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thermal melting. The patent document 4 has disclosed a resin composition consisting of
a polyarylene sulfide resin, PEI or PES resin; and graphite, and in a detailed description
of the invention, addresses the addition of an alkoxysilane compound containing an
isocyanate group. However, any embodiment given in the document contains a
description on an alkoxysilane compound containing such an isocyanate group as above,
and its effect has not been known. Further, no description is given on the possibility of
achieving a high toughness by fine dispersion of the PEI resin. No description is given,
“moreover, on the volume of alcohols that can generate from an alkoxysilane compound
when such a resin composition as above is thermally melted. The patent document 5
has disclosed a resin composition consisting of a polyarylene sulfide resin, PEI resin,
carbon black, non-carbon-black non-fiber filler, and fiber filler, and the detailed
description of the invention mentions the addition of an alkoxysilane compound that
contains an isocyanate group. Any embodiment given in the patent document 5
contains no description on an alkoxysilane compound that contains such an isocyanate
group as above, and its effect has not been known. Further, no description is given on
the possibility of achieving a high toughness by fine dispersion of the PEI resin. No
description 1s given, moreover, on the volume of alcohols that can generate from an
alkoxysilane compound when such a resin composition as above is thermally melted.
The patent document 6, which was published after the priority date of the present
invention, discloses a biaxially orientated polyarylene sulfide film with an improved
tensile elongation that 1s produced from PPS and a PEI or PES resin composition, and
the addition of an alkoxysilane compound containing an isocyanate group is referred to
in a paragraph for detailed description of the invention. No description is given,
however, about the volume of alcobols that can generate from the alkoxysilane

compound when such a resin composition is thermally melted.

Thus, any document except the patent document 6, which was published after the
priority date of the present invention, addresses the possibility that a resin composition
with a high tensile elongation (toughness) can be produced from PPS resin containing
finely dispersed PEI or PES resin with a number-average dispersed particle size of
1000nm or less. None of the patent documents, furthermore, gives description about the
volume of alcohols that can generate from the alkoxysilane compound when such a

resin composition is thermally melted.

-[Patent document 1] Japanese Unexamined Patent Publication (Kokai) No. HEI
4-130158 (Claims)
[Patent document 2] Japanese Unexamined Patent Publication (Kokai) No. HEI



Publ i cati on (Kokai) No. 2001-261959 (d ai ns)
[ Pat ent docunent 4] Japanese Unexam ned

5-86293(Claims)

[Patent document 3] J apanése Unexamined Patent Publication (Kokai) No.
2001-261959 (Claims) | |
[Patent document 4] Japanese Unexamined Patent Publication (Kokai) No.
2003-268236 (Claims)

[Patent document 5] Japanese -Unexamined Patent Publication (Kokai) No.
2003-147200 (Claims)

{Patent document 6] W(02006/051658 (Claims)

[Disclosure of the invention]

[Problems to be solved by the vention]

The nvention aims to produce a polyphenylene sulfide resin composition that is very
high in toughness, low in gas emission during thermal melting and high in

processability.

[Means of solving the problems] ,

After earnest attempts to solve the above problem, the present inventors have reached
the invention after finding that the above problem can be solved by ﬁsing a compound
containing one or more groups selected from epoxy group, amino group and
isocyanate group, which is referred to as compound (¢), and finely dispersing PEI or
PES resin with a number-average dispersed particle size of 1000nm or less, which is

referred to as resin (b), in a PPS, which is referred to as resin (a).

[Summary]

According to a first aspect, there is provided a polyphenylene sulfide resin composition
comprising 100 parts by weight of a resin composition that consists of a polyphenylene
sulfide resin, which is referred to as resin (a), accounting for 99 to 60 wt% and at least
one type of noncrystalline resin selected from polyetherimide resin and polye:cher
sulfone resin, which is referred to as resin (b), accounting for 1 to 40 wt%, the sum of
the resin (a) and the resin (b) accounting for 100 wt%, to which 0.1 to 10 parts by
weight of a compound containing at least one group selected from epoxy group, amino
group and isocyanate group, which is referred to as compound (c), is added, wherein
the morphology is characterized in that said noncrystalline resin (b) forms an island
phase, the number-average dispersed particle size of said noncrystalline resin (b) being

1,000nm or less.

According to a second aspect, there is provided a production method for a

polyphenylene sulfide resin composition comprising 100



Pat ent Publication (Kokai) No. 2003-268236 (CI ai ns)
[ Pat ent docunent 5] Japanese

parts by weight of a resin composition that consists of a polyphenylene sulfide resin,
which is referred to as resin (a), accounting for 99 to 60 wt% and at least one type of
noncrystalline resin selected from polyetherimide resin and polyether sulfone resin,
which is referred to as resin (b), accounting for 1 to 40 wi%, the sum of the resin (a)
and the resin (b) accounting for 100 wt%, to which 0.1 to 10 parts by weight of a
compound containing at least one group selected from epoxy group, amino group and
isocyanate group, which is referred to as resin (c), is added, wherein a melt-kneading
process is carried out, followed by repeating the melt-kneading process one or more

times.

According to a third aspect, there is provided a production method for a polyphenylene
sulfide resin composition comprising 100 _parts by weight of a resin composition that
consists of a polyphenylene sulfide resin, which is referred to as resin (a), accounting
for 99 to 60 wt% and at least one type of noncrystalline resin selected from
polyetherimide resin and polyether sulfone resin, which is referred to as resin (b),
accounting for 1 to 40 wi%, the sum of the resin (a) and the resin (b) accounting for
100 wt%, to which 0.1 to 10 parts by weight of a compound containing at least one
group selected from epoxy group, amino group and isocyanate group, which is referred
to as compound (c), is added, wherein 0.02 parts or more of water is added to said
polyphenylene sulfide resin (a) and said noncrystalline resin (b), which in total account

for 100 parts by weight, during the melting-kneading process.

According to a fourth aspect, there is provided a molded product produced from a
polyphenylene sulfide resin composition as  disclosed herein.

[Effect of the invention]
The invention serves to a polyphenylene sulfide resin composition that is very high in
toughness as represented by the tensile elongation, low in gas emission during thermal

melting and high in processability.

[Best mode for carrying out the invention]
Some modes for carrying out the invention are described in detail below.

(a) PPS resin

The PPS resin (a) used for the invention is a polymer comprising a repeating unit as

represented by the following structural formula (I):
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[ Di scl osure of the invention] [Problens to be sol ved
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pol yphenyl ene sul fide resin conposition that is very

hi gh i n toughness, low in gas em ssion during thernal
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and the polymer should preferably comprise a polymer containing a repeating unit as
represented by the above structural formula up to 70 mol% or more, more preferably up

to 90 mol% or more to achieve required heat resistance. In the PPS resin (a), less than
30 mol% of the total repeating units may comprise repeating units having a structure as

shown below:
[Chemical formula 2]

A PPS copolymer partly comprising such a structure has a lower melting point, and
therefore, such a resin composition is preferred. There are no specific limitations on the
melt viscosity of the PPS resin (a) used in the invention, but a higher melt viscosity is
generally preferred to achieve a higher toughness. Typically, it should preferably be
more than 80 Pa-s (310°C, shear velocity 1000/s), more preferably 100Pa‘s or more,
and still more preferably 150Pa-s or more. With respect to its maximum, it should

preferably be 600Pa-s or less to allow the melt to maintain a required flowability.

Here, the melt viscosity for use in the invention is measured by a capillograph
manufactured by Toyo Seiki Seisaku-sho, Ltd., under the conditions of a temperature of
310°C and a shear velocity of 1000/s.

A process for producing the PPS resin (a) to be used for the invention is described

below, although other processes than that illustrated below may also be used as along
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Instead of this, an alkali metal sulfide prepared in situ in the reaction system from an
alkali metal hydroxide, such as lithium hydroxide and sodium hydroxide, and a
hydrogen sulfide may be used. An alkali metal sulfide prepared first from an alkali
metal hydroxide, such as lithium hydroxide and sodium hydroxide, and a hydrogen
sulfide may be transferred into the polymerization tank before use.

I a loss of part of the sulfidizing agent is caused by dehydration or other such
processes before the start of the reaction, the loss is subtracted from the volume of the

sulfidizing agent fed to determine its volume actually used.

The sulfidizing agent may be used in combination with an alkali metal hydroxide
and/or alkaline earth metal hydroxide. Specifically, preferred alkalt metal hydroxides
include, for instance, sodium hydroxide, potassium hydroxide, lithium hydroxide,
rubidium hydroxide, cesium hydroxide, and mixtures of two or more of them, while
useful alkaline earth metal hydroxides include, for instance, caicium hydroxide,
strontium hydroxide, bartum hydroxide, of which sodium hydroxide is preferred.

If an alkali metal hydrosulfide is used as sulfidizing agent, an alkali metal hydroxide
should preferably be used in combination with a content in the range of 0.95 to 1.20
moles, more preferably 1.00 to 1.15 moles, and still more preferably 1.005 to 1.100
moles, per mole of the alkali metal hydrosuifide.

