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50 However a composition prepared by the method desclosed in U.S. Patent No. 3,792,124 does not have an
satisfactorily improved adhesion to other materials, and the composition is defective in that peeling is
readily caused in the bonded surface under high humidity conditions or when immersed in water.
As is apparent from the foregoing description, although block copolymers comprising a monovinyl
substituted aromatic hydrocarbon and a conjugated diene compound have various excellent properties,
these materials do not sufficiently satisfy the requirements demanded in the fields where they are actually
used.
GB-A-2 053 238 discloses a composition comprising a modified block copolymer of at least two blocks of
an aromatic monovinyl compound and at least one block of a conjugated diene compound, which is
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45 substituted aromatic hydrocarbon content of 5 to 95% by weight and having a number average molecular
weight of 20,000 to 500,000 prior to the hydrogenation, said linear base block copolymer having at least one
molecular unit grafted thereonto, said molecular unit containing at least one member selected from a
dicarboxylic acid group and groups derived therefrom and being grafted onto said base block copolymer in
an amount of 0.05 to 30 parts by weight per 100 parts by weight of said base block copolymer.

50 Furthermore, there is provided a process for producing this modified block copolymer.

The olefin compound polymer block is preferably a polymer block in which at least one olefin
compound selected from mono-olefins such as ethylene, propylene, 1-butene and isobutylene, conjugated
diolefins such as butadiene, isoprene and 1,3-pentadiene and non-conjugated diolefins such as 1,4-
hexadiene, norbornene and norbornene derivatives is homopolymetized or copolymerized, and the ethylenic

56 unsaturation degree of this block does not exceed 20%. The term “ethylenic unsaturation degree" as used
herein is intended to mean the percent of the number of the monomer units having an unsaturated bond
relative to the number of all the monomer units constituting the olefin compound polymer block. Accordinly,
the term "ethylenic unsaturation degree not exceeding 20%" as used herein is intended to mean that the
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55 the molecule chain, molecular weight of the block and linking manner of the conjugated diene portion.
As the method for preparing the precursory block copolymer, there may be mentioned methods
disclosed in British Patent No. 895,980, British Patent No. 1,130,770, U.S. Patent No. 3,281,383, Japanese
Patent Application Publication No. 2423/1973 and U.S. Patent No. 3,639,517. According to each of these
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The amount of the molecular unit containing a carboxylic acid group or a group derived therefrom,
50 which is contained in the modified block copolymer, that is, the amount of the unsaturated dicarboxylic acid
or its derivative grafted onto the base block copolymer, is 0.05 to 30 parts by weight, preferably 0.1 to 20
parts by weight, more preferably 0.3 to 10 parts by weight, per 100 parts by weight of the base block
copolymer, as the mean value in the entire modified block copolymer used in the present invention. When
this amount of the molecular unit containing a carboxylic acid group or a group derived therefrom is smaller
55 than 0.05 part by weight, no significant modification effect can be obtained over the unmodified block
copolymer, and even if this amount exceeds 30 parts by weight, no substantial increase of the modification
‘effect can be attained.
The content of the molecular unit containing a dicarboxylic acid group or a group derived therefrom in
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45 hereinbefore, the modified block copolymer of the present invention can be used to produce a resinous
composition, a rubbery composition or a leather-like composition according to the ratio of the thermoplastic
polymer contained in the composition.

The modified block copolymer of the present invention may be blended with a polar thermoplastic
polymer containing at least one polar functional group, with polyoxy methylene, polycarbonates, modified

50 polycarbonates, polysulfone, modified polysulfons, nitrils polymers, polyphenylene ethers, modified poly-
phenylene ethers, polyarylene sulfides and modified polyarylene sulfides in order to improve the properties
of the abtained copolymer composition.

Reinforcers, fillers, antioxidants, uliraviolet absorbers, coloring agents, pigments, lubricants, flame
retardents, foaming agents and other additives may be added to this modified block copolymer composi-

55 tion. Specific examples of the additives which can be added to the composition are described in "Handbood
of Additive Chemicals to Rubbers and Plastics" published by Rubber Digest Co., Ltd., Japan in 1974.

The modified block copolymer of the present invention may be added to the above defined polymers
by mixing the components by means of a mixing device appropriately selected according to the mixing
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~according to any of the foregoing polynerization nethods can be used. Not
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ci s-4-cycl ohexene- 1, 2-di carboxylic acid esters,

ci s-4-cycl ohexene- 1, 2-di carboxylic acid anides, ci s-4-

cycl ohexene- 1, 2-di carboxylic acid i mdes,

endo- ¢j s- bi cycl o(2, 2, 1) - 5- hept ene- 2, 3-di carboxyl i ¢ acid, endo-ci s-

bi cyclo(2, 2,1)-5-hept ene- 2, 3-di car boxyl i ¢ anhydri de,

endo-ci s-bicyclo(2, 2,1)-5-heptene-2, 3-di carboxylic acid esters,

endo-ci s-bicyclo(2, 2,1)-5-heptene-2, 3-di carboxylic acid am de,

endo-ci s-bicycl o(2, 2, 1) -5-heptene-2, 3- - di carboxylic acid imde.
Thesesnodi fiers may be used al one or in conbination thereof. Anong these 40
nodi fiers mal eic anhydride is particularly preferred. The nodified bl ock
copolynmer is obtained by grafting the above-nentioned nodifier onto the
base bl ock polynmer in a solution state or nolten state in the presence of
absence of a radical initiator. The nethod for preparing the nodified bl ock
copol $4rer is not particularly critical in the present invention. However, a
met hod providing a nodified bl ock copol yner containing an undesirable
conponent such as gel 45 or a nodified block copol ynmer having an extrenely
high nmelt viscosity and degrading the processability of the conposition is
'nﬁt E&gferred. For exanple, there is preferably adopted a nmethod in which

t he base



bl ock copolymer is reacted with the above-nentioned nodifer in the presence
~of aradical initiator in, for exanple, an extruder. The anount of the

nol ecul ar unit containing a cargwyypks ggpgid group or a group derived
therefrom 50 which is contained in the nodified block copolyner, that is,
t he amount of the unsaturated dicarboxylic acid or its derivative grafted
onto the base block copolymer,Tasie.105 to 30 parts by weight, preferably
0. to 20 parts by weight, nore preferably 0.3 to 10 parts by wei ght, per
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or

degr,ge of ionization can be a f**to the ampunt of the

crossl i nki ng cenpahadvenal @ysﬁdenandxst hRadegEL R hici @Mkala@n can be

determ ned by, for exanple, an infrared spectrophotorreter The crosslinking
agent is adde‘EF‘J’}?"s‘Gcﬁe%ﬁﬂmuhPDQmusa carboxylic acid group and/or a '
group derived therefrom which is contained in the nodified bl ock

copabyner, is partially or conpletely ionized. The 15 1tonization reaction -
I S adveedarstioh st Hyatogeratey BptaCdpbly@ers:vel y, but in sone case, in order to
obtain the desirable degree of ionization, it is necessary to add the
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(3) Preparation of Modified Hydrogenated Block Copolymers:
45
To 100 parts by weight of the so-obtained hydrogenated block copolymer was added 1 to 5 parts by
weight of maleic anhydride so that a desired amount of maleic anhydride was added to the hydrogenated
block copolymer, and 0.1 part by weight of Perhexa 25B [the trade name of 25-dimethyl-2,5-di(t-
butylperoxy)hexane manufactured and sold by Nippon Yushi K.K., Japan] was added to the mixture, and the
50 mixture was homogeneously blended and supplied to a single screw extruder having a diameter of 20 mm
[length/diameter ratio (hersinafter often referred to as "L/D") = 24]. The malsinization reaction was carried
out at a cylinder temperature of 250° C to prepare a modified copolymer. Unreacted malsic anhydride was
removed from the modified hydrogenated block copolymer by heating under reduced pressure, and BHT
was added as a stabilizer in an amount of 0.5 part by weight per 100 parts by weight of the modified
55 copolymer. Thus, modified hydrogenated block copolymers shown in Table 2 were prepared. The analysis
values of the obtained modified hydrogenated block copolymer are shown in Table 2. The modified
hydrogenated block copolymers obtained by hydrogenating and modifying the unmodified block
copolymers A-1, A-2, A-4, A-5 and A-6 shown in Table 1 are designated as modified hydrogenated block
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~formation of the ionically crosslinked nodified bl ock copol ymer.
| east one nenber selected fromlithium conpounds,
ER@UB2ie9MBIONMpounds,
zi nc conpounds and al um num conpounds is preferably used.
t hat these conpounds are hydroxi des,

speci fi cal
conmpounds,

y at
pot assi um conpounds,

25

Mor e

sodi um
cal ci um conpounds,
It is preferred

al cohol ates or carboxylic acid salts.
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pi gnent s,

retardents, foam ng

agents and other additives may be added to this nodified bl ock copol yner
CONPOSi -(4y3Redalalidh of m&ﬁédfunﬁ){)‘f‘ﬁm 18@FocREodol}eddi ti ves whi ch can be added to
e

t he conposi

and Pl ast i msdifieR Ukbhydedteshtday bibtDEBEIykdrg @51, 8. and Li-8l- were] BB HRed
modi f ise ceniyldB@ontapOlyRifiedflock BEhoRMES A, Al3NRME AbiabddrdiRg Yo 16 f
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in "Handbood of Additive Chemicals to Rubbers

Rty mbRR:
réc@ddrite above

defi ned pofym@rparibly Waight Bigthd trénodiBEEINGR Rbblygr WRaEGdCS to 8 paitsXby VabighEMintlic
appr opr i aabyilige ®aha atdeskea@naumdofmpldicanhyuidérivas gigite® onto the unmodified block copolymer,
and 0.3 part by weight of BHT and 0.2 part by weight of phenothiazine were added to the mixture. The
mixture was homogeneously blended using a mixer.

50

The mixture was supplied to a single extruder having a diameter of 20 mm (L/D

24) and the

maleinization reaction was carried out at a cylinder temperature of 250° C to prepare a modified copolymer.
Unreacted maleic anhydride was removed from the obtained modified copolymer by drying under reduced
pressure. Then, 0.5 part by weight of BHT was added to 100 paris by weight of the madified copolymer.
Thus, modified unhydrogenated block copolymers shown in Table 3 were prepared. The analysis values of

56

the obtained modified unhydrogenated polymers are shown in Table 3.



-EP 0 262 691 Bl ratio of the conponents fromvarious m Xing devices such. as..-
a single screw extruder, a multiple screw extruder, a mxing roll, a
~Banbury mi xer and a kneader . | tEP 8 2p2 69FLB1 €d t hat the mixi ng be carried out
in the nolten state. Mreover, the blending can be performed according to a
met hod in which the respective conponents are dissolved in an organic

sol vent such as toluene, benzene arasied rahydrofuran and the 5 solvent is
renmoved fromthe resulting mixture by heati ng. PREFERRED EMBODI MENTS OF THE
| N\VENH ON The present invention will now be described in nore detail with-
reference to the follow ng Efanples. 10} adcuzdecfxanples, the nunber

aver age nnleculq{ wei ghts of polyners rr@mﬂaznrmmmﬂ_aﬂﬁordlng to the
osnotic pressu ,Qﬁﬂinﬁf and {hée | Brad ei ghts were

det er mi ned accrgtRFIFIR | pmogkibed. Furtlhernore, the nelt
index val ues r (f%ﬁ?ﬁr1f MQ§&§ﬁﬂ - eﬁ¥94¥mﬁﬂPQ&wncn1ned according to
t he pet hod of L : idd Bl ock

- Copol ymers: Un
. subj ecting but
- n-hexane or cy
pol yneri zati on
agernit. For exa
perform ng pol
n- hexane sol ution containing 13 parts by wei ght of butadi ene (butadlene
concentration, 20% by weight) were added 0.1 part by wei ght of n-butyl
-ILthiug%gnd 5 arts b ht of tetrahydrofuran, and pol yneriza- tion was

di f{ed bl ock |copq

S | Y.
di ene "and styfene dfg
| oh e as aj}sol

‘ﬁﬁ;&t by usi ng nét) lit
catal yst and fetra dr ran as a v nyI corftent adj usti ng
| e,pan unnodiffied, 20 bl ¢gck copol A-1

oni c blodk %opoly dri zation in

carrfe [?f’arﬁtl" 8‘0'8’!1‘?" Ef°i§"’fq<8‘il Mgdifieg Block Ggnolymers yhst anti al  conpl etl on of the
'polynerlqg&mﬁn i diene . ex%ne sol on c ntalnln arts b o

}[’\ﬁ'egr'te géﬁﬁt’vﬁ rlf{} g&t%%fgs: \Eé%;fe fﬁr? ?@&%%ﬁl{ was Jca:'rltérl:o %a %ve c{ § ?hbe? Yab out
60 Gsf @lro:;ﬁ uh@\rla”:am st rﬁ tl?ge nlnzf i %ggt ?QH ms? 'aczl afTd nd%f

~-styrene, an n-hexane solu |on contalnlng 47 parts by melght of but adi ene (
- but adi ene concentration, 20% by wei ght) was added to the resulting reaction
-m xture and polynerization was carried out at about [err] for 1 hour. After
substantial conpletion of the polynerization of butadi ene, an n-hexane

- 'sol weion containing 20 parts by weight of styrene (styrene 30 _
..concentration, 20% by wei ght) was added to the resulting reaction nlxture
~and polynerizatlon was carried out at about [err] for 1 hour to obtain the
~unnodi fied bl ock copolymer A-1. Wien unnodified bl ock copolynmers A-4 and
-A-5 were prepared, silicon tetrachloride was used as a coupling agent.

- 2,6 -tert-butyl -4-nmet hyl phenol (hereinafter often referred to as "BHT")
was added as a stabilizer to 35 each of the unnodified bl ock copol yners
shown in Table 1. 40 45 50 55 7

40

45

.60

55
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EP 0 262 691 Bl Table 1 Unnodified Polymer Styrene Con-  Vinyl

Content*[err] Nunmber Aver- 5 Bl ock Struc- tent (% by .
(% in Buta- age Ml ecuEP@gs2 g1 ture*[err] wei ght)
. di ene Bl ock | ar Weight A-1

64, 000 B-S-3-S 40 42 A-2

55,000 A-3 S-B-S 30 38

75,000 A-4 Sirer err] 30 ' 48

164, 000 A-5 Si[e [ert] s 70 53
105,000 A-6 S-B} 80| Ga 36
120, 060 20 Notef « *1 ands$ for a bf.ltadl'gene. apollymer block, B

ran ordcopdl%dbg ‘.#)‘E,é‘b‘g, nd & stands for a. .
Thel|vi nyl doatlkedts f&Smeasurdll using a

irat gis. 30 (|2) “PRépBFAaEi on of #Hydrogenat ed
—@e—-Bll-ock—cogolrer—shouwn_ifn Tadhl e 1 was put
d s¢lvent qr a cycl_ohexa&e sd vent, and

stands for a butadj ede-s
styrene pol ymer blpck. 2
nucl ear magneti c rgsonan
Bl ock ,,Copol yners: fHre—t
i n an n-hexane/ cyc] ohexa
hydr ogenati on was garrie r
Kg/[err] for 5 houfs usi @
cat al ysts, whereby| tQere 8htqi ned, a sql g&xi
- copol yarer i n whi ch| a¥out Boubl® borjdg p& 3 beg but adi engg bl ock were
hydrogenat ed but benzene}rings |of the styrleRel Iuog- wer ¢ scagcely
hydr ogenat ed. The petal s|of [the catal yst regl‘ud-gel were ré=rmve% by washi ng

W th an aqueous so] utionjof hydrochloric gc cid and° et hafol 0 The
hydrogjenat ed bl ock{coporymer praimed— by {thus—hydrogemat i ng::the unnodi fi ed
bl ock*copol ymers Af 1 thrpughf A{6 shown in|Tahle 1 are dgsi gn@t ed as

hydr ogenat ed bl ockj copol ynerf o8- 1 tthr ough Bs ~sicespecti yel y.o(3) o
Preparation of Mdj|fied —|er ogenegt gd Bl ocK L Vmers: 45 Tow 100 parts by .
wei ght of the so-optaineg bydedgengt esl bl dcE o Srn.o@ymar was aglded 1 to 5
parts,by weight of| malei¢ anhgdridg so that‘_’é_é ;._\@Ered ajount@ of nal ei ¢
anhydri de was taddefl to the hydrjogenated bl ofika G &pa! yrrer, and®0. 1 part by

wei ght of Perexa R5B [the trade ndane of 4, 5-di nmethyl -2 |5-digt-

but yl per oxy) i }xane manuf dct uf ed and sol d by Ni ppon Yushi| K. Ka, Japan] was
added to the ™ xtufe, antl the 90 mjixture s honmogengougl y b, ended and

suppl beed to a sing|e screw efq-\,r uder] having 2 di amht®s off 20 gm

it 50 C undd resfyre of 7 35
| t mapht herja, yl &F um num as

i ety hydjogergit ed bl ock
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In the following examples which show the uss of the modified block copolymers of the present invention as
55 a blending component in the production of a polymer composition are described in more detail.

