WO 03/ 074607 PCT/JP03/ 02220 1 DESCRI PTION SHEET AND FORVED PRODUCT
THEREOF TECHNI CAL FIELD 5 The present invention relates to a sheet and a
fornmed preduasto7adeer eof . More particularly, it relates to mEIPe®0222KCeEl | €Nt
in antistatic properties, transparency, inpact strength, etc., and a
formed product thereof, such as an. electronic conponent packagi ng
container. 10 BACKGROUND ART A styrene resin is used in a w de range

i ncluding various packaging nmaterials, containers and formed products. As
the application fields have expanded, it has been desired to inprove the

i npact strength of a 15 styrene polyner. As a styrene polyner having the

i mpact strength inproved, a styremgde@inpiaipncontai ning an el astoner as

di spersed particles, i.e. an elastomeric Sstyrene polyner, is known to be a
transparent resin exceldmemtTiandak@need appbh$eT efigfg®s-t 0 as transparent
20 ABS. The present invention provi.des a sheet enploying such transparent
ABS and a foeoe#Iprodectrbhereof. The prior art relating to the present

i nvention includes, for exanple, JP-A-2001-106258, JP-A-2000-238878 and
JP-A- 2000- 15425he Drecbhetphesenitiony eriliaersproviadehecatsheet aexcel l ent in
transparency, inpact strength, antistatic properties, etc., which-enploys
an el ast onefbemetlypendupol yheredd. 03O7d 607+ PLIU 1HR0BY 02220rePates to

a sheet excellent in antistatic properties, transparency,
impact strength, etc., and a formed product thereof, such
as an.electronic component packaging container.

10 BACKGROUND ART

A styrene resin is used in a wide range including
various packaging materials, containers and formed
products. As the application fields have expanded, it
has been desired to improve the impact strength of a

15 styrene polymer. As a styrene polymer having the impact
strength improved, a styrene polymer containing an
elastomer as dispersed particles, i.e. an elastomeric
styrene polymer, is known to be a transparent resin
excellent in balance and is referred to as transparent

20 ABS. The present invention provides a sheet employing
such transparent ABS and a formed product thereof. The
prior art relating to thé present invention includes, for
example, JP-A-2001-106258, JP-A-2000-238878 and JP-A-
2000-154257.

25 The present invention provides a sheet excellent in
transparency, impact strength, antistatic properties,

etc., which employs an elastomeric styrene polymer



conprising a continuous phase of a copol yner conprising styrene nononer
units and (neth)acrylate nononmer units, and a dispersed phase of an

el ast omer woansd)7es0f or med product such as an el ectroni c comumPas/oRackagi ng
5 contai ner, enploying such a sheet. DI SCLOSURE OF THE | NVENTI ON The
present invention provides: 1. A sheet nmade of a resin conposition
conprising the follow ng elastomeric styrene polyner, and conponent (Bl),
10 conponent (B2) and conponent (B3), in a mass ratio of from98/2 to

80/ 20: El as HiG i$gY LERQRAINMIBRIs AMh &l ast URIdo IS N&mARal4Rf  Whi ch
conprises (1) from40 to 95 parts by mass of a continuous phase of a

copol ymer C%TEEJ SN IHoB2 Akt s teh SO MBS RO 1M e dmnoRBlityni ts, from
80 to 20 mass% of (meth)acrylate nononer units and fromO to 10 nass% of
units of ot herg W lsgBRRREhRPA Y B iZal omdd h sich foneeers, and (I11)
from60 to 5 parts by mass of a dispersed phase of a graft copol yner

havi ng fromxzQdet9Quwd par ts Rk amssormic Haidordumnghes=efimy copol ymer
conprising from20 to 80 mass% of styrene nononer units, from80 to 20
mass % of 5 ( MeidhtadnErgt emlrenkly Wiidls annthddtom 0 to 10 mass% of units of
ot her vinyl nononers copol ynerizable wth such nononers, grafted to from
10 to 80 pamrsdipSXRATAFS TOfE aNvENiaNTer, wherein the vol unme average
particle size of the dispersed phase is from0.1 to 0.6 pin, and the

di fference in thhe efresnty el nvetexd detmesmddre: WO 03/ 074607 PCT/ JP03/ 02220

3 continuous phase and the di spersed phase is not nore than
1. A sheet made of a resin composition comprising the

following elastomeric styrene polymer, and component (Bl),
10 component (B2) and component (B3), in a mass ratio of
from 98/2 to 80/20:
Elastomeric styrene polymer: An elastomeric styrene
polymer which comprises (I) from 40 to 95 parts by mass
of a continuous phase of a copolymer comprising from 20
15 to 80 mass% O6f styrene monomer units, from 80 to 20 mass$%
of (meth)acrylate monomer units and from 0 to 10 mass% of
units of other vinyl monomers copolymerizable with such
monomers, and (II) from 60 to 5 parts by mass of a
dispersed phase of a graft copolymer having from 20 to 90
20 parts by mass of graft branches of a copolymer comprising
from 20 to 80 mass% of styrene monomer units, from 80 to
20 mass% of (meth)acrylate monomer units and from b to 10
mass% of units of other vinyl monomers copolymerizable
with éuch monomers, grafted to from 10 to 80 parts by
25 mass of an elastomer, wherein the volume average particle
size of the dispersed phase is from 0.1 to 0.6 um, and

the difference in the refractive index between the



0. 05; Conponent (Bl): An am nocarboxylic acid having at |east 6 carbon
atons, a lactam or a salt of a diamne 5. with a carboxylic acid, having
at | east wocarobedo7at ons; Conponent (B2): At | east one di olpcaarppsoazeo
selected fromthe follow ng chem cal fornulae (1) to (3): H(RI) mO
DX-O(RR)n HXL (1) H(R)mOY O(R)NH -(=- -CXL XL (2) H(RmMO
0O-(Rn H10 (3) wherein RL is an ethylgne oxi de group, R2 is an ethyl ene
oxi de group or a propylene oxide group, Y is a covalent bond, a C1 6

al kyl ene gr | Ldanengr eyskoabkyhbgenergroup, a
Ccr_, 7 aryIa?éHF g%ne g gé%¥ hga £ng ayggg?sga pﬁaSCF % C(CF3) 2 or N\H L
in XL is an %gger of from1lto 4 and each of mand n is an integer of
at | east 18 nponent (B3): A polyether ester am de having a C4_20

di carboxyl ic achdrgopeh¥mEn]edanOrdR6024607,ACH 4003 022289 2. A _
mul til ayer sheet ich conprises a substrate [ayer made of a thernoplastic
resin (C) and,grsHriaesohayebmsiede1abtbhhe besknse0BPesi ki @naasneefined in
Iltem1, formed on at |east one side of the substrate layer. 5 3. The

mul til ayer ghegt ;ae5ehdkPUitoaktem Bavihgr ekNleast 6 carbon atoms;

Component (B2): At least one diol compound selected

from the following chemical formulae (1) to (3):

H—(R,)7—0 O—(R,)—H
X (1)
H—mp;—O—<€%}%—Y—<€¥j}—o—ﬁ%ﬁ—H
Xt X1 2)
H-—(F{1),-,,—OO_(R2),,_
10 : (3)

wherein R; is an ethylene oxide group, R; is an ethylene
oxide group or a propylene oxide group, Y is a covalent
bond, a Ci.¢ alkylene group, a Ci_s alkylidene group, a Cq-
17 cycloalkylidene group, a C7-17 arylalkylidene group, O,
15 SO, S0,, CO, S, CF,, C(CF3)z or NH, L in X; is an integer
of from 1 to 4, and each of m and n is an integer of at
least 16;
Ccomponent (B3): A polyether ester amide having a Cs-20

dicarboxylic acid copolymerized.



the substrate layer is made of the follow ng el astoneric styrene pol yner:
El astoneric styrene polyner: An el astoneric styrene polyner which

conpri seswa 93/o7460m 40 to 95 parts by mass 10 of a conti nraaaipphexeo of a
copol ymer conprising from20 to 80 mass% of styrene nononer units, from 80
to 20 mass% of (neth)acrylate nmononer units and fromO to 10 mass% of
units of other vinyl nononers copol yneri,zable with such nononers, and (11)
from60 to 5 parts by mass of a 15 di spélrsed phase of a graft copol yner

havi ng fron120 0 fo1or, r %QEF

conpri sing fro% Egﬁtl %‘5[ mass 7@%5%}%;12#?%?01}%5%5}?}%%%8% rom80 to 20
mass % of (netgkag%ygakﬁegﬁgﬁggstqg1&% ggd (EhomL@ 10 <10 F IS 9%Rf- units of

ot her vi nyl “nononers copo rizab 5 mnth such nononers, grafted to from

10 to 80 pa&k%eb¥f %ﬁ%srgglﬁn gé%ﬁﬂﬁ. %@eG%EEnEQﬁJXPHHﬂﬁ1%Verage

particle size of the disperse haseis from0.1 to 0.6 pm and the

difference i, tg pef a%CEL@A%t' Roex s%few%%n thaesu@)%r&tﬂa@éoq%y@}ase and the
di spersed phase I s not nDre t han . The nultilayeéer sheet

according tq |tem2mWheneher thesu Qt%tdo%liﬁnlgay:‘%f Titsenrade etdig, f ol | owi ng
conponent V\003/074607 PCT P03/02220 5 (D) Component (D) An el astoneric

styrene pol ymRr sphkehateonpiikses sf em@e99rt 8nd5 rpanicwiby MESS tohetic
continuous phase conprising from35 to 75 nass% of styrene nonomer 5 units

and from 65 gt@r23aenpss%mel-:(met h) aryl ate nmononer units, and from1l to 15
parts by mass of a dispersed
Elastomeric styrene polymer: An elastomeric styrene

polymer which comprises (I) f;om 40 to 95 parts by mass

10 of a continuous phase of a copolymer comprising from 20
to 80 mass% of styrene monomer units, from 80 to 20 mass%
of (meth)acrylate monomer units and from 0 to 10 mass% of
units of other vinyl monomers copolymerizable with such
monomers, and (II) from 60 to 5 parts by mass of a

15 dispersed phase of a graft copolymer having from 20 to 90
parts by mass of graft branches of a copolymer comprising
from 20 to 80 mass% of styrene monomer units, from 80 to
20 mass% of (meth)acrylate monomer units and from 0 to 10
mass$ of units of other vinyl monomers copolymerizable

20 with such monomers, grafted to from 10 to 80 parts by
mass of an elastomer, wherein the volume average particle
gize of the dispersed phase is from 0.1 to 0.6 pm, and
the difference in the refractive index between the
continuous phase and the dispersed phase is not more than

25 0.05.

4. The multilayer sheet according to Item 2, wherein

the substrate layer is made of the following component



phase of an elastoner. 5. A multilayer sheet which conprises a substrate

| ayer of an elastoneric styrene polynmer conprising froml to 20 10 parts
by mass oWomsdisper sed phase of an el astonmer conprising frramvi@3/6002260 mass%
of styrene nononer units and from 70 to 50 mass% of but adi ene nononer
units, and from99 to 80 parts by mass of a continuous phase of a polyner
conprising from35 to 75 nass% of styre nmononmer 15 units and from65 to
25 mass% of (meth)acrylate nononer units, and a surface |ayer of a styrene
pol yner conppi.sing from35 to 75 mass% of styrene ronomer units and from
65 to 25 mass% of (neth)arylate nmononer units, fornmed on each side of the

substrate |ayer 40 Benthgpiheal OGARHMG- 1O Jeby pMIeRIN Jiierst yrene
pol ymer conprises at nost 3 parts by mass of a dispersed phase of an

el astomer cepppi-3kBg Frem 39 te 38 pRSEY Oy nskyr efeanedeahublist s and from
70 to 50 mass% of but adi ene nononer units, and from97 to |l ess than 100 25

parts by megs et acmgRiENHEUErBRasSE @b a5PalyRBr ofCerpilesiengosbeane
nononer units and (nmeth)arylate nononmer units. WO 03/074607 PCT/ JP03/ 02220

6 7. Thes shegt taceandicpemt 6528y 0Bemakskt oF (Aeth)Brylwher eofokie t ot al
thickness is from50 to 2,000 pm and the thickness of the surface |ayer
is from 3 tan20% ofndt Beohot akot hisckness. vy Basthefshedt specerdi Nng to any
one of Itens 5 to 7, wherein the refractive index of the surface |ayer at
25C is witphasa pange elabBtOhenf the refractive index of

5. A multilayer sheet which comprises a substrate layer

of an elastomeric styrene polymer comprising from 1 to 20

10 parts by mass of a dispersed phase of an elastomer
comprising from 30 to 50 mass% of styrene monomer units
and from 70 to 50 mass% of butadiene monomer units, and
from 99 to 80 parts by mass of a continuous phase of a
polymer comprising from 35 to 75 mass% of styrene monomer

15 units and from 65 to 25 mass% of (meth)acrylate monomer
units, and a surface layer of a styrene polymer
comprising from 35 to 75 mass% of styrene monomer units
and from 65 to 25 mass% of (meth)arylate monomer units,
formed on each side of the substrate layer.