[Polymerization solvent]

The polymerization solvent should preferably be an organic polarity solvent.
Specifically, such solvents include N-alkyl pyrolidone such as N-methyl-2-pyrolidone
and N-ethyl-2-pyrolidone; caprolactams such as N-methyl-e-caprolactam; aprotic
organic solvents such as 1,3-dimethyl-2-imidazolidinone, N,N-dimethylacetamide,
N,N-dimethylformamide, hexamethylphosphoric triamide, dimethyl sulfone, and
teﬁamethylene sulfoxide; and mixtures of them; all of which are used preferably
because they can react very stably. Of these, methyl-2-pyrolidone (hereinafter also
referred to as NMP) 1s used particularly preferred.
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general formula: R(COOM), (where R denotes an alkyl group with 1 to 20 carbons,
cycloalkyl group, aryl group, alkyl aryl group, or aryl alkyl group, M denoting an alkali
metal selected from lithium, sodium, potassium, rubidium and cesium, and n denoting
an integer in the range of 1 to 3). The alkali metal carboxylate to be used may be in the
from of a hydrate, anhydride, or aqueous solution. Specifically, useful alkali metal
carboxylates include, for instance, lithium acetate, sodium acetate, potassium acetate,

sodium propionate, lithjum valerate, sodium benzoate, sodium phenylacetate,

p-potassium toluate, and mixtures of them.

The alkali metal carboxylate may be produced by adding about the same chemical
equivalents of an organic acid and one or more compound sclected from alkali metal
hydroxide, alkali metal carbonate, and alkali metal bicarbonate, and allowing them to
react. Of such alkali metal carboxylates, lithium salts are expensive though it is high in
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WheﬁLﬂsE& de ol IRerGtdS 8idiih ﬁg ézoﬁ{gpe at Fh% al?tn:%tal 1l ccarboxylates

UGOUS m xture or aﬁ%
Shouéfl wRisallybe ap theyxanee of ﬁél de 2imelesige, m@l@rof rﬂme alamlas gjetal sulfide

usedS @l ¥ RhGWE HRFetabiydsy inRAs ?a?%b %@Ohlyﬁr(?(’? HHIésd §lzlll hde bl bt Rrably

osulfld . rubjd rosul fide, cesi
0.2 tﬂégrlaglﬁﬁfti) ded e‘éfhﬂl‘ﬁlhﬁlmﬂl%e%?at@ﬁﬁeﬁﬁe ‘mor e of them of

whi ch sodlunrhydrosulflde |s preferred These al kal i

[ ffides. m d in
Whep s L B B R AT S el T gy e in the
rangmslf dl-3 dullf5i nhelgsr pgamelt ohthei alkali m&tﬁies&ﬁm: us@h a$1§1 &t el’ra)uld

prefefriﬂ?ﬁ]b@r]n gh& '?'clrdger@{ @b 5 W@rrgﬁfé&nétﬂfﬂ%f]éj pR& rg¢1§ es to

droxi de may al so be use
ac ?@éﬂﬁ?@ﬁpﬂﬂmﬁm4WQm@%ﬁﬂhlkall met al hydrosulflde and
an al kali netal hydroxide may be transferred into the
A pol ne%lzatlon t ank befgre use. Instead of this,
S apyier ol copLse. QYR T BT PGS RO MeE7AtPN Fesisiat ek e in
comhyﬂioanaﬁd don mstaabégajhe coribiled hysdr dxindglkals lﬂﬁé”talaé‘arboxylate and

e LSS PSSP 0Tl o

eYERSEGdﬁmﬁhan al kal i. metal hydroxide, such
as |ithium hydroxide and sodi um hydroxi de, and a
dr ogen sulflde may be transferred into the

Therep%ﬁeﬁ?erﬂeﬁ i litgtinm Belhe Henp ef theradditionsns thesemalmafzation
assistahi®, Sid ﬂhbfi iy e Aled dutisg qetﬁedo@eésd?@yegrtﬁaﬂ i9ReRribed later,

S cesses bef he star
at the é%{f f%‘ﬂ Reticne oF furig e Py lzrlrlwt%él[ hey mayebegdded in
lots, blttevimnl dni alkadi mgtah gabbxfled it usedeisq:romni\@imtﬁn ST, it should

I t '
BS80S AL OGS AR ot
polymagrieatiom estem r basawast @i easdr additien Gpeations.cdf | \yater is used as

polyniérBh86:K eé’ssﬁ'téﬁ@' ' goﬁgt @ffe&éf dﬁl‘éx'agl‘ﬁ%védned CL? )g dt during the

i nst ance, sodi.um roxi de, potassium’h
POIY‘P‘?f’cZﬁP%ﬁfﬁQ dhagdp deffy%ﬁsli %ﬁ“ﬁ ihhiRedme efe pelé'halgmnated aromatic
compbymtt.oxi de, and m xtures of two or nore of them while

useful alkaline earth nmetal hydroxides include, for

i nstance, cal ci um hydroxide, strontium hydroxide,
[PdeEnzunnmwdmerhe of whi ch sodi um hydroxide is

i s _used as
A polgﬁ%%fégfo‘ﬁcgtablﬂflze‘? Qne@’l lg:ﬂlse tgllnhg%/ Hrf: %ﬁ&éﬁég%ﬁ%%n L&D §Vstem

1 Zln agent
and pErvEREFige rfgﬂcréen&rs’-‘eQOIYmE@@ﬁmrhaﬁblbnemomlmtascmtthm stabilization

of the ﬁtﬂyﬁéﬁ%oﬁfre&t% stygteﬁﬂ %fa JBhRSses %H@SHI%H &fRr d%gét%n} A% of
nol es, and’stil nDrGQFre er ab

the sgnmyé s[lrd)q é%achﬁ%q, iHbiee p{ﬂdut:tﬁg Khiop m,aqmd the addition of a

polynieyidaaudthbitiecr can serve to control the production of thiophenol. Specifically,
useful polymerization stabilizers include alkali metal hydroxide, alkali metal carbonate,



[ Pol yneri zation sol vent] The pol ynerization sol vent

shoul d preferably be an organic polarity solvent.

Specifically, such solvents include N alkyl

pyrol i done such as N-nethyl - 2-pyrolidone and

N- et hyl - 2- pyrol i done; caprol actans such as

N- et hyl - c- caprol actam aprotic organi c solvents such
alkafige darfr dineel hydrcdiddyiadazit-ide r&:@lmf&,metal carbonate. Of these, alkali

mte] R SHES dtor i PufioRidt OSHRG POHORilse andn fjtbivm
hydroeitle amet plyslfmﬁd sTlief akodemestinohedi alkali enctof caﬂ@lxylawsl can be
regaﬁ{ed% S@&gﬁéﬁza@ﬁ%ﬂﬂe‘fg @Q%a%? ?feg &%ﬁﬁzec He ﬁ(ﬂ%&fizaﬁon

processex*&enamt dkalametal hadopylade ﬂ&)u%‘:é arslwp}ﬁd@n& ggqnt, the combined
use wﬁﬁtahcamaﬁnh&apﬁﬁdrs&le@% pam&'{lﬁrlj; Riaable Rk defigiten %mec Here

the s k] By éelﬁﬁ‘ﬁtgrtggo%?o‘é‘té’gt%wwgﬂﬁgg o Ban et

as p(&?ﬁieﬁiatioh stabilezeprsichpabnyerization stabilizeraheBe ugdrsiipdy,er two
sul fi,di zi ?99@31 at1 Mol ecul ar wei ght nodifier]

Ormﬂre %F@g&ﬁ hehs) "necessarily an aromatic
conmpound) may be used in conblnatlon with the above

The g&gﬁﬁ@ﬁ%ﬁ%ﬁ%bg%u Ft T B%lgc‘tgﬁe ﬁnpe I;nnché’fagl gf J@ 82 o5 6‘2 moles,
morg prefarahly 243 #n0demelesomndasi! mﬂf%@{ﬂ grbhyed-grhio 0.09 moles per

mold aqha ARl Adid] QRIAR S A rﬂédmrEH @.ta@ﬁ&aﬂ(ﬁn @ffect will not be achieved

pol yneri zati opn assi st ant, oqd enbodi nent for
if thgy %uelﬁrlad@& Bh FRergapps ﬂ@ 1%" (18) MK FFSHVF By eyl be

econbingdallp dispdemitaebuomdiegt e lowkepalpoeeyigkht i oned

pol yneri zation assistant is a substance that can

serve to produce a PPS resin (a) with an increased
Thery jagcns spe}mﬁcSpteaatﬁmsam the tiswioh of dheyadshitioneef these polymerization
stab1ﬁ§§rg Sha %éy IInQ&aH g@(?e c?lﬁ'lr{griﬁ%gﬂ:gfoce s b ethat is described later,

car boxyl at'e organj c

at the pF o R MERIZREEN. oFEPERE S5 erl?é‘FlR%ﬁ‘ieHeT}éeé’rmﬁY hepdded in
lots, ﬂi@y%ould'ﬁféfefablﬁﬁb@hdMQ§ I@h@ﬂ(ﬁ at &[&dstzﬁ’t lS:aJLHe RRe@addsbing step or

at 558 bR ot St Bt ebFEY ARFRORE anong

ot hers, organic carboxylate, water, and al kali netal
Nextr Eh‘%&ﬁ&?gxﬁ)ldﬁct% e{) E:és%gs Ff)crﬂ'letltﬁglrF’rPesgﬁgfsﬂl (Saz (?cg %g}%t @V&ﬁ%ﬂ are
dGSCﬁbndbmwreéQlé, mﬁusmg Lsaquenﬁ@lﬂzapném pYepHE eSS pept pakengtization
reactiohSste? é}?rlﬁ?é aﬁ@%@é’t fp?@Jer%g/ kigh, %d)@ghaasCQHﬁﬁW dolAL, the