In these examples the modified block copolymers according to the invention are mducated as component (b)
and the other polymers as component (a).

11



[ ength/diameter ratio (hereinafter often referred to as "L/D') = 24]. The
mal ei ni zation reaction was carried out at a cylinder tenperature of [err]
to prepare a nodified copol ynergp bizezegt Bt nul ei ¢ anhydri de was renoved
fromthe nodified hydrogenated bl ock copol yner by heating under reduced

"~ pressure, and BHT was added as a stabilizer in an anount of 0.5 part by

- wei ght Bxstoles03ngha pedsCampaigiivediempids tand 2nodi fi ed 55 copol yner. Thus, nodified
hydrogenat ed bl ock copol ymers shown in Table 2 were prepared. The analysis
val ues. of? t"f?é‘°‘d§bf°&lpﬁ%*{?"rf'(fdlqbta@ad I'Wd?"ﬁ BhPRir B weiht 9 pyPy felpuraher avsRsan i n

Tabl e 7° 'Q%T%HE Vrgtgﬁ} [iPeer) F?\gd%eg? BRAs dfcenoRse E'E%d‘l"ﬁh?@rpéﬂ% AP P! p modified

hydr%gg d e "M & B g ?fc?csﬁreﬁ‘é‘% [RPHdprSravingpa diggneter o4
A-5 an _n th% vaasao &i g ted escn \(/jerg ] ebl OCk
'8I'h g} cgéﬁ’; EE\ ﬁ% &(Li 'Est d d|f|e dro n Sekcf% Iyn{e?épﬂgl(:??]vel Y-

e no pg " E‘% gfg dt he
unnog fab&é’ ki mam YRR b Eibeeaird g?{, i fld |

copol Yy KRdrogeRatdd ¥idek & ,yg,gpd;mg,sc@ rra el c anhydri de gra onto

hydr ogenaAremerb.Ldaq,kram PB4iABIR orkiRsiflonL was?bHRinedalh GHat sa?fﬂdmgmgr%sbues%tg fabovar e
desi gnakdapk thdt tHedinbdifRd bloyiéop ana taerivda| usskindtdan 0f HeRbdifidd-hpdradedatsd copolghmer

r espectG-veloy2 or isinmodfiati®lock copolymer A-1. Amount
of 15 *3 T¢al gews Anileyptepackd of Tiel soeabezined/babinbusecbmpositions by injection molding, and the

G af t edhwiralgroperti¢sad tietdst piedely erere -measured. The obtained Paity are shown intiatlledgenat ed

Corrponé\gtwilgéshaqag@ understood from theygelilis esshown in Table 5, Bheo cdnp@sitinod phtaingbnittetie 15
. Bl ock modified block copolyrp@rgrqf) the present inventigpp pre excalipnt [jiy compatibility and ha\(eo/a)ynghly

Copol yrfﬁqroved impact resustag@rpdgr tigcomparative com@pn@wﬁ) wei ght) C1
A-T 20 1.4 0.04 20 G2
A2 1.8 ' 0.04 C3
1.2 0.04 A-3 C4 0.7 :
0.05 25 G5 A-4 2.3 0.05 C-6
A-5 1.2 0.02 30 C7 _
A6 0.5 0.01 Note: *3 The anount of nmaleic

anhydride grafted onto the 35 hydrogenated bl ock copol yner was measured by
the neutralization titration nmethod using sodi um net hyl ate.

30

35

40

45

50
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40 (4) Preparation of Mdified Unhydrogenated Bl ock Code yrrer S:
unhydr ogenat ed bl ock copolyners D1, D 2,

Modi

fied

and D-3 were prepared by grafting |

mal ei ¢ 45 anhydri de onto the unmggid sedgoplgack copol ymers A-2, A-3 and A-5

-according to the follow ng procedures.

To 100 parts by weight of the

~unnodi fied bl ock copolynmer was added 2 to 5 parts by weight of nmaleic
anhydri de so that a desired am)unt of nmaleic anhydride was grafted onto the
by weight of BHT and 0.2 part by

unnodi fied bl ock copol yner,

and

40

45

50

ASTM D-256.
*6

The tensile strength and

according to ASTM D-638.

*7

K-6714.

Example 3 and Comparative Example 3

molecular weight :

14

elongation were measured

The transparency was measured according to JIS

wei ght of phenot hi azi ne were added to the mxture. The mxture was
honogene rd to a
singl & gxtruder having a di anet Ef:x&f, PO BRdnd-R 7 ktg.@g é@i@é i zation
reaction was carried out at a cylinger tenpqratur@xg p2e0 [etamprepdre a
modi fi ed copol yner. Unreacted npl ei c anhydride wgds renoved|fromthe
obt ai ned nodi fi ed copol yner by drying under reduded pressufe. Then, |0.5
part by el grMod¥fiRidr hydgoaddedf to 100 parts by vei ght of {he nodi filed
copol ynelr .STmenatasiilios# unhydf ogdPat ed bl otk cdpol yners $hown in Table 3
were prep g o&‘ﬁ??e\m}fﬁalcyél s val bes of 55 the obtgdi ned nodilied :
unhydr ogenat e.doé) head are shojmm in Tabjle 3. 9 EP 0.262 691 Bl Table 3
Anmount ﬁ] |,< e Modjfied 20 Pol yrer Gafted onto
Unhydigg rr° ol fore Unnodi fifed ated Bl ock
 Modi fi - % (Ym al \/m:r 10 Copol ymer cation
(% by wej gat Uande.fled block A-2 1.8 D4
A3 S |copolymer 2-10.7 DB~ - A% -
1.2 20 (p)HHreparation—of—+ontepHy—CressHrked—pded—Bireck—Cepot|yner:
| oni céd 1y grodanedikeiedridiocked bl ock coppl yners H-1 through Ey¢ vere
obt ai ned| a8ciFWIYMYF £ 13eci pe shown in [Table 4. When the ijonic
crosslinklﬁg carried out infa | vent , {{1es | vent was ved Hy
" heating kfter’ & ct ossl i nki ng "eagﬁi on Byé he Ol S red specgﬁ it was™ -
~confi Esrred th izé@el@ﬁ& anhydri fle 25 groups in tde sanples|E-1 thI‘OLgh E-4
vere ionf z8d, s8Pempti O(ﬁﬁc'é%-x, 21.0 18.5 6.0 5.4
i no;cheﬂ)
Q
% Tensile strength '
a0 % | (yield point) 610 5590 430 430
. (Xc/cm2) *6
0]
Y | Elongation (%)*$ 115 110 60 56
u
> . o
m | & | ipaae ey 13.2 | 14 56.0 58.5
Note: *5 The Izod impact strength was measured according to

A rubbery composition was obtained by kneading 30 parts by weight of nylon 6 (number average

18,000) as a polar thermoplastic polymer with 70 parts by weight of the modified
hydrogenated block copolymer C-1 shown in Table 2 for 10 minutes by means of a Brabender Plastograph.

Test pieces were prepared of the obtained composition by compression molding, and the physical
properties were determined.

For comparison, a comparative rubbery composition was obtained in the same manner as described

13



55 10 EP 0 262 691 B1 [ERR] In the follow ng exanpl es which show t he use
of the nodified block copolyners of the present invention as 55 a bl ending
conponent in the production of g poyeRrBLonposition are described in nore-
detail. In these exanples the nodified bl ock copol yners according to the
invention are indicated as conponent (b) and the other polyners as

- conponewwve Exappt that thERnBodiie bieekicoBdlyriex Aripsheen i Tablel 1 dasinwd Colwpdiofaite uaifie anpl es
1 and BRydfogeratddriask corpivpes Ctli el iastiegbs wére @bpiyyd o thé ngn@Sitignaand gheophysiedl ght  of
nyl on_geropgtiasivere dateeviegde nol ecul ar melght 18, 000) as the pol ar

t her nopl d8¢ PRIIRRY oSy arphonn PTaplaft s b ght of the nodified 5
hydrfbgena‘\se"&l" l?P 68‘19"3(:6 si?ﬁ?er‘m'@ t!’ﬁe é??B'WnShP‘ﬁ" T‘aﬁb@ 6 thR, compRepitionofomgrising: gy t v
~ext rud&pd 'PW‘h '""‘E‘F‘B a“dz jon %%PHE'Y "F‘%’g‘(eﬁdﬂus
~compos{eTg e 19?3? %aert'v%c s"@arﬁs, PYLE B 5B MYEEE ¢ hat
‘the m ?'agf’ 716 Hoh il slenalt e poc 00 it st dfe?feﬁeate
nydr pgE R oy porgi. Figprvi, e Ao i BMecio0 Y § 100N o
onﬁos?@1on mé¥1o 'ﬁlned in the same manner as described 10 above except

that the unnodified bl ock copolymer A-1 shown in Table 1 was used instead
of the nodified hydrogenated bl ock copolynmer C1 or C 2. Another
conparative resinous conposition was obtained in the sane nanner as
descsi bed above except that the unnodified bl ock copol ymer A-3 was used

“instead of the nodified hydrogenated copolynmer C-1 or C-2 or the unnodified '

“bl ock copolynmer A-1. 15 Test pieces were prepared of the so-obtained
resi nous conpositions by injection nolding, and the physical properties of
~the test pieces were neasured. The obtained results are shown in Table 5.

As Wl | be readily understood fromthe results shown in Table 5, the
conpositions obtained with the nodified bl ock copol yners of the present
invention are excellent in conpatibility and have a highly inproved |npact
resi stance over the conparative conpositions. 20 25 30 35 40 45

26

30

35

40

45

50

55
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50 55 12
- Com

s3]
<

EP 0 262 691 Bl Table 5 5

Com Exanpl e

Exanpl e parative parative 1

15

2

Exanpl e Exanpl e Modified hydrgp opes 631 Bgenat ed bl ock 20
- - [err] copolynmer C1 I\/bdlfled hydro- [err]
.genat ed block 20 - 15
[err] copolynmer C 3 [err] Unm)dlfled bl ock .- - :
_ - [err] copol ynerfakle ferr] 20 [err]  Unnodified bl ock
[err] copolyner A-3 - - -
20 [err] Nytoms : 80— 80T Comparative
80 25° err] Izod irrpact Lerr] strength Ef‘RBPE?d:'CmExampfel:O
18.5 g. 4 lerr] notched)[*[l.err] [efr|] Tensil ¢ strength
[err] (y|®l d|p& Qéed hydrogenate%fr}ock 599¢ 450 430
30 (Kb r?ﬁ PO fidtion (% *6 115 110
60 w0 Unmodéélléasl%eﬂrsaéaiﬁér a-ienr] (Haze) (%o*7 13.2
14.5 " ehe 8.5 Not e: *5 The Izod irrpact st rength
was neasuf@@ ac ﬁi RY to 40 ASTM, - 256. g@e tenkile
strength #ha €l o gation were neasured according’to ASTM D-638. 45] *7 The
t ranspar eficy [wa sasured accordimg to JI'S /6717
15 Hardness *8 94 93
Tensile strength *8
250C (breaking point) (Kg/cm2) 195 78
300% Modulus *8 (Kg/cm?) 175 70
20
o Elongation *8 400 330
&
o
ST Tensile strength *8
25 E‘ 0°C (breaking point) (Xg/cm2) 100 30
,-r-é
3] o Tenxile st*engtﬁ *8
‘§1 70°C {breaking point) (Kg/Cﬂ ) 70 12
30 &
0il resistance *9 (volume in-
crease ratio) (%)} (oil JIS No. 23 43
3, 23°C, 22 hours)
a5 Transparency (Haze) (%) 15 .65
Weatherability (s)*10 (strength
retention after 100 hours' 96 34
exposure in weatherometer)
40
Note:
*8 The hardness, tensile strength, 300% mcdulus and
elongation were measured according to JIS X-~-6301.
45
*9 The oil resistance (volume increase ratio) was measured
according to JIS K-6310.
50 *10 The weatherability was evaluated based on the elongation
retention, that 1is, the ratio o©f the elongation



50 Exanple 3 and Conparative Exanple 3 A rubbery conposition was obtained
by kneadi ng 30 parts by weight of nylon 6 (nunber average nol ecul ar wei ght:
18, 000) as a polar thernoplastigppogygsfgyith 70 parts by weight of the
nodi fied 55 hydrogenated bl ock copolyner C1 shown in Table 2 for 10

m nutes by neans of a Brabender Plastograph. Test pieces were prepared of

* the obtained conposition by conpression nolding, ,and the physi cal :
properti eofivartee dedstt pinark dHiterr ANPRrhewrs ' aenepdsmafet inethebbery

conposi tion was obtained in the sane manner as described 13 EP 0 262 691
Bl above eseafhendmatehe(XriiRlidvailabbekixopohyhes ®e 1, sWo8mAin Table 1
was Used instead of the nodified hydrogenated bl ock copolymer C-1, and test
pi eces werdPrepafd Ftion evhpbste i the aptrrgRt o) sPEathpr bpeEties were
det er mi ned.. Thecﬁ%al ned results are shown in Table 6. 5 As will be
readi |y urfeist QF%rﬁli“hee’F%%}H%r SHFANWR B q%%%l%te@h@ceeﬁﬁbggu on

conmpgi sin nogdi fJ oge ted bl ock copol yner of the present
i nvent i on%a%}erhﬁll % é%%“ Hbroved in conpatibility over the
conparative conpositi on as is proved by the values of the transparency.

Mbr eover , t hes £OMDOSI 4 %mmghdfngw%&@%;gﬂwt?gg modul us and is

i nproved i n heat TeS| stance represente ensi strength at a high
tenper at ure. aaﬂé@émeafi@emgﬁé'% %éaEQé‘f@ﬁéEéi:zed b{ a highly 10
i nproved wedtdEg _ 2L - 80262 691 B1
Table 6 5 : _ Exarrpl e 3

. Conpar ative -

- 20
Examples 4 and § and Comparative Examples 4 and 5

Resinous compositions were prepared in the same manner as in Examples 1 and 2 and Comparative
Examples 1 and 2 except that nylon 66 (number average molecular weight : 20,000) was used instead of
25 nylon 6. In the same manner as in Examples 1 and 2 and Comparative Examples 1 and 2, test pieces were
prepared of the obtained compositions and the physical properties were determined. The obtained results

are shown in Table 7.
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Exanpl e
[err]

30 15

3 [err]
conpol yner

C1 10
70 [err]

[

Modi fi ed hydrogenated bl ock

err]

Har dness *8

Tensile strength *8

(Kg/[err]) 300% Mbdul us *8 (Kg/[ezgga

El engation *8

195

Nyl on 6 EP 0262 691 B1

94
78 [err]
175
330 [err]

70
Unnodi fied bl ock copol ynmer A-1

30
9

70 20

3

(breaki ng point)

[err]

[err] Tensile

st r engt 825 [err] (hrp;xl(r g point) {Kg/ferr]) 100
30 O resis e*9(volurrE| s S pé?tlgf( m0|| I@%ri' 23
45 3, °[efr], 22 ho 35 ?1 g 2 EV$0>Pa:; 1ve 15
65 Weat h rabrlrty(%*l engt h retentronat ?‘18 | FEamp
96 34 exposure I'nm we Theromet Bl) 40— Ngt 88— hardress .
tensile stcrer . %%hmadul us |and el ongati on were rreasured accordgling to
JIS. %—63@1. 3 C; resifstance (jvolume irncrease rafio) was asured
according%o : c-110 The Weat hgrability [was eval upted based|on the
el ongatio&refprﬁinn" tthat i fthe lratio_ oft the el ohgati on 55}15
EP 0 262| 691 |Blodifildde hyagb-pi gce after| 100 hours' exposufe in the |
weat her o er] de0tMRd dlaickabl e [from Atljas Zg0., Y. S. A.; 5 Jight-irradiation
onl y) 1t of the efanrdamiesn CofB t he [t est
Q.
~ Unmodified block _ _ 20
S copolymer aA-1 -
o
+ Unmodified block
2 14 copolymer A-3 . - - - 20
&
g Nylen 66 80 80 80 80
25
v Izod impact
9 strengta*3 (Xg.cm/ | 28 24 7.6 7.0
& cm, notched) .
9
20 & Tenxile strength*6
,’:'_u (vield point) 660 630 475 460
(Kg/cm<)
—~
= . *6
3 Elongation (%) 54 51 45 a7
0]
35 ™ - w*7
& | (maperareney 14.8 15.2 58.0 61.5
- 4o Note: 5,*%6,*7 See the Note under Table 5.

Examples 6 and 7 and Comparative Examples 6 and 7

50

A resinous composition was obtained by mixing 80 parts by weight of PBT 1041 (the trade name for
polybutylene terephthalate manufactured and sold by Toray Industries Inc., Japan) as a polar thermoplastic
polymer with 20 parts by weight of the modified hydrogenated block copolymer C-1 shown in Table 2 by
means of a screw type extruder having a diameter of 30 mm (twin, L/D = 28).
Another resinous composition was obtained in the same manner as described above except that the

copolymer C-1.