20 6. The sheet according to Item 5, wherein the styrene
polymer comprises at most 3 parts by mass of a dispersed
phase of an elastomer comprising from 30 to 50 mass% of
styrene monomer units and from 70 to 50 mass% of
butadiene monomer units, and from 97 to less than 100

25 parts by mass of a continuous phase of a polymer

comprising styrene monomer units and (meth)arylate

monomer units.



the substrate layer. 9. A formed product which conprises the sheet as 10
defined in any one of Itens 1 to 8. 10. An el ectronic conponent packagi ng
cont ai ner wghisahi46oconpri ses the sheet as defined in any onecafJpos/eazeo 1 to 8.
11. A food product packagi ng contai ner which conprises the sheet as
defined in any one of Itens 1 to 8. 15 12. An enbossed carrier tape which
conpri ses the sheet as defined in any e of Itens 1 to 8. 13. A soft tray
whi ch conprises the sheet as defined in any one of Itenms 1 to 8. 14. An

el ectroni c conpopgnt, eﬁnétg¥ Resheets asg defined in
any one of Itensl to 8 BRIEF DE IPTI CF THE DRAWNGS Fig. 1 is a

cross-sect i qpal-atiewif @ d-ar med BERUCt: s GBtR| NRA iy NV aguuRkf OHNg i n

Exanples. Fig. 2 is a schematic viewillustrating the inpact 25 test of a

formed produgfe abliainRe Oy VRGBT dyer Bamigs 3 Beplapatjon of
synmbol : WD 03/074607 PCT/JP03/02220 7 A nter portion of the bottom

surface of the dEEdHEQEes BEST MODE FOR CARRYI NG QUT THE | NVENTI ON The
el astonmeric styrene polynmer conprises a 5 continuous phase of a copol ynmer

conpri sifg styreme: JREEITR{cddddinhant (4Bt hacrod attenPmoney units, and a
di spersed phase enpl oyi ng an el astomer. The copol yner constituting t he

conti nuous pARSR N dhe RIR[SIeIRId Gndex of the surface layer at 25°C

is within a range of £0.01 of the refractive index of
the substrate layer.
9. A formed product which eomprises the sheet as

10 defined in any one of Items 1 to 8.
10. An electronic component packaging container which
comprises the sheet as defined in any one of Items 1 to 8.
11. A food product packaging container which comprises
the sheet as defined in any one of Itemg 1 to 8.

15 12. An embossed carrier tape which comprises the sheet
as defined in any one of Items 1 to 8.
13. A soft tray which comprises the sheet as defined in
any one of Items 1 to 8.
14, An electronic component package which comprises the

20 sheet as defined in any one of Items 1 to 8.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a cross-sectional view of a formed product
obtained by vacuum forming in Examples.
Fig. 2 is a schematic view illustrating the impact
25 test of a formed product obtained by vacuum forming in
Examples.

Explanation of symbol:



styrene polyner, is a copolynmer conprising styrene to nononer units and
(meth)acryl ate nononer units, which may further contain units of other

Vi nyl nonwoen3a74@opol yrmeri zabl e with such nononmers. The stRaTemPes/mma@nmer is
styrene or its derivative. The derivative may, for exanple, be

a- met hyl styrene, p- 15 nethyl styrene, o-nethylstyrene or p-t-butyl styrene.
Preferred is styrene. Such styrene MoNnoners my be used alone in
conbination as a mxture of two or nore ‘'of them The (nmeth)acrylate
nononer i s an acryl at [ cryl a I cryl ate,

et hyl 20 nethac?illa?e%t8 tﬁ n%ggr Pﬁtg%% %%%%m %ug%%g% R%E%pg acryl ate,
2- nethylhex%l %%y%§ %uc% ethylhexyl acrylate or octyl acrylate Such
(neth)acrylate non may used alone or in conbination as a m xture

of two or MRS %b., .(}Yhﬂyhﬂﬁpqﬁﬂgﬁﬁ,,m-olynerizable with the

styrene nonéf ude, for exanple,

acrylic acid, maG Yl ani g@&%{%ﬂ&%&%@%@@%@ :

acrylonitrile, acry onltr fumaroni tri mal el m de

N phenyl BB Sk de.Rnd ek %Ip%gﬁ;%l AL conhaied dir@naet hacryl i c

aci d, acrylonltrl ei m de. graft copol yner
constituti n&o&lla%e@ %&%rt%e@n@ha%tn 2cFARA WiRoneht ainned byngrafting a
copol ymer conprising styrene mononmer units, (neth)acrylate nononer units
and, optionahlsyerdrid @h@fseoblﬂ@ilo\yl@ﬁd a@@@%me&ont‘M@ébﬁabhﬁew th such
nononers, to an el astoner.

constituting the continuous phase in the elastomeric

styrene polymer, is a copolymer comprising styrene
10 monomer units and (meth)acrylate monomer units, which may
further contain units of other vinyl monomers
copolymerizable with such monomers.
The styrene monomer is styrene or its derivative.
The derivative may, for example, be a-methylstyrene, p-
15 methylstyrene, o-methylstyrene or p-t-butylstyrene.
Preferred is styrene. Such styrene monomers may be used
alone in combination as a mixture of two or more of them.
The (meth)acrylate monomer is an acrylate or a
methacrylate, such as methyl methacrylate, ethyl
20 methacrylate, methyl acrylate, ethyl acrylate, n-butyl
acrylate, 2-methylhexyl acrylate, 2-ethylhexyl acrylate
or octyl acrylate. Such (meth)acrylate monomers may be
used alone or in combination as a mixture of two or more
of them.
25 Other vinyl monomers copolymerizable with the
styrene monomer and the (meth)acrylate monomer, include,

for example, acrylic acid, methacrylic acid,



10 The el astoner may, for exanple, be pol ybutadi ene, a styrene/butadiene
bl ock copol yner, a styrene/isoprene block copolyner, a styrene/butadi ene
random copwl 03rg4607a st yrene/ i soprene random copol yner or pTgreas/io22eopol yner
t hereof . 15 Sheet enploying el astoneric styrene pol yner The el astoneric
styrene polyner can be used in the formof a single layer or multilayer
sheet. The nultilayer sheet conprises substrate | ayer and a surface

| ayer forned on at | east one side of thg 20 substrate layer. It may, for

L B H A I L
gﬁgrﬁgp fgsn% ?fﬁ;%;zéﬁ;%§é?yig§ﬁ%§§ Eggséi%ggéyayféiiﬁw |§%grt?22yogesuch
g([j)ﬂlefs: gg bﬁﬁ“??%%rr,el rFor g@%é‘?o LS A i pho B GtYe e Woa 09220 o
Ty be | naer e e R Y ene pol yner -y be used for any one.
of these layersy, oL, f0f aopbaLit Moﬁfstﬂz'ﬁj.@iﬁ@y@ﬁé:d§SﬁEEQéﬁi PHake the

present “i nvention, Dy Incorporating specific additives to the

above- menti pneg é&?&i%& SHESIOLBIbG SEYFENey P ¥HBS1ymhéris possible to
obtain a sheet excellent in transparency, inpact strength and antistatic

properties. Jhe- £l asd %‘%{f&nétﬂéﬁ&ﬁeﬁ%ﬂﬁﬁé, 10néeh pectgBalt & méhener esent
i nvention conprises (1) from 40
units and, optionally, units of other vinyl monomers
copolymerizable with such monomers, to an elastomer.
10 The elastomer may, for example, be polybutadiene, a
styrene/butadiene block copolymer, a styrene/isoprene
block copolymer, a styrene/butadiene random copolymer, a
styrene/isoprene random copolymer or a graft copolymer

thereof.

15 Sheet employing elastomeric styrene polymer

The elastomeric styrene polymer can be used in the
form of a single layer or multilayer sheet. The
multilayer sheet comprises a substrate layer and a
surface layer formed on at least one side of the

20 -~ substrate layer. It may, for example, be in the form of
a substrate layer/surface layer or a surface
layer/substrate layer/surface layer. Preferred is a
construction of a surface layer/substrate layer/surface
layer. Another layer may be inserted between the surface

25 layer and the substrate layer. By insertion of such
another layer, the secondary forming property, rigidity,

etc., may be modified. Further, in order to improve the



to 95 parts by mass, preferably from60 to 95 parts by nass, of a

conti nuous phase of a copolyner conprising from20 to 80 nass% of styrene
nononer uwia®s/07dq@om 80 to 20 mass% of (neth)acryl at e nonaeavriPasv1230 and
fromO to 10 15 mass% of units of other vinyl nononers copol ynerizabl e

wi th such nmononers, and (I1) from60 to 5 parts by mass, preferably from
40 to 5 parts by nass, of a dispersed Es)hase of a graft copol yner having
from20 to 90 parts by mass of graft branches of a copol ynmer conpri sing

from 20 20 18§, 80; fRS56 0les LN, MPAOIRI 2 0E L Snd f £001 S04 O 20c MBS Of

(et h)acrylat'e nononmer units an romO to 10 mass% of units of other

vinyl -mononers. £opol (EL) 28Rl Wid} SUChh o BPROIET sTh Aty g om 10 to

80 parts by ss’ of "an oner.” 25 The vol unme average particle size of

the above di PhRSE sy fhom £8r 028y Pohe P £f EREDL Y1 SyORY, 0.1 tO
0.4 pm andgilf}zlg&é?;a?%r ence ijl%\ytﬂrg\% r%?'(%acti v%l%l/ndei WO 03/ 07460%

PCT/ JP03/ 02220 oxloabﬁgiﬂ\fgﬁiﬁ}heoﬁ%ﬁm@weﬁﬁase and the dispersed phase is
not nore than %.05. f the vol une average particle size is made snall, the

i mpact strengthatepdgihg €t erbopat8entandvihtibni shyadecbapgeatling
transparency tends to 5 deteriorate. The vol une average particle size is a

vol ume baseg sedian dhareiess @5 FRasahedebyentlbghd sseatfeei ng medi um
di stribution nmeasuring apparatus by dispersing the elastoneric styrene

pol ymer in N Nst&h8eibyf@remen slel ¢dF) it Fustpessibleisopossabheato 10
measure the dispersed particle size of the soft conponent conprising an
el ast oner ashiébe srtaltenmponentramspheency, impact strength and
antistatic properties. The elastomeric styrene polymer
10 to be used in the present invention comprises (I) from 40
to 95 parts by mass, preferably from 60 to 95 parts by
mass, of a continuous phase of a copolymer comprising
from 20 to 80 mass% of styrene monomer units, from 80 to
20 mass% of (meth)acrylate monomer units and from 0 to 10
15 mass% of units of other vinyl monomers copolymerizable
with such monomers, and (II) from 60 to 5 parts by mass,
preferably from 40 to 5 parts by mass, of a dispersed
phase of a graft copolymer having from 20 to 90 parts by
mass of graft branches of a copolymer comprising from 20
20 to 80 mass% of styrene monomer units, from 80 to 20 mass%
of (meth)acrylate monomer units and from 0 to 10 mass% of
units of other vinyl monomers copolymerizable with such
monomers, grafted to from 10 to 80 parts by mass of an
elastomer.
25 The volume average particle size of the above

dispersed phase is from 0.1 to 0.6 um, preferably from

0.1 to 0.4 um, and the difference in the refractive index



el astoneric styrene polyner, in the same manner. |If the continuous phase
i ncreases, the inpact strength of the sheet or the packagi ng contai ner,
tends to det@rrewate. 15 If it decreases, the form ng proEatiipozoxt2o
transparency of the sheet tend to deteriorate. In order to maintain good
transparency of a sheet or packagi ng container enploying the el astoneric
styrene polyner, the difference betmegﬂ)the refractive index of 20 the
continuous phase and the refractive index of the dispersed phase, is

preferably d](gg&wg@ﬁetﬁ@aaow : ougf%flgsgl ghhyrnet d@%;@ré@énpﬁagé- 1&he

specific additives to be used In e present invention are the follow ng

component s {51)no£B2)ngady 35, (B iOMRONG Bblads s aninocarbexylic

acid having at east 6 carbon atons, a |actam or salt of a diamne WO

03/ 074607 PLI/ 103/ 02229, ddeWMhPadrCcarbexythcranhd, thadbpgrabrheast 6
carbon atons. The am no carboxylic acid having at |east 6 carbon atons is

preferably ywsam pocaptgi 52861 Har¥eantnecapaykpsragkd, temaantpoenant hic acid
or 1, 2-am nododecanoic acid, and 5 the lactamis preferably caprol actam

enant | act anyofer £8PAYE| actiaMyoliignes dteiga $H A dee W ide ai gigar boxylic
acid, having at least 6 carbon atons, is preferably a

hexanet hyl epetiasi Peiadi peeiasi disabtera abexaaetbybenedaamigrtsebacic acid
salt or a 10 hexanet hyl enedi am ne/i sophthalic acid salt. Particularly
preferred i scsapeniagt agyliln2dhntnbdodécanneasacidgoapparatus by
hexanet hyl enedi am ne/ adi pic acid salt.
dispersing the elastomeric styrene polymer in N,N-
dimethylformamide (DMF). Further, it is possible to
10 measure the dispersed particle size of the soft component
comprising an elastomer as the main component in the
elastomeric styrene polymer, in the same manner. If the
continuous phase increases, the impact strength of the
sheet or the packaging container, tends to deteriorate.
15 If it decreases, the forming property and transparency of
the sheet tend to deteriorate.

In order to maintain good transparency of a sheet or
packaging container employing the elastomeric styrene
polymer, the difference between the refractive index of

20 the continuous phase and the refractive index of the
dispersed phase, is preferably not more than 0.05,
particularly not more than 0.03.

The specific additives to be used in the present

invention are the following components (Bl), (B2) and
25  (B3).