IS represe ol 'ow ng general fornula:
invengrondept imiighbethis dRsAEPER: an al kyl group with 1 to 20
car bons, cycl oal kyl group, aryl group, alkyl aryl
rou or aryl alkyl group, Mdenoting an al kal i

[Prelﬁ%?egghgéﬁegﬁt ed fromlithium sodium potassium
rubi di um and cesi um and n denoting an int eger in the

In pr%aﬂcgﬁ‘%a e %Pfg (Pes%l% ﬁeg-rpﬁo Efngr%glﬁﬂaltsggﬁaﬁfﬁg tﬁ@ f&?n of a

alefan pse Yeroblyt R HXtuZp eE pH p@amc;po Lastg polvert e isubisting agent

is hegt@a Beryé Bddss b polyhdRochEd hidglaHo eBmpblidiodRGELRE@s water
odi um acet at e, potassi um acet at e, SOdI um propi onat e,

out of fhery§isial erat e, sodi um benzoate, sodi um
phenyl acet ate, p-potassiumtol uat e, and m xtures of

kal i tal car te m roduced,.b
as SR ol F i BB ARRP Y By CpTRed e P octa
hydropudfate endaeindelkald nogi@ bydrooide 1o osripoun thes slastodre dydteronor in a
| T . |
sepald@hk offRt Hhas M RE e B il TRER) orE A0A0ARE txfhons on
O such aI kali nmetal carboxylates, Ii th| umsalts are
expensi ve though it is high in

10



solubility in the reaction systemand can have a high
assi stant effect, while potassium rubidium and -
cesiumsalts is not sufficiently high in solubility
in the reaction system Thus, sodium acetate is used
nost preferably because of its noderately high _
solubility in the polynerization system Wen used as

this p@cyﬁ?bﬁtqﬁ&feﬂbl}@&ﬁiaﬂiaﬁﬁhetal Ineireéquiliidindadn dlkabmeadl kddroxide

e {58l 7 R AR SR PSR Pt 10D
rangs of facte tengediturand 150°G poefechbhr wber @hipyrabee tan1 W€ and heated

undéi aﬁkg'r%gﬂxenlg' éreE%éQ -§ [Ei’ih@éd paéésr# ngotlg B ?Jag{ ng% br2 more,

achieve a meri zation
pref@;te@t'e@ 10\iB8 {0 RED%E. tpsevmateasatp@ If\)/mlwmaﬂa‘cm assistant may be
adde@S&! his2flhge. 'f[t()?uéﬁ@ Nirethess BOMbSUdY Rh&AbE )étdggd 't(f] ﬂh? §eaction to

range of 0.3 to. 15 noles per nole of the al kali netal
promglg e&eqﬁﬁﬁ?n%ﬁﬂPW% shoul d preferably be |n the
range of 0.6 to 10 noles, still nDre preferably lto

The Xgﬂ%lenﬁf ea?er ilg\ﬁ%gmg!tt hl%rgr ogf at | iy erlz%ltlon ‘reaction
shouhbply:fmabl)z at imtheassgestfdhd tark§.0 lneolersmi marie obthei smiidizing agent
fed. 6}@&9 'vBﬁ&ﬁ@ &? whidf 50 m‘mgggn%?ﬁﬁ@(gn %g t@llnkFé Bl by
car oxy ate and water al er ecu ar
subtigehinghthet olyae o€ Ayatsreigmioned oghaf ﬂ@rp@ﬁ@@ﬂ%attonaﬁﬁst@mﬁom the

total R/@Hﬂ'ﬂlﬁr Stk beRd tih ene ﬁﬁnéﬁﬁ@ioﬁ'sﬁﬁélﬁ Suchh@4ter AR B®may be in
ic limtations on the ti.mng. of .the addition of
the f?lﬁféetwasr - FTAUS SPIUHANS §8 Paies it YSHHEERy mmy be
added during the preprocessing step that is described
at the rt of polynerization, or during the
[Pobmﬁﬁuﬁ%?n§? ﬁ%HS%ﬁep. They may be added in lots, but
mhen an al kali netal carboxylate is used as
I
To P%éé‘ﬁténﬁﬁ*ﬁ?’o@ﬁ RS e ‘%?é%é%tﬁtgj vith &
fidigigg agentyin arlherggtnarnole"fwtsabfeﬁbug/%rtr@atra e sangp of 200°C to
2mpaecause of easy addition operations. |If water is used
as pol ynerization assistant, good effects are
achi eved by adding it during the polynerization step
To startatﬂleimij,pmrizanmtedeaafmte stephthef @eghiogohitit@asolvent, the sulfidizing

cecnf LY, ORI E0 A AURLLE OGN ) MIREARL g s
atmosphese arsif¢rable m rtbe pranparetiez mngo of rees titoperaipet tn24NE, more

prefePdtAY €08 1S HPC %ag&&ﬂteﬁzatﬁnpe%h‘éﬁﬁf ﬂné?'bb %Hdéit ARhisisZBE. These
contributes to the’ stabilization of

substapges Ay bepddemeithes & rapdosydeArshg tlgl?p presses

undesrred srde reactions. One of the signs of side

react t duct of t hi henol o
Such B Eob e DY G b D emings drnasast 20 Fef pooec.
There atretttco:tpetﬂﬁm ljpoicadiont oo thohedting optecholheatBpeisipht foahd¢d/typically

Y {EEd o
in thé'%ﬁfgé ﬂﬁqﬁélo{éfg Czﬁé ﬂ'ru%é aziﬁtd aéré%ga?) onaJEhlédrgnfgei t{iﬁaf:) h to 3°C per
minuggar t h netal hydrOX|de and al kaline earth netal
carbonate O -these, alkali metal hydroxides such as

sQdi ym h droxrde pot ass h droxrde hi u
Typlrr;'a Bieingi tuge & hea Eqdémf@cr b 4TRSS &H@&O%Pkaa jallowed

to redte typlicatlqfoxy$ &t SEhaan ;hefer@@ao d Qd 2a$10mej MR feFppbiaQite.
stabilizers because they can stabilize the
pol yneri zati on process. Wen an al kali netal

As amytieasul waydel adiayvserla Asgheu bblydicrizaigpradpnte, thehieaction may be

[ . [

mainE B Rn Pl B 8 Qaho 2o, P LRl e detore e fnal
surpl us al kal i netal hydroxrde relative to the anmount
of the sulfidizing agent can act as polynerization
stabilizer. Such polynerization stabilizer nmay be
used singly, or two or norld of them may be used in
combi nation. The polynerization stabilizer used
should typlcally be |n t he range of O 02 to O 2



Next, preferred production processes for the PPS
resin (a) used in the invention are descri bed
concretely, focusing sequentially on the
preprocessi ng step, polynerization reaction step,
recovery step, and post-processing step, though, as a
matter of course, the invention is not |[imted by

templeRitgre degacticd] iodidwell IBE SRADGEESIoNF03b epded.n produci ng
the PPS resin (a), e sulfidizing agent is usually
used in the foini of a hydrate, but preferably, a

The tinktperied éér tha rencgam a2 @bloa?G0CY is gipielly iamic @nge of 0.25 to 20

t ated before adding a

hmﬂ§%kﬁ?ﬂ#§3§ (?%%Ha#%ﬁlgfc conpound to renove excess

wat er out of the system As stated previously, a

The Bl 'eﬁ'kgtid?lgmﬁf 8BLafRY R i 58RI okS %Tbﬁﬁuéé E%IOIymer with a
ydr os de and_an al kal i, et al ¥ roxide in .

highggi R‘E)“P?P‘%aﬂén G5t1 OR STFETTEY Of aAyiee (4t EeePalggrization in
sevenal h&fgei,hﬁmht $18oROMYIEd paiﬂ)ﬁllibcl abkwe dh&@m®c@iol B&prec of the

speci f | imtations roc o
poly B Sl LR 8 s i BrBEERPBY lpeoa o system a
245°@l kal i metal hydroxide are added to an organic
polarity solvent in an inert gas atnosphere in the
tenperature range of roomtenperature to 150C,
Herepihg fcoreaspipn degres 06 tiserciyhalegenated gomatisceomneuad (tgfrarsd o as
PHA Hﬁﬁ@ﬂﬁfeﬂcbypﬂﬁsﬁaﬁb%rﬂg cqiRHBE e ThP PEES WELdPcdnObé Hetermined

t C or , preferably up to 180 to 260C, to
'WPW%@QE% %@W@?ﬁp pol ymeri zation assistant may be

added at this stage. Tol uene or other conpounds nay
(A) Ig es W erE: et S(I)lgpalﬁggn%:te%c\%%)@lraﬁé ?(f(r)rlgqﬁgunég Sy ﬁéel Zréfu[l gﬁcesswe
amovslym tenm of mplae raywl rplative xathe etkatignatli sulfidshoul d

preferably be in the range of 0.3 to 10.0 nDIes per

e of the sulfidizing agent fe re, the vo

Convgrsiqiegasrea m [FHA 561 JmeiszabHonresyise Gmples) BT lead Gatoles) -
}qLAngggh&bggﬂlng the volunme of water renoved out of the

pol ynmeri zati on systemfromthe total volume of water

fed to the polynerization system Such water to be
(B) If egbesrathebthan fA):he form of water, aqueous sol utions,

: of | 4| ' 8
ComBls i pAFSLA LB s LERLIRLIE A0 ES38HLA00
aromatic conpound is reacted with a sulfidizing agent
[RecdRrPRe@r 9ani ¢ polarity solvent in the tenperature

rarnige of 200C to 290C.
In the production process for the PPS resin (a), solid material is recovered from the
‘polymerization liquid, which contains polymers and solvents, after the completion of

the polymerization. Any known recovery method may be used to recover the PPS resin

(a).