For comparison, a comparative resinous composition was obtained in the same manner as described
above except that the unmaodified block copolymer A-1 shown in Table 1 was used instead of the modified
hydrogenated block copolymer G-1 or C-3.
Another comparative resinous composition was obtained in the same manner as described above
except that the unmodified block copolymer A-3 was used instead of the modified hydrogenated block
copolymer C-1 or G-3 or the unmodified block copolymer A-1.
Test pieces were prepared of the so-obtained compositions by injection molding, and the physical

55
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modified hydrogenated block copolymer C-3 was used instead of the modified hydrogenated block



. pi ece before the exposure, and was cal cul ated according 10 - to. the .
following fornula: Elongation retention (%9 (weatherability)= 15

el ongation after exposure |Bpuwgambeaﬁneter

100 el ongation before exposure in weatheroneter 20 Exanples 4 and 5 and
"Conparative Exanples 4 and 5 Resi nous conpositions were prepared in the

- sane rregeadies theyedf weBxeasplress The ahidinePregultd agshqyarimidoleed: Exanpl es 1 and 2 except
that nylon 66 (nunber average nol ecul ar wei ght: 20,000) was used instead of
25 nylon 6. In the same manne i h Exanples 1 and 2 and Conparative
Examﬂ es 1 and 2, test pieces é@gg‘—a-pgepar ed of the obtained conpositions
and®t he phyS|caI properties were determ ned. The obtained results are shown

i n Tak +6 EPr0—262— 6P Rt —Tatt b'Con‘l-UU'”l
Com+ 4§ Example |ExampleXpidr@tivEqapRigrivoqrative
par atijve 4 5 Exanpl e 7 E(aﬁa&h@lé Example |5 [err]
I\/bd';afied hydro- 10 Terr] genat ed | bl ock 29 -
- - - [err] copollymer C{ >1 [erf] l\/bdlfled hydro- [[err] .
genat gd £ bllogkdified hydro- - 20 - -
[err] | & qopohytes b [err]} [eor] Pnnodifiéd block - -
- g copoly@fiker C-1 - copol y mer A-1120 [err]] Unnodiflied
bl oek
2 | Modified hydro-
a genated block - 20 - -
ﬁ copolymer C-~3
5]
. £ | Unmodified block - - 20 -
) o copolymer A-1
o
a Unmodified block - . - 20
o copolymer A-3 :
26 é Polybutylene 50 80 80 80
S | terephthalate °
Izod lnnigt
30 strength e 3
9 (Xg. cm/cm, | 5.2 5.6 . 2.4 2.3
= notched)
n
Q | Tensile strength*6 _ :
T 35 .g {vield point) 514 532 505 500
2, (Xg/cm?)
% | Elongation*6 (%) ‘36 30 28 25
) (°C-) (under load 150 152 152 150
of 4.64 Kg/cm2)

Note:

*11 The heat distortion temperature was measured according

0 to ASTM D-648.

*5 and *§ See the Note under Table 5.

56 Example 8 and Comparative Example 8

A polyester prepared from ethylene glycol {diol component), terephthalic acid (dicarboxylic acid
component) and isophthalic acid (dicarboxylic acid component) and having a softening point of 195°C and

18



[err] copol ymer A-3 | ] ] _

20 [err] Nyl on 66 80 80 80
80 25 [err] | zod inpact [ eprgae2edtiEangt h*5(Kg. cm 28

24 7.6 7.0 [err] cm notched) 30 [err]

‘Tenxile strength*6 [err] (yield point) 660 630

475 an intrinsic sGEsity ef P-J5 (as mepyyred et |31] I iElocphigeeplienel) @as yséd as a polar thermoplidstc

51. polymer. 45 47 In errJ Transparency*7 (Haze) (%

14.8 A rubbgrg cgmposntlon was obtai g:l Iy mixing 20 parts gy wejghd of the\ghoge-mentioneg polgastevas See
the Not e PR fm°P'Fatl9| Rolymer with, 80 RsrisRy weight gf the aydifieddprgiagennted, Blogkcaphimess 06 and
7 45 ! shay} i "e’tV|‘>6’ﬁ °§€&§9’6‘6¥'%%ﬂ" y °frﬁ°>{‘i"ﬁ 'seurﬁarr 3. %

of PBT 1 4E°'e(x‘i°1’|‘ t’k:t?t pe b T&i‘d 16 eg&? a%%ﬂ?ggl SRR 7S pibs and
sold by grroa%at gy u e o °W|Sd ?sn‘ﬁ 0¥p3de B’Sl"i?ﬂ‘ﬁ?d WI th
20 parts

e P bl ARG
i Tap epr%pe s m@mve@ R LB Q 6o Y. 56 syl

(twin, . Anot her resinous conp05|t|on mas obtalned |n t he sane
manner as descrlbed above except that the 50 nodified hydrogenated bl ock
copol ymer G- 3 was used instead offatde ¥pdi fi ed hydrogenated bl ock copol ymer
C-1. For conparison, a conparative resinous conposition was obtained in the
sane raRRer—as decr\rl hnrl th\ln nyrnnf that the unmdified block r‘nnr| yn"er

A-1 shoyn in Table 1 was used |nstead of the Endmfaledahyg?c B 4l ock

copol ymgr—Ctor—C3- Afrot-her—eorpatr-at--ve—es-hRgus——t n was
obt ai ned gn t goagggegalwo AL Hikeg above except tlhat the unnodified
bl ock_capol &oﬁpslmr i nstead of the podi PPed hydrogermat ed bllock
COﬁO|VﬁE " Al 6tC3—or—t-he—unnodified block copolymer 1A- 1 Test pidces

wer e prép%ﬂe ahmblﬁefsedolbmmmerbmW a-ang by #njectli on ned di ng, |and t he

physica| = rties thereof were lnpasured Thd
obt ai ned E_P,é‘.su' bs1gegtshown in Table 8. Table|8 Cogt Gy Exanpl e
Exanmple | parative parative 6 7 Exanpl € Exanpl e 6@

7

Hardness*8 94 92

300% modulus*8 (Kg/cm?) 113 . 94

30 w * '
- Tensile strength*8
Q o
- 25 ¢ (breaking point) (Kg/cm2) . 280 : 202
N
Q Elongation*8 (%) ' 534 : 420
0
35 g, 0il resistance *° (%) _
- (volume increase) 26 _ 48
8 (0oil JIS No. 3, 22 hours)
-
- 19
Tensile strength*8
2 =
40 ﬁ (breaking point) Kc/cm ) 182 105
59°C
Tensile strength retenticn 65 52

(%) %29

45

Nota: *8 and *9 See the Note under Table 6.

*29 Tensile strength retention (%) =

% tensile strength at 50°C
tensile st-ength at 25°C = 100 (%)

As will be readily understood from the results shown in Table 9, the composition of Example 8

56 comprising the modified hydrogenated block copolymer and the polyester is excellent over the composition
of Comparative Example 8 comprising the unmodified block copolymer and the polyester in mechanical
properties such as the tensile strength and 300% modulus, the oil resistance and the heat resistance
represented by the tensile strength retention at 50° C, and the modified block copolymer of the present

19



'.[err] [err] Modi fied hydro- [err] genated bl ock 20
' - [err] copolynmer C1 15 [err] Modified hydro-

'[err] genated bl ock EP0262691dB]1 g §|0 y -
err copolymer C-3 20 Unnodi fi e oc
[ ] pzoy - [err] copolymer A-1 0 Unnodified bl ock
) invention is_a very valuable material. 20 [err] copol ymar A-3 [err] 24
ekr Pol ybut yl ene [err] t erepht hal ate 80
[80 ] ) cxamplesy thro%lglj 1|1 fB%an?ﬁj@&v[e Eggnples 9 and 10 St r engt h* 5 ched [ o r] 5.2
| resmo p sntlon 320%3 aL 1“ ng ang kneadlng EV Igrfrﬂ-E [thent9ade 513r2<)a for an
TenSI %th§l5r§ :r m? I e-vinyh acetate copolymegenanufac- 30
505 tured and ‘3&,’{ a n] |th ni %ﬁf tlygw g Iloggkcfgolymer C-1 shown in 150
Table 2 a | i g ratlo h i |xm
Another ous composition Etgﬁg b a%q % arfs%4 we ‘It E(/l) E Not S 0
Aé%’l\;lo S st A %Bfﬁﬁ%@ﬁm ki 35%8 oty
comparafaGesirfou pbsitn t m ea E&
- Conpar &pieveithE26ap8ak ®y SvoightD@ | e SinRbifid BIBLRTBFbi nreemﬁsnhw ﬁn”ﬁabg 14 G;PSln o$t

conponeiing,rolt er epht hal i ¢ aci d (di carboxylic acid conponent) and isophthalic
“aci d (di ceapbexstimperativei resirmosTpateition wadodkimst NG 1R S@fot BEHNEITasDdsBibe® fabdve! I |

and 15_8 except that the unmodified block copolymer A-3 shown in Table 1 was used instead of the unmodified block
copolymer A-1.

Test pieces were prepared of the so-obtained compositions by compression molding, and the physical

properties thereof were determined. The obtained results are shown in Table 10. Furthermore, the adhesion

of each composition to high density polyethylene was determined. The obtained results are also shown in
—~ 20 Table 10.
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EP 0 262 691 Bl an intrinsic viscosity of 0.75 (as neasured at [err] in

o- chl orophenol ) was used as a pol ar thernoplastic polynmer. A rubbery
conposition was obtai ned by m xi gg 024621881 B3 by wei ght of the
~above-nentioned pol yester as a polar thernoplastic polynmer with 80 parts by
wei ght of the nodified hydrogenated bl ock copolyner C1 5 shown in Table 2
by using a screw type extruder having a dianeter .of-30 nm(twin , L/D =

28). For conpdgi 4on, comnpar atji ve fubpery corrposM:Lon S lprepajed in the
~ sane manner ag’@scribed apove |except fhat |the unnodifigd bl ock fopol yner
A-1 shown in T s uged ilnstepd pfethewodi fi¢d hydrggemat pd bl ock -
copol yner C 1.} ecles| wer 4 WepFr pdoofi the| s@- pbtai n‘gd conppsi tions by
‘conpr essi on N nd the physicpl [ o propertiresitherjeof] were
det erm ned. TH ed resultls arp shown|in Tablel9. Tablle 9 1p Exanpl e
8 Conparati\ g 8 lerr] difiied | hyddogenat e bl pbck B
80 10 2 |- [erjr] conppol yper| G131 20 [eqr] [lerr]] Unpofified
bl ock copol ynegrt| A-1 o - 80 Pplyester
20 82 20 25 IHa dgess*l8 n ~=: r"'o L)) < c' 94
- 92 300% nodul US*® (Kg/ [er ]9 ~| S 313 94 30
25C Tensil e |§s§|rengt|h*8 Jerr] breaki ng| poijnt) (Kg/[err])
280 15 © #1202 Bl ongation*8 (% 534
420 35 [ er[r]; O[T TgST STANCE [ g1 T} Y Cvorume—Tnter ease)
26 =148 (dil JIS Nq. B, | 22 Rours Teanin strength*[err] 40
(breaking point% | (Kg/[[err}]) ® ~ 182 = 105 [err]
Tensile strerggh retjer®ion’ ot e | 4 b5 | e |m| & 52 (9
*20 48 Note: | 24 and *9| Sde the |Notd “unfler |Tablle 6. *2p Tensile
strength retgntijon (1% § 50 tensilel sfrength at
[err] =
-
25 < 3 2 <
— = < 1 | 1 (=4 [ ~ [~ [} [Ta] —
© s < S| a7
| % e
aj =
=l
[l
N
30 3 . — ) c
o i 1 1 | [0 u; n; [= [ © r';
=1 o~ ~ © ™ ~ tn
Q (2] o~
- o~ e~
ST &Y - o5 |e o S TN
- 50 SU o o &’A 59‘ t: *:- E;E
40 ou | ow o 3} cE | KO8~ |5d | [|Bw"
[ JNJ] (o JRd} (o] o] O o o [ = B g~
H e HE [ H™m N B ©n o S QM| ~ | ox o
o> o> O A ~— o [TI3) 00| S
Falm) >t < < (=2 - NN H &Y o™
= 0 =g e] e o] Ll [ LR IR =4 -~ e
ja5 ol QM v n 5] [ RE [0 I uos [} - o
T O g =09 {-~0 | g% S0 ~ g -~ [~k
(3] DO | HWE |WE | X E~ ENT O oA | VW ]lo=o
45 -t lal e D e DN &=l ot ~ B — o~ - M o |- R
W M G | Doy —_ C{wrmd | -"am ol ng
Hy |4l o0¢clogQ (R |uvg |z lug|lvwel|ela>
8|35 |E5|E0|5 (2882535588548
za|=2|So |50 |2 | =2 |R3|8R82 0385
(3ubtam &q s3xed) - .
50 UOT3TSOdmoD saT13a9doad TesSTSAYd
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tensile strength at [err] x 100 (%9 As will be readily understood fromthe
results shown in Table 9, the conposition of Exanple 8 55 conprising the
modi fi ed hydrogenated bl ock cogelozezrésami t he pol yester is excellent over

- the conposition of Conparative Exanple 8 conprising the unnodified bl ock
copol yner and t-he polyester in mechanical properties such as the tensile
.strené?ﬁeand 300% nodul us, the oil resistance and the heat resistance

-represented hy *tsheste‘?en%'hl eNgttrFeggagrr eé%%g%z nat [err], and the nodified

bl ock copolyner of the presen 2 691 Bl invention is a very

val uabl Qg mat er a S r 14 and Conparative Exanples 9 and 10
5 A reS| noﬁggcg%ogp%:goﬁ&\;\%g ggggﬁnéd by m xi ng and kneadi ng EVAL EP-E

~[the tradg nage hahedfoR! BY! ﬁmgnvaaxsleg gBQLzeEH?PéMEEﬁasOQE%BEd by
saponi fying an ethyl ene-vinyl acetate c | yier, " manuf ac- tured and sold by

Kur aray Co., mihda, aéaB2alinyi t8 the Kndasued hydr ogenat ed bl ock copol ymer
1,showmn in Table 2 at a mxing ratio shown in Table 10 by neans of a

m Xi ng roller. Another resinous conmposition was obtained by m xing and

kneadi Nng Ad vilPp8é téadiyyundrisgbd frérh tieVidbutERhdwnlid Tabib N02Mhe RBMPILGY oMBltaghble ®©f t he

nodi f i ethphitly e @ivaiier hjalogerated Gek Fopdlymer Rashy tensansength (Aelfipsint Guisstahtialy . A

conpar airipareblé @sthal 0tithe camyositiintof Oomparetivedixiiaple @ doryyising thie Rorreaprahdikio eravchidified 75

“par s byckvepaymber,offut BhéAbotdaBY Ezowviirhdrac2Srepgth tos the ycompsstiibrt obExamiple A Isnextierhiahed

‘bl ock igppedduaverthadoflithetrowaraiiva ciradwisiionl by neans of a mixing roll. Another

conpar at Wnen the sammlessof ermouBdsttipnsipt Reampisift andrfisthprative Fampierfware pvservediy a

- descr i BeeP ehasbmiERseore dipras fidyad thetje thasamele pfi lxeamplp Sctke E‘B‘?@F‘)bl?e‘r coroigmeripown i n

TabI e ynifoienty digpersed isthe iom Gt Parsles l!i‘ﬁ‘f'ﬂSCﬁ f'Fee%f aB?‘{S@P? 23 el the matrixrefdpe i eces

pft Pé‘dy'(ﬂ‘c°{‘9‘|€°%"('i’"t? ’ﬁé%l'" "‘(? B8 <} (ﬁ Afedibleg and
-the ph &'BT’E i e'}af"l‘% Eﬁ' gﬁ t %@F‘éﬁ' '@HP WP are
~ shown '"Fg%f . e'slftﬂ’ ?"éemt ecog' R 8?"3 rﬂl} Slt on taghigh -

are s begn con lrm mg the modlfle
SO shown in

20 g2 ’PS%R‘I“ e T T i P TSR

Examples 12 and 13 and Comparative Examples 11 and 12

Each composition shown in Table 11 was prepared by using a mixing roller. Test pieces were prepared
of the obtained composition by compression molding. The physical properties thereof were determined. The
30 obtained results are shown in Table 11.
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EP 0 262 691 Bl [ERR] 55 21 EP 0 262 691 B1 Note: *5 and *6 See the
- Note under Table 5. 5 * 8 See the Note wunder Table 6. *12
The adhesion to high density polgpaj bgd épaBas deter- mned according to JIS
K-6854. 10 As will be readily understood fromthe results shown in Table -
10, the conposition of Exanple 9 conprising the nodified hydrogenated bl ock
~copol ymer has a tensile strength (yield point) substantially conparable to
that of the conposition of ConparmabieelExanple 9 conprising the
~correspondi ng unnodi fied 15 bl oCk copol ymer, but the notched izod i npact
strength_of the conposition of Exanple 9 is extrenely inproved over, that of
t he cﬁorﬂpar ative conposition. Wen the sanples_ of G c_orrpp§l°t“'rons f