Ccomponent (Bl) is an aminocarboxylic acid having at

least 6 carbon atoms, a lactam, or a salt of a diamine



Conmponent (B2) is at |east one diol conpound selected fromthe follow ng
chem cal fornmulae (1) to (3): H(RMOO(R)n H15 XL (1) H(RA)ymOY/
0- (R2) n HwxLoaxtz4qp2) H (RL)m O\ - -0-(R -H (3) wherein RCT/BO&M224 hyl ene
oxi de group, R2 is an ethylene oxide group or a propylene oxide group, Y
is a covalent WD 03/074607 PCT/JP03/02220 12 bond, a Cl1_6 al kyl ene group,
a Cl 6 al kylidene group, a C7- 3-7 cychgﬁlkylidene group, a C7_17

aryl al kyl i dene group, 0, SO S, CO S CF2, C(CF3) 2 or NH, Lin XL is
an integer _of.froml,t0 4. and.eac : d i n_i e at 5

| east 16.'sHéEPf?cCE%Sﬁ%VQ%Ci%cﬁﬁde98%585kgﬁe%§a8§igecéﬁﬁﬁgrgtgﬁépy|ene
oxi de adduc f_bisph vl . OXI Lot pr e i de
adduct of Z%Egb?§%§?48ggh$§¥%§§c%%Féhgggﬁ?érgga%ggggn6e?ﬁ§?§hegggﬁ%e and/ or
10 propyl eng_oxi de adduct of_di nmethyl bi sphenol A, _an . .de and/ or
propyl ene o%?d@rﬁﬁﬁﬁé ngwt%a%%ﬁﬁﬁ Eﬁ%ﬁé%:%ﬁbﬁﬂAéﬁéﬁog%%¥ ggg %éh ¢ and/ or

propyl ene Oxidqm§QQg énﬁﬁig’géfﬁséfhﬁiZIQQQE%%gggg%&oic

3,3'-sodiun§UF?ona €) pr opane, an € |'ene "oxi de and/ or ?%i%?éﬁy?ene oxi de
adduct of bigphenol.m jan,eLhylgne,oxhder1apdbar BLARYhgBeanO¥i-de adduct of

4, 4- ((hydroxy) bt phenyl,  an et hyl ene oxi de and/ or propyl ene oxi de adduct of
bi s(4- hydrgxyppenybianlfifiee s etdy|Lneisxise Riehos QLORYIEBEIic
acid, having at least 6 carbon atoms, is preferably a
hexamethylenediamine/adipic acid salt, a
hexamethylenediamine/sebacic acid salt or a
10 hexamethylenediamine/isophthalic acid salt. Particularly
preferred is caprolactam, 1,2-aminododecanoic acid or a
hexamethylenediamine/adipic acid salt.

Component (B2) is at least one diol compound

selected from the following chemical formulae (1) to (3):

H—(R,);O O—(R,)—H
X
15 - (1)
H—(R1)ro—®—v@-o—(ﬂz)n—H
X Xt (2)
2
H—(R1),;1——O “ T—0—(R,)—H
(3)

wherein R; is an ethylene oxide group, R; is an ethylene

oxide group or a propylene oxide group, Y is a covalent



oxi de adduct of bis(4-hydroxyphenyl)nethane, an ethyl ene 20 oxi de and/ or
propyl ene oxi de adduct of 1, 1-bis(4- hydroxyphenyl)am ne, an ethyl ene oxide
and/ or proyd3aneo7oxi de adduct of 1, 1-bi s(4-hydroxyphenyl )retihpo3/ozmo

et hyl ene oxi de and/ or propyl ene oxi de adduct of 1, 1-

bi s(4- hydr oxyphenyl ) cycl ohexane, an et hyl ene oxi de and/ or 25 propyl ene

oxi de adduct of 1, 1-bis(4- hydroxyphené#%cyclohexane, an et hyl ene oxi de
and/ or propyl ene oxide adduct of 1, 4- ydr oxycycl ohexane, an WO 03/074607

T P 025203, 13, £LLeR%, 9MLI5 A o mopubene; e decsuct oot

hydr oqui none,” "ah et ene { propyl ene” oxi t of

i hydr oxynaphtialiengso AN DLOGk ROl LS aLheaeRliBeREcherned i o

conmpounds a ne oxi duct ‘o roqui none, an ethyl ene oxi de

adduct of Bpsphgnoledy, @n @hyl i dugt,ofy bl sPhEN an
et hyl ene ox?gé g %I’uc(%CDA)of§'di(ﬁ;ﬁ2 Ce(%%?ﬁtﬁﬁ R0 0 8PBANSh e Sg e

ydr oxynap | ene and their bl ock Copol yners.

PartiCU|ar|¥pr§Eﬁriegoaﬁ? anaethyhene nml@naxhdesadduchragebi sphgpol A and
its block copolyners. Conmponent (B3) Is a polyether ester am de having a

C4- 20 digcarbaxyli ggacid copol yneri zed. The di carboxylic acid may, for
exanple, be a C4_20, preferably C4-14, dicarboxylic acid,. and it is

preferably an aE%@%HEQc1éx§h9§é§0&hbﬂ%décbﬂ,&uﬁﬂléﬁet@k@ﬂétaﬁHV@raCid,
i sophthalic acid, phthalic acid, naphthal ene-2,6-dicarboxylic acid or

napht hal enep2ogytdisar bexyki gdaatd, o@nbakphyabica, canbexyl/lenacodidach as
1, 4- cycl ohexanedi carboxylic acid or 1,2-cycl ohexanedi carboxylic acid,
succi ni ¢ aciéfld/or propylene oxide adduct of 2,2-bis(4,4'-
hydroxycyclohexyl)propane, an ethylene oxide and/or
10 propylene oxide adduct of dimethylbisphenol A, an
ethylene oxide and/or propylene oxide adduct of
tetramethylbisphenol A, an ethylene oxide and/or
propylene oxide adduct of 2,2-bis(4,4'-hydroxyphenyl-
3,3’-sodiumsulfonate)propane, an ethylene oxide and/or
15 propylene oxide adduct of bisphenol S, an ethylene oxide
and)or propylene. oxide adduct of 4,4-((hydroxy)biphenyl,
an ethylene oxide and/or propylene oxide adduct of bis (4-
hydroxyphenyl)sulfide, an ethylene oxide and/or propylene
oxide adduct of bis(4-hydroxyphenyl)methane, an ethylene
20 oxide and/or propyvlene oxide adduct of 1,1-bis(4-
hydroxyphenyl)amine, an ethylene oxide and/or propylene
oxide adduct of 1,1-bis(4-hydroxyphenyl)ether, an
ethylene oxidé and/or propylene oxide adduct of 1,1-
bis (4-hydroxyphenyl)cyclohexane, an ethylene oxide and/or
25 propylene oxide adduct of 1,1-bis(4-

hydroxyphenyl)cyclohexane, an ethylene oxide and/or

propylene oxide adduct of 1,4-dihydroxycyclohexane, an



20 oxalic acid, adipic acid or sebacic acid. By adding conponents (B1),

(B2) and (

properti ewoO @an4doe | nproved. The proportion of conponent s KA@I)PH3/GR2)

B3) to the elastoneric styrene polyner, the antistatic

and

(B3) to the elastoneric styrene polyner is such that 25 the ratio (nmass
the el astoneric styrene polyner/total amount of conmponents (Bl),
B3), is preferably from 98/ to 80/ 20, particularly preferably
07 PCT/ JP03/ 02220 14 from 972 to 83/17. If the proportion of

rati o) of
(B2) and (
WO 03/ 0746
conponent s
soneti nmes
for m xing
(B3). For
appar at us
kneading b
ext ruder,
the resin

mul til ayer

preferably usgg-asos h:?@f(ﬁ@l@ﬁlél@é/,eranm%ﬁﬁémef@kl&l@eaéﬁdltbéﬁ r@t e | ayer,

above resi

t her nopl asthLspleshal Ry Qe ety Dyes. oA6ds uahidac 200 hiet spipdast i €, rasin,

pol ystyren

10

15

20

25

déﬁk lend %%1<§Qdar(1§)33r pgra)?g gﬁéegma@eaaa@@et oftrength may

restriction as to the nethod 5

ecrease. ere Is no

DB SLRABMONEL ! G SLUE PN, DOLY RS %ﬁworcw@gg@ﬂé $Blje (B2) and

prem Xin carri e nown m XI ng

Sé'&ﬁ'u@é gj; &P&L drﬁ‘%ﬁ}?ihﬁeﬁetuéﬁ%eﬁwb%%@pé owed by melt-

y neans an extru

such as a single screw 10 or twin screw

M@ﬁéﬁgyfthey can be uniformy mxed. In the present invention,
conposition having the specific additives incorporated to the

specifi g el ast oppEEErSEN 8N61 POLYPBIndSaArBeaHSeEnScAe16x8880] € | ayer or
sheet. In the nultilayer sheet, such a resin conposition is

n conposition may be enployed, or another different

e resin, a polyolefin
ethylene oxide adduct of dihydroxynaphthalene and their

block copolymers. Particularly preferred are an ethylene
oxide adduct of bisphenol A and its block copolymers.

Component (B3) is a polyether ester amide having a
Ca_go dicarboxylic acid copolymerized. The dicarboxylic
acid may, for example, be a Ci.z0, preferably Ci-ia,
dicarboxylic acid, and it is preferably an aromatic
dicarboxylic acid such as terephthalic acid, isophthalic
acid, phthalic acid, naphthalene-2, 6-dicarboxylic acid or
naphthalene-2,7-dicarboxylic acid, an alicyclic
carboxylic acid such as 1,4-cyclohexanedicarboxylic acid
or 1,2-cyclohexanedicarboxylic acid, succinic acid,
oxalic acid, adipic acid or sebacic acid.

By adding components (Bl), (B2) and (B3) to the
elastomeric styrene polymer, the antistatic properties
can be improved. The proportion of'components (B1), (B2)
and (B3) to the elastomeric styrene polymer is such that
the ratio (mass ratio) of the elastomeric styrene
polymer/total amount of components (Bl), (B2) and (B3),

is preferably from 98/2 to 80/20, particularly preferably

t he

a



resin, a polycarbonate resin, a polyester resin, an ABS resin, an acrylic
resin, a polyamde resin, a polyphenylene ether resin, a pol yurethane
resin, a woolorsqyl chloride resin or their alloy resins, raaylpo$/ex220 25
exanpl e, be used. In the present-invention, in order to obtain a sheet
havi ng good transparency and form ng properties, it is WO 03/074607

PCT/ JP03/ 02220 15 advi sable to use foa the substrate | ayer the above

el astoneric styrene polynmer, or a elas Gmeri c styrene polymer conprising

ea%% of 5 AP ol Hroronet b ¢ St PO Lo e ractlb o S el RY B vl at

monomer uni and. f 1 to nﬂ@§ of & disper phase of an
el ast oner . {\%‘7‘/\) %%t %Qelré)o%j‘%(?rre%t%%?’t e s eat1 of t)ﬁéé gEresen to
invention wll be descri Nanely, it is a nmultilayer sheet which
conprisesafo%ﬁﬁ%%%%(%%§§$¥%aéubstrate | ayer/a surface | ayer wherein the

elastomeric stypenee PALYIE phoc tstlaf ool fei Subsh akero! anermaadonni ch is

excel l ent in transparency. surface |l ayer, a styrene polyner is

emp! oyed WhkEh i fh POLY T2 SOIRELSE N FORR 35 1gnd BER Y Of Sty ene
S

nononer ~ uni an fom65 to 25 mass% of (nmeth)acrylate nononmer wunits.

For the substrate l@yels1pn ehast QR B3 51y reie cxpeipier dremdmimoyed which
conprises from1 to 20 parts by 20 mass of a di spersed phase conpri sing

from 30 to 50, MBssYarefestoiensy NeMRIn Uit inansbpsom e sectblasess% of
but adi ene nononer units, and from99 to 80 parts by nass

Henschel mixer or a tumbler mixer, followed by melt-
kneading by means of an extruder such as a single screw

10 or twin screw extruder, whereby they can be uniformly
mixed.

Tn the present invention, the resin composition

having the specific additives incorporated to the
specific elastomeric styrene polymer, can be used as a

15 single layer or multilayer sheet. In the multilayer
sheet, such a resin composition is preferably used as a
surface layer. Whereas, for the substrate layer, the
above resin composition may be employed, or another
different thermoplastic resin may be employed. As such a

20 thermoplastic resin, a polystyrene resin, a polyolefin’
resin, a polycarbonate resin, a polyester resin, an ABS
resin, an acrylic resin, a polyamide resin, a
polyphenylene ether resin, a polyurethane resin, a
polyvinyl chloride resin or their alloy resins, may, for

25 example, be used.

In the present: invention, in order to obtain a sheet

having good transparency and forming properties, it is



of a continuous phase of a polymer conprising from35 to 75 mass% of
styrene nononer units and from65 to 25 mass% 25 of (neth)acryl ate nononer
uni ts. Towdhs/gteprene pol ymer for the surface |ayer, an ac@sPOdnRe0 may be
added in an anount of not nore than 3 WD 03/ 074607 PCT/JP03/ 02220 16 parts
by mass without inpairing the properties such as transparency. The

el astoner contained in the elastoneric 1 Styrene polymer is preferably from
1 to 20 parts by mass. |If the elastoner is less than 1 part by nass,

excel | ent SaBRFPL@%ie)lét ggngkh ¢an ta%glsylbg%ra%a&a%g @ ifhokie exceeds 20

parts by mass, t transparency or formng properties tend to deteriorate,

such being gﬁ%@%‘bﬁé@he-sw%eﬁésgon?;nieg,%rt he3hYLeRe TRNQIRL i ts to the
(meth)acryl ate nmononmer units, constituting the continuous 0 phase of the

el ast omeri Cp%tlgfnéﬂecefabitﬁg&ngi $rusuabl Y385 $ar63- 29 mplsef erahl y
42-59:58-41. The el astonmer for the above sheet is preferably one

cont ai ni ng sbuEeABoaRdpAHEadLEABras ihie FiBin360RSt TbUkbRGs egmponents.
Particularly preferred is a 15 styrene/ butadi ene bl ock copol ynmer. The

wei ght rati ar9kenbhRofbMEENENTBBORBE #RbkS 650tbheshibadizene mononer units
in such a styrene/ butadi ene bl ock copolyner, is preferably 30-50:70-50.