For instance, the reaction liquid may be gradually cooled after the completion of the
polymerization, followed by recovery of polymer particles. There are no specific
limitations on the rate of the gradual cooling, but it is typically about 0.1 to 3°C per
minute. It is not necessary to cool the liquid at a constant rate over the entire cooling
step, but cooling may be performed at a rate of, for instance, 0.1 to 1°C per minuie
_before the start of crystal deposition, and at 1°C or more per minute subsequently.
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To start the polynerization reaction step, the ,
organic polarity solvent, the sulfidizing agent and
t he pol yhal ogenated aromati c conpound are m xed
preferably in an inert gas atnosphere preferably in
the tenperature range of roomtenperature to 240C
nore preferably 100 to 230C. A pol ynerization

assi stant may be added at this stage These

Querhii B8 T lone Pare v Evia dad W RFEN FTGE w8l fbine is
a prafempewray wf @erfarmgmgchis200Getyon28d. Spdvéfienllar ehenmiymerization
reac%eﬁ%&? gnllalr%%tgfn%@tdngé}slfl H—I rgfcﬁ%rﬁi?eg %1%1 %f%s O€ k}idﬂtbgagt(%gﬂ:aﬂy
at 25rﬂ°ﬁu@remoma chngém eprmbloye)i iy allowved dagwowt inty antagm@gPhersr under

ahno@f)ﬁ&'fc%)res-gﬁﬁ' (ﬁailehﬁ(cedtﬁgssm&(tsbl figat 'tﬁe Pﬁ?ﬁl@fd 1%06\%@&5 particles
fiinal 't enperature of fq 290 al | oned

whilg ghe solephisdgFaRFradst tbe %n% 8msoTh%tﬁr%l lﬁh@gép%?@ls ;aﬂewslg the
polyﬁlenﬁﬁr?htlidlﬁﬁi to%botlth@rdugﬂ lﬁ&’fo@:ﬂur 'Ehebﬁrr@@%}%fré ﬁﬁ‘tsuMEﬂﬂﬂlyng may
ievin ri zation deqgree
be, 1P iR HAToBe" sei e st SRR Ry, and it
tempeature pstypicakky in2(B0 ranpe 26060 & 230°6t age before the final
tenperature is reached, foll owed by heating up to 270

to 290C. The tine perlod for the reaction at 200 to
[Postygocespiggsigpi cal [y in the range of 0.25 to 20 hours,

The PPS ré%[tf«‘fa? rr@s*ﬁ'l%éjﬂgé the a@@vé%&ﬁenﬂéﬁi%n%ﬁ%@&fvbﬁa&é&hay be

In several stages to produce a
subj eﬁ@ﬁ&ﬁ@?ﬁﬁe@i@% H?O@ﬁwer&ﬂa%%v slerne HeGraeregmic solvent.
ef fective way of carrying out the pol ymeri zation in
e R e BB TR DRl SRR n
the acidnpobm dscmlf fotOherpcid) trgptekntr abthe BES medifga)i mnkess jtstagnact to
4 r i f e
decoﬁg?s% 51@0}51;% aft@s% (g?o%%l?ﬂg 'étzlgﬁggﬂﬁ% ?rgeet?: aélﬁ‘ h¥dr00hl01‘10 acid,

fupmyldu $hesrhetir ekl sHiEi¢ peldf strbomie r?ﬁldeé]’{}étﬂr@lw aFife obppehich
acetié QEiddaR] ﬁ?&o@ﬁoﬁ@te&[&hﬂeﬁre‘f&fﬁdc Adids bwchggss nitric acid that can

deco%gﬁg%ﬁltdgg@ag%op Peé ‘E?)ﬁ"é‘:(gl:grgses W?ﬁ'}r Ss added in an

excessive anmount in terns of molar ratio relative to
For ghe%ﬁéz ﬂme?Ettﬁ%DE%glrgng gaa r%%plyq @?ﬁf% acid, 0% %Aoui acid
solutionpp i dispws] (hap|bessjijred or heated as required. If acetlc acid is used, for
instance, good effect is achieved by immersing powder of the PPS resin in an agueous
solution with a pH of 4 heated at 80 to 200°C and stirred for 30 minutes. The solution
after the treatment may have a pH of above 4, or for instance in the range of 4 to 8. The
PPS resin (a) subjected to acid treatment should preferably be washed several times in
water or hot water to remove the remaining acids and salts. The water to be used for the
washing should preferably be distilled water or deionized water in order to prevent the
preferred chemical alteration of the PPS resin (a) achieved by acid treatment from

being injured.

Hot-water treatment should be carried out as follows. During the hot-water treatment of
the PPS resin (a), the temperature of the hot water should preferably be 100°C or more,
more preferably 120°C or more, still more preférably 150°C or more, and still more

preferably 170°C or more. A temperature of lower than 100°C is not preferred because
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(B) I'n cases other than (A): Conversion degree = [ PHA
feed (noles) - PHA residue (noles)]/ [PHA feed
(rmol es)] [Recovery step] In the production process
for the PPS resin (a), solid material is recovered
fromthe polymerization |iquid, which contains
pol yners and sol vents, after the conpletion of the
the fRefcytod chzatdabalicrdivh kNORO redaduemwill met bodcliayed® usephired
to recover the PPS resin (a). For instance, the
feacti on liquid my be gradually cooled after the
conpl etion of the polynerization, followed by

To aF}ﬁg\%VEE Xbr&{err&? Icﬂ%ﬁf'calpﬁfetrétﬁneﬁ thd PP ereﬁ?ﬁ gagoﬁ]esx?ﬁ&.btfoi e used

iFfons on-t e ng,
for thehqt avatsrpyashingshawd preforabl by @e%bérwa’wrmndéwnme divgatesoi here
are MEGRSRRE Mnﬁi@ﬁﬁﬁ@' orl Mg Iop&ﬁh@nsabf ah& %ﬁb@f&: t&@dﬁiﬁeﬁV %d the

the entire cooling s but cool.in er or.ned
tfeat%‘Fntam%tbé Ca%mdf(a#qayn fprainsiance ppugine %é"‘ﬁé{ﬁ nifigng of the PPS
resinl@f Bf & réquéred tvalimeobf ﬁiﬁljﬁﬁ,tfalloﬂecb bg ihtatog, andndtirdhg #Ca @ressure
vess q%?rl%ap V\cgoaltlgu&?sérgné)\?/eéz?gn 10n tj St%e %otq‘fra%n%tlr?% a eentrrlgs{lkh %gﬂ)e%t 1(:5) the
propéitios I’miehg:ensthePBS eésel f dmd/a\jat@*f tlpeadmmﬁ]@atﬁh stwuld preferably
0 t ' AELKATHE wat

be la?%g’c%{[ﬁa ?ﬁqlﬁ{l?&i Oﬁ%@ n%: Iét)lf ?f%% Ogﬁh ef;lkf E{ 2% rr%l(e) ratur e, waler is
prefegiedh- pressure condi ti ons (typlcally at 250C or nore,

8kg/cn2 or nore) is allowed to spout into an

at nosphere under, atnospheri c pressure or r duced
Wit Fegeet, o e BORRHERS i 6 IKFERA oA} B fe 15 preferred in
ordeip@aravoicl ths d&\dmlm;ﬁ)sitimﬁ of dile\/ﬁﬁrdtgr()@st ahizhes ac debiritie Bathermore,
.o tipe, T e fl n e
it is %roef%redrtﬁzgca{'ll g’ﬁ& rediR Q%) e'}FE ?ta\f’%trg%\%g%m‘g&n%?%d e}:)reﬁeﬁ%bly be
washad irowphe matefr do rfsmm rﬁftldl@lmr@temay be, for instance, a

nitrogen or steam atnosphere under atnospheric

pressure, and jts tenperature |s t§1|calié in the )
Washigg, g\eﬂbfanle@a{n@ syt i pgtorped cass gy sstldple genppgecific
hmnatﬁﬁis _n(tg ofc@fidlsbivedt fortenstd orahoasting yNePPaticdn (@ndhless

SR e TS, L B0 YR s e

mtroge;ﬂ scemdininAqiothr tsowattrsnth aﬂ\fhmethflFZ—pymhdorreagimhmh)ds?onnamide,

il Y SSRGS o Gmice,
piperagispres{ ajulfonideeos $ulfoperpasast splycaecoigboge dimetippssulfoxide,
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: oric a
ketorg) phcghvg kgiopg, andzAcBioRNEncae; efhembrsed P(QWES s %mefhyl cther,
diprophi cdth@c eﬁlloﬁa:razgl andngtrhydiroffdmr halopei- Easadiesolvents such as

coBEShET Shinehs SHERES LR ARG PakuSRR  ainone
perchjoretthytead, Fomosodilomethdng,r eat dlelnibl;oethaee PPS tegsdhiorpethane,
perclﬂ@% ?ﬁné,l e Stgﬁ)rb&n%&leacélgo ﬁ@%g?ﬁésgd S&Jl‘%lltso guch as