Exanpl e] 9 and Conparative ExanplE¥agrderieE5pRRt¢dP ViShaS8Tabmv e dst
pn ti%e sa i ‘}jgn

m croscppe, it was found that mpl €% of H Pﬁé‘i‘ 8i i ed
H H thao f 4 HEPN | S laan

bl ock cppetyrer—ts—uFor-y—eh-spersed—-r—the—fgr-moF—part+etE85—hedi ng a
size of| aoOlUi@i2:68 APOME-2 [prr] in tihhe matrixX of the 20 ethyl ene-vinyl
~al cohol E(ﬁgalc‘;)é@gglgedwg%@@s in thesganplle ogpgConyarative Exanple 9,

unnodi f 'gc§ blceelse16apel gapr parficles ha‘\/i ng a sijze of about 5 to about 10
[err] ofdlaf } : gl ye—t—HRas—been—conti—+red—that
there i poaR flitswmoddtiddf beo®nce| of the cpnpatibillity -hetween theg two

sanpl,gs| ERf 9erAymeri d-has been confirhed that |t he conposition containing
t he nod |§J’ELOCK_Coniyner o t1e pregent T nvantT oL has,am i_1pr ovied
adhesi op tB! goiyetRyFene. 25 Exanfi®es 1P anl 13 jand Conpajati v& Exanpl es 11
and 12 Fach| GIROSLELQN n Tabl e [L1 was prjepared byjusing a nji xi ng .
roller.|Test 5%?% %g;ggréfgﬂ% ed af st he obtagned coypgsifi oniky s

. conpreessi on| n@ dipnginJhe physi ¢al propefties thefreof wereideterm ned. The
30 obt ai ne¢—+esults are shownli 11. 35 A5 50 58 22
Hardness*B 89 87 87 87

DM

300% modulus*8

25 (Ka/cm3) 86 82 44 31

Tensile strength*8 .
(breaking point) 196 205 178 190
(Kg/cm2)

30
0il resistance*30
(weight increase :
(%) (oil JIS No. 23 48 53 | 54
3, 24 hcurs' ' '

35 dipping)

Physical properties

Adhesion to high
density poly-
ethylene™12
(T-peeling
strength)

{(Kg/25 mm)

40

45
Note:
*8 See the Note under Table 6.
50 *12 See the Note under Table 10.
*30 The oil resistance was determined according to JIS

K-6310.
55

As will be readily understood from the results shown in Table 11, the modulus of the composition is
highly improved and the oil resistance is remarkably improved by addition of a small amount of the

23



'EP 0 262 691 Bl Table 11 5

Com Com Exanple Exanple parative parative 12 13
Exanple Exanple 11 12 Eprorde2 eovmdi fi ed hydro- [err] genated bl ock
75 90 - - [err] copolynmer C1 [err] Umodifi.ed
bl ock 75 90 5 [err] copolyner A-1
[err] gthyjepe-pimpd Elcohol copolymer Moreover, thezaghesion to polyptiylene is improveg ®yith respect to the 1
Mekt i SeEneesitiop afrthg prespntipyentigny) 5.7 2.3 1.0
- 13.5 %9 ggllo niné Har dne éﬁ;r] 87
87 xamples 13’7‘ B 384 ?%@wt"@rﬁ"j”" ‘3"['%‘19!‘ 115 (Kg/ [er r] ) 86
82 ren

Ten brea
. Composutlo ntalnmg a eJ Ellck copo o? e pr ent rg J\J
poi nt )posmons were % %arapl e P-2 he trade name #b ql ferlr" %/c hE [ r] ) 30
[ err ] manu&z:t‘geé %ﬁ& % % on %I etha \Qf) ? p[)lgrr fhbr st| o '&51

23 accordingto the recipe sho n Table 12 b 9543 & Br' er égt ESI On
to By gh g@dﬂ%’f % oB@in¥d cdatpBMt oﬁ@ﬁas@ess—bonded at 180°C to a 01y4inyl chIoride@he%t orahigh 1.6
1.7 (Tach88!doR&hyide sheet andSthd Sé%ﬁﬁg red gtV ad Mmeaklred’dRc hPlo JIS K-6854. The obtained

results are shown in Table 12.
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*8

K-6310. As will

N See the Note under Table 6. 50
*30 The oi

anount of the 23

*12 See the hbte under Tabl e 10
resi stance was determ ned according to JIS 55

be readily underepro@e26goB1the results shown in Table 11,
“the nodul us of the conposition is highly inproved and the oi
remar kably inproved by addition of a snal

resistance is
EP 0 262 691

Bl et hyl ene-vinyl al cohol_copolyner. Mreover. the adhesion to polyethyl ene
- I'g inproved with respect|dt o the conpositijon of tthe prepent invention. :
Exanpl es 14 through 16 aﬁﬁﬂconparati\e Exjanpl es |13 thrfugh 15 5
Cbnpogitions cont ai ni ng @ @pdi fipd bllock icopBl yferTof {he present invention
and conparative com posfgdions wer®& ¢bfailhed®by |mi Ri ng| Par apl ene P-22 SM
(the trade nanme for a thﬁ? pl asti c pol yur et hang manuf actured and sol d by
Ni ppon Pol yuret hane Co.,|8&(d. , Jaggnﬁ as pol an thernppl asti c pol ymer
according to the recipe @h I n| Tablle 121 by nmegns of 1 Br abender
Pl ast,ggr aph. 10 Each{Za%| t he pbtailned fconposilti ons \as press-bonded at
[err] to a polyvinyl chld}bde sheet ﬁr a hi gR dgnsfity pol yet hyl ene sheet
and the peeling strengthld@s B Hea:die §ccpr dfng {t o™JI S| K- 6854. The obt ai ned
results are shown in Tabj@Ef2. 1b 20|25 3D 35 4Q 45 50/55 24  EP 0 262
691 Bl [ERR] As will be {&fldily binderjstood fromlthe results shown in Table
12, the conposition obtajened wth the 55 | nodififed bl ogk copol yner of the
present invention has ex§§ﬂ ent pdhegi on chaLFcterLsti:s to pol yvi nyl
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As will be readily understood from the results shown in Table 12, the composition obtained with the

(4]

modified block copolymer of the present invention has excellent adhesion characteristics to polyvinyl

chioride and polyethylene sheets within a broad mixing ratio. In contrast, the adhesiveness of the
comparative composition is inferior to that of the corresponding composition of the present invention.
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. chloride and pol yet hyl ene sheets wthin a broad m xing ratio. In contrast,

the adhesi veness of the conparative conposition is inferior to that of the
~correspondi ng conposition of t!ep @2esetBl nvention. 25 EP 0 262 691 B1
Exanpl es 17 and 18 and Conparative Exanples 16 through 21 Conpositions were
pr epar ed bP/ m xi ng bl ock copol ymers shown in Table 15 with the same nyl on
66 as Eesales i Iddfprdconpaiig Exapples; 1§dhreugh@! EVAL EP-E as used |n Exarrpl es 9
t hrough 11, and the Izod | npact 5 stren%th was neasured and

th pg o'fs gy i Erbled g witd thp sa 8Ga%t | t
wea eragf’ Syl' r‘% "&5 u

Fepglvngrs
i f“r°H%Ht F’lﬁ‘r{“eaf 0RRE| | ent
i it qg“e &Y 'Eﬁaéﬁ’{ %{i&e V@EEL By °t g L A ERR) 55
26 ath%gg it 0 ?ﬁ ?

ention aee mni
&t aqi e un C?aao ef ore
and af hour exposur ?I i ght irradiation only) in a weat heronet er
(XWWR avail abl e fromAtIas Co., 10 US A), the lzod inpact strength:

_(unnptched) of the test] pi dce$ wds freadured,~ane Ghe, Weat herability was
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in the weatheroneter, whicd al ¢yl gt eWW the foll ow ng
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1zod inpact strength retention (heat aging resistance) (% 35 = I|zod
“inpact strength after standing at [err] x 100 |lzod inpact strength before
. standing at [err] 40 Exanple 19 ppd 262mpeBati ve Exanple 22 A nodified
‘hydr ogenat ed bl ock copol yner C-1' having mal eic anhydride grafted onto the
hydr ogenated 45 Dbl ock copol yner in an anount of 4.1% by wei ght was
prepared in the sanme manner as adopted for the production of the nodified
hydr ogenmited bl ock copol ynmer C-1 except that 7 parts by weight of nmaleic
anhydride was incorporated into 100 parts by weight of the hydrogenated

bl ock cdifol yeer tBe INGshtunidesd Thhlaysiy ogenat i ng t he unnodi fied bl ock

copol §rer, A-1 A nodi fi ed ethyl ene-propyl ene copol yner

§hown in Table 1)0. ( :
rubber G wH§ BFEp%l’?‘gtfﬁatﬁrt REOshARr frarfrRo ST egdd L betF i 1a30Pe except
~that JSR EP 7I§n(gh§?5£w1@ Qgg@?e %Ll%%s%a%ggxlg%easc%ol ymer rubber

manuf act ur and sol d by Nppon apan) was ‘Used instead of
the hydrpgenaledihe ogkod OiJatiestFedgtr NGnASNE) Obs NBAEI Geganhydride |
~grafted was 3.0% by weight.” A resinous conposition was obtained by m xing

20 part pimcasewgbt medsiie S@ndbthe neea theh £Hiad tyy da s ogevalwrtdd ock copol yner
- C1 with 80 parts by weight of the sane nylon-66 as used in Exanples 4 55
"~ and 5 byPafegh®nothe Ezedimpass skrendth rrfantgoa dagterer of 30 mm (twin,
- L/ D =528 A _conparative resinous cor‘rgositi,o was obiai eérj%_in t he sane

fytatra

nmanner a3 d&EEPFHER ABo TPReECY he” fiagdcg pr opyl ene

- copoly Jdii 1 ; s used instead of the nodified
hydroggﬁ{ﬁ%d bﬁgc%cggglflgn%w&?% ?ggeéSlX@EP 0 262 691 Bl Test pieces were
prepared of timdokihpaeedsEHRAH ke@BatDYn i NjeaHexabinigiyNg(sand the
physi®al properties thereof were determ ned. Furthernore, test pieces

havi ng a thi deedsdmpach. Strsnatdy @fperpaxpeisuye tine weahhestnetars, ,angqt he
franspar ency W8S APRIGE cEtreMEtHRAPRRISXRRINLES 1ay FeIRBSFOPMELSFAbl e 16. From

‘the results shown in Table 16, it is apparent that the conposition of the
present thwerRdivrei anéxaitdrenttanding tnaatparierkOp andor npee tmamesi St ance.

- Table 14 10

_Exanpl e the Izcdcdmparht steengrh (unnotchegkampltdre 22skepi¢centiis i ed
hydr ogenat e - Jerr] block

d_ . . , 0 . .
copol ynePeS ¥ ecy5 8nc the resiggance, tp t%/B’fﬁ‘?}r &tP EEHPFBRESD Y ene
- %0 evalvated 28sk8Mbh tHOPRAIERELEHDDEL Gy retenticn,

which was calculated according to the following formula:

Izod impact strength retention (heat acing resistance) (%)
35 '

~ Izod impact strength after standing at 100°C
Izod impact strength before standing at 100°C

x 100

40
Example 19 and Comparative Example 22

A modified hydrogenated block copolymer C-1' having maleic anhydride grafted onto the hydrogenated
45 block copolymer in an amount of 4.1% by weight was prepared in the same manner as adopted for the
production of the modified hydrogenated block copolymer C-1 except that 7 parts by weight of maleic
anhydride was incorporated into 100 parts by weight of the hydrogenated block copolymer B-1 (obtained by
hydrogenating the unmodified block copolymer A-1 shown in Table 1).
A modified ethylene-propylene copolymer rubber G-1 was prepared in the same manner as described
so0 above except that JSR EP57P (the trade name of an ethylens-propylene copolymer rubber manufactured
and sold by Nippon Gosei Gomu K.K., Japan) was used instead of the hydrogenated block copolymer B-1.
The amount of maleic anhydride grafted was 3.0% by weight.
A resinous composition was obtained by mixing 20 parts by weight of the so-obtained modified
hydrogenated block copolymer C-1' with 80 parts by weight of the same nylon-66 as used in Examples 4
55 and 5 by means of a screw type extruder having a diameier of 30 mm (twin, L/D = 28).
A comparative resinous composition was obtained in the same manner as described above except that
the modified ethylene-propylene copolymer rubber G-1 as prepared above was used instead of the
modified hydrogenated block copolymer C-1°.
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: [-err] [err] Nylon 66 : 80
.80 20 | zod inpact strength*[err] [err] (Kg.cmcm notched) -

75 68 [err] [err]EPTmégamtrength*[err] 25 [err]
(yield point)(Kg/[err]) , 630 635
[err] El ongation (% *6 35

30 Trans ﬂg_qrteq@y Wergapranared Sfcﬁ:e obfgined compositions by injectipg mplding, and the physical 38 5§
30 NepRsrties the{egf were Geterg_wa rthermore, test piecgg pavingacthickqegscof 0.9 e vore pegprad 5.
Exanpl @s‘“‘?@”?ﬂ?ﬁ‘&‘ﬁ‘@ ha"ééheaﬁ%!‘s@b"r?fﬁéi”éﬁ moRsued-aHg| Bined fﬁsﬂﬁscﬁgﬂw% In3Bable 16,
Corrpo ﬁ@"‘”g { P“b‘&JPI /R ReP Rt (ferrambeelien ol iigrfEesa e Tyopiap fioxrels
@r"S’éSE?rF'?fP( S T&R8"®acryl i c acid copol ymer available from Du Pont

Co., U.S. A) as the conponent prepared by m xi ng according to the
‘reci pe shown in Table 15 by rrea-‘lgd)sbf—lﬁ%ol I ers. The physical properties of

the test pieces prepared fromthese corrp05|t|ons by conpression nol ding are.

_.showypn i} 40 I—\b wrrT beTeayEE ¥ results
- shown ijn Table 15, the of thelpre i P\ﬁ;@ﬁf‘élﬁl roved
~over the co tlve C Sltlbn S{re strengym amnd orl I st ance._
| nci de IIy ’%fgo q@ h25 t vip confirmed by an nf rar ed
spectr rﬂﬁ m?(lé’f: &fc ]anhydrl de{groups injthe nodified| bl ock
copoas y 3alr |+ d ¢ grossfinking. Then, the adhepi on of
each cofpfsE} idyd tMO% %ﬁ%e oeﬁygl exam ned. |1t w0 found] that the
45 co igmnﬁ c ntai nmqi e rm_dlfled lbl ock copollyner_of the present
i nvent i jgncax &H lggt over the conparative gpnposiiti onsgd n adhpsive
. propert] have_a good adhesion evenlafter | prsion 1n water, and
thi€isfa gr baxzumarnmtcaflsﬂﬁéhgtqt*ﬁoossev}ed by thejconparative -
. conposi | i offs sqﬁﬂﬁ\ ndteHedd62 691 BL|[E 29 EP €3 262 6p1 Bl Note:
'8 See th%ﬂo e—treder—abl-e—6
: 0% | Tensile s'l:v'ex'xc,'tl'x*6 ) 630
25 §1§ (vield point) (Xg/cm“) 635
% A | Elongation (%) *6 35 30
Transparency (Haze) (%) *7 23.1 38.5

30 - : - - . . . s )
Note: *5, *6 ané *7  See the Note under Table 5.

Examples 20 through 25 and Comparatlve Examples 23 through 26

T35 : :

Compositions comprising Surlyn A-1706 (the trade name of a partially metal-crosslmked ethylene-

acrylic acid copolymer available from Du Pont Co., U.S.A.) as the component (a) were prepared by mixing

according to the recipe shown in Table 15 by means of rollers. The physical properties of the test pieces
—- prepared from these compositions by compression molding are shown in Table 15 .

40 As will be readily understood from the results shown in Table 15, the composition of the present
invention is improved over the comparative compositions in tensile strength and oil resistance. Incidentally,
in Examples 20 through 25, it was confirmed by an infrared spectrophotometer that the acid anhydride
groups in the modified block copolymer participated in the ionic crosslinking.

Then, the adhesion of each composition to an aluminum plate was examined. It was found that the

45 compositions containing the modified block copolymer of the present invention are excellent over the
comparative compositions in adhesive properties, and have a good adhesion even after immersion in water,
and this is a great characteristic not possessed by the comparative compositions.