The wei ght aweragecsplecdl abnoweirgbhhitMy) 268 Ehempal yst yseparper biyons is
preferably 20 within a range of from 45,000 to 75,000. The ratio (Mwv M)
of the wei ghtsaveragedirsbeernkdr phesght £( My) eflastbhernunber average
nmol ecul ar weight (M), is preferably from1.20 to 1.80. Wthin such a
range, the el astoneric
Now, another embodiment of the sheet of the present
10 invention will be described.
Namely, it is a multilayer sheet which comprises a
surface layer/a substrate layer/a surface layer wherein
the elastomeric styrene polymer is used for the substrate
layer and which is excellent in transparency. For the
15 surface layer, a styrene polymer is employed which is a
polymer comprising from 35 to 75 mass% of styrene monomer
units and from 65 to 25 mass% of (meth)acrylate monomer
units. For the substrate layer, an elastomeric styrene
polymer is employed which comprises from 1 to 20 parts by
20 mass of a dispersed phase comprising from 30 to 50 mass$%
of styrene monomer units and from 70 to 50 mass% of
butadiene monomer units, and from 99 to 80 parts by mass
of a continuous phase of a polymer comprising from 35 to
75 mass% of styrene monomer units and from 65 to 25 mass$%
25 of (meth)acrylate monomer units.

To the styrene polymer for the surface layer, an

elastomer may be added in an amount of not more than 3



styrene polyner will have excellent transparency. The 25 nol ecul ar wei ght
of the polystyrene portions can be obtained by neasuring by GPC a

pol yst yr ew® @waioned by subjecting the styrene/but adi ene HadTarPk3/ecn2pol yer
to ozone WD 03/ 074607 PCT/JP03/ 02220 17 deconposition by a nethod
disclosed in literature "RUBBERCHEM STRY AND TECHNOLOGY", Vol. 58, p. 16
(Y. Tanaka, et. al., 1985), and the | ecul ar wei ght corresponding to
each peak can be obtained froma 5 calibration curve prepared by using

st andar d pq%g§£gr emas%hﬁi JEENELPYE adh gnenbl gebLEPPOLYMBL R aAsPe
f l'e, by poly

obt ai ned, I exa nmerizing a styrene nononer wth a butadi ene

monomer in éPaﬁEQ%g%8c§0'Vﬁm§ A6 USING- @hio 9 G Il wm Lot as an

i nitiator under specific conditions. As the organic solvent, a known

or gani ¢ solgggée YpbeyHsedi SUGhe ASraBih akighali 6o Mydpeeasbey mush. as

but ane, pent exane, | sopent ane, hept ane, octane or isooctane, an

alicyclic hydrogarbogsiSHED A5 Ly60peahanepa ARt BY! fysk OpeRtantent
cycl ohexane, 15 nethyl cycl ohexane or ethyl cycl ohexane, or an aromatic

hydr ocarsbon; gyght as- benzenezan ohaedey BEhybbenzeae hd Xyl eneexdbeder ganic
| ithium conmpound is a conpound having at |east one |lithium atom bonded in

its ol ecul gy pardsebdyihdés hitwe Brphepyteéhthi om fosepnepytbbehtiies n 20
butyllithium sec-butyllithiumor t-butyllithiumnpmy, for exanple, be
used. The wekghttavesageisodeeul anchebghty (Malesirédbee. pol ystyrene portions
in the styrene/butadi ene bl ock copol yner can be controll ed by adjusting
the rati o of the®he mass ratio of the styrene monomer units to the
(meth)acrylate monomer units, constituting the continuous
10 phase of the elastomeric styrene polymer, is usually 35-
75:65-25, preferably 42-59:58-41.

The elastomer for the above sheet is preferably one
containing styrene and butadiene as the main constituting
components. Particularly preferred is a

15 styrene/butadiene block copolymer. The weight ratio of
the styrene monomer units to the butadiene monomer units
in such a styrene/butadiene block copolymer, is
preferably 30-50:70-50. The weight average molecular
weight (Mw) of the polystyrene portions is preferably

20 within a range of from 45,000 to 75,000. The ratio
(Mw/Mn) of the weight average molecular weight (Mw) to
the number average molecular weight (Mn), is preferably
from 1.20 to 1.80. Within such a range, the elastomeric
styrene polymer will have excellent transparency. The

25 molecular weight of the polystyrene portions can be

obtained by measuring by GPC a polystyrene obtained by

subjecting the styrene/butadiene block copolymer to ozone



25 amount of the initiator to the amobunt of the styrene nononmer and the
but adi ene nononer. The ratio (Mv M) of the wei ght average nol ecul ar

wei ght ( MWo @mw7adoe nunber WO 03/ 074607 PCT/ JP03/ 02220 18 rarerragie22oml| ecul ar
wei ght (M1) of the polystyrene portions in the styrene/butadi ene bl ock
copolynmer, can be controlled by adding an organic acid such as acetic acid
or stearic acid, an al cohol such as ethanol or butanol, 5 or a deactivating
agent such as water w th adjustnment of he anount or the timng during the

pol yneri zat i-Qn,. . Fur , [ (3 j : i aly . +a4d/ or a higher
fatty acid g%%éymgﬁﬁ%ggEbk%bF&gPﬁ§¥§ﬁgE%E§Eﬁ%§ﬁ§%l]fﬁg%%%orated within a

A h I i I .
range not { ARk ARG ARFRAGIED CRY « NGl astomer ] g tyr.ene pol yrer

Q her types elastonmers may al so d ‘wi t'hi e not to bring

about det eri@ration @f the tﬁ@@%@%r%Eﬁ?g¥%£Iﬁiﬁédﬂg?§eW%ﬂdﬂ%enti0”1 t he

t hi ckness of the sheet” is'not partic y limted, and’it is usually from
50 to 15 2000 bndifict he case Head Wikt Ay sheet £.Ade ot hi ckness’ of

the surface layer is préferably within a range of from3 to 20% of the

t hi ckness otghheertiche cugheetoredhriel %%’h%%%gt@%%ﬂé%ﬁﬁiEgﬁ%%@%r%@ehe

difficult to obtain a uniformstructure constantly int mul til ayer

formation in theHy eagssimy Witddiershealocd feoddl erseeds: 2% in the case
of a surface layer with a small elastonmer content, the physical properties

of the sheebtaninklde goedeskimplley of pheyskeetihends styrotdet abnomate due to
the notch effect, such being 25 undesirable.

with a butadiene monomer in an organic solvent by using

an organic lithium compound as an initiator under

10 specific conditions. As the organic solvent, 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,

15 methylcyclohexane or 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 ethyllithium, n-propyllithium, isopropyllithium, n-

20 butyllithium, sec-butyllithium or t-butyllithium may, for
example, be used.

The weight average molecular weight (Mw) of the
polystyrene portions in the styrene/butadiene block
copolymer can be controlled by adjusting the ratio of the

25 amount of the initiator to the amount of the styrene

monomer and the butadiene monomer. The ratio (Mw/Mn) of

the weilght average molecular weight (Mw) to the number



Met hods for producing the elastoneric styrene pol yner and

the styrene

pol ymer WO 03/074607 PCT/JP03/ 02220 19 For the production of the

el ast omrer wo stoys@ne pol yner and the styrene pol yner, conTRaT/ipos/Be220

pol ymeri zation, solution polynerization, suspension polynerization,
enul si on polynerization or the like may 5 be enployed. Either a batch

pol yneri zati on method or a continuous gflynerization may be enployed. In

such a polynerization nethod, as the

Suc

ynerization initiator, an azo

d h i
e & 5 Re Bga a2t et rr%%@ﬁggﬁ% erox@%é%igggg;@@ﬁg%@pmaﬁy e, or

utyl peroxybenzoate,

t- but yl i d | d
bty - B SRe %W%r)ef%‘%?é’% e Ch1beRUC S BIROK] Cean b LY P ' 8°
mol ecul ar “ﬁ&gg£ofP% yf aa&lngogﬁcakggﬁﬁépééﬂd Qu@@d§§Yé88E£@pééﬂd0f

4- et hyl - pentene-1 may

e added, and as a plastici zer,

butylbenzy' Ph%9§$§{8 a, QL £XaBRLE, shenaddedrrsndeor CBSEaREUYI T €S.

Met hod for pro

ucing a sheet The nethod for producing the sheet of the

present ;20 Lpv n&éé%%i§a@9ﬁ%pﬁééﬁQ“E@éhYaé'@&E@ﬂ1wﬁﬂﬂ adkhevmenetbopd for

produ0|ng a nultilayer she

can be enployed. It can be produced under

usual sheeting sEAdhti OPStY PBANSgOHurvagi BHS Pebymef DEathgnapparatus for
| am nation, for exanple, by |lam nate fusion by a cal ender apparatus or a

25 T-di e extrudeurtRerbyaneagseef ratsheatiaxineuder spiovedddorwath a mul ti

mani fold die or a feed bl ock capabl e of

higher fatty acid ester and/or a polyethylene wax may be

incorporated within a range not to impair the performance

10 of the elastomeric styrene polymer. Other types of
elastomers may also be added within a range not to bring
about deterioration of the transparency.

In the present invention, the thickness of the sheet
is not particularly limited, and it is usually from 50 to

15 2,000 pm. In the case of a multilayer sheet, the

thickness of the surface layer is preferably within a

range of from 3 to 20% of the thickness of the entire

sheet. If it is less than 3%, it tends to be difficult

to obtain a uniform structure constantly in the

20 multilayer formation in the processing of the sheet. If

it exceeds 20%, in the case of a surface layer with a

small elastomer content, the physical properties of the

sheet or the productivity of the sheet tends to
deteriorate due to the notch effect, such being

25 undesirable.

Methods for producing the elastomeric styrene polymer and

the styrene polymer




si mul t aneously extruding the surface |layers and the WO 03/ 074607

PCT/ JP03/ 02220 20 interlayer. Addition of a third conponent To the resin
consti t ut wagpstoheozheet , additives such as an anti oxi dant ,pca/iResnoizer
resistant agent, a lubricant, 5 a plasticizer, a colorant, an antistatic

agent, a mneral oil, a flanme retardant, etc., nmay be added, as the case
requires. Further, in order to inprove.the surface properties of the
sheet, an antistatic agent, silicone, n antifoggi ng agent or the liKke,

may be coated qn thg l];og:o?ig{cfntgi&%id;frfﬂé‘geﬂsﬁé}ﬁelii@%tg%éheet of the

present inventi on nay 0 various packagi ng containers. For

exanpl e, air-,_pressur rm 1 v formng nay be 15
PRlyReT: £ hQ g%§?¥%ﬁ%;§§}§ﬂ¥f“rgﬁﬁﬂbn.@ﬁfﬁﬂn

ment i oned. g them Vvacuu I's ‘preferred. For a deep draw ng

shape, a ply 13 f-or WG SR §IB14ARADIA fn AS8istdhig drhe shaping is
used in mﬁy&ggrgegslga%%sonéu?ﬁﬂgl% ug%gassi st ed folrr% ng ss;%/;sét em a formng

system S“%rﬁlﬁﬁne@i%ﬂ%gf,sgeﬁ%lfsﬂrdﬁ N1 RIG ASSiH @ rexensiednaw 20
plug e

form ng or assi st air slip formng may, for exanple, be nentioned.

From the vigwnoinit, fq t heipregdugt byiky apdymesenarieal methba ercy,
recycling of scrap materials is comon in the formng of the sheet. In

such a casg il B 891 iR riBiatiaih e e angpanerty ah thehf mnal sheet,
it is advisable to select for the surface layer a material which has a
good conpatddiJridni Atd ch mefdraet,i s iditeXpolymerization initiator,
an azo compound such as azobisbutyronitrile or
azobiscyclohexanecarbonitrile, or an organic peroxide
10 such as benzoyl peroxide, t-butyl peroxybenzoate, t-butyl
peroxy-2-ethyl hexanoate, di-t-butyl peroxide, dicumyl
peroxide or ethyl-3,3-di (t-butylperoxy)butyrate, may, for
example, be used. As a molecular weight modifier, t-
dodecylmercaptan, n-dodecylmercaptan or 4d-methyl-2,4-
15 diphenylpentene-1 may be added, and as a plasticizer,
butylbenzyl phthalate may, for example, be added as the

case redquires.

Method for producing a sheet

The method for producing the sheet of the present
20 invention is not particularly limited, and a known method
for producing a multilayer sheet can be employed. It can
be produced under usual sheeting conditions by means of
various resin forming apparatus for lamination, for
example, by laminate fusion by a calender apparatus or a
25 T-die extruder, or by means of a sheet extruder provided
with a multi manifold die or a feed block capable of

simultaneously extruding the surface layers and the



WO 03/ 074607 PCT/JP03/02220 21 close to the elastoneric styrene polyner to
constitute the substrate layer. Specifically, the difference between the
refracti vea asdesxsonf t he surface |layer and the refractive Ramdmrea3/ef22d4 he
substrate layer at 25Cis 5 preferably within 0.01. By so nmatching the
refractive indices, the sheet and its fornmed product may be recovered as
it is wthout separating the surface | per and the substrate |ayer and may
be nelt-formed to obtain a transparent formed product. Accordingly, it can
be 10 used as @r#%}g&sparent sheet suitable for recycling and safe to the
envi ronment™. ‘in present invention, the sheet is useful for a forned

product. | tAé s USSf Wi D ’éﬁ?ﬂ@%n&f fields for vacuum form ng

i ncl udi ng i‘ﬁﬁés!llifr‘l—a-l—mrrpvnenr—r‘s—pda% gi ng containers, |C nmagazines or
carrier tapes af'g +£.008- DAGKAGL §1% COPL RS NERS SHEB: 3Sa88PSiFeE LGEnCr eans,
beverages, etc. The sheet of the present invention is particularly

sui tabl e far, applicaiionado: el L£GidOME £OIDPONSNE Roskagi g1 evntakaers. 20
The el ectroni c conponent packagi ng container is a container for packagi ng

an el ect;r oni G, COMPORENMy, anthdiordmy, d@raexadplieic begantvacaiuniherard tray,
a soft tray or a carrier tape (an enbossed carrier tape). Such a

cont ai ner cam bey progue ek by &l eddtiag, they sheeddded 2% yachwincdos i ng,
air-pressure formng or press formng. The sheet of the present invention
is useful pesditrdar! yurfreleran ianbesised tearinieoveaphe \WDrE3R74607

PCT/ JP03/ 02220
properties of the sheet, an antistatic agent, silicone,
an antifogging agent or the like, may be coated on the

10 surface.