étlrre as requir
methpgolg edhapel, ans”ppanozc, bigaepl, fpentanﬂsteél%ele glyeel. e#rp@cl@nq glycol,
phen8ChER¥EA, 6 r%y&ﬁ\’\%ﬂ PolsiphcH y'?é:’ng ro , laRd @kromatic
eous s Iutlon Wi { a%gg é‘heate to. 200C .
hydr%r%%{)cglrl?qs? GORBRS S i e Becner gt did oy gt OF b organic
solvelntsgay mmlﬁylmayyrbﬁ&@lea a@h{oﬁé ahmﬂe;erontnmnider andhshRaerm are

in he f resin subj ect d
pertig oy PSS TR Orbut bl e iy o at e SR SR v
mnn@mméﬁﬁmnnm@teneuiHMEmﬂmmﬂem.to renmove the renalnlng

acids and salts. The water- to be used for the washing

shoul d preferably be distilled water or dei oni zed
water in order to prevent the preferred chen ca
alteration of the PPS resin (a) achieved by acid
treatnment from being injured. Hot-water treatnent
shoul d be carried out as fidl | ows. During the
hot-water treatnment of the PPS resin (a), the
tenperature of the hot wat er shoul d preferably be
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the preferred chemcal alteration of PPS resin (a)

wi Il not be achieved to a required degree. To achi eve
- the preferred chem cal alteration of the PPS resin

(a), the water to be used for the hot water washing

shoul d preferably be distilled water or deionized

wat er. There are no specific limtations on the

The QREKIAE PN Rbardid Solb&tt ﬂﬂ%ﬁ B c&ﬁ@@%ﬂ%}t fordinetahte immersing the

trea nt., may be carri for. i nstance
PP T nd Bkt ST r Bl it SHirinAr hoBlng B plgosbe pertomed as
required] Thegdare @ouspecifit lindtations bo iiconasthinpytehpataiirg f@éneashing the
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be péﬁ&mt utdRr PpA&sade RSP PeEsBurk OFeséd %€ tahead Eﬁ%nbmhﬁ@ PolRIdf the
0.avoid
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or ganli SO vent to used or e Was Ing (0]
Suchy %%@Fkaglay egfih gastal tsakw PRy det mfre dyfed b 09 Lpfianoppgdding the
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e 05T O 201G, LR SOLVERL S B TUSE e cop v
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ket pne, diethyl_ ketone, and acef ophenong; . et her-based

washify (o TERTER SALCH ATy AT NGB pl s carRgrred that said
alkalighc @mhm enetalrdlt ﬁﬁinhabuwdqh ubaRPS fﬂ@ﬂ@qeﬁn eas dleadhy esttsmetal

. hl
fon 7 ARy e ROPIaR apyren Tl IR Pt ketine carth metal sal
shouldepreferany de hyinemed byp lﬁnrcimbtan@etmhmg ifi whino vesrddrh Avileen said

alkalifn]gteﬁﬁﬁ 219G od REN, Ght 258 teng$ %g@glg mctal jon should

I oro enzene, 'sTan
prefeahbshbe §- Q%tm@ﬁbpr H@Mem@ue prpt%tﬂb&h 810} Implaﬁb more, per gram of

the PPSNTRO@mp e ¥ e B Ol prefér@Rly HR M g lof GRdre, RBRNREferably

creosol yethyl and yl en
73°C o jege, dndrih ﬂ%ﬁmfgmhﬁfo@@%%webﬁ%%a@ qasedicdipifptions
on thasmh»aﬁm&n ecmﬂe@étu&nbmltamdt A\teeperatkd of NGO o ga\nexcls usually

peief S S o DROBLIY s S MR L PE RO TR B MR i
relatiThiestbatorighy PES sslouhpreferdhly bh @rimmorenmyardqsreﬁwé:diy 3 or more,

andsﬁll%ré( re?éraﬁl% (ﬁrm&'gre of them may be used in
nbi nat1 on. e washing in the organi ¢ sol vent nay

be carried out by, for instance, irrunersing the PPS
The Erﬁ)‘}édikla{ra))veigﬁt tcﬁe tlﬁH qars Ge§ifl ¥WBNayabél intlebdeddN Gy Operforming

erformed a ui.red. Theie are
thermmy 0§lﬁ‘@‘@% sk FreBD forh at st ke BiSEAL T 8 Oxveen
atrnosfpdlerevﬁ&imﬂm ccblhpleﬁ% of elsé polyajerizatidnher lwagagitte satevi@htfter a
Cross nﬁé Egﬁgerforned in the range of room
ure out C. The washi ng efficiency

tends to |ncrease with a washing tenperature, but a

sufficient effect of washing can be usually achieved

at a washing tenperature in the range of room

tenperature to 150C. The washi ng can al so be

performed under pressure in a pressure vessel at

above the boiling point of the organic solvent. In



[f dry heat treatment is performed to increase the

nmol ecul ar wei ght by thernal - oxi dati on crossli nking,

the tenperature used should preferably be 160 to

260C, nore preferably 170 to 250C. The concentration

of oxygen should preferably be 5% by vol unme or nore,

nore preferably 8% by volunme or nore. There are no

specific limtations on the upper limt of t he oxygen

oncentration, but t ractical maX| bout 5
(5 BRI 0F cBUHAHE e OHERE A ( cPRARRY B
thermdleoxidution cafsslhking, ohel@thpeiirs us&é‘d):ﬂ'@uhhﬁékfﬁh} be 164 o 260°C,

5 beh |
mor ﬁrg?ﬁ%&éﬂ’ g?gg tng (IE Tﬂgoéo%cgﬁtgt% %ﬁléﬁyé%ﬁ %} Sl?d Er%%r%bly be 5%
by valumeder grore, anest iatfembll’ whe bbfemleme oprmereh &hgre rarwnprspamﬁc
lum s dr e P:‘rqgélelfmgfof\/ﬁﬁ% & g‘e'ﬂecoh@érﬁ‘ah&? Hu‘t’ﬁ?e ﬁ}ﬁﬁzic%[ A% fhum

e stirr eater are fpre erred because

is abﬁwe’%ﬂ 8 PE vahumee LBp tfreatm?n& Hmezbapldwecigiphdienindhempgeat 0-5 to

100 B¥its ik préfeRbIEDNto FBNhohe, PRT §al AR pwefelaamjﬂ@ tai2m Mfurs. The
ontrolln thet er mal - OX|dt|on crossll 39?
%Eeater ora

heat fregtmePhap U B 2 ARy O%ﬂadfygwew
" heatdr with a;htm:lhg bl‘ﬂdef efrslkly theerotationttepe lxnge aod th]ﬁﬂrmnrg blade type -

heaid AfiCore [OHR BLRLEURY ote diflich ot aclifc AA¥ BB weorment,

5% by voI ume, nore preferably Iess than 2% by vol une.

Dry ﬂ_é&? t&itﬁéhﬂﬁ% bE nRE RN Hh REC{iRT FRloYtrBfink fad MABmIARGRlation
.5 to 50" hours, nore preferably 1 to 20 h%gr%ls <hould
a

cros t ﬁmd TRPPRINGr Hice W%F%f—' 3tesT-1 G hR olgrperate
preférdtt@ boRnthcapias @139 1TRFONE, rﬁﬁreq:t’réﬂefh‘blw 14tofo B0PC dTeedxygen

cono S P RSBSOSt P bl bty
less than ¥ tygvilimdeThe reatineat wme ahenlp pefferblydelie dausegt he§.5 to
50 h%g §bfe! Iﬁ%%?%blf'ﬂdcg%rhc%gi‘ aﬁgﬁspg%{ngfﬂ&fe{ﬁ%y g‘%&‘tlo hbBf. The
heat vm‘ztmat argpagamfan@ﬁtbema@r hefeair ryst, 4 Wigien type heater, or a

heatc? Wa&S4 §tHKRE bMe ! S8k Bk ﬂ@&b%’bh%é’ﬁéafbr%ﬂ&t@' siitg blade type
mcreaggg the | ecul chieve a required

heatey Sttt Ohdt e 1e§t ‘fa\larélc & PG remenyy
The PP® rediy €4t ioote uml shd&ld'l' orefyrablndigsd Wir&ﬁllj’ﬂ@ﬁ&%ht W@olymer

8 12 L ,
o 308l 8L 21200 1240 AR, PFE e ol
weigholoyahimye sswihivek taugbiess AFsefal thatrsiabsr 3sstha APSnessinelg) fior the
mvelﬁfolnl ﬁ@ﬁlﬁeeﬂﬁ' %Ilcﬁﬁ:jérf‘ég VPO, mgg hep g@ d?légﬁs i7ng28n€2480,

er_sulfone resins Is used escri
&?M?%EQOS%&ZI%@néfE%Pyet her | m de resins is
preferred because a small anmount of them can be
effective to ac i eve_a high toughness. For the

(b) Plypihstiuds fiigea 1P81Y6@ea§1& %3F5%fhe i nvention, there
As saidencr@rggoaing iresit,i 40 teatti oms selbctbt dyorarmypthorimeds rediad and

polye%]?é}sélﬁtton fresamg‘I Ry ﬁgédc%seagécﬁ%&ll p?e\%us ég{mtdsg of. ;{EJS%% &lmlde

ts an groups "as re uni
resing mpxb&mwélhecgm@ cegradbiamPhesi of thonyan ﬁ:@rqﬁw@@ vaashixyne high

toug}ﬁ-ﬁéé ;Fog?ﬂeefﬂg&ﬁbﬁ%&% B UIsBE fNhE SnRinliEh, &&%%r&%'ép&mﬁc

bonds, such_ as aromatic phati c
lumt%trqnéylé ithey @§t@lwu%ﬁ8tf§ata?falsawé Aipbatip ahﬁthg or gpgglc ether

unitst 4Ry cyamé einady %E&Qusl £f fdlp@zi’[ﬁ% ahitd Bﬁd ehh Qfét m@lft pkdt@ssed. Their

i.nvent.i i.fical

polycff IR H5 SR HEHE "t b B Eouht s Rp G ehe Tmide o

etherfiohlgwunly ag ervetzaic, hldphatik ar a[h@hﬂm esadr vihas and ax@arbonyl units,
unless they have adverse influence of the effect of the invention.
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where Rl represents a divalent aromatic residue
containing 6 to 30 carbon atons, R2 a dival ent
organi c group selected fromaromatic residues
containing 6 to 30 carbon atons, al kylene groups
containing 2 to 20 carbon atons, cycl oal kyl ene groups
containing 2 to 20 carbon atons, and
polydiorganosiloxane gr oups containing 2 to 8 carbon