50
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-5 *28 See the Note under Table 11. *31 The adhesi on was neasured under the
follow ng conditions according to the foll ow ng nethod. to Measurenent

“nmet hod: JI'S K-6854 Bondi ng condi Ep@ze2 gegmmer ature of [err], conpression 15
pressure of 20 Kg/[err] Imrersion conditions: roomtenperature (about
[err]), 24 hours, in water 20 Exanples 26 through 31 and Conparative

Exanpl es 27 through 30 25 Conposi tions conprising Copol ene QD-400 (the
trade nane of a parti gl Iz ret al - e ossl | ekgd cet yl::ené- acrlyl+c acid . '
m [
copol.yner nanuf act urle 4nd|sol dj &y Fsah™ Dol Cp. ° Jhpam) |asst h¢ conponent s
(a) were obtained byl &ii ng accpgdi ng {o the reC| pefshowy 1n Table 18 by
5 . . . . .
means “of mi xi ng rol [{¥ e pﬁys gl gpro@rt is|ofd the Test i e¢es prepared
of the obtained con‘pogumnq byl conpressi enoholidi nglar® shd®n iin Tabl e 18.
Then, the adhesion dfdeggh eﬁrrpoefltloon ty|n | ol g_'undrawn sheet {of nyl on 6)
was exam ned. The 30 gb:t 1 oyl &5 e Skowh I [fablie [165 Flom the
resul ;s shown in Tabl @ "}es+t—+—appar LAt 1+ he—borpo it7ond of the
present invention ar e_‘g:‘ex(ae | ent | Yek t he, dopal aty ve ce oshtigns in
tensile strength and 8di¥siv@negd| 85 @1550 5530 + HP&O 262 691 Bl
[ERR] 31 EP 0 26 ©9F BY NOTUE. |0 beT e Note—umeT Tjﬁ‘e—s-. 5 *32 The
: ) I §
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Measurenent nethod: JI'S K-6854 10 Bonding conditions: tenperature of [err],
conpression pressure of 20 Kg/cnR 15 | mrer si on conditions: room
tenperature (about [err]), 24 hemo2e2em pater 20 Exanples 32 through 41 and
Conparative Exanples 30 through 41 Conpositions conprising a thernoplastic
pol ymer and a bl ock copolyner, as shown in Table 17, were prepared. Mre
speci N%E3y, 100 parts by weight of a thernoplasti’c pol yner was
sufficiently mxed with 10 25 parts by wei ght of a bl ock copol yner by a
Henschdl mMS&rtheiPtedindsy (Fabl@sbpel I etized by a screw type extruder

havi di t f 40 ingle, L/D=28). Aflat plate havi i |
o?vhg%‘%m !(sa%d: r OI‘JP‘? #ﬂ%l%%@g%rjeh' from % he pel ?et Pzgdecoﬁ\&)gigt ?ofll E;
i nj ecty di ng. Th bt ai ned f| | at ' d with, pethyl '
ol onoy 3L spilis AT TaE ATy o orde B FRPISRED et ERORYC resin
pai nt ﬁéedai?{oipég %&af@ffmiﬁrﬁ&#% ¥ Japan), and naturally dried. In

- casgg0 ositron conprrstng a pol yoxynet hyl ene or nitrile resin
as the therynpdasdd .th I s, instead of being degreased
~with nethyl al cﬁ%#%?m%% i n%éjogi@?\lg\%ydr ochloric acid solution for 30
“seconds andsgry ey et YhAL: Wat Sfne Fachr & 65#1 3689 P! Abkpresssahi ected to
“the paint adhesion test. The obtained results are shown I'h Table 17. As is
appar gnte e tdie z@sxg;@n%hom in Table 17, the conpositions of the
~present invention are 35 excellent in paint adhesion. 40 45 50 55 32 EP
- 0 262 691 Bimwdexd o Tedfidilt déndt oCkocom temp&tatupé (&pPswe-20°C) Pai nt _
. Copol yner pl astic Polyner*[err] Adhesion*[err] 5 nodified hydr.o
Exanpl 24 3®urs, genawadenl ock PO - O copolyner G2
Exarpl e 33 ditto PC [err] 10

Examples 26 through 31 and Comparative Examples 27 through 30

25 Compositions comprising Copolene QD-400 (the trade name of a partially metal-crosslinked ethylene-
acrylic acid copolymer manufactured and sold by Asahi Dow Co., Japan) as the components (a) were
obtained by mixing according to the recipe shown in Table 18 by means of mixing rolis. The physical
properties of the test pieces prepared of the obtained compositions by compression molding are shown in
Table 18. Then, the adhesion of each composition ty nylon (undrawn sheet of nylon 6) was examined. The

-30 - obtained results are shown in Table 16,

From the results shown in Table 18, it is apparent that the compositions of the present invention are
-excellent over the comparative compositions in tensile strength and adhesiveness.

o gs
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‘Exanpl e 34 ditto PS [err] Exanple

'35 ditto NR O Exanpl e 36
“ditto ' PPE EP 0 262 dog@'g1 Exanpl e 37 ditto
- GPPE [err] Exanple 38 ditto PPS
[err] Exanple 39 ditto PC + PET*[err] O 20
Exanpl e 40 ' ditte RS + PA*[err] O Exanpl e 41
ditto PO + PET*FEHB ~ | 8 dongarlat Ve '*.un?.{odified bl ock
PO . X Exampl e 3P cobel yner A-2 25 CbmpafPatiljve ditto
PC [err] xanplel3l Conparative diitto
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PPE O Comp raty e |Exanbl el 35 diitto
PPS [err] Compal&X wge o hydr bgenal ed Hl ogk Exanplle 36
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Not e: *15 The thernDpIastlc polymers used are as follows (PS, 5 PPE
-and PPS are products of conpanies in U S. A and other resins are products

of Japanese conpanies): 10 EP 02bPegvBt ation Thernpl astic Pol yner
Maker Trade nane Panlite PC pol ycar bonat e Teijin Kasei
L-1225 15 PS pol ysul f one | Cl Pol yet her Sul f one
200P PRE&te: pol yphenyl ene et her Cener al Noryl 701 20

Ellectric GPPE  styrene-grafted pol yphenyl ene ether Asahi - Dow [err]
500[ err$ Pheélthe RS undedt yRiWIw!ene sul fide " Petrol eum Ryton R-6
PBT pol ybut yl ene Tor ay PBT 1041 terephthal ate
thernDbB&stThe adhesion was measuredeinfieanehtPEbllowing conBekiesker
Toyobo P150B Am | an [err] PA pol yam de Tor ay
CIA101?°%EEﬁlnga%¢yt@m|f¢1lqwinﬂenhtmw¢>styrene copol ymer Asahi - Dow
Stylac 181 inpact-resistant H PS r bber nodified Asahi - Dow
Styren 492 bf)%n% REShemke methed pd?ﬁ))&fﬁ@(iﬁ/l ene (pol éox%/rrzghyl ene diacetate
havi ng a ex of . about 10 10 m.n as nmeasured a

[err]gunder a + éﬁﬁ_ WaSRREFAT IR ©5Hi400°Ca FemPRession

acryl I SEY 10) copolyner having a nelt index of about 1
5/1oyn§ﬂé%%ﬁ£§ éf ﬁ@ﬂﬁg}éﬁn as neasured at [err] under a |load of 12.5 kg

was *ised] SPmmérsion conditions: room temperature (about 20°C),

24 hours, in water

Examples 32 through 41 and Comparative Examples 30 through 41

Compositions comprising a thermoplastic polymer and a block copolymer, as shown in Table 17, were
prepared. More specifically, 100 parts by weight of a thermoplastic polymer was sufficiently mixed with 10
25 parts by weight of a block copolymer by a Henschel mixer, and the mixture was pelletized by a screw type
extruder having a diameter of 40 mm (single, L/D = 28). A flat plate having a size of 120 mm x 120 mm x 3
mm was prepared from the pelletized composition by injection molding. The obtained flat plate was
degreased with methyl alcohol, spray-coated with Acryca B160 (the trade name of an acrylic resin paint
available from Kawakami Toryo K.K., Japan), and naturally dried. In case of the composition comprising a
30 polyoxymethylene or nitrile resin as the thermoplastic polymer, the plate was, instead of being degreased
with methyl alcohol, immersed in a 0.1 N hydrochloric acid solution for 30 seconds and spray-washed with
water.
Each resulting plate was subjected to the paint adhesion test. The obtained resuits are shown in Table
17. As is apparent from the results shown in Table 17, the compositions of the present invention are
35 excellent in paint adhesion.

40
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EP 0 262 691 Bl *16 A mi xture of PC/ PET (2/1 wei ght
A m xture

" thernopl astic pol yner.

was used
wei ght
i nes
t he

ratio)
havi ng an i nterval
coat ed
and the | ateral

as
was

5 *17

t he thernopl asti ceppologreyt Bf 18
used as 10 thernopl astic pol yner.
of 1 mmwere
surface L flat plate
di rect?'%l:‘tljoﬂ-t%‘g‘ form 100 cut squares.

of

forned 15

A

*19
wth

in both the I ongitudinal

PO TPET
El even

rati o)was used as the
PS/ PA (2/1 weight
A m xture of

rati o)
(4/1

cut

a knife on

direction

pressure sensitive

adhesi ve c¢l | ophane 2( wiapesvws>crppl i ¢kibd olthleC:ﬁlﬁ-t*e( paind ace and t he t ape
was peel ed|of f in the [\ePelv@ar dir ect i|®hastiReroduprest | adbasiond?d | eval uat ed
based® on fhe nunber cf cut S uares peel ed 25 togetther with fhe tape.
[err] t args 30 O, : 11 201 of peel ed
~ squares [ef %Fampqe 1 2£o Em]oeel ed squares X @ 1 or nore
of peel ed sguares—3b1Exanples—42-thrqugh—4S—ana—Confaratiye—tBxanpl es 42
‘through 53 Fpgample ﬁ)mtom t 1445 conpri di ng a F'F]erm)pl sti c®ol yner and a
- bl ock™ copol| yxBfp1eSBOW] i N 'I'daltgl:@ 18, wgre prepgred inl|the @I | oW ng manner.
Nanel Y, 10( 3 |y||L —of—a—threr U‘plﬁJLI € IJU'I D ALLL* LI } d \Mth 50
parts by weifgRFPIG | ock ¥pdl yner Hy a scFBw type lextr@ler hhving a
di ameter off 4Qn gb Si ngI e 4fos28) and fthe m xjare wag pel |ggtizefd. Test
. pi eceg wer ¢—prepared—at—t+he—pettetized-conpostti-on nol di ng.
- The 1zod i nfaereist #engt h arditgd oss t her eof \GEPR rreasdr ed &d the
weat her abi l{ig¥nsndsg5 |heat aging testsf were gggried dut. '@e obf ai ned
resul ts ar g—shown—-n—Tabl-e—18—n—Tabl ; £ -al—se—-s-hew t he val ues
of the gl 05§xﬁ'§%’§u?%d for tHéteest pielcesPoit PHE conposi t dn coHprl sing the
i oni c2ocr osqlgakbngspr oduct HedoO0f the jmodipgieda®t ock jcopol C- 6, which
was used as : — estH-t-s—shewr—a—tabte—8, it is
seen that t|HEEBYpALi tj ons &#Pai ni ng t he PROUPPIRY bllock €dpol yier of the
present inventLbon:ate BxapklARE didcpeal her abi I ity and heag( agi ng resistance
as expr essgdexaRpat Bengtdsbgﬁﬂ)yrxeetmi on.| 55 35°F
gi’;:‘:ii:tg‘z’e ditto PS A
30
Comparatis R
Eng_ile 33.§e ditto NR X
gﬁ?;ﬁiiitﬁe ditto PPE 0O
35 c R
E;gg;i:t;;e ditto PPS yAN
Comparative hydrogenated block PO
. Example 36 copolymer B-2 X
90 Com tiv o
Example 37 ditto p VAN
Cor td .
Example 38 ditto Ps A
© | gomearasive 2 X
Comparati . -
Exanple 40 ditto PPE @)
50 gi:;ﬁiztﬂe ditto PPS JAN

55
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6.

EP O 262 691 Bl Table 1 8 |zod

ritrile resin [acxrylonitrile/styrene (30/10)

copolymer having a2 melt index of about 1 g/10 min

as measured at 190°C under a load of 12.5 kg was used]

34

Heat 5
. Therno- | npact Weat her - Agi ng Bl ock pl astic
Strength*[err] G oss*[err] abgpiptas2[eef Bi Resi s- Copol yner Pol yer
(Kg.cm cm (% (% tance *14 notched) nodified hy- 10
Exanpl e 42 dr ogenat ed PC 38.6 70 (75) 73 :
78 bl ock cogoly mer CG6 Exanple 43 ditto : PS 10. 4
.61 (68) 76 80 15 Exanpl e 44 ditto GPPE - .
~29. S 71 £1K7) rThe therﬂ@ﬁlastlc pSVyrie¥8Hed 42 as folloWst (@, PPS
4.6 62 (70) 79 85 unnodi fi ed Conparative bl ock
copél y- PPE and PPS ayg products of comgpanies in U.HZA. and other g5 o
mer A5 CoOMAr aLhViBoqucts ofl S b 6.3 55
34 47 Exarrpgclc)e“c 2 Parit 6° rrplaersat ive ditto GPPE
24. 2 66 36 55 25 Exanpl e 44 Conparatve:
d| t P‘ ﬁ) WA 40 54 Exanpl e
ydrogeuufalga'z:davﬁler’qaﬁa}errg;}1 b + @5 gopol y- PC | o 5040 64
72 2% 30 5 o B ner ey compFa 98° o Ps
9 o4 79 exanpl €| 8{, eV 4P 50 55 36
PC polycarbonate Teijin Kasei | 1-1225
15
PS polysulfone ICI §3i¥§§2e500P
PPE polyphenylene ether gi:if__;ic Noryl 701
— 20 :
. styrene-grafted i .
. GRRZ rguiypﬁenyiene"etﬁer' L Rsabionaw o Yuden, SARR
l. v iy " 1
' prs polyphenylene sulfide §2;;;Ii§ﬁ Ryton R-6
25
F3T polybutylene Toray PBT 1041
texephthalate
i = thermoplastic Pelprene
0 TPET polyestex Toyobo 21508
“PA polvamide Toray’ Amilég_l017
asg ‘acrylenitrile-butadi- . 1 an
. AZS ene styrene copolymer Asahi~-Dow Stylac 181
impact-resistant
BI?s rubker mcdified Asahi-Dow Styron 492
rolystyrene
B 40
PO: polyoxymethylene (polyoxymethylene diacetate having
a melt index of about 10 g/l0 min as measured at
45 210°C under a load of 2.16 kg was used)
NR:



" EP 0 262 691 Bl (continued) Conparative ditto GPPE 25.0

67 74 87 Exanple 48 5 Conparative ditto PPS
2.8 55 79 &Ep GeezpdeB1 49 nodifi ed unhy- Conparative
drogenat ed Exanple 50 bl ock copoly- PC 34.5 70 32
47 10 mer D-3 Conparative ditto PS 8.5

60  « : 7 | r ati i GPPE
27.0 4 mixture of{pE/PEF! P20 AP %ltg)afr'r%? giéf?oégnﬁé‘f ative  ditto

PPS Shérmoplastd@ polymer4l 54 Exanple 53 20 Note: *5 See
the Note under Table 5. *14 See the Note under Table 13. 25 *20 The

gl 0ss® %43 nkasirterreacdoPS/RY (2/1 heimgitthadtdb) WEs Al hs Fdeh

parent hesi zed value in Table 18 is the value of gloss neasured with respect
to the conpbRf¥MAH-asdde RPLIMEEing the ionic crosslinking product E-3 of

the nodified hydrogen Kk ol ynmer C-6.ipnstead of. the copolyner C 6.
35 *zgqh‘EAf e"r‘y’éﬂ‘lf%oé:fa%?g/%gg ﬁéfufé"é’:‘g}ﬁo§ﬁ é°?|‘l’?ﬁ1tuﬁ% &8i - ation only)
in a weat hegggpﬁggl WRJMekact ured and sold by Atlas Co., U S A), the
| zod i npact strengt unnot ched) of 40 test pieces was neasured, and the

| zod i mpact cleventd i 1dnle@r nkben@XPOSiH@Rivall Be Yerh RArQoehenas

cal cul ated accord- ing to the following formula: 45 Izod inpact strength
retensi on (webhherkabiie toy) the) coateddsumpeet oft thagflntafflateeiposure in.

- weat heroneter x 100

both the longitudinal direction and the lateral direction
to form 100 cut squares. A pressure sensitive adhesive cellcrhane
tape was applied to the coated surface and the 'tape was
veeled off in the vertical direction. The adhesiveness

25 was evaluated based on the number of cut squares peeled

together with the tape.