Forming of the sheet

The sheet of the present invention may be formed
into various packaging containers. For example, air-
pressure forming, press forming or vacuum forming may be

15 mentioned. Among them, vacuum forming. is preferred. For
a deep drawing shape, a plug assisted forming system
capable of assisting the shaping is used in many cases.
As such a plug assisted forming system, a forming system
such as plug assisted forming, plug assisted reverse draw

20 forming or plug assisted air slip forming may, for
example, be mentioned.

From the viewpoint of the productivity and
economical efficiency, recycling of scrap materials is
common in the forming of the sheet. In such a case, in

25 order to maintain the transparency of the final sheet, it
is advisable to select for the surface layer a material

which has a good compatibility and a refractive index



22 The el ectronic conponent is not particularly limted. It may, for
exanple, be IC, LED (light-emtting diode), a resistor, a liquid crystal

a capaci t o o0374doansi stor, a piezoelectric el enent resi straT/Jra3/bizbder, a
quartz 5 oscillator, a quartz resonator, a diode, a connector, a swtch, a
volune, a relay or an inductor. The type of IC is not particularly
limted, and SOP, HEMI, SQFP, BGA, C%EL SQJ, QFP or PLCC may, for exanple,
be nentioned. The el ectroni c conponent”™ package neans one having an 10

el ect roni c anopentpackageday | Lhe cELEL OB greampeneal:ctaatkag ng

cont ai ner. tronI'c conponen accommbdated in an el ectronic

component gﬁ%kggi;g%ra%@‘&%@%ﬂ SYCh- 88; @, YaguuphEopedetEAYeOr a carrier
(0] e

tape (an carrier-tape) and then used. The carrier 15 tape

i ncl udes one, having, go Wil 3 eeverimngHARe r Riden aegommedatiang t he
el ectroni c%ceg egﬁe%p% ¥E§§% CLI:ELS Thél foll ow ng nethods were used for various

eval uations in_the_ follgw.n | 8%« 12 the QWM g ec2@sdescri ption,
"parts” and STFC ey *Ba%‘s%g%?}laggs?ﬁ g’n(lir " nasafsy@% respectively. |npact
strength In aceordance.with HS 67215, ad adddg il testactiase carried
out to ?Tea?tfrecef%?fﬁ%%&rr%é\ghtlstrength. 2%7 Transparency In accordance with JI'S
K7105, the.totiald i ght shicaRspidkt anee farthddhehane wetey measured by neans

of a WD 03/074607 'PCT/ JP03/ 02220 23
recovered as it is without separating the surface layer
and the substrate layer and may be melt-formed to obtain
a transparent formed product. Accordingly, it can be

10 used as a transparent sheet suitable for recycling and
safe to the environment.

In the present invention, the sheet is useful for a
formed product. It is useful in various product fields
for vacuum forming including industrial component

15 packaging containers, IC magazines or carrier tapes and
food packaging containers such as cups for ice creams,
beverages, etc. The sheet of the present invention is
particularly suitable for application to electronic
component packaging containers.

20 The electronic component packaging container is a
container for packaging an electronic component, and it
may, for example, be a vacuum-formed tray, a soft tray or
a carrier tape (an embossed carrier tape). Such a
container can be produced by subjecting the sheet to

25  vacuum forming, air-pressure forming or press forming.

The sheet of the present invention is useful particularly

for an embossed carrier tape.



haze nmeter. Surface resistivity In accordance with JI'S K6911, the surface
resistivity of the sheet was neasured. 5 Form ng property for a carrier
tape A she@oxwasosl it to have a width of 27 nmand subj eccadiPoaof2e6 mi ng by
an air-pressure formng machine to obtain an enbossed carrier tape having
a wdth of 24 mm whereby the shaping property of the sheet was 10
evaluated. AL(l) and A2(11) for an elastomeric styrene polymer having
conpositions as identified in Table 1 wére nelt- kneaded by neans of a tmﬁn

031 074607 PCT/ @%3¥%§§§%§na§ecaﬁt@%n%£&ariﬁe Y W et R 0 o
o4 C9mayo, Of(éllf1 eoxaon\lp e, k§)e4 fé,ollLED (light-emitting diode), a
resistor, a liquid crystal, a capacitor, a transistor, a
piezoelectric element resistor, a filter, a quartz
5 oscillator, a quartz resonator, a diode, a connector, a
switch, a volume, a relay or an inductor. The type of IC
is not particularly limited, and SOP, HEMT, SQFP, BGA,
CSPp, SOJ, QFP or PLCC may, for example, be mentioned.
The electronic component package means one having an
10 electronic component packaged by the electronic component
packaging container. The electronic component is
accommodated in an electronic component packaging
container such as a vacuum-formed tray or a carrier tape
(an embossed carrier tape) and then used. The carrier
15 tape includes one having covered with a covering tape
after accommodating the electronic component.
EXAMPLES
The following methods were used for various
evaluations in the following Examples. In the following
20 description, “parts” and “%” mean “parts by mass” and
“mass %7, respectively.

Impact strength

Tn accordance with JIS K7211, a falling weight test
was carried out to measure the impact strength.

25 Transparency

Tn accordance with JIS K7105, the total light

transmittance and the haze were measured by means of a
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¢) ~-1 440 OQp4 0 H W 03/074607 PCT/JPO3/ 0(2?)220 25 Conponent (JB) \l/{/isE
prepared W wairay750 parts by mass of caprolactam (Bl), € Tpmos/e22by mass
of 32 not ethyl ene oxide adduct of bisphenol A (B2) and 15 parts by mass
of adipic acid (B3), as materials. Here, the refractive 5 index was 1.520.
Conmponent (D) was prepared by using 55_parts by mass of styrene, 34 parts
by mass of nethyl nethacrylate, 5 par12§ by mass of n-butyl acrylate and 6

parts by rragészeofme@e;.tyr ene/ but adi ene copol ynmer, as materials. 10 EXAVPLE 1

Surface resistivity

In accordance with JIS K6911, the surface
resistivity of the sheet was measured.

5 Forming property for a carrier tape

A sheet was slit to have a width of 27 mm and
subjected to forming by an air-pressure forming machine
to obtain an embossed carrier tape having a width of 24
mm, whereby the shaping property of the sheet was

10 evaluated.
Al1(I) and A2(II) for an elastomeric styrene polymer
having compositions as identified in Table 1 were melt-
kneaded by means of a twin screw extruder to prepare

pellets of an elastomeric styrene polymer.



The el astoneric styrene pol yner and conponent (B) were mxed in the
proportions as identified in Table 2 by a Henschel m xer and fornmed into a
singl e | ap@rosghe®? having a thickness of 300 pm by neans rfT/B0®d2200mm 15
extruder (L/D=26) and a T-die of 600 mMmin width. An evaluation test of
this sheet was carried out. The evaluatppn results are shown in Table 3.

EXAMPLE 2 Using as a surface | ayer material a resin having the 20
el astoneric styreﬁé pol yner Jnd conponent (B) mixed in the proportions as
shown in Tablle 2 }a Hengtlwel nixer, and using the elastoneric styrene
polymer for a subsiiate [|ayer, a 3 layer sheet having a thickness of 300
}Ygym was prepared By a feedipl ock method by neans of a 040 nm 25 extruder
(L/D=26) and|a T-d@l e of 60 nmin width. An evaluation test of this sheet
was carried gut—Fhe—evattatyi on results are shown in Table 3. WO 03/074607
PCT/ JP03/ 02220 26 EXAMPLE 3 Using as a surface |ayer material a resin
havi ng t he elag;@h&rﬁp styrene pol yner and conponent (B) m xed in the
proportions @s apFé 2 by a Henschel m xer 5 and using conponent
(D) for a subst fd . &3 |l ayer sheet having a thickness of 300 pm
was prepared|by a“?é%q bl ockj met hod by neans of a 040 nm extruder (L/D=26)
and a T-diejof 600 mMmmin|width. An evaluation test of this sheet was
carried out. [The evatuatipn rlesults are shown 10 in Table 3. COVWARATI VE
EXAMPLES 1 and 2 5
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The el astoneric styrene polymer and conponent (B) were mxed in the
proportions as shown in Table 2 by a Henschel m xer and then formed into a
singl e | ap@ro3ghe®? 15 having a thickness of 300 m by nmeansaafJra3/@220 mm
extruder (L/D=26) and a T-die of 600 mmin width. An evaluation test of
this sheet was carried out. The evaluation results are shown in Table 3
Table 2 Proportion of elastoneric Propgrtion styrene of (B) (% ponneF
(%9 Exanple 1 88 12 Exanple 2 88 12 anple 3 88 12 Conparative Exanple

&I r9I9 1 (C)Jorrpara |ve Ex:;lﬁrrp&]gb W%% % ﬁ%&%@gﬁ ogo ngﬁgoquggg@ 27 47

o Ax U Ww
of caprolactam (B1), 35 parts by mass of 32 mol ethylene

oxide adduct of bisphenol A (B2) and 15 parts by mass of
adipic acid (B3), as materials. Here, the refractive
5 index was 1.520.
Component (D) was prepared by using 55 parts by mass
of styrene, 34 parts by mass of methyl methacrylate, 5
parts by mass of n-butyl acrylate and 6 parts by mass of
a styrene/butadiene copolymer, as materials.
10 EXAMPLE 1
The elastomeric styrene polymer and component (B)
were mixed in the proportions as identified in Table 2 by
a Henschel mixer and formed into a single layer sheet
having a thickness of 300 pm by means of a ¢ 40 mm
15 extruder (L/D=26) and a T-die of 600 mm in width. An
evaluation test of this sheet was carried out. The
evaluation results are shown in Table 3.
EXAMPLE 2
Using as a surface layer material a resin having the
‘90 elastomeric styrene polymer and component (B) mixed in
the proportions as shown in Table 2 by a Henschel mixer,
and using the elastomeric styrene polymer for a substrate
layer, a 3 layer sheet having a thickness of 300 pm was
prepared by a feed block method by means of a ¢ 40 mm
95 extruder (L/D=26) and a T-die of 600 mm in width. An
evaluation test of this sheet was carried out. The

evaluation results are shown in Table 3.
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EXAMPLE 3
Using as a surface layer material a resin having the

elastomeric styrene polymer and component (B) mixed in

the proportions as shown in Table 2 by a Henschel mixer
5 and using component (D) for a substrate layer, a 3 layer

sheet having a thickness of 300 um was prepared by a feed

block method by means of a ¢ 40 mm extruder (L/D=26) and

a4 T-die of 600 mm in width. An evaluation test of this

sheet was carried out. The evaluation results are shown
10 in Table 3.

COMPARATIVE EXAMPLES 1 and 2

The elastomeric styrene polymer and component (B)
were mixed in the proportions as shown in Table 2 by a
Henschel mixer and then formed into a single layer sheet
15 having a thickness of 300 um by means of a ¢ 40 mm
extruder (L/D=26) and a T-die of 600 mm in width. A2n
evaluation test of this sheet was carried out. The

evaluation results are shown in Table 3.

Table 2
Proportion of
elastomeric Proportion
styrene of (B) (%)
polymer (%)
Example 1 88 12
Example 2 88 12
Example 3 88 12
Comparative
Example 1 99 1
Comparative
Example 2 78 22

20



HN-HH'uN (") rl rIl H~4r- ~4rl QX4 0404 (drdQ@ (dWWWUWU
W H WO 03/074607 PCT/JP03/02220 28 As shown above, it is possible to
obtai n a woesto74@xcel | ent in transparency and havi ng anti StGariP03/02220
properties, by mxing a polyether ester amde to a resin conponent
conprising the elastoneric styrene pol yénfar and 5 a copol yner havi ng
specific constituting nononers and constituting anounts. Now, Exanples
will be shown for a nultilayer sheet conprising a surface |ayer/substrate
| ayer/surface |layer wherein the elastoneric styrene polyner is used for
the 10 substrate layer. Firstly, the production of styrene polyners used
i n Exanpl es and Conparative Exanples will be described. El astoneric
styrene polyner 1 To a nononer m xture conprising 58.5 parts of 15 styrene