Spec 9@5&95%9% %{?%%P 95&%“ i S%P ﬁ’laﬁa% TEPI‘reé%it"dﬁéY the

1bﬂoa$m;§nkﬁﬂémhﬁﬁaby the foll ow ng fornulae, for

i nstance, are preferred. [Chem cal formnula 4]

Fort hepresenti nventi on, acondensat i onpr oduct of a
[Chemjigal forsfuda 8P, 3- di car boxyphenoxy) phenyl ] pr opane
di anhydride conprising structural units as
“bpresented by the follﬁ ng formul ae and either a
~phe ene di am g€ oL—~a\p- phenyl ene diamne is
i eWpoMRtRoef nelting nol dability
\ : el pol yet heri m des are
gnner0|ally avai | abl e fXom General Electric Conpany
under the brand nanme of Utem [Chenmical fornmula 5]

Wher%%egﬁl%géqtg ? rch%lle%t glomajt-% eﬁgué/ ggt{?ﬁmné%l {oo%t?c (?ndatlorr}ls R,a

divalpatckpone gmmptsslemétfm@mmomaﬁc aess,ciues @n@tam«mﬁ ‘emiﬂ eanbon atoms,
alkylehd &fouPPB6hiaining 2 to 20 carbon atoms, cycloalkylene groups containing 2 to

20 carbon atoms, and polydiorganosiloxane groups containing 2 to 8 carbon atoms and

chain-éiopped with alkylene groups. As the above R; and Ry, units comprising an

aromatic residue as represented by the following formulae, for instance, are preferred.
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[Chemical formula 7] 0 1 11 O These conpounds are
comercia |y avail abl e under the brand nane of
Victrex PBS or Sunmil caexcel. (c) A conpound
conprising one or nore of epoxy group, am no group,
and i socyanate group For the invention, it is
necessary to add a conpound conprising one or nore of

[Che@EM Yorgi@4p) anmi no group, and isocyanate group, which
is referred to as conpound (c), that acts as

Co'o-,lmllt rover w t/hrthe aim tably
ough @ i Xy=cont ai ni ng
: fnds in e gl yci dyl ‘hers of *a_#i sphenol such

as blsph%gol A resorC|noI_ hydrqu|none

' teqhol spheno g geni n,
JUTIhydy oxypenzene, || enol
~vdro%MQ|L--’yl di*rmet hy. 1fet harre *

4, 4" -di hydr oxybi phenyl , 1, 5- di hydr oxynapht hal ene,
cashew phenol, and 2, 2,5, 5
-te_rakft 4- hydroxyphenyehexane those conprising a
i oggnat ed bi sphenol instead of a bisphenol as
i above, Gri{EEyT et her based epoxy conpounds
sh-"as-.di gl yci dyl ether conprising a butanediol,
gl yci dyl ester based conpounds such as gl yci dyl
For phtthal atmesegt yci dykntiqguoxy # esi eapdsnsghons gpydidyl of  a
2,2- b@gm@ 3RASHLLS AR YsheA PMRDbaN %A}h@aﬂ&é dddm;ﬁ‘ﬁiﬂg' Rructural

I 1 near "epox conp unds su S epo
umtsg?@ﬂ%ﬁ%qmweb}aﬂa foHewing élaul%%iaﬁﬁm m—%mﬂé% Mjagnine or a
p- phagrlrergl Yiaiyd i€ @@é@&n&@&mﬁ thelCHewpoitt Y | melyial oheXeritity and

reqmﬁ%ﬁc&s Sﬁgbg(g %;r%?cgag taﬁedéoglgﬁergiailgla%gﬂqu%ﬁapl &}enerarl Electric
Comphumhﬂbrmym&mﬂmamﬁmﬁﬁﬁmmconpr|ses two or nore epoxy

groups and is produced typically by allow ng
novol ac-type phenol resin to react with
[Che@wﬁ%ﬁﬂﬁnﬁhg Mrin. A novol ac-type phenol resinis
produced through condensation reaction.of a pheno
//@nd f or mal dehyde. There are no ‘me0|f|c limtations

phenol to be used as and usefu
p- creosol ,
| phenol

. Lol " pheertioa
! |sphencﬂ‘@’§ @ ' nde ijon products
\Jﬁ them Fu er e ol efin copol yners/contai ning an
epoxy group can also be useful. Such

[Chemical formula 6]

cl ude pheng
o

The polyether sulfone used in the invention is a resin comprising repeating backbone

units that contain a sulfone bond and an ether bond.
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ol efi n copol ymers contai ni ng an epoxy group
(epoxy-contai ning olefin copolyners) include olefin
copol ynmers that are produced by introducing an
epoxy-cont ai ni ng nononer conponent into an
ol efi n-based (co)pol ynmer. Copolyners that are
produced from an ol efi n-based pol yner containing a
- [Ched@bdfer@Ad] i n its backbone chain by epoxidizing the
doubl e bond portion. Useful units containing a
ffunc o_alg%roug serves to introduce an
ni g jpnpner conponent into an
: ' W ymer i nclude epoxy-contai ning
nonowers suth d&—gfy +dy| acryl ate, glycidyl
met hacryl at®, glyci dyl ethacrylate, glycidyl
t
The%g@‘é@??%‘% R e R e ey B e o
Sumikgexel.epoxy- cont ai ni ng conponents, and useful ones
i ncl ude copol ynerization with an a-olefin, and graft

i ntroduction into an ol efi ol usi n
(C) jﬁi, %(a‘p %Ich')(Hnglcn(grone-ﬂ]i éﬁ(gs H? Sﬁ y) 1o %@mmo grou and 1socyanate
grouppoxy- cont ai ni ng nononer introduced shoul d preferably

be 0.001 to 40 nmol % nore preferably 0.01 to 35 nol %

of the total nononers used as raw material to produce
For thiyenvepbsny-it briteaessinnygo eildfai centygyad composipgrens or more of epoxy

grougaz[rﬁl'nﬁ 4, Yon rlsd‘g Inv%ﬁﬁgxmcmg %f@hgc? tcpliseédbtﬁgogéld (c), that

copol y for th tion include olefin
acts %%ﬁﬁ’&ﬂﬁh}lgy BrRygueeuith theraim ot slaslvoppintainae & hightepelpess.
ester of an a,f3-unsaturated carboxyllc acid as

AL I g ST .

bispleopb| Xerdsaredthols thydasyudtdre np;at)wtaﬂmﬂ Gasphexoll il asligknin,
- t h

> SR AR Sty Tl e

4.4'-¢iby oxyh_iphﬁpbfi met Huéc%llwcapéyna@hﬁylenﬁaet h&eshgwat e phemd,  an

22 Sbﬁfeﬁlalq RAGEWRERY DR aNE! tho@S c8hyFiGRE 2Mdlogenated blsphenol
r|Ie Thes olefln copol yners may be random
insteg pLp B ia

?@) ag)| ]équ élﬁqqiylgé}b@w gpoxFycogpognds such as

dlglyeid@'lf iefheg Cd@)@hﬂ'liﬁigsaﬁf@ﬁmdd I ﬁ)(ﬂ,t @Mcﬁ?b@btﬁf@%eﬂa&blﬁpb@?s a%ﬁch as
.a-.0 in a C ester, o n uns e

alyeify pEboRied Wi ST el shoh i ¢ i cintBe Hegi Db Siipounas

compispige N-glyaniyl lanilined @lomt Yinedr epoxyl yoingyindesseh ef cpoxidized

polytﬁeﬁrfb s e«gggdﬂ%(ﬁem (Iﬁ%g ?ﬁ)fl Adfdd 1g n%ggyf&&}l' &9&%5\&5 such as

e suc esters’ o
vmylecyi@h@ﬁ@ﬁtd@%@fewd:@ﬁw F@l@@d@wﬁu ude gl yci dyl
acrylate, glycidyl nmethacrylate, and glycidyl

In adresl:;ltg?ng %'g ac—typ(:()s]c epve\)@;gfcrlgs:_gl %grll 91%0 réeﬁs'%%ﬁr &]o%t)lgc-ltfpe epoxXy resin

comprises two or more epoxy groups and is produced typically by allowing

novolac-type phenol resin to react with epichlorohydrin. A novolac-type phenol resin is
produced through condensation reaction of a phenol and formaldehyde. There are no
- specific limitations on the phenol to be used as raw material, and useful ones include
phenol, o-creosol, m-creosol, p-creosol, bisphenol A, resorcinol, p-tertiary butylphenol,
bisphenol F, bisphenol S, and condensation prodUCts of them.