: up to 10 of peeled squares

30 v 1l ta 20 aof neealed sguaves

©
O’
/\ : 21 to 40 of peeled squares
X

41 or more of peeled squares
35 :

Examples 42 through 45 and Comparative Examples 42 through 53

40 Compositions comprising a thermoplastic polymer and a block copolymer, shown in Table 18, were
prepared in the following manner. Namely, 100 parts by weight of a thermoplastic polymer was mixed with
50 parts by weight of a block copolymer by a screw type extruder having a diameter of 40 mm ( single
L/D=28) and the mixture was pelletized. Test pieces were prepared of the pellstized composition by
injection molding. The lzod impact strength and gloss thereof were measured and the weatherability and

45 heat aging tests were carried out. The obtained results are shown in Table 18. In Table 18, there are also
shown the values of the gloss measured for the test pieces of the composition comprising the ionic
crosslinking product E-3 of the modified block copolymer C-6, which was used as a block copolymer. From
the results shown in Table 18, it is seen that the compositions containing the modified block copolymer of
the present invention are excellent in weatherability and heat aging resistance as expressed in strength

50 retention.

55
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- froma 15

| zod i npact strength before exposure ih weat her omet er 50 Exanpl es 46
‘through 49 and Conparative Exanpl es 54 through 57 55 Conpositions

~containing the nodified bl ock &pmo2eprean saf t he present

i nventi on and

conparati ve conpositions were prepared according to the reci pes shown in

- Table 19 by using a screw type extruder
L/D=28).
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exceeding 20% is used, the weatherability and resistance to heat aging a;r'é
degraded. 20 25 30 35 40 45 50 55 39 EP 0 262 691 Bl Table 20

Conpar ati ve Exanpl e Examgp @ 268691 B1 51 58 59
Unhydr ogenat ed pol ymer used for formation of A-5
nodi fi ed bl ock copol ynmer 15 Hydr ogenati on degree (%
90 86 60 0 Amount (% by weight) of maleic anhydride grafted
1.2 1.3 1.3 1.2 20 onto the block copol yneredptinpqd) modi fi ed
bl ock Comparat've |C- 64itt& 6 | cpeR 6] 2003 [erre eopol yners725
xample 48 .
anount 50 50 50 50 therjmpl ast g
PC °® PC| comparativePC RC [err]1> pol ypar *[lerre 30 as anmount
100 10Q Examele 43 100 ™ 10p Veat 1era?r‘|%it)*[err](% 7 13 70
53 32 at agl ppgaified unhy- /8 /1 $5 47
resi st ance SymEoy-ive0 drogenated Nht g *15 345ee |t heyoNot e ungler | Table 17. *21
See the Ngt¥ Eghda b IBY U5 *14| See tHe Note| under Table 13.
g::i;i:t;‘l'e ditto Ps 8.5 60 13 47
. :iﬁ;i:t;f ditto GPRE 27.0 71 18 56
g:’;‘f;"l':‘;f ditto PPS |- 3.5 60 a1 54

Note:
*5 See the Note under Table 5.
*14 See the Note under Table 13.

* *20 The gloss was measured according to the methed of
JIS 2-B741l. Each parenthesized value in Table 18 is the
value 0f gloss measured with respect to the composi;ion com-

* Prising the ionic crosslinking product E-3 of the mééified

hyérogenated block copolymer C-6 instead of the copolymer

. c-6. | '

35 . .

*21 After and before 1000 hours' exposure (light irradi-
ation only) in a wéatherometer (XW~-WR manufactured and sold

w by Atlas Co., U.S.A.), the Izod impact strength (wmctched ) of
test pieces was measured, and the Izod impact retention
after the exposure in the weatherometef was calculated accord-
ing to the fecllowing formula:

Izod impact strength retention (weatherability) (%)

-~ Izod impact strength after exposure in weathercmeter
Izod impact strength before exposure in weatherometer

% 100

50

Examples 46 through 49 and Comparative Examples 54 through 57
55
Compositions containing the modified block copolymer of the present invention and comparative
compositions were prepared according to the recipes shown in Table 19 by using a screw type extruder
having a diameter of 40 mm ( single, L/D = 28 ). Test pieces were prepared of the obtained compositions

37



50 Exanpl es 52 and 53 Conpositions containing a glass fiber were prepared
according to the reci pe shown in Table 21 by using a screw type extruder--

having a di anmeter of 30 nm (tvgpg 262 BbFB#R8). Test pieces were prepared of

t he obtai ned conpositions by injection nolding, and the |zod i npact

strength was neasured. The obtained 55 results are shown in Table 21. 40

"EP 0 26 ®jdobh nBldingadnd gheddodGmpact strengiixtheres erasReasured-l herpiitained sesplisyarg showmidi f j ed -
hydr ogeviat ® drobl be kesdis pbiviprieFab- 1@, it is seen that the compositio'n containing the modi |eds.lejock

- 10 :opolyfer pf| e drdsers dnvantign (ifg@qqg[e@dn t'yp@ekresistance. Incidentaily, polyfstyrgne having a

10 [ emelghtcwgsedeyraigeular weightaf ahout 220,000, ps4894 it EXIPlp A8 andbearngpafiye Example 56.

40 s

- [err] thernoplastic polynmer PPE*[err] | )

- 70 gl ass fiber*[ ey} _ — 5 36 20 [err]
[err] [IZzod inpact styength* eg]! 2q o Eetr%e (Kkg. agnm cm not ched)
12.5 23. 1| @5 Note: ! gy R S%e t Notee ynder Table 5. *15 See
the1 Not e under Taple [17.. 30 {22 :C8lo9A- 401 (the ttade name of a glass
fi b8 manufacturef an 50|¥d py—NHttgbo—Cp—Japanm—wag used. 35 Exanples 54
t hrough 61 and Oo*q%ar ativeg Exanplles 160 t hreugh 6 Congositions of the
present inventionjand]c n’%afativ ¢qmpos t@ ns gonpri gi ng a bl ock copol yner
and 40 a ther nopl *P\E;i Cwpol yRer o shg @n a | & 22, %werle prepared according
to ;he recipe sho{v bp'ln Dy ust Ngoa S@r ek ype lextR uder having a di aneter
of 30 mm (twin, L& =28)Fp)_kneadilng. 45 $0 53 41 -
1) g '
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EP 0 262 691 Bl Ampunt Conposition Recipe
(parts by weight) nodified hydrogenated bl ock copol ymer 5 G2 or unnodified
bl ock copol yner A-2 thernopl astiEp pebyesrsf3
- 50 Shellflex 311 (the trade nane of a |0 naphthene type process oil
~manufac- tured and sold by Sankyo Yuka Co., Ltd., Japan) titanium oxide

1 st abi [Exempjes$Q and 51 and Comparative Examples 58 and 59

0.7 Note: *23 A?fﬁowdery product having a particle size of about 50 nesh,

“whi ch was BBUaATefigd Blpck 9"8@%9' ‘(’/”ér'ﬁy‘iff’ atpdhgecpyding oy the, gapegupthod as adopted for
9@1 througg B-6 to obtain two hydrogenated block

pPegygign o rpgenatadl Qpolymey,
tzthfrflr‘\)/elgr?}ifvgﬁé% %{Eﬁg @3 X g}t A ey KT”%? e
?rt)ladl ! r%(ea jnﬁb 5?1 @ g&hﬁ flg& y% @gh yme Q%Qa ﬁﬁ y

S b et
per rrane'ﬂfoclcséJpaI!/rﬂert tﬁ@ thechﬂl @hmr te @6 &Sél <§ tit fModifld@\Wn in
- Tabl €9 2nnyfo@hhibd BlofiESHbfnfor DN bifainsd o Imfe reeﬁoe%ﬁ&n. ih Radie 3218 using a

- COMPOSI tsrbW typ8 RkifiatY Wging B iiR@I bi fdmpl @iﬁéﬂe cops)| WaEpiecdl whbidrdPaa @nthe
i nvent i QRaihsd e p6ditloRNIby MMEton indRling OdiA ANicldathBrabiftirRRE hdat SJhgQEIOWrS icatflocdit.
~unnodi f iTeglodwinea kesGiBR@d $he®d iniTabié 200Si | e strength, abrasion resistance and
. resi st ancerrém tHeQeRILSBWO M TABIE Z0,11E18 Isechit thal when a%amred iblack dopolyrhee praphrad flom a
descris bédck rogdolymeiNbéving™ 4 hydrogbestiol alehree Gowet ean\@Bad ltear etlnidnict ynsbterstonvéegree
car r i ed egnaedingl 20%NEséd the credthradbilitylead tegistangeiteltmebagih atelviegredadposi t i ons of
Exanpl e 54 through 61 , after the weatherability test, substantially
“retained the characteristics and rubbery elasticity, while with respect to
the test pieces of 40 the conpositions of Conparative Exanples 62 through
. 68, t#e elongation retention at the tensile test was |ower than 30% and t he
rubbery elasticity was | ost, show ng considerable deterioration. 45 50 55
42 EP 0 262 691 Bl '

25
30
35
40

45

56
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' TabIe 22 *8 Abrasion Conpr essi on Permanent Bl ock Co- Ther no-

Tensil e Resi s- Strain (% *26 5 pol ymer
S plastic Strength tance*25 EP 0262691 B1 *27 *27 pol yner
~(Kg/[err]) (index) [err] [err] nodified hy- drogenated Exanple 54
bl ock co- - PO 128 135 20 33 12 22
polymer C-2 10 Exanpl e 55 THHYe 20 PC 140 150
18- - 30 10 20 Exanpl e 56 ditto _ PS 133
- 145 . 17 25 10 12 Exanple 57 ditto NR 125
130 . 21 32 11 21 15 Exanpl e 58 ditto _ PPE
140 160 17 27 12 Q0 Exanple 59 ditto PPS 1
. 137 1 18 26 10 16 {Exanpl e 60 gitdQve PC+PB*[ err]
131 130 19 11 21 ExgnplExzple Ca@{%fﬂe PS+PA*[ err]
128 130 20 35 3 20 uniodified Conparative bjock co-
PO 1 93 80 36 - Hgg] qsfb(agmlﬁ 659 | pol ymer A-2
25 Conpar at ifve tH-t++6 J 102 100 30 53
- - Exanpl|&@ndw dxngenattad eodivamspt € 42 ditto PS| 97
90 34 |useqy for formatia@orgfaratijve Exanplz-%3 fitto
AR 90 |modified bipck copgigmer |51 - - 35 40 45 $0 55 43 EP
0 262 691 Bl Jconttnued)
: drogenation degree (%) 90 86 60 0
Amount (% by weight) of
maleic anhydride grafted 1.2 1.3 1.3 1.2
— 20 cnto the block copolymer
L e s
r | modified block "
C-6 | C-6' | C-6 b-3
5.8 | copolymer
"r'l 0
25 2% | amount 50 50 50 | 50
Q>
2. | thermovlastic -
%3 polymer*15 2C =C PC PC
O _
]
30 & amount 100 100 100 190
Weatherability ™21 (s) 73 70 53 32
Heat acing - ==
" 35 resistance*1l4(s) _ 78 71 =2 47
40 Note:

*15 See the Note under Table 17.

*21 See the Note under T=zble 18.
45

*14 See the Note under Table 13.

50 Examples 52 and 53

Compositions containing a glass fiber were prepared according to the recipe shown in Table 21 by
using a screw type extruder having a diameter of 30 mm (twin, L/D = 28). Test pieces were prepared of the

obtained compositions by injection molding, and the lzod impact strength was measured. The obtained
55 results are shown in Table 21.
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3Corrpar ati ve Exanple 64 ditto PPE 100 100 32 54

-5 Conpar ati ve Exanpl e 65 ditto PPS 98 90
34 51 - - Conparative EP 0 262 691 Bpol y- Exanpl e 66 ditto
styrene 120 100 27 63 - - 10 Note: *25 The abrasion

resi stance was determ ned according to the 15 nmethod of ASTM D- 2228, and
there is shown a relative val ue cal cul ated based on the supposition that

t he abrasion of the conposition ofap@MRarati ve Exanple 66 conprising

pol ystyrene as the ther m)pl astic porymer was 100. A | arger val ue indicates
a better i taRet—226—TFhagreastHerent was
carri éd o _of 2. 5%#&;}?1& %Z)rrarmma 3 e of 22
hours acc Mg _LO,.30 27T —Arthe—stepof jext r usi on
kneadi ng, 0-'1‘5 %@ggi;&déﬁ%‘ﬁﬁ?eﬁ? ez‘#ﬁcl% edrate asas furlt her added |per 100
parts by weigh of the sanplle G 2. and tlhe conpression

per mapent| 8§t éhadgflémelyrcgggg;\é{@g RS |tion conpri ding the ioric cross-
l'i nki ng Sk'dd,u( tooblymer edi fi ed bl ock cop‘ol ynmer was 40 10 nmeasur ed.
m

oot o Tt

*28 A
(m xi ng wegght] tharmeRtasyicnepbyreePas thle 45 40 t her nopliasti c

pol ymer . |[ELfmpl; €S 02 ANy .03 & el Ve EXanpre 6‘7—5'0—‘00'er0'in tions
conprissi ng S VAR 706t K8 f’?%ﬁfrsgj Fame jof a partialll y nétal - criossl i nked
et hyl ene- acr)flchg saCid 50133 yner avai l ablle frojg Du Pgnt Cgq U S.A) as the

_Corrponent according to Irhczx reci pe <shown in Tahl e 23 by
using mxj gg naql ls. . Test pieces ofs the obf ai ned conpq5| tions wer:e pr epar ed
by conpr sglfo gﬁ?gﬁ}‘@ﬁ%ﬁ@;@g T%od |rrpacF st nengt h tjher eaf; was imeasured to
obtaifl r Shown 1h - Tabl e 25, fromwhich it ||s seen thati the

conpositionsirf the present invention havb an excellent |zod |npact
‘strength. 44

25 Néte:

*5  See the Note under Table 5.
*15 &ee the Note under Table 17.
* *22 CS 994-401 (the trade rame of a glass fiker maﬂufactured

and sold by Nittobo Co., Javan) was used.
35

Examples 54 through 61 and Comparative Examples 60 through 66

— Compositions of the present invention and comparative compositions comprising a block copolymer and
40 a thermoplastic polymer, shown in Table 22, were prepared according to the recipe shown below by using a
screw type extruder having a diameter of 30 mm (twin, L/D = 28) for kneading.

45
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NEP 0 262 691 Bl Table 23 5

Exanpl e Exanpl e Conparative 62 63 Exanpl e 67 [e_rr']m T

“component (a) amount (% EP 0 262 691281 20 20 by

wei ght 10 [err] [err] conponent (b) king C7 E-8
B-6 [err] amount (% 80 80 80 by weight) |zod
| npact Stre(p th *[err] (Kg.cnicm notched) ©  Amount 6.5
8.7 _Sqwidﬂng&es_%ﬁSeethe Not e ufPREFtT AN ewesiohth Exanpl es 64
througpog)lfﬁ aratlv es 6 throu h 72 30 Conposi tions

conpr i S1$iG; % gBP Evaflex 5D (the trade nane of an
et hyl ene- VI ace te c Sgl XWﬁFI B?e from M tsui Polychenical Co.,
Ltd. | e wer e prepared by, SI ng a screw type
extrud%r \ﬁlnagsstal%; arrglfn%r of 40 mﬂ (single, L/D = and t hese
CONMPOShé VNS eI A 3t d ech.tg the adhesi veness to an al um num
pl atg. né’&l@th&ﬂéld}%e@h% E\féh%&éggﬁgggabg Table 24. 35 The nodified

hydr ogemedd cartd M@WSHEEQQOCY xshown in Table 26 v prepared in the

f ol | owtmg, madner Japah) ock copolymer of the S-B-S type having a styrene

. content of 20% by weight, a nunber average nol ecul ar wei ght of about

100, 00t kel wm \@¥ide content in the butadi ene bl ock ofl about 35% was

- hydrregenat ed to a| n a hydrogenated bl ock copolymer B-7 (having a

“hydr og% 'gzPee of about 40 90% . The obtai ned &dbol yner B-7 was

nodi fied w t h mal ei ¢ anhydride to obtain a nodified hydrogenated bl ock
copol ygpL, &8 (the amount of maleic anhydride grafted onto the hydrogenated
bl ock copolyrrer was 0.25% by weight). 45 50 55 45

~— 20
*23 A powéery product having a particle size of about 50 mesh,

which was obtained by freeze-pulverizing the pelletized

2 thermcplastic polymer, was used.

*24 2,2'-Hethylene-bis(4-methyl-é-tert-butvlghenol) was used

as the stabilizer.