(St), 36.0 garts of |nethy| nethacfylate (MMA) and 5.5 parts of n-butyl
acrylate (n- BA)ﬁw 1040 parts of a | styrene/butadi ene bl ock copolyner A
(content of |swyrenel RO[er, ungtis: 40% Mv of the pol ystyrene portions:
62, 500, Mw Nh%l?,S@ was ©| ssgl ved, and 0.04 part of 20 benzoyl peroxide was
added as a potyfed 25t KoR ini‘ti& r, and 0.2 part of t-dodecyl nercaptan
was added as %%hal n— ¥rdpsfer &Yent. The m xture was heated at 90C for 8
g
2P
56
O g Ko) 4
ol 31394 8
a Sl
&
¥ E
i SO 1 = .=
ol S |89l ® ©
= %
g A
=
O |vwg o H 4
S oo - .—|
2 |00l ®8 @
- |[mOoo S
1 —
D ooe
'r_éié:-gvmmm LN <
83}28000000 © @ ®
E—-.—»g%
RE K]
Q ~ L0 Ll —
N oe .
gv Mmmnm ™ o~
i
2 - -
EEAREE o
%Sv el e e o
H 4
-
\—INM'SH'SN
0 O Vj” ©® © O
v ABEAE T
v EEBloEos
q SOEIERE R
g émmumum




hours with stirring and then cooled to term nate bulk polymerization.
Then, to the reaction mxture, 0.2 part 25 of dicunyl peroxide was added
anew as awgolsymeorzation initiator. To 200 parts of pure rg@rEP03/022001 part
of sodi um dodecyl benzenesul fonate and 0.5 part of tribasic WD 03/074607
PCT/ JP03/ 02220 29 cal ci um phosphate were added as suspension stabilizers,
and with stirring, the reaction m xtur g Was di spersed. Then, this m xture
was subjected to heat polynerization at 100C for 2 hours, at 115C for 3.5
5 hours and at .130C for 2.5 hours.: Af , l.ef i if de&gaction,
washi ng, dehyd??ft i r?wglnda%d)r ﬁ'nglit\?\érsgéoé%gsrl%?l;gd) tST%Jt&{\:oaplort)tataihﬁ1 an el astoneric
styrene pol yner oRol i forRRfLPeads.scEher the obtained
beads- f or m- Sle&llréeéj%walsn Bs{:lrjrr%jglesgaéjg%tc %)?tc-fr)usi orﬁl y a tsvvi n 10 screw extruder
(TEM 35B, manufact.ured : i hj Goicd o eyldawder
t enper at ur Qrc?fpe%%d%st’o%Fggﬁggb%p%%ﬁgﬁgﬁ%sﬁmri c styrene pol yner
(P1). The .c%?xfﬁ%&%n@s%fgr‘%ﬂiﬂgs $hown digt Jfahlie: &tyhicnahysivealr sproperties
are shown in table 5. §tyrene polyner 2 To a nonomer m xture conprising
54 parts of, Slyfd gﬁ‘nela%\/?@rgo RALiF I dwidvd cueithacioddte;s G part of
benzoyl “peroxi de as a polynerization initiator and 0.2 part of
t - dodecyl nergant:an @ &hidtd ransfer agent, 20 were added. The mixture
was heated at 90C for 8 hours wth stirring and then cooled to term nate
bul k  pol yrmeri agdy onexFhel sybgeuant sipsnatfon avasuliatYaeer ctiteetn the same
manner as in the preparation of Pl to obtain

comprising a surface layer/substrate layer/surface layer

wherein the elastomeric styrene polymer is used for the

10 substrate layer. Firstly, the production of styrene
polymers used in Examples and Comparative Examples will
be described.

Elastomeric styrene polymer 1

To a monomer mixture comprising 58.5 parts of

15 styrene (St), 36.0 parts of methyl methacrylate (MMA) and
5.5 parts of n-butyl acrylate (n-BA), 10.0 parts of a
styrene/butadiene block copolymer A (content of styrene
monomer units: 40%, Mw of the polystyrene portions:
62,500, Mw/Mn=1.52) was dissolved, and 0.04 part of

20 Dbenzoyl peroxide was added as a polymerization initiator,
and 0.2 part of t-dodecylmercaptan was added as a chain
transfer agent. The mixture was heated at 90°C for 8
hours with stirring and then cooled to terminate bulk
polymerization. Then, to the reaction mixture, 0.2 part

25  of dicumyl peroxide was added anew as a polymerization
initiator. To 200 parts of pure water, 0.001 part of

sodium dodecylbenzenesulfonate and 0.5 part of tribasic



a beads-form nodified styrene polynmer, and further, 25 extrusion was
carried out by means of a twin screw extruder (TEM 35B, manufactured by
Toshi ba Mawhi3ne4ddn., Ltd.) at a cylinder tenperature of 2200QPo&0xn2bi ai n a
WO 03/ 074607 PCT/ JP03/02220 30 pelletized styrene polymer (P2). The
conposi tion of the obtained P2 is shown in Table 4, and its physical
properties are shown in Table 5. Styreag polymer 3 5 MS resin DENKA TX
pol ymer, TX-400-300L, tradenane, was UuSed as P3 for a test. The

CO”POSiitinofl‘caag{ceiﬁ%i@oa 2 bl gy ANt idiSepbysh Calap DPRSEE eS are

shown nmeric styrene polyner 4 10 39 Parts of butadiene,

26 parts of styrene, | RAT 1S, OF - DUNE PRULT £ 0ed P26 taDEpPRE @S ST UM
ol eat e, 0. 13 péf 5¥}$8%ﬁﬁsl ydﬁbperoxide,}a.os part of'%bngalit, 0. 002

part of ferro“%@é’ﬁfaéﬁi 0, 003, Parha of sodi dre g et hyheaedi ani ne
tetraacetate, 0.1 part of sodium 15 pyrophosphate and 1.0 part of

t- dodecyl mer capt an, yiere, | chargadd Lo an autoc! ave jaguibpped with a stirrer
and polyné%?fgﬁgg% a:vghperature of 45C for 17 hours. The nunber aver age

particle Siﬁ&%oé%lfo%gtﬁmd £ost ¥ enelbutadi grecrubbapibatex was 0.08 jim

To the lateX, ( part of sodi um sul fosucci nate was added for
stabilizatiof J054tHSn) at8hidy, alpiepuSsSdutand afyidmydregen chl oride was

added with stirring to flocculate and grow |atex particles and thereby to
obtain a rubberied ab@X Haviligan ranThera svenage: paryiehe sézenef 0.2 | am
(copolymer 1) in the form of beads. Then, the obtained
beads-form polymer was subjected to extrusion by a twin
10 screw extruder (TEM-35B, manufactured by Toshiba Machine
Co., Ltd.) at a cylinder temperature of 220°C to obtain a
pelletized elastomeric styrene polymer (P1). The
composition of Pl is shown in Table 4. TIts physical

properties are shown in Table 5.

15 Styrene polymer 2

To a monomer mixture comprising 54 parts of styrene
and 46.0 parts of methyl methacrylate, 0.04 part of
benzoyl peroxide as a polymerization initiator and 0.2
part of t-dodecylmercaptan as a chain transfer agent,

20 were added. The mixture was heated at 90°C for 8 hours
with stirring and then cooled to terminate bulk
polymerization. The subsequent operation was carried out
in the same manner as in the preparation of P1 to obtain
a beads-form modified styrene polymer, and further,

25 extrusion was carried out by means of a twin screw

extruder (TEM-35B, manufactured by Toshiba Machine Co.,

Ltd.) at a cylinder temperature of 220°C to obtain a



25 To this latex, 19.5 parts of styrene, 13.5 parts of MVA, 2 parts of
n-butyl acrylate, 0.04 part of divinylbenzene, 0.5 part of t-butyl phenol
and 0.5 pwao3ai460D 03/ 074607 PCT/ JP03/ 02220 31 dil auryl tAdTopodmizonat e
were added, and then, a copolyner was precipitated by hydrochloric acid,
foll owed by neutralization, washing, dehydration and drying to obtain
powdery copol ymer 2. Then, copol yner nd copolymer 2 5 were uniformy
m xed at a ratio of 80/20 and subjecte to extrusion by neans of a twin

screw extrud ie](:TFI\/(LiBQ Yrﬁggcﬂto O%jgeqlpﬁy Toghd baoMBei PEoCoE the.) at a

cyl i nder erature o tain a pelletized el astoneric styrene

pol yer (P4?>ta heqcagmost Lhann0ka! henobt ai nedaPd ckOghyashawn in Tabl e 4,
and its phy5|ca properties are shown in Table 5. Styrene polynmer 5

Pol yst yr e”eréﬁék‘elg?&% Daplcastr ebp1M¥1- 301, tradenarre was used as P5

for a test e conposition of 15 P5 is shown in Table 4, and its physical
properti essgggeﬁéhgmiggr able 5. Now, the preparation of a nultilayer
sheet will able 4 Ratio of constituting units (nass%
Cont ent. of Conyent Qfi , BEkKANa ALY kaiee: , € Tastames3 0napolyreier2menpnomer
rmnorrer (mass% (nmass% St MVA n-BA P1 58.6 35.9 5.5 9.8 0

was used as P3 for a test. The composition of P3 is

shown in Table 4, and its physical properties are shown

in Table 5.

Elastomeric styrene polymer 4

10 39 parts of butadiene, 26 parts of styrene, 150
parts of pure water, 0.5 part of potassium oleate, 0.13
part of t-butyl hydroperoxide, 0.03 part of Rongalit,
0.002 part of ferrous sulfate, 0.003 part of sodium
ethylenediamine tetraacetate, 0.1 part of sodium

15 pyrophosphate and 1.0 part of t-dodecylmercaptan were
charged into an autoclave equipped with a stirrer and
polymerized at a temperature of 45°C for 17 hours.

The number average particle size of the obtained
styrene/butadiene rubber latex was 0.08 pm. To the latex,

20 0.005 part of sodium sulfosuccinate was added for
stabilization. To this latex, an aqueous solution of
hydrogen chloride was added with stirring to flocculate
and grow latex particles and thereby to obtain a rubber
latex having a number average particle size of 0.2 um.

25 To this latex, 19.5 parts of styrene, 13.5 parts of
MMA, 2 parts of n-butyl acrylate, 0.04 part of

divinylbenzene, 0.5 part of t-butylphenol and 0.5 part of



P2 52.9 48.1 000 P3 4258000 P4586236.05.47.820 P51000000
20 WD 03/ 074607 PCT/JP03/02220 32 Table 5 Physical properties Styrene

| zod i npawto (sFR4ddaze Refractive copol yner strength (kJ/ mPCcT{xpbd@ren) (o)
index p 18526211549 P21.7 2.50.6 1.546 P 31.8 1.9 0.5 1.536
P4 10.1 2.51.9 1.549 P5 1.8 1.9 0.5 1.595 Using the above el astoneric
styrene polyner and styrene polyners § 1 to P5), multilayer sheets of
various 5 constructions were prepared by neans of a T-die system

mul ti | ayer ﬁﬁtgruusrﬂfﬁlgithTiLb%rfgﬁéitdda&yeerweef’g LRI W i8s], £xdpiigmer

conpri sing e extruder having a fulflight screw of 65 mthb
for the center layar,; | DY 8 1SR £t Udes B dvad ngy a ful £1i ght
screw of:NY%ﬁngé?Q}Q%gggaﬁ?§%gE{ayers, dhereby the respective nolten

resins wl lne!ug:lér%laﬁ%zagchifo%e,q s ack 4,0 e taetng RurEhes  td heoteirper at ure

of each cylinder eeting was = 230C" Vacuum form ng 15 A sanpl e sheet

Was for”Edﬂéu&éfy%ﬂﬁﬁﬁjﬁgywhjnTEEﬁu copolymer 1 and copolymer 2

5 were uniformly mixed at a ratio of 80/20 and subjected to
extrusion by means of a twin screw extruder (TEM-35B,
manufactured by Toshiba Machine Co., Ltd.) at a cylinder
temperaturé of 220°C to obtain a pelletized elastomeric
styrene polymer (P4). The composition of the obtained P4

10 is shown in Table 4, and its physical properties are
shown in Table 5.

Styrene polymer 5

Polystyrene resin (GPPS) Denkastyrol, MW-1-301,
tradename, was used as P5 for a test. The composition of
15 P5 is shown in Table 4, and its physical properties are

shown in Table 5.

Now, the preparation of a multilayer sheet will be

described.
Table 4
Ratio of constituting .
units (mass%) Content of Content of
Styrene Acrylate elastomer copolymer 2
monomer monomer (mass%) (mass%)
st MMA [n-BA
Pl 58.6 35.915.5 9.8 0
P2 52.9 48.1 0 0 0
P3 42 58 0 0 0
P4 58.6 36.015.4 7.8 20
P5 100 0 0 0 0

20



1 by neans of a vacuum form ng machine of a plug assisted system
manuftured by Asano Sei sakusho. Here, the sheet was attached to the vacuum
form ng mawhi3ne4®o t hat | ayer A side becane the plug sidectarrds/oizeo f or m ng
condition 20 was such that when the sheet surface reached 120C by heating
the sheet, the vacuumformng was initiated. WO 03/074607 PCT/JP03/ 02220

33 Form ng of enbossed carrier tape A | e sheet was slit to have a width
of 27 mm and the formation of an enbossed carrier tape (W4 mm P16 mm
A011. 25 mm ng_lLég mm KO05.8 mm) was carried out 5 by neans of an
air-pressuré formng machine for enbossed carrier tape, nmanufactured by
EDG Co. Recycling test Al sanple sheePhwas caul ver bpedthyes pul verizer to a
size which is suiwtable fprrsopplivigyrt ol an extruder, and_to under the sane
condi ti ons ascbggtl%@feoar atiamgtna mul tifayer sAEHS (ﬂﬁf;r%‘ﬁté%’ter uder " of
65 mm g5 ful flight ~ screp type mas oper fied 8iprephFe a shéd8CSaving a

t hi ckness of—8"_8mr—Here,—the_cylinder teqfeédtu qzwzb ZSQC f the
operation far formng. 15 0: clad recycling propety X! PooF recyecling
property (white fulbidity) Vadi-Gus measurihgdnet hotiséand evalbdd i on
standards Pellets3were | njectiqQr nolded byl as inildne Screw.ibmjeection

mol di ng machime &j 3~ OOEP| manuf@ciured py 2D doshiba §ofporaiisgn) at a

cyl i nder tenperature—of—P30C—to—obtatntest—preces—whte S
sanples for the fiésts never - VER uab nehstredl by ds ng the ghove

Using the above elastomeric styrene polymer and

styrene polymers (Pl to P5), multilayer sheets of various

5 constructions were prepared by means of a T-die system
multilayer extruder. The multilayer extruder was a test
extruder comprising one single screw extruder having a
fulflight screw of 65 mm¢ for the center layer, and two
single screw extruders having a fulflight screw of 30 mm

10 ¢ for surface layers, whereby the respective molten
resins will join at a feed block to be laminated.
Further, the temperature of each cylinder in sheeting was
230°C.