Furthermore, olefin copolymers containing an epoxy group can also be useful. Such

olefin copolymers containing an epoxy group {epoxy-containing olefin copolymers)
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Useful ol ef mbased copol ynmers conpri sing, as
essential copol yneri zation conponents, an a-olefin
and a glycidyl ester of an a,f3-unsaturated ’
carboxylic acid include ethyl ene/propyl ene-g-gl yci dyl
nmet hacryl ate copol yner ("g" representing "graft,"” the
sane appl ying hereinafter),

inclu@k hylkBR edogatyﬁfees lthagt- At Bﬁidﬁé‘éddﬂbbf REOMhAhE 0 PRI I®RIntaining

mOH%g%l S @1)/ T dépl}?@ﬂ@g rcg Cﬁ>§lqoé¥]‘rger f%pgp{;mers that are produced

fromnet lddinybatd popohsthesrnigniagr y ldonblerbdnd- 8t jts daeldopel ohian by
I I t hacryl at e copol yner - g- PMVA,
qu“?%hgenéﬁﬁpgg¥’ aéﬂ?late copol yner,
ethylene/egC|dyI nmet hacryl ate copol yner,

UsefGi &M‘s%ﬁ(aﬂﬁﬁ@g Lfm%()ﬁe!tlagr%‘%ﬁlﬁf: Ads tg%‘itﬂﬁﬁlf:é’ LAt cé)ntammg

copo ahd et err net hacryl ate/ g yc
mon‘?ﬂ@?fh é@WP%ﬁné B Gy Pesin-p %B%J&Pinowerameba@ys Plpcaiafefsontauung

mon&iAérs a&d&hn% %my&@,ﬂxﬁcﬁraw PelacidyRIrs@hatsdhtd] .glycidyl ethacrylate,

! iﬁw%y %allé su g nds I ncl ude epoxy-contai ni ng

glyel VASREC it g@@ﬁ%fﬁ %h as y-gl yci doxypr opyl
trlnethoxy5|lane y- gl yci doxypropyl triethoxysil ane,

Ther ngrr no( écﬁQO)i%{m?éffblngh%ﬁy Itﬁeet %\X’Jhoa r 'ug%f ht%X %ﬁi!ré)(ﬁﬂg these

am no-contal ni ng conpounas
epoxmpnf@m@m tcampenental Rk pseiuhrwss igplads faopelymprizefingh with an

a-ol<FRNRRIUANIR lﬂtFHaquil@n 1) BRoRARY&)PONtheRLLRX Y $4di@ Snitiator.
conpounds such

asy- (2- am noet hyl ) am nopr opyl net hyl di met hoxysi | ane,
The dbnfeit 3Nihe @pbiwmmgrxﬁmirﬁéﬂm@mw shduddh predorebly 8810001 to

pyl tri XY, n ful ds cont al ni,n
L ok ERr AL 28 5 e PhARLAL Ehup iRty bR S raw
matenairtp puitise theaipozg-cantdutimd glkEndashdicopalyarat e,
2 5-tol yl ene diisocyanate,
di phenyl met hane- 4, 4' -di i socyanate, and pol ynet hyl ene
Partigydanp imegigired) spgyseRnjainmecole ﬁcFOPQ}dWé% farethe opvaitisnnigelude
- olefitbkRYY 8 o@ﬁﬁeﬂé Oﬁ%ﬂuéBE!iS ﬁ%ﬁ?fhna% ddeﬁrﬁ ocﬁmaaag@cﬁszp R¥fer of an

triethoxys -1 soc at e,

-upFartHr@{qc}o%é QXY. ea a§sc(9}£)9 éwts n%%clt}ypreferred a-olefins
mcludd: nethklexy.siThese, copolaney anaiye tﬁr dﬂi}therrrebbglbqnenzed with an
a.B- ugse&urlaﬁ Sa'ri;q%gﬁc a¥1dI osrol‘t:sy ﬁgﬁzﬁ%teg rsﬁ@r}/ Lﬁ gcr?]# Ftc1d methyl acrylate,
ethyl dape{latg,)@gyllaar}éate ,emdthycrlyh@ @gaé;mt‘r@ybm@@ytrylate ethyl methacrylate
and toby1 SR RIRRI vl B Bo(cht Gl Alrylohfifiuse of at |east

e conpound sel ected” fromthe” conpounds cont ai ni ng
one or nore isocyanate groups and conmpounds
Thes€ OREiRIcBpSIImENON Y bél%ﬁoﬁﬁﬁlﬁmﬁfr@uﬁﬁack Sor%hﬁ’f 850819,
stably maintaining a high toughness,
al koxysi | anes contai ni ng an i socyanate group are nore
Of sqid efefinreegdolymers produced by copolymerization of an a-~olefin and a glycidyl

ester of an a,p-unsaturated carboxylic acid, those comprising 60 to 99 wit% of an

a-olefin and 1 to 40 wt% of an glycidyl ester of an o,B-unsaturated carboxylic acid are

particularly preferred.
Specifically, such glycidyl esters of an a,p-unsaturated carboxylic acid include glycidyl

acrylate, glycidyl methacrylate, and glycidyl ethacrylate, of which glycidyl

methacrylate is preferred.
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For the invention, the mx proportion of the PPS
resin (a) and the polyetherimde resin and/or

pol yet her sul fone resin (b) should preferably be in
the range of (a)/(b) =99 to 60 %1 to 40 wt% nore
preferably (a)/(b) = 97 to 70 % 2 to 30 wt% and
still nore preferably (a)/(b) = 95 to 80 ww% 2 to 20

UsefM &f%ﬁﬁjﬁgseﬁ 61 ey commshisird), a@@ﬁ@ﬁmﬂ 3 lfrlﬁénﬁaﬁan% ofents,
|C|e tIy ughﬂess not

h t v Hi?
. GHelppa et SiEathie oour R ER ot BB GE ofeitfpelude
ethyléh@’pnmylené-lgcg&mdjdl tngthachllatb @opalgmen\y'd"f represe®RE Tgrsftii the

L f
B SRR TN L
ethyhene-glyeldwhngsn@ma@yw to cp@Obfa?qrg Ihglysmegfht pbiylene-glycidyl
methEE Ia% ablcbép(ﬁyﬂ'lelt-%aérﬁ(ﬁ{lfrﬁe- é@ﬁ' 9h$ offnh elr MRt lene r%lycldyl

er abl el atiye
methagnast t REPPBNGHEEA e stbYlFE g%@afL ( 85"y hR tﬁ%po ymer,
cthylBRASH YR Bl | fho@ad mdw ( otylmtr acsﬂguéﬁeﬁné@m 10Rrydaegbycidyl

ﬂlﬁé?ﬁ?%.%@alﬁeigfa&hf'ﬁﬁtﬂ%%%ﬁﬁﬂnéﬁ A el o Hegptrviat

copoly@ss. t han 0 05 parts by wei ght, and the mel t
flowability will be too lowif the conponent (c)
accounts for nore than 10 parts by weight. The PPS

In addiginn alkonydianasi aontagfing e eperpegropETehsy wsefil ghpecifically, such

compRMANNeRs1ulie agﬁd}&'—&ﬁt&ﬁﬂlﬂéheaﬁ{)&‘k%ﬂaﬁ@t Etﬁﬁﬁounds such as
resi stance, chem cal .resiSta and barrie

T-glYSHgEERTOPYs ¢ AACHREY Bhsacy Gk ctdgmfpmgh na|t111§7h0><ysﬂane and
B-(3, @Q@§>%S§3Q$Oheﬁ91l)etﬁjﬂmﬂméﬁﬂj’x§§ﬂ£bl stics to develop, it
shoul d have such a norphol ogi cal feature that the PPS
resin (a) fornms a sea phase (continuous phase or
Usefulat amip-asnidimng heopglopedheirnciidde argieprontathing alkoxysilanes.

SpecPAELIEE HLLINR DAkl LKA S0 NE8 oy s
as  the ay@mn@thylaﬁtra@or)mh and/ or polykler suldfraeoxysilane,
-(2-RBRIoBthy DAmiRdphHe @ nU”bQﬁméhh%kg@ﬁn | spefged pakidigdpRopyl
'y'( S| zg ?Blooonm or less, preferably 700nm or | ess, ar?g()py
timeRPYSIFES er abl y 500nm or | ess. 1ts mi ni num shoul d
preferably be 1= or nore to maintain a sufficient

Usefﬁlu ﬁ%ﬁf"t—“}g{ﬂé? éodléﬁg%gggﬁeq hge%alfet i &%‘R&e %9 \.{pgwﬁnclfudé higocyanate
compuhget hwech ni ge ebtolyland/ odiigooyapeteher2.8dblylsme r didjogyanate,

) 0
L8 R IR DB e,
isocyangrrcoviaine s slkogysilige h ErmoRBer ﬁ%‘t}i c8 t FlgRsvaNdp, propyl
triethok é@n@rﬁ@%&ﬁﬁté Radpyl h%lﬁ@ﬁokfﬁlaﬁe (s {r‘ﬁla{ehﬁropyl methyl

erlmde resin angd/ or her . sul fone r
dlme?w Pht AT YANLE ARG RSl ﬁf]@&?@ﬂﬂﬁas"é ixgpyanate propy!
ethylrfﬂimidtm)xﬁﬂﬁlear’r{-meémdtep bapel (ethyd pdictherygilaseind y-isocyanate
ropbES eﬁfo lﬁ% if fragnents of a broken
P py efl‘ded product are injection-nolded again.
Furt hernore, the nunber-average di spersed particle