.30 . . . .
Test pieces of the obtained compositions were prepared by molding, and the tensile strength, abrasion
resistance and compression permanent strain thereof were determined. The obtained results are shown in
Table 22.
From the results shown in Table 22 it is seen that the composition containing the modified block
"~ -35 -copolymer of the present invention is excellent over the comparative compaosition comprising an unmodified
block copolymer in tensile strength, abrasion resistance and resistance to compression permanent strain.
According to the method described in the Note *10 under Table 6, the weatherability test was carried
out. It was found that the test pieces of the compositions of Example 54 through 61 , after the weatherability
— test, substantially retained the characteristics and rubbery elasticity, while with respect to the test pieces of
40 the compositions of Comparative Examples 62 through 68, the elongation retention at the tensile test was
lower than 30% and the rubbery elasticity was lost, showing considerable deterioration.
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- double b

" EP 0 262 691 Bl [ERR| 45 Exanple 67 The hydrogenated bl ock copolymer B-1 ~* = °

was supplied into a screw type extruder having a dianmeter of 50 30 nmm

(twin, L/

D = 28),

and si mul t aneogplgy2e2@aigiart by wei ght of Perhexa 25B

[the trade nane of 2,5- dinethyl-2,5-di(t-butyl peroxy)hexane available from

. Ni ppon Yushi

K. K., Japan] and 35 parts by weight of maleic anhydride, per -

100 parts by weight of the hydroger)l,a.glec&zbl ock copol yner:B-1, were supplied

“through the side supply inlet provi
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25 4. A nodified bl ock copol ymer according to claimi, which is a product

- obtained by the reaction of a |linear
substituted aromati c gydrexegiwn pol yner bl ocks having a

nmonovi n

yl

base bl ock copol yner of at |east two

hydr ogenati on degree of not greater than 20 %w th respect to aromatic

doubl e bonds t hereof and at

| east one ol efin conpound pol yner bl ock

hydrogenated to have an ethylenic unsaturation degree not (gxag&ding 20 %
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t hereofl. 5. A
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m gittwher(

i gdhipai d

| i near (base bl ock | ynet isja 35

product| xrwdeced| by “Ser ect i velysenay fir dd&natfi 1§° a | rlecur
copglLyner conprising at feast two Torovinyt—substituted—aronatte

hydr ocar bon pol ynmer bl ocks and at | east one pol yner bl ock conposed mainly
of a conjugated di ene conpound, said linear precursory block copol yner

havi ng a ér average nol ecul ar wei ght of 20,000 to 500,000, wherein said

moiory of oo morgreriy depRatblihahel B iR BB Ao LS ey TN T

unsaturati on degtle@ of Adre pedapspradd eskr& ARPSERE SBidlayiwd the conjugated
di ene conpound is 20 %or less. 6. A nodified block copolyner according to
claim5, wher el itthE2LOHATGAL RAFeHi Bh&hEoHIRPORLEIMDI ER3E Ghesai d | i near

precursory bl ogky£0BQ! ¥ Bkhe NASnR s VLIV o?%gl'a%elgxémgl Ogg0 45 7. A

co i
i Hegr Gg 507y | bl ock

nodi*fi ed bl ock copol yner according to clalmé, erelnthe vinyl content is
.25 to 65 % 8. cANPIEGILRY exp ik tlene opo| thrEthermoplalitng palyekaiwasd, wherein
sai d nodi fying ggent, ES sel e%{ ed ,fépm‘_t he group consisting of maleic acid,
mal ei ¢ anhydri de.” mil 8T Ec T A s BPEC2 RA| 2PEEETT FORAT PR TeFei ¢ aci d 50
imdes, funarigaaedd, fumaric acid esters, fumaric acid amdes, fumaric
~acid imdes, itaconic acid, itaconic anhydride, itaconic acid esters,
i taconi c atf&l ZRe deegsurenessnyzs gervidehrdbsat hatwpeaasiea rati c acid,
hal ogenat ed nalei nhydrj de.. l.o ted elc acid ester hal ogenat ed
. mal ei ¢ acid arriloc?leg',aag é?!bgéegé'f'%%%r?ﬁ%incg'“gc?gc}%%ni“'a‘e's? ,aecoxaing o
Ci s-s#- cycl ohexdng-®-620ti car boxylic acid, cis-4-cyclohexene-1, 2-dicar-
-boxylic anh%:_pr i.ge{:_ ci s-4-cycl ohexene-1, 2-di carboxylic acid esters,
" ci s-4-cycl bhex&iiet™t ST Cir BEXEASERn gipeadingy 045 FFFgdly weight of
ci s-4-cycl ohexenge lstafiGAROX e AGIH ek edCB00 sars ict
" ‘endo-ci s-bi cycl o( 2, 2, 1) - 5- hept erféfi, gd-uqaéii(r:gaéribg%l'iac %cblyd‘,”e'gnt
endds ci s- bi cyclkd(the? sajrle Bept amd- 258 -cdinpaadsdny | decmandntd sk dsin
...endo- ci s- bi cycIQ(_)_(Z‘Wx 2,)51%‘-1 9- hept ene: 2, 3- di car,_boxgll ic acid esters,
endo- ci s- bi cyclP8( 2D I} BARE prFRES L 197 FRIRHIE LT itEe Al CafiTHES, and
endo- ci s- bi cycheqRind, prcdrdtept ane- dod-dbs asRex yddro1@rd.dwgi des. 47 EP O

262 4991 Bl the conpositions were examned. It was found that this
 conposition i s™&E¥%ent in paint adhesion, inpact resistance, gloss,
weat her abi L28 y 2Rtk 231 S 398at A-08RlG AALNG 38 ¥R1/1 PSalNE Itions
" obtained in Exanples 32 thrgugho(z?S. s LD 33NN oS SU0E

of PS/PA (mixing weight ratio=2/1) were used as the

45 thermoplastic polymer.

Examples 62 and 63 and Comparative Example 67

Compositions comprising Surlyn A-1706 (the trade name of a partially metal-crosslinked ethylene-
acrylic acid copolymer available from Du Pont Co., U.S.A.) as the component (a) were prepared according
to the recipe shown in Table 23 by using mixing rolls. Test pieces of the obtained compositions were
prepared by compression molding and the lzod impact strength thereof was measured to obtain results
shown in Table 25, from which it is seen that the compositions of the present invention have an excellent
1zod impact strength. :
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5 Cainms 1. A nodified block copolyner conprising a |linear base bl ock
copol yner of at |east two nonovinyl substituted aromatic hydrocarbon

pol ymer bl ocks having a hydrogen&ricmze2dsagmie of not greater than 20 %w th
respect to aromatic double bonds thereof and at |east one ol efin conmpound
pol ynmer bl ock 10 hydrogenated to have an ethyl eni c unsaturation degree
- not exceeding 20 % said |inear ggée ggock copol yner havi ng a nonovi nyl

- substituted aromatic hydrocarbo of 5 to 95 % by weight and having
a numnber average nDIecuIar melght of 20, 000 to 500 000 prior to the

hydr oge met=or s st one
nmol ecul %r unit gra 11 0% e@aﬂmleurﬂ:dnmraﬂ;arm ng at | east
one nenfer sel ect ed f r ora—eH~car boj i d & oup| &namBeuph] deri ved

amount  ¢fg ( ht per 100 Zmrts| by 2&i ght pf said base
"blockuﬁodbl ¢k copollynmer accprding to claima1,
~ wherei n|tHe dﬂm&eﬁbﬂ¥|(§ bsidid uted droﬁﬁﬁl( hyqyocarbon cgntent of said base
bl ock copdllymer is 5 to]|60-%by weight lfled bl ock copol yner
accordlhggto claim1, etrgiunt h@ fon ylnyl %ﬁQStI ut eglyaromafic
hydr ocafbon cont ent of. $a®xiﬂaﬁ9®tbloc co@oly i B over 60 % by wei ght up
to 95”@6i CJUSIVE’D WBIQHL*-Z5 A A TrodiFred—btopk—copotymer according to
claim1l, iﬁﬁ é”" EE e obtalned Oysthe geactipn og.a |inkar base bl ock
- copol ymt = ot/ St 'I§3§ monovi nyil substilt uted arbmatic hydr bcar bon
pol yner bl ocks having a hydrogenati on degree of not greater than 20 % w th
respect to aromati ¢ doubl e bonds thereof and at |east one ol efin conpound
polynEr bépck hydrogenated to have an et hyl enic unsaturati on degree not
exceedlng Y0° % said |inear base bl ock copol ynmer having a nonovi nyl
substituked sdp un Y, rfoon content of 5 to 95 % by wei ght and
havi ng a nunberqg%eﬁggg ﬁo ggdqggﬁﬁéfght of 20,000 to 500,000 prior to the
hydr ogenati on, with at |east one nodifying agent selected fromthe group
- consisting of unsaturated dicarboxylic acids and derivatives thereof. 5. A -
nodi fi ed bl ock copol yner according to claim4, wherein said |inear base .. .
bl ock cdpahyesess threugh 68and Comppra®d ERdmdiis @d ukkgh By sel ectivel y hydrogenating a
- linear precursory block copolyner conprising at |east two nonovinyl , .
subst ot ut eGonznositiaat cangiyioy e cadilwirbige kypalmeldnd Esleansd (b rhdafine @Ngh dIRlaeer

bl ock coimploasetete reapotimer evailablecion Mitrat Rutlchingtut Ca.OLOuEpah), ashenl ih MRS 26, were
pr ecur sd¥apapfl by lusipg s icprrelypehextriideg having Lantiameter\at 140 gem Ifaiglec WDax 286) @it thede _
- 20, 000 tcamBCG@WGO'(Pfe RFieT withrespgetdo the aghosivanesstig dn elgreinan plete. Tre opeinbdresatsl aat  t he
* conj ugat® ﬂ¥ﬁ" ghle 24 mPound noi ety of said polynmer block to the extent that
the 4 h§t 'H?ﬂ'“é%“& 'Eﬁ?g%{?%P'aﬁkl ‘ES’H°'¥1’% (G shipwn t'méaqiﬁ)rz@wesr prsmwwndhmpm

mai nly Jt %d<m)| ge oun is 20 @6or | ess. 6. A nodified

bl ock ¢ %IC VIR f%& ﬁ’but p3 :%9 F‘W 28(’3 y ‘e& "tl‘i"B?‘ie"“’?f‘éﬂ‘?pound

. 00 an
nD|ety

RUhCEhL S 10
o go, /090% Tﬁe oyﬁa. % eﬁa dy bl 9 jﬁ% (ﬁ é% oge m0d| Id retwwl @g?tn t he
Vi nyl C%mclewpol&rﬁer 8 tﬂa ur(loof alec a%@ll o' g 8%?(9 quXz{{E o bloc§ ccﬂnommg%]iél Ssting

cl ai m 4,0.26faay@Nelghgai d fying agent 1s se
of maleic acid, nmaleic anhydrlde mal ei c aC|d esters, nalelc aC|d am des,

mal ei ¢ aci d
45

therefron1b%8gn? nl q%%&o‘“?‘“‘?ﬁn Pase prock eoporyner in an
difi'ed
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- 50° i.m des, fumaric acid, fumaric acid esters, fumaric acid am des,
. fumaric acid imdes, itaconic acid, itaconic anhydride, itaconic acid

.esters, itaconic acid am des, igmeee2e91981d | m des, hal ogenated nal eic
aci d, hal ogenated mal ei ¢ anhydri de, hal ogenated naleic acid esters,

hal ogenat ed mal ei ¢ aci d am des, hal ogenated nmal eic acid i m des,

ci s-4-cycl ohexene- iz ropey T Tyl ohexene- 1, 2-di car -

, cagunpoar v C Al
boxylic anhydride, cgJ -glll-cycl peke@ :a(rgpoxyl ic acid esters,
ci s-4-cycl ohexene-],§ ilcar baxvl des,
Ci 5-54- cycl ohexene- 3, A{di|car bgxyl
endo> ci s- bi cycl o( 2,|281)R|5-8e 1 dj c acid,
endo- ci s-bi cycl o( 2,]281).-15-He 1dj A it anhydri de,
endo- ci s- bi cycl o(2,{283) 5] "5- hepptse c acid esters,
endo- ci s- bi cycl.o(2, 2g:.)~ 5-Re : yli g acid anmides, and
endggci s- bi cycl o( 2,{2rP—{5~h H xylift acid imdes. 47 EP O
262 691 B1 9. A rmdi'k,'i'q,d hl,oc ing to any one of clains 1
to 8, which is ionijcBilg} orosshi hked threugh & | past one netal ion
sel ected frown the |gpfup—const : y di val ent and trival ent
nmetal ions to formaE isINi sal ed bl ock copolyner. 5
10. 'A nodi fi ed bl odk®¢&Pol Ve Ra 9, wherein the ionical
crosslinking of saifd rredgr POty ough said netal ionis
effected using a crlosgiankengl aggne s¢l eCi ed h conpounds of said netals
in an anount ratio lob 0.1 To 35’0if’f’tir of ar ratio of the nmetal of
said crosslinking doBfT felatf 4e|t0 s d e bl ected froma
di c&t boxyl il acid grgutgola g[gu psenti ved fheref fom which is contained in
said nodifi bl oc\lﬂhg( pol yrer} 10 T1. Hl ock copol yner accordi ng
‘to claim9 10, Rei id mptal | hst one nenber sel ected
fromthe gr8lp cons T hi @ {sodiu ASsSi um  nmagnesi um
. calgium zift and fi nNum i on®. |15 2. A i ¢d bl ock capol yner

according to claim d
copol ymer of at |edst tWoedDNPVi hyb
pol ymer bl ocks and N

]
| bck copol yif8r is a bl ock
3| omat i ¢ hyg®ocar bon
cg-,'(l efinjpol ymer bl ock. ]:g A process
I
)

ek 5 bnpri ses reacting a |inear
t=t wo |gonovinyl substifuted aromatic
Ht§ on degree of Jot greater
than of 20 %wth r o $ thereof ad at |east one
ol efin compound pol ocki-hydroget an ethylepic L
unsaturation degreel ngt pxceefi n@ 20 YnshE mear base bl agk copol ynmer
haviFhg a nonovi nyl t uhefl aromatilc hydrocar- [bon conteR® of 5 to 95 %
by wei ght and havin e avlr age |moLecul ar wei ght  of 20,000 to 25

500, 000 prior to th r @gnpti @n, wiltBPat | east [one nodi fykng agent
selected fromthe g C@li pti 8y of fup ed}di carboxyl | c acids and
~deriyatives thereof L Er bsegce of| @-1abcal jnitiator s§ that at | east
one nol ecul ar unit g| at Ol east 8 iWer [sel ected ffom a :
- di carboxylic acid g[foup ~gups—dedi § Repeffomis @ afted onto said

| i near base bl ock cppol ymotmandvaamrg rr g m

z

45

Example 67

The hydrogenated block copolymer B-1 was supplied into a screw type extruder having a diameter of

50 30 mm (twin, L/D = 28), and simuitaneously, 0.1 part by weight of Perhexa 25B [the trade name of 2,5-

dimethyl-2,5-di(t-butylperoxy)hexane available from Nippon Yushi K.K., Japan] and 35 parts by weight of

maleic anhydride, per 100 parts by weight of the hydrogenated block copolymer B-1, were supplied through

the side supply inlet provided on the cylinder portion of the extruder. The maleinization reaction was carried

out at a cylinder temperature of 250° C. The obtained block copolymer (C-9) was treated and analyzed in

55 the same manner as described hereinbefore. It was found that the amount of maleic anhydride grafted onto
the hydrogenated block copolymer was 18.5% by weight.

Compositions were prepared in the same manner as described in Examples 32 through 45 except that

the copolymer C-9 was used as the modified hydrogenated block copolymer, and the physical properties of

46



0.05 to 30 parts by weight per 100 parts by weight of said |linear base .. .-
bl ock copol yner. 30 14. A process according to claim 13, wherein the
nonovi nyl substituted aromati cgpyfsgdcayipn content of said |inear base

bl ock copolynmer is 5 to 60 % by weight. 15. A process according to claim

13, wherein the nonovinyl substituted aromatic hydrocarbon content of 35. . .
sai d Ithermeapodiasewiyb @gdminmipt wgsrtound thatahie corfitdsi%iorby exmilaphin pajpt sdhesidn, fopact

I ncl usesisiandsy giges, givatherdiglity Angresistasep toclmat diimp ag @relt kaithe oBposiives ebtainaiaind .

| i nearExayepiss 3Btsedgh ddpol yner is a product produced by sel ectively
hydrogenating a linear precursory block copol yner conprising at |east two

mondvi Ssubstituted aromatic hydrocar bon pol ymer bl ocks and at |east one
po ym,?r osed msu n of 40 % % al& ed d ene co ound, sai d
| i near é"qﬁ{fg‘gg %DC?JX oo

a :%eeglfn réater t Ight

o 28 ot gg’g § by AN e gsﬁy e
ar b

thal t he el rfg H%%M?éub gsﬁﬁlc& o Ebonif ﬁg 0§sk%cb9%%§{3 gmainly

of the C&Olhéjg% ﬁde b(—,@ M ht §f O Qooéoo ﬁroréj he ﬂyﬁrogéﬁaﬁgn O&fPihear

accor di ngasé Bidek oPaiykier nemg' Qi MbabiNeneCRABLHBATRAR HHiBi eherRABOBAE mBRLALY Rl sai d

| i near pecAGIAInG Af iash bRCIKerfisHd 41y018RI frdfS didarbidxial! aciacy?duerahd goupbQiefivad drdfom18. A
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45
7. A modified block copolymer according to claim 6, wherein the viny! content is 25 to 65 %.