Vacuum forming

15 A sample sheet was formed into a shape shown in Fig.
1 by means of a vacuum forming machine of a plug assisted
system, manuftured by Asano Seisakusho. Here, the sheet
was attached to the vacuum forming machine so that layer
A side became the plug side, and the forming condition

20 was such that when the sheet surface reached 120°C by

heating the sheet, the vacuum forming was initiated.



pell ets. The methods used for neasuring various conpositional values and
various physi cal
accor danceoms3to4®BTM D256, a notch having a depth of 2.5&famapeae22eepart ed
to a WD 03/074607 PCT/JP03/ 02220 34 test piece of 12.7X64X6.4 mmin

t hi ckness,

and the
msec. (2) MFR

val ues were as 25 follows. (1) Izod inpact strength: In

i npact strength was neasured at an inpact speed of 3.46

In accordance with JIS_K7210, MFR was 5 neasured at a

tenperature of 200C under a |oad of 5 Q f. (3) Haze: In accordance with

thﬁ.hazgf was NRasuLe by.-u gﬁg a test piece of 30X90X2 mMm i n
z3§—$%g+ae%fve—rﬁgex%—gﬁe—reiractive i ndex was 10 neasured by

ASTM D1003,
t hi ckness.

using a test pi
of 25C). (5) Determ

pol ymer was_det
pyrol ysis g%rslglgl[l

using a Staﬁgérﬂmsuﬂéiﬁﬁﬁg-@&G)BB@@§§rﬁﬂ?nR09f8mﬁhb WAkckaessedTbatentire

wal |  thickness was neasure

Shar

of a nulgil
Cross-secti
grains and
t hi ckness o

10

15

20

25

%Q

CSa%fégoéﬁgég in1ithipkpess GMeaswhed s n7ammat mospher e

ion o e conposition: The conposition of a

m ESng%fiSHaﬁki Lat Qﬁsosgela! ysisiel eaph qampopent by

chr ona

ography using a calibration curve prepared by

by a m cronmeter. The thickness of each |ayer

cSheetrvag 9btaipedsiiPesdebmandOmaennae that etbessed
surface of the sheet was snoothed by neans of abrasive

ep;abseryed R¥ynudBceptkegabynkocoseope to determne the

each

| ayer.

Recycling test

A sample sheet was pulverized by a pulverizer to a

size which is suitable for supplying to an extruder, and

under the same conditions as in the preparation of a

multilayer sheet, only an extruder of 65 mm¢ fulflight

screw type was operated to prepare a sheet having a

thickness of 0.8 mm. Here, the cylinder temperature was

230°C for the operation for forming.

O:
X

Good recycling property

Poor recycling property (white turbidity)

Various measuring methods and evaluation standards

Pellets were injection-molded by an in-line screw

injection molding machine (IS-50EP, manufactured by

Toshiba Corporation) at a cylinder temperature of 230°C

to obtain test pieces which were used as samples for the

tests.

pellets.

However, MFR was measured by using the above

The methods used for measuring various

compositional values and various physical values were as

follows.

(1)

Tzod impact strength: In accordance with ASTM

D256, a notch having a depth of 2.54 mm was imparted to a



(7) Folding test: A sanple sheet prepared by sheet 25 extrusion was fol ded
intw directions i.e. inthe wthdrawing direction and the direction
opposi t e Wo @3ha460ni t hdrawi ng directi on, whereby fornati on refT/IP0&EIR30 i N t he
WO 03/ 074607 PCT/JP03/ 02220 35 sheet was visually inspected. 0: Good (no
cracks) X: Poor (cracks observed) (8) Inpact test: A vacuum forned product
was placed 5 as shown in Fig. 2, and q“yeight (forward end: 10R) of 500 g
was dropped froma height of 1 mto the center portion (portion A) of the

bott om of tggsgg%gggepggdyggzy6 8 obycrhacks idkdde; f ged-yy oduct were

i nspect ed. no crack X:~ Poor (cracks observed) (9)
Tra”Spare”CX?gécE gEPgﬂétﬁogggdeéQQH@E3atNEﬁsﬂﬁﬁﬂchsbb%@abfobsaﬁvatiOn-
g

0: Good (no gi ng observe X Poor (fogging on the surface observed) 15
(10) AnDunthE gl astomer in elastoneric styrene polyner: The anmount of the
el astomer i h' the el astoneric styrene pol yner was obtained fromthe weight

ratio of styrene)tgprhut agienecbhghheeelashomes RVehdm nari s obt ai ned by
an infrared absorption spectrum nethod and 20 the wei ght ratio of butadiene

in the %%asﬁ@%@gkgdsé¥rQnﬁemB@EXEﬁEeOQEaQU@dCan@@riQfI@é@doﬁbSOK@flOn
spectrum nethod. The infrared absorption spectrumwas neasured by neans
of FTS-575C nodglh,) mmpef:actur edcbydbhpponi BhoaRad DLADAL atbei keze
was measured by using a test piece of 30X90X2 mm in
thickness.

(4) Refractive index: The refractive index was

10 measured by using a test piece of 30X90X2 mm in
thickness (measured in an atmosphere of 25°C).

(5) Determination of the composition: The
composition of a polymer was determined by guantitative
analysis of each component by pyrolysis gas

15 chromatography using a calibration curve prepared by
using a standard substance.

(6) Measurement of wall thickness: The entire wall
thickness was measured by a micrometer. The thickness of
each layer of a multilayer sheet was obtained in such a

20 manner that the cross-sectional surface of the sheet was
smoothed by means of abrasive grains and then observed by
an optical microscope to determine the thickness of each
layer.

(7) Folding test: A sample sheet prepared by sheet

25 extrusion was folded in two directions i.e. in the

withdrawing direction and the direction opposite to the

withdrawing direction, whereby formation of cracks in the



25 (11) Constituting units of the continuous phase in elastonmeric styrene
pol ynmer: The el astoneric styrene polynmer was dissolved in tol uene,
fol | owed WO w@mtaorf ugal WO 03/ 074607 PCT/ JP03/ 02220 36 sawarens/en2o The
supernat ant was taken, and nethanol was added to precipitate the styrene
pol ynmer containing styrene nononer units and (neth)acrylate nononer units.
This precipitate was dried and dissolv%% in heavy 5 chloroformto prepare a
2% sol ution which was used as a sanpl € Tor neasurenent. 13C was neasured

by neans of ﬁgét“%€%(£¥%§9£& ggﬁ%egggﬁfactured by JEOL Ltd.), and the
a I'n

constitutin% rts of e cont us phase was obtained fromthe peak area

of the styrene lyner.. 10 ( m ng property of an enbossed carrier
tape: The shaprng RSSeﬁFf %%%Lﬁggnbossed carrier tape obtained by

form ng was eva&yat%gxgy'dgfggys jon. (c): Excellent shaping 0: Good
shaping X Inadéguate shaping 1 lé; Transparency of carrier tape fornmed

product: = The trg@sﬁﬁbQEEYtQEtﬂhQAb@éé@@&SEEfﬁ@& Po6E68 Phsaplaeshossed
carrier tape (Vé nm - P16 mm AOLl.25 nm B014.8 nmm KO05.8 nm

ai r'pre%surﬁsf%aﬁlq ah Aigeaperhenpenatyne (0br?00E ewds eorluated by
means of a haze neter. 20 0: Good (the increase in haze of the bottom

surface pogphop fLeNutbepsheetohetoneifhtnbAgli & kesshtharn8pr X Poor
(the increase in haze of the bottom surface portion fromthe sheet before

formng is gbrteast (Bprt EXAVRLESF4the BoandmCORPARATEVENERANPOESCS to 7 25
Using materials of P1 to P5, sheets having |ayer .
whereby cracks in the formed product were ingpected.

O: Good (no cracks)

10 X : Poor (cracks observed)

(9) Transparency of a cup as formed product:
Measured by visual observation.

O: Good (no fogging observed)

X : Poor (fogging on the surface observed)

15 (10) Amount of elastomer in elastomeric styrene
polymer: The amount of the elastomer in the elastomeric
styrene polymer was obtained from the welight ratio of
styrene to butadiene in the elastomer preliminarily
obtained by an infrared absorption spectrum method and

20 the weight ratio of butadiene‘in the elastomeric styrene
polymer obtained by an infrared absorption spectrum
method. The infrared absorption spectrum was measured by
means of FTS-575C model, manufactured by Nippon Bio-Rad
Laboratories.

25 (11) Constituting units of the continuous phase in
elastomeric styrene polymer: The elastomeric styrene

polymer was dissolved in toluene, followed by centrifugal



structures as identified in Tables 6 and 7, were prepared. Further, each
of the obtained sheets was forned into a WD 03/074607 PCT/JP03/02220 37
cup shapedwopmaduor as shown in Fig. 1 by a vacuum form ng PaTarPas/oe220

Eval uation results of such sheets and formed products are shown in Table

S

6 and 7. WD 03/074607 PCT/JP03/02220 38 LC) L1l MMO 0 00 (D, O u, aw

N a QOOOHrI 00 MLh MH CD w %066CD|Z~I r- aooooo0o. P4 WO
OOHTri NMLC) c-1 0) NOr-i NN ONIO,000 WWCP4 HCDHIO MLNn M

df MMO00 QQ Q- Q O P4 612 Ray Pcﬂc)%ﬁlapc&ﬂ'lm!ﬁa@ H\Akléh mén@me%a@oi"vﬁa§ X P4
lad L) 0 0000 cO D MLn MH X W 0 D

cOu u Cjéd@é&ﬂtébpfkéﬁﬁﬂtate the styrene polymer contalnlng

styrene monomer units and (meth)acrylate monomer units.
This precipitate was dried and dissolved in heavy

5 chloroform to prepare a 2% solution which was used as a
sample for measurement. 13C was measured by means of FT-
NMR (FX-900Q model, manufactured by JEOL Ltd.), and the
constituting units of the continuous phase was obtained
from the peak area of the styrene polymer.

10 (12) Forming property of an embossed carrier tape:
The shaping property of an embossed carrier tape obtained
by forming was evaluated by visual observation.

©: Excellent shaping O: Good shaping
X: Inadequate shaping

15 (13) Transparency of carrier tape formed product:

The transpargncy of the bottom surface portion of an
embossed carrier tape (W24 mm, P16 mm, AOll.25 mm, BOl14.8
mm, KO5.8 mm) air-pressure formed at a heater temperature
of 200°C, was evaluated by means of a haze meter.

20 O: Good (the increase in haze of the bottom surface
portion from the sheet before forming is less than 3).

X : Poor (the increase in haze of the bottom surface
portion from the sheet before forming is at least 3)

EXAMPLES 4 to 9 and COMPARATIVE EXAMPLES 3 to 7

25 Using materials of Pl to P5, sheets having layer
structures as identified in Tables 6 and 7, were prepared.

Further, each of the obtained sheets was formed into a

O

r4
P4
CD



NO-- UO-- WO-- >U 41 -- E+ 4] EE4 .u-- U UZNU o urd
OO (d41UU 4 Q F14 UUHTr U FCP4 (40Q04 P4 Ei HE~ @43V

a) u.H . .Wowb7s@741 41 41 ~i O?-1 UP4 04 PA.rO-0 | WwGwwosm2e Q 04
04 (da) >QE-~U b U r 1 ?2t .U(d41 Orda) d-ri -ri - -ri a) ri
HU~ 4-4 Uro 41 U U OUWI10. U04 >1L~4 > AUNU 4 04 041
rg E (finU P4 Uwo UDO,44 37

cup shaped product as shown in Fig. 1 by a vacuum-forming
machine. Evaluation results of such sheets and formed

products are shown in Tables 6 and 7.
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0(1) 00 W) cwUP4O0 44 U 4 44 a) P~ ~A 0 p4 WO 03/ 074607

PCT/ JP03/ 02220 40 EXAMPLES 10 to 13 and COVPARATI VE EXAMPLES 8 to 10

Usi ng matea @ls4@f Pl to P4, sheets having |ayer structurres/mes/idztentified
in Tables 8 and 9, were prepared. Further, each of the obtained sheets was
formed into an 5 enbossed carrier tape by an air-pressure nol di ng machi ne.

Eval uation results of such sheets and fgymed products are shown in Tables

8 and 9. Table 8 Ex. 10 Ex.11 Ex. 12 Ex.13 Type P2 P3 P2 P3 A \Wall

thi ckness 0E9§M9L9§ 09085031 §3ané ModbMBYRATPYEPEXREPPES B Wl Lot hi ckness 0. 24
0.24 0.24 0724 —Sheet (nm Type PZ P3 PZ P3 C WalT thickness 0.03 0.03

0.03 0.03 () vkeha! mpakkibhsckress ©o3rQ.,3 sBe?t@® fhav(imy 1kgfgd ng tenp.
(C Carrier tape form ng properties 180 O00O0 200 Q

structures as identified in Tables 8 and 9, were prepared.

Further, each of the obtained sheets was formed into an
5 embossed carrier tape by an air-pressure molding machine.
Evaluation results of such sheets and formed products are

shown in Tables 8 and 9.