8. A modified block copolymer according to claim 4, wherein said modifying agent is selected from the
group consisting of maleic acid, maleic anhydride, maleic acid esters, maleic acid amides, maleic acid
50 imides, fumaric acid, fumaric acid esters, fumaric acid amides, fumaric -acid imides, itaconic acid,
itaconic anhydride, itaconic acid esters, itaconic acid amides, itaconic acid imides, halogenated maleic
acid, halogenated maieic anhydride, halogenated maleic acid esters, halogenated maleic acid amides,
halogenated maleic acid imides, cis-4-cyclohexsne-1,2-dicarboxylic acid, cis-4-cyclohexene-1,2-dicar-
boxylic anhydride, cis-4-cyclohexene-1,2-dicarboxylic acid esters, cis-4-cyclohexene-1,2-dicarboxylic
55 acid amides, cis-4-cyclohexene-1,2-dicarboxylic acid imides, endo-cis-bicyclo(2,2,1)-5-heptene-2,3-
dicarboxylic acid, endo-cis-bicyclo(2,2,1)-5-heptene-2,3-dicarboxylic anhydride, endo-cis-bicyclo{2,2,1)-
5-heptene-2,3-dicarboxylic acid esters, endo-cis-bicyclo(2,2,1}-5-heptene-2,3-dicarboxylic acid amides,

and endo-cis-bicyclo(2,2,1)-5-heptene-2,3-dicarboxylic acid imides.
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7. A modified block copolymer according to claim 6, wherein the vinyl content is 25 to 65 %.

8. A modified block copolymer according to claim 4, wherein said modifying agent is selected from the
group consisting of maleic acid, maleic anhydride, maleic acid esters, maleic acid amides, maleic acid
50 imides, fumaric acid, fumaric acid esters, fumaric acid amides, fumaric acid imides, itaconic acid,
itaconic anhydride, itaconic acid esters, itaconic acid amides, itaconic acid imides, halogenated maleic
acid, halogenated maleic anhydride, halogenated maleic acid esters, halogenated maleic acid amides,
halogenated maleic acid imides, cis-4-cyclohexene-1,2-dicarboxylic acid, cis-4-cyclohexene-1,2-dicar-
boxylic anhydride, cis-4-cyclohexene-1,2-dicarboxylic acid esters, cis-4-cyclohexene-1,2-dicarboxylic
55 acid amides, cis-4-cyclohexene-1,2-dicarboxylic acid imides, endo-cis-bicyclo(2,2,1)-5-heptene-2,3-
dicarboxylic acid, endo-cis-bicyclo(2,2,1)-5-heptene-2,3-dicarboxylic anhydride, endo-cis-bicycio(2,2,1)-
5-heptene-2,3-dicarboxylic acid esters, endo-cis-bicyclo(2,2,1)-5-heptene-2,3-dicarboxylic acid amides,

and endo-cis-bicyclo(2,2,1)-5-heptene-2,3-dicarboxylic acid imides.
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45 17. A process according to claim 16, wherein the conjugated diene compound moisty of said linear
precursory block copolymer has a vinyl content of 10 to 80 %.

18. A process according to claim 17, wherein the vinyl content is 25 to 65 %.

so 19. A process according to claim 13, wherein said modifying agent is selected from the group consisting of
maleic acid, maleic anhydride, maleic acid esters, maleic acid amides, maleic acid imides, fumaric
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45 gewichts von 20 000 bis 500 000 vor der Hydrierung aufweist,
mit mindestens einem Modifizierungsmittel erhalten wurde, das aus der aus ungesittigten Dicarbonséu-

ren und Derivaten dieser bestehenden Gruppe ausgewihit ist.

6. Modifiziertes Blockcopolymer gemaB Anspruch 4, wobei das lineare Basisblockcopolymer ein Produkt

50 ist, das durch selektive Hydrierung eines linearen Vorldufer-Blockcopolymers, welches mindestens zwei

monovinylsubstituierte aromatische Kohlenwasserstoff-Polymerbldcke und mindestens einen haupt-

s#chlich aus einer konjugierten Dienverbindung gebildeten Polymerblock enthélt, und wobei das lineare

Voridufer-Blockcopolymer ein Zahlenmittel des Molekulargewichts von 20 000 bis 500 000 hat,
hergestelit ist,

55 wobei die selektive Hydrierung an der aus der konjugierten Dienverbindung bestehenden Einheit dieses

Polymerblocks in dem AusmapB durchgefilhrt wird, daB der Grad der ethylenischen Unséttigung des

hauptséchlich aus der konjugierten Dienverbindung gebildeten Polymerblocks 20 % oder weniger

betrdgt.
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14. Verfahren gemiB Anspruch 13, wobei der Gehalt an monovinylsubstituiertem aromatischem Kohienwas-
serstoff des linearen Basisblockcopolymers & bis 60 Gew.-% betréigt.

15. Verfahren gem&B Anspruch 13, wobei der Gehalt an monovinylsubstituiertem aromatischen Kohlenwas-
serstoff des linearen Basisblockcopolymers iber 60 Gew.-% bis sinschlisflich 95 Gew.-% betrégt.

. ] R



""_-val eur supéri eure a 60 %et une val eur allant jusqu' A 95 % inclus en poids.
4. Copol ynbre sequenc6 nodifie suivant |a revendication 1, qui est un

produit obtenu par |a r6action cEp@262 691 B1 copol yntre séquencn |in6aire de . :

base, d'au mai ns deux s6quences de pol ynbre hydrocarbon6 aronmatique a
substitution nonovinylique ayant un degre d' hydrog6nation qui n'est pas
supb6ri e erig@er/geieds| Angprachdtliivoest das dineswnBasigblonkenppigmersein @todekt agh depidushune
" s6quence dweleldiyp idierung eines inearpro¥@ladereiidckiopelvmans, deoiedBisndevamatdvingsustav oi
“un degr 6 dvipifs gpmrtiseiedfehiervastesstaffismadiognpid sribdestanbseinan hayptyashliel ges oinfbr e
. .s6quenc6 |onEdseR Dafé"eﬂf&‘?é"ga Fﬂeteurﬂ’e'yff“%fﬁ'eﬂ‘re"@ﬁ"ﬁ aaearZan'Prém%' S?Fa'i"?' Ba ..
substit uti H'C{“ﬁ‘m”zo%ﬁ ‘ﬁ U‘(—?’s é’° 8"”@@9@3 r?‘r‘ﬁsse R
- nol 6cul air g 'd t +0 C'E,s' D i"; ry wi é’b gg On,
sur au noi r%keﬂ e N [’i’Ps% TR %eélk?ﬁ'"gle g 'ec'ﬁv?f indug QIbIHRIRA\FielY ﬁes
i nsatur6s e eur dé” eé Copol ynbre sequenc6 nodi fi6 suivant |a '

r evenlgl qgt ﬁr?fghré}r g%@%\ngrﬁ&ﬂe& Jvcﬁ)e CHP Ql!lsy &[«91 @%eﬂ&ﬁerblhm&'gg Idété Einheit (ﬁ,g baée |

est un progididn RHAREHER KIBpdAL s%t{éﬂ% g Lo 8 bis 6 osGfaP 0! ynire quuencG
l'in6aire pré6curseur conprenant au nmoins deux sequences de polynbre

~hydr ocanfonpramégoriis Akprudn $1ASkei bdd VinPIBrupengonkIngs tissse, @btragtl NMDI NS une

séquence de pol ynbre conpos6e principal enent d' un di ene conjugu6, le

~copolyhs.evestatgere gaesd iAnspaich e3P weissil [da€ ModBiieraigsidinel RS Groppe Chdsmhand avyenne

“en nonbr e Maei8urd0dalansE@eanty30d, Nididnsiliragematilainsigehrgddni MalsiGddantmidehf fckube

‘sur | e radidoml Faeargiuepsere.ofjmagédweainiddna Fumarsigreipidee s Bajorshwe hsornpdlraantivded. au -

-poi nt que ‘takongd@pestern. elopsdureatidenn |@pmah@mi@uehimemi@es dpisinaiee, alopryloptemr e

: _conpos 6e pYaleiesiyyeanbyrtipt haipgenifriam Maleippiulpgeign.shsjogenipsierp MabingAyrepm g, ihalpgegien 20
76.2° CopalP %r?ﬁ'eé‘s%*%'ﬂ@ﬂb 6"%@1@?‘?—3“’%‘ 'G‘S?TPWF%“% é\%@ic@aﬁx%haﬂ'car%ﬁ%”qa@mueI

I e r adi cal v gisdy 'heF'é"" Qlﬂ@*ﬂ?é 2 q'%é’&"sﬁ’ é‘%@é‘ur%se

IS"

une L eneu oo e fg ggﬁw '&;vc'aﬂaé*?ﬂ& A ol T

entre, 25 e,fes _2436",3 I cérbons "r?a"% QuiVan a reven |ca i on
4, dans quﬁ agen an est ch0|5| parm 30 aci de mal 6i que,

ranhydr lzsleer@Ar@ s eln@rﬁ d%n@&&éﬁé 13 bigSs, wcﬁ’&szugﬁzlul:h d”i'&v&ﬁetéﬁﬁd &sIMRiizibrin

i ni des de biodEdpdigmEmR! it FHitRlestdns AeRCurlidt MGAINBISINIULGS dudgBMERIoR SrereRingaiisles de
1" aci de f ugnwsdOWébei HRSMbtEN BRSdeH Grbppd Wofl BinkaHigRA,| SidMvertibendGriddgreilvbragen WIslae,
‘I anhydr i deadsgen@RistLHR,wob@ SinildnREOVHeRBs moifizicntsd BleckedpBlymeragebider widdaconi que,
~‘les imdes de |'acide itaconique, un acide nal 6i que hal og6n6, un anhydri de
- mal 6i quet.harelyémgsmid Asspnmh e@ twelsei Haxl MayGenGarhiltdie Sesivarrdesndamittelg) Endesn miediflzieaci de
- mal 6i que, EeSlothepmdbymeon@l big@Meangdivben als Welvarhdlias des Madliiingieen Verrelzongdmittel zu
- Ci s- 4- cycl hestenicarbopsiyiegaipiroxupdl idenee abgeledietery Biuprie apsogwinitery Kirtrieescisnie dem 2-
" di car®oxy | medigiergreBocksopolymeiRefrédiexbne- 1, 2- di car boxyl ates, | es ani des de

‘| " aci de ci s-4-cycl ohexene-1, 2- dicarboxylique, les im des de | ' aci de
ci s-4-cyel B?Vé?(ﬁ’h@erla”zA’éfPﬁ'é'i SB)P??' yvobgi: d&% gl caiyp) Jercus. ‘HF'EWCNG"“’" Kalium,
(2, 2, 1) - 5- Hagresie CZ“'S’“d?'R"a“r"Bé‘iW‘ s‘ehené\?ﬂ‘rﬁfﬁﬁpPG\ésQ&WB Iti s> bicycl o(2, 2, 1

"~ )-5-hep dlcarboxyllque - ~~| es
endo-¢i éﬁg "85?860"52 2, 1) -5- hept ~ne- 2, 3-di car boxyl ates, les am des de |'acide

endo- ci §: bb&p\snglné’/e?secﬁ,e{lt)e s, compBnbeRl Pa¥Er A Qggs S RRHL BEIUS 0 Slormb&3 dhalli des
de |I'aci dem@ Quf h&qug}ic@s\’d\el ;ﬁf $erd hidrocaridfd dr |ﬁ@on %&B%Wllétﬁ%@ayaa un
Copol yner ede@@qar eriEReh dui ﬁe&%a&%ﬁﬁenéur W %%' IGLQQGélﬁleQ@ﬁsoE?H:%ﬂdthﬁé’st $tQIS 1a
8, quis estmbifd irklsQueh@ depbRMRAL d'adompbss BN GueLHYdlog8nsdTad mbridrsl Bl @vai degrépar mi
| es i ons n@inedidratign edylemgue \Gail ndépassél pasadoeB] 18 codolyfdre séquehdd Nhadine e basaykit
copol ynbr eurGepeenethyattariburd arerhatiqed b Gubstitoidn intpaeimpiue de 5 3 95 % en poids et ayant
une masse moléculaire moyenne en nombre de 20.000 & 500.000 avant ['hydrogénation, le copolymére
lindaire de base ayant au moins un motif moléculaire qui y est greffé, ce motif moléculaire contenant
50 au moins un élément choisi parmi un groupe acide dicarboxylique et des groupes qui en dérivent et
étant greffé sur le copolymére séquencé de base en une quantité de 0,05 & 30 parties en poids pour
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2. Copolymére séquencé modifié suivant la revendication 1, dans lequel la teneur en hydrocarbure
55 aromatique 2 substitution monovinylique du copolymére séquencé de base est comprise entre 5 et 60
% en poids.

3. Copolymére séquencé modifié suivant la revendication 1, dans lequel la teneur en hydrocarbure
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9. Copolymére séquencé modifié suivant I'une quelconque des revendications 1 2 8, qui est réticulé
ioniquement par au moins un ion métallique choisi parmi les ions métalliques monovalents, divalents et
45 trivalents en un copolymére séquencé modifié et réticulé ioniguement.

10. Copolymére séquencé modifi€ suivant la revendication 9, dans lequel la réticulation ionique du
copolymére séquencé modifi€ par Iion métallique est effectuée en utilisant un agent de réticulation
choisi parmi des composés de ces métaux, en un rapport quantitatif de 0,1 & 3,0 exprimé par le rapport

50 molaire du métal de I'agent de réticulation & I'élément choisi parmi un groupe acide dicarboxylique et
des groupes qui en dérivent et qui est contenu dans le copolymére séquencé modifié.

11. Copolymére séquencé modifié suivant la revendication 9 ou 10, dans lequel I'ion métallique est au
moins un élément choisi parmi les ions lithium, sodium, potassium, magnésium, calcium, zinc et

55 aluminium.

12. Copolymére séquencé modifié suivant la revendication 4, dans lequel le copolymére séquencé lindaire
de base est un copolymére séquencé d'au moins deux séquences de polymére hydrocarboné
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| a r eveidli Rregédspivag logvepdicatiom s dane dpged! lal teneprgnginyle sst de BHR 65 %parmi | e

lithium le sodium |e potassium le maqn65|um le calcium le zinc et

" al um iy Lﬁfpcegg sygnblg r%n%thggw dans lequel T'agent modiflant est choisi parmi I'acide maléique,
'anhydride maléique, les maléates, les amides de I'acide maléique, les imides de I'acide maléique,

I'acide fumarique, les fumarates, les amides de I'acide fumarigue, les imides de I'acide fumarique,
40 I'acide itaconique, I'anhydride itaconique, les itaconates, les amides de I'acide itaconique, les imides de
l'acide itaconique, un acide maléique halogéné, un anhydride maléique halogéné, des maléates
halogénés, des amides halogénés de I'acide maléique, des imides halogénés de I'acide maléique,
I'acide cis-4-cyclohexéne-1,2-dicarboxylique, I'anhydride cis-4-cyclohexg&ne-1,2-dicarboxylique, les cis-
4-cyclohexéne-1,2-dicarboxylates, les amides de I'acide cis-4-cyclohexéne-1,2-dicarboxylique, les imi-
45 des de I'acide cis-4-cyclohexéne-1,2-dicarboxylique, I'acide endo-cis-bicyclo(2,2,1)-5-hepténe-2,3-dicar-
boxylique, I'anhydride endo-cis-bicyclo(2,2,1)-5-hepténe-2,3-dicarboxylique, les endo-cis-bicyclo(2,2,1)-
5-hepténe-2,3-dicarboxylates, les amides de [I'acide endo-cis-bicyclo(2,2,1)-5-hepténe-2,3-
dicarboxylique et les imides de I'acide endo-cis-bicyclo(2,2,1)-5-hepténe-2,3-dicarboxylique.

s0 20. Procédé suivant I'une quelconque des revendications 13 & 19, qui consiste en outre 3 réticuler le
copolymére séquencé modifié par au moins un agent de réticulation choisi parmi des composés
métalliques, le métal étant choisi parmi les métaux monovalents, divalents et trivalents, en un
copolymére séquencé modifié et réticulé ioniquement.

55 21. Procédé suivant la revendication 20, dans lequel le rapport quantitatif de I'agent de réticulation au
copolymére séquencé modifié est compris entre 0,1 et 3,0 exprimé par le rapport molaire du métal de
I'agent de réticulation a I'élément choisi parmi un groupe acide dicarboxylique et des groupes qui en
dérivent et qui est contenu dans le copolymére séquencé modifié.
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22, Procédé suivant la revendication 20 ou 21, dans lequel le métal est choisi parmi le lithium, le sodium,
le potassium, le magnésium, le calcium, le zinc et I'aluminium.
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