Table 8
Fx.10 Ex.1l1 Ex.12 Ex.13
Type P2 P3 P2 P3
A |wWall thickness| , .3 ( 43 .03 0.03
(rom )
Type P1 P1 P4 P4
B Wall thickness
Sheet (mm) 0.24 0.24 0.24 0.24
Type P2 P3 P2 P3
C Wall thickness 0.03 0.03 0.03 0.03
(mm )
Total wall thickness 0.3 0.3 0.3 0.3
(mm)
Forming temp.
. e (°C)
pimier e | o 0 0 0
orming prop 200 © © © ©
220 © © © ©
Transparency of carrier tape O O O O

10



220 (c) O Transparency of carrier tape 0 0 0 O 10 WO 03/074607

PCT/ JP03/ 02220 41 Table 9 Conp. Conmp. Conp. Ex.8 Ex.9 Ex.10 Type A Wall
t hi cknesswq osmy460Type P1 P4 P2 B Wall thickness Sheet (mmMpPd/Bo80220. 3
Type C Wall thickness (mm) Total wall thickness 0.3 0.3 (mm Form ng
tenp. (C) Carrier tape 180 OO X formng 200 0 0 O properties 220 (c) QO
Transparency of carrier tape X X X | NQUSTRI AL APPLI CABILITY The sheet of
the present invention is a transparent 5 sheet which is free from
deterioratiggphe bhe appearance

Comp. Comp. Comp.
Ex.8 Ex.9 Ex.10
Type
A Wall thickness
(mm)
Type P1 P4 P2
B wWall thickness 0.3 0.3 0.3
Sheet {mmm)
Type
C Wall thickness
(mm)
Total wall thickness 0.3 0.3
(mm )
) Forming temp. (°C)
Caifle; i;pe 180 O O X
ormin 200 O O O
properties 290 o o o
Transparency of carrier tape X X X

INDUSTRIAL APPLICABILITY

The sheet of the present invention is a transparent
5 sheet which is free from deterioration in the appearance
(transparency) even when subjected to vacuum forming and
which is excellent in physical strength and excellent in
economical efficiency and recycling properties. The
obtained transparent sheet excellent in vacuum forming
10 properties, is suitable particularly for food packaging

containers or electronic component packaging containers.



(transparency) even when subjected to vacuumform ng and which is
excellent in physical strength and excellent in econom cal efficiency.and
recycl i ngwor @pesdor es. The obt ai ned transparent sheet exceldcantros/m22@cuum
formng to properties, is suitable particularly for food packagi ng
containers or electronic conponent packagi ng containers. W 03/074607

PCT/ JP03/ 02220 42 CLAIMS: 1. A sheet pgde of a resin conposition
conprising the follow ng elastoneric styrene polynmer, and conponent (Bl),
conponent (B2) and conponent (B3), immmgss ratio of 5 from98/2 to 80/ 20:
El astomeric styrene polyner: An el astomeric styrene pol yner which

conprises (I, framylet onfPe PeF t$ BYsIRSSomSds B LONL EAHOHSs Phgsenef a
copol ymer conprising from20 to 80 nass% of styrene nmononmer units, from 80

to 20 nmass% £ w{netd)aetomhat i rnenpreie Ut Iinand {hdneSnpenddc mass) of
units of other vinyl nmononers copol ynerizable with such nononers, and (I1)

from60 to Rpasdsedy MSs Hid aombapaisedPhasien of megs afdticopet yrrer
having from20 to 90 parts by nass of graft branches of a copol ynmer
conpri siBg lfH-dnf 98 20 t® B Imss% of styrene nmononer units, from80 to 20
mass% of (neth)acrylate nonomer units and fromO to 10 mass% of units of
ot her vi nyl nonomesstaoqolynetryzabd goolymidr sumh ebmotensyigrafyesneo from
10 to 80 parts by mass of an el astonmer, wherein the vol une average
particle 20 lzenaf whieclhlispearsistephtle fiorf rdfnt 195 a6 [ammagsl  t he
difference in the refractive index between the continuous phase and the
di spersed phae icomptnumie Ritege of a copolymer comprising from 20

to 80 mass% of styrene monomer units, from 80 to 20 mass%
10 of (meth)acrylate monomer units énd from 0 to 10 mass% of
units of other vinyl monomers copolymerizable with such
monomers, and (II) from 60 to 5 parts by mass of a
dispersed phase of a graft copolymer having from 20 to 90
parts by mass of graft branches of a copolymer comprising
15 from 20 to 80 mass% of styrene monomer units, from 80 to
20 mass% of (meth)acrylate monomer units and from 0 to 10
mass% of units of other vinyl monomers copolymerizable
with such monomers, grafted to from 10 to 80 parts by
mass of an elastomer, wherein the volume average particle
20 size of the dispersed phase is from 0.1 to 0.6 um, and
the difference in the refractive index between the
continuous phase and the dispersed phase is not more than
0.05;
Component (Bl): An aminocarboxylic acid having at
25 least 6 carbon atoms, a lactam, or a salt of a diamine
with a carboxylic acid, having at least 6 carbon atoms;

Component (B2): At least one diol compound selected



0. 05; Conponent (Bl): An am nocarboxylic acid having at 25 |east 6 carbon
atons, a lactam or a salt of a diamne wth a carboxylic acid, having at

| east 6 cedhwrw7atons; Conponent (B2): At | east one di ol caqiommsiozed ect ed
WO 03/ 074607 PCT/JP03/02220 43 fromthe followi ng chemcal fornulae (1) to
(3): WM(R)mOaO.(R)yYn HXL (1) H(RI)mO\ Y O(R2)nH XL XL (2) [/
H(RL)mO/ O (RONH (3) 5 wherein Rl igg an ethylene oxide group, R2 is an
et hyl ene oxide group or a propylene oxide group, Y is a covalent bond, a
Cl_6 al kyle r I dene grpdPia@ C7y 44 ¢yekoal kyl i dene
group, a CYE]??Iga‘?{/iPaFEy?&weng "é?‘%l'&p, 0, SO 502,@700 S, CF2, C (CF3) 2 or
NH, Lin XL is an integer 10 of from1 to 4, and each of mand nis an

integer of at |east 16; onent (B3): A polyether ester am de having a
C4_20 dicagpo ? ¢ co (Fzﬁd—HZ A multilayer sheet which
conprises a substfate | aygr/ 15 nadé of a t hermopl astic resin (C) and a

surface |layer nmade of the resin conposition as defined in Claiml, forned
on at |east one side of tkg substrate layer. 3. The tilayer sheet
according to Claim?2, wherein the substrate |ayer is de of the follow ng

el astoneric
H—(RQ;——O—@—Y—@—O—(RQ)H—H
XL XL
H—(R1),,T—-OO—(R2)n——H

5 wherein R; is an ethylene oxide group, R; is an ethylene

(2)

(3)

oxide group or a propylene oxide group, Y is a covalent

bond, a Ci.s alkylene group, a Ci-s alkylidene group, a C7_

17 cycloalkylidene group, a Cr-17 arylalkylidene group, O,

SO, S0,, CO, S, CF;, C(CF3); or NH, L in X is an integer
10 of from 1 to 4, and each of m and n is an integer of at

least 16;

Component (B3): A polyether ester amide having a Ca-20

dicarboxylic acid copolymerized.

2. A multilayer sheet which comprises a substrate layer
15 made of a thermoplastic resin (C) and a surface layer

made of the resin composition as defined in Claim 1,

formed on at least one side of the substrate layer.

3. The multilayer sheet according to Claim 2, wherein

the substrate layer is made of the following elastomeric



WO 03/ 074607 PCT/JP03/ 02220 44 styrene polyner: Elastonmeric styrene
polymer: An el astoneric styrene polyner which conprises (I) from40 to 95
parts by was®s/07ef07a conti nuous phase of a copol ynmer conpriimmpos/onee 20 5 to
80 nmass% of styrene nmononer units, from380 to 20 mass% of (nmeth)acrylate
nmononer units and fromO to 10 mass% of wunits of other vinyl nononers
copol yneri zable with such nononers, a (I'1) from60 to 5 parts by mass of
a dispersed phase of a graft copol yner having from20 to 90 10 parts by
mass of gragﬁypéﬁgp$g§yﬁgra copol ymer conprising from20 to 80 nass% of
styrene nononer units, from80 to 20 mass% of (neth)acrylate nonomer units

and fromO0 to 1Q1,8885%9F YR tenel potheervi Ayl cTeRewREs icopel @Rk zabl e
wi th such nmononers, grafted to from10 to 80 parts by 15 nass-of an

el astomer, mbepgbn fhecMokymBravesage) parbinche t6i b phrthebdi mpessed phase
is from0.1to 0.6 pm, and the difference in the refractive index between

the continypus pbasenaddstPeagbsSpEr sedopbagheirsconprimiagt iabm 0005. 20 4.
The nultilayer sheet according to Claim2, wherein the substrate layer is

made of st her§obbomeBgs conpongntne (MpnonEonpanent EPpm AQ eba8Domerisé
styrene pol yner which conprises from99 to 85 parts by nass of a
conti nuous o25(pbakpaconppatsi ngnbmem Bbite FbAdmasshHo 6f tet Pemaesatinoffer
units and from65 to 25 mass% of (nmeth)arylate nononer wunits, and from1
to 15 partsubytsass ofhardirspel sednvd=08/ 07B60ymPCTL£aPd8/ 922R0such
monomers, and (II) from 60 to 5 parts by mass of a
dispersed phase of a graft copolymer having from 20 to 90
10 parts by mass of graft branches of a copolymer comprising
from 20 to 80 mass% of styrene monomer units, from 80 to
20 mass% of (meth)acrylate monomer units and from 0 to 10
mass% of units of other vinyl monomers copolymerizable
with such monomers, grafted té from 10 to 80 parts by
15 mass of an elastomer, wherein the volume average particle
gsize of the dispersed phase is from 0.1 to 0.6 um, and
the difference in the refractive index between the
continuous phase and the dispersed phase is not more than
0.05.
20 4. The multilayer sheet according to Claim 2, wherein
the substrate layer is made of the following component
(D) :
Compornient (D): An elastomeric styrene polymer which
comprises from 99 to 85 parts by mass of a continuous
25 phase comprising from 35 to 75 mass% of styrene monomer

units and from 65 to 25 mass% of (meth)arylate moncmer

units, and from 1 to 15 parts by mass of a dispersed



45 phase of an elastoner. 5. A nultilayer sheet which conprises a
substrate layer of an elastoneric styrene polyner conprising froml to 20
parts by wass/gicoa di spersed phase of an el astoner 5 conprecairpgs3/baem 30 to
50 mass% of styrene nmononmer units and from 70 to 50 nmass% of but adi ene
nononer units, and from99 to 80 parts by mass of a continuous phase of a
pol yner conprising from35 to 75 mass%gf styrene nonomer units and from
65 to 25 nmass% of (nmeth)acrylate nonomer 10 units, and a surface |ayer of a

styrene pol Yo GONRAI S188cdmeM 35 to 75 mass% of styrene nononmer units
and from65 to 25 mass% of (neth)arylate nononer units, formed on each

side of thessubgtpateilayer. sheethghsbaetoapedsdisng tabEltaiame5 laneer ei n t he
styrene 15 polyner conprises at nost 3 parts by nass of a dispersed phase
of an el ast@pesn cCOMREL6HBYLE r oy Bent opblyimassdmabristypefieonoioer 20ni t s
and from 70 to 50 mass% of but adi ene nononer units, and from97 to | ess
than 100 pastssbyymaassobfaacahspaused phase of anpellgsepm20 conpri sing
styrene nmononer units and (neth)arylate nononer units. 7. The sheet
accor di ng tecapyishegofr&haddst@ 50 Basswhefeshyirheet mbabmehi gka&ss is from
50 to 2,000 pm and the thickness of the surface layer is from3 to 20% of
25 the totandhfckne?8. t8. STheashdetfabubrdiaget poaayesnundtsy anfs 5 to 7,
wherein the refractive index of the surface |ayer at 25C WO 03/.074607
PCT/ JP0O3/ 02226m 948 to 80 parts by mass of a continuous phase of a
polymer comprising from 35 to 75 mass% of styrene monomer
units and from 65 to 25 mass% of (meth)acrylate monomer
10 units, and a surface layer of a styrene polymer
comprising from 35 to 75 mass% of styrene monomer units
and from 65 to 25 mass% of (meth)arylate monomer units,
formed on each side of the substrate layer.
6. The sheet according to Claim 5, wherein the styrene
15 polymer comprises at most 3 parts by mass of a dispersed
phase of an elastomer comprising from 30 to 50 mass% of
styrene monomer units and from 70 to 50 mass% of
butadiene monomer units, and from 97 to less than 100
parts by mass of a continuous phase of a polymer
20 comprising styrene monomer units and (meth)arylate
monomer units.
7. The sheet according to any one of Claims 2 to 6,
wherein the total thickness is from 50 to 2,000 pm, and
the thickness of the surface layer is from 3 to 20% of
25 the total thickness.

8. The sheet according to any one of Claims 5 to 7,

wherein the refractive index of the surface layer at 25°C



is wthin a range of 0.01 of the refractive index of the substrate |ayer.
9. A fornmed product which conprises the sheet as defined in any one of
Clainms 1 wo B/07%010. An el ectroni c conponent packagi ng cOrrcai/Ires/022é ch
conprises the sheet as defined in any one of Clains 1 to 8. 11. A food
product packagi ng contai ner which conprises the sheet as defined in any
one of Clains 1 to 8. 10 12. An enbossefscarrier tape which conprises the
sheet as defined in any one of Clains 1 to 8. 13. A soft tray which

conprises the ghegtnas dehiyBedsi A0 any omecrd QB aiadedvé oiddedtdof An
el ectroni c conponent package which conprises the 15 sheet as defined in
any one of €hai Bebitkat8. layer.
9. A formed product which comprises the sheet as
defined in any one of élaims 1 to 8.
5 10. An electronic component packaging container which
comprises the sheet as defined in ény one of Claims 1 to
8.
11. A food product packaging container which comprises
the sheet as defined in any one of Claims 1 to 8.
10 12. An embossed carrier tape which comprises the sheet
as defined in any one of Claims 1 to 8.
13. A soft tray which comprises the sheet as defined in
any one of Claims 1 to 8.

14. An electronic component package which comprises the

15 sheet as defined in any one of Claims 1 to 8.