In paﬁjl Ofhe B€o PR ¥%¥ BRE b&hﬂ@mfdes%le@te@ riﬁfr@{he%hib%hﬂ@é' containing

ne resin shoul d” preferably be 1000nm or
one ql’é%%fe ispsyanagsy @PEP%‘H}%/CWH% cQrERging A OE {HATF CRFBFYLroups is

prefeple@fQr aly RORRMIALE d 85t tduohndls i Al@RPsagles containing an
referabl%?be I nmgeor nmore to nmaintain a sufficient

isoc ﬂi“?}aﬁl‘?{“ip frore pgleriednier - aver age di sper sed particle

size referred to here is determ ned as foll ows:

For tﬁé ?Rf%{lt?%rg tt@%i% gl?)g})é + oveg%?% gﬁ)%ﬂ:ﬂ?és%(ﬁg %{&ﬁid@ resin

tenperature, cut out a speC| men of 0.1 pmor |ess at
-20C fromthe central portion in the cross sectional
direction of the dunbbell sanple, observe it at a
magni fi cati on of 10,000 t 120,000 under a Hitachi,
Ltd., H 7100 transm ssion electron mcr oscdpe

(resol ut| on (particle i rrage) 0.38nm magnl fy| ng power



usi ng Shi madzu Corporation GC-14A to determ ne the
vol une of the generated al cohols. A preferred nethod
for producing a resin conposition that does not
generate a | arge anount of alcohols is to carrying
out a nelting-kneadi ng process using a biaxia
extruder has at |east two kneading units, followed by

and/6@pd1ydthé& sulfendRkinl (BYsHVERHH eﬁﬁamy ®6 @ﬁﬁle%l%e(lff (5]}%? 99 to 60

en t he PE
WAL B SmP&Prﬁ?e(r%lY U A P8 iR g0 wi%6, ind sill more
preferebly i (a)dcbl reRHing0 prEeE ss 20 |v¢rt% sheadi80 op (B @Er@y atcduadhtl for

92 t, or oy e . ter rel ati.ve tQ . the.
00§52 RGn b ool Bl pdt il 5 8 Bin o
accoum;sghx moid th;mn% Wo'd., aod s mltetkn@bdrtamlltltﬁetoo low if the PPS
i L LYSE $0r9Esstihs, @b kexysi | ane conpound and serves to
KSH?%? er de%regse tﬂ% al cohol generation fromthe
resulting resin conposition. There are no specific

For thé Mfveation) fise Qhtddl ©F WaYeodipoReht (BPshwaldrefebity BakLihe F¥e of

de-fed h ddI t d
0.05 P11 5t dli W L uPBieRE- SO0 U4 GedrPifany Attt sill more
prefepbhin@el tpBmarts dty weiicht, relativde dedeth of (sl pidyfledylene sulfide
resin ngjﬁ arﬁ]ddtﬂk %oggrygﬂﬁln%x}esﬁd&g tﬁ%r éc%gur!ith eforr ﬁ@& axecg by weight. A

nea rocess

suffigrently hlghltwe'émw@mﬂrméesnmmahed s}:atbbff lérthee@)mmnhmo[s) accounts
for 1bS3CHhYE® ¢ Eé{t‘tsd b{ gwélgme 28l tﬁprnﬁ‘elk ﬁsegtamgvs Walt 1 {08 low if the

I ncrease t kneadi per f or mance an ing an
comwﬁfabaccwmtﬁ of naredBark HoBgts Ry Veebt h, and it is not
al ways necessary to repeat t he kneadlng process two
e tines .or 0 f|IIer The
the RS TR B ot i B Rterling M, o dRe Sbcfagss dadibian the
excellend hgatriesisthindel, eheridyl resdsianbe, iand I’matrlealprcq&stmstthal the PPS resin
I n
(a) oI %Ven?%tsses’%‘& %%? sh&r Qﬁ?ragtgfé%@%ﬁtgr&%ﬁ% ?t fl%%l& IH%V such a.
morphgloigisgk feafuse éhai the PP&r @Si@d@h fergisg a@sphasb deontisaplsophase or
matriE(D Radle ﬂ%(ﬁ?élhé}ﬁﬂﬂ% WoEn aﬁcﬁf)pﬁ(\i\l%é’[ﬁé}‘%ﬂ%ﬂe 1R BF BIrHn island

~anat zi nc. oxi de i sker

phasg it oo ?Reressmabsfw&hﬁrﬁer%%@e pol C s PeRAs fesin andlor
polydﬁhﬁr&hﬁoﬂdﬂeshe(b) toalizaei ailmnmrave@gw ﬂisﬁ@fséd Ihlﬁﬁcle $izkic€Q000nm

or 1efif PRGN Ml BFIRT fnd bfiF? o263, Qo 8F e HE Ffimunn
shou]tdairc.ferahéy bs f emi arenorzdo Indiviainse sufﬁcneei; pmdma:,vnka?ﬁhe toughness
will B‘% o 1AW P PJ@Y%MB&LEW%E{gE Ccﬁs eps%ﬁt idI€ mz@s’&e@F gewlmlde

m na Si cat e; oun such as si
resm@;zqi/aépolﬁet@PreeJﬂﬁsW &oie) 1 wmexﬁ than IQQQn@bm um oxi de,

titani um oxi de, and iron oxi de; carbonates such as

cium bon magnesi um.car honat e, and dol om te,
bven R ik Boie A A GABUFGE o A YERHhFably fpigtains a

high topghmssk.das sacicthaasctarbtics tnddvelbpoitiidrefamig NRa itk PPS resin (a)

and ¥ B0 RBURE il o LB BUIHAG B P ORaCY Seo phase

(contipmedse phascecrramamxb eadsan bdtmdnphﬂs@ Kdidpersesli pliagon respectively, if

fragnfeﬁfsb' 3 O&BM ﬁ%@%ﬁgn ér%@uctg hi!nie%tmlﬂnomdc Mygain.
l'ass fi ber, a, an a cl um car bona

Furthsmffréf Fbé‘fdﬁm%léqfcﬁ“"ﬁi’ﬁg@ simsrad oagtirde size ofcte elysgherimide resin

and/oP @Mybﬁitéf alfone gés'@ﬁ gj’)fsﬁgulﬂ%éﬂéﬁa%l}%et I(fl}@hﬁlT(ﬁQEstoﬁb%referabiy
reventi uor reres ese
7000 g et %qfffempfe’s@fa@r&??g%@mwg FS5WES BHEERoSGHI Ry rably

be 1nef ot rhem toayaifeinusediiciontqootaatizityon. Furt hei t uor e,
these inorganic fillers (d) may be subjected to
prelimnary treatment with a coupling agent that
conpri ses an isocyanate-based conpound, organic
si | ane- based conpound, organic titanate-based
conpound, organi c borane-based conpound and epoxy
conpound. In particular, &alciumcarbonate, silica,
and carbon bl ack are preferred because they serve to
enhance the corrosion prevention, |ubricating and



stearate, and al um num stearate; nold rel easing
agents such as ethyl ene diam ne/stearic acid/sebacic
aci d condensati on pol ynmeri zati on products and
silicone-based conpounds; color protection agents
such as hypophosphite; and other comon additives
such as water, lubricant, ultraviolet ray protection

The ﬂ@lﬁB&ISaveﬁe@eQm edgqRfide siabdefefaditin Bcrade dttertizked aB Yollows:

prepflg & ASTRERG: 4 BT R rio g BF BBF Yot (Poag: BreBhte honc
aboveltier waking P@ﬂimeﬂmemﬁremﬁ@m hapec@BembB6.1 pinatriless at €20°Befrom

the c@lﬂﬁ‘él g%r&oglﬁﬁgﬁé Eﬂggg%%@glr)%laé@%gn ﬂﬁg ﬂl:_]@gbél Antl*ﬁg(ﬂ C%q?s&r\‘/e it at
a mmﬁ‘éﬂ“ﬂﬁg olef fO80 1te A0.00Piveder weHithely- kidadl-Af00 transmission
electﬁfnotﬁﬁ:‘f@sco%J‘&es!?)%ﬁlcfne@bﬁlc(eaﬁ}ndgfi) 0. ggmhomﬁgﬁ%ﬂﬁé ﬁé\lv& 500,000 to

| hg pparatus such m ax
600 S5, ST BARIPRREFY 544 Hne{perpRare pagked e aﬂaeth?&mh% resin
and/(ﬁroﬂ)dlyetﬁﬂdsﬂmadeﬁinqb) &n&&ﬂﬂﬁéﬂﬂup@ﬂ@ﬁ strﬁaﬁ;ﬁﬁ)@ ahd vEinimum

. the tin ak tenper at I ax] a
aiaanyfs (Rarernn B b IR 26 16 Wb 0 BB Rl il cateutate
the abomgeovdrsl!poeias e detemmioe dernunobeaehersgedispareed particle size.

' di spersion of the polyetherimde resin and/or
pol yet her sul fone resin (b) Specifically, it is
Suchy tgFigrqoatposigion semariping an alkoxysikangwenigning eompaynd can release

alcok(ol} a8 G RYL1E 8P B BrolfiS6F a:w Ak drRiIgde) d@ing2MeRp rﬂ&rsﬁng h@dr the
rises.two or nore kneadin unlégﬁqnd k

PPS F@ fomposifianplathe 1pyeRtiopthe Folmag o pyeE Fiotd Wtn 1 10 4
carbdmﬁtahiscg&ﬁexbmdrdlﬁting&hmnﬁl Iﬁ@lﬁi@‘mﬁﬁ ahdugn 21850°Q fB0G0 minutes

shou?ipolr\e/ t he éesfsi m feer ]?;e f()ﬁitmxﬁolg/)P% fe§g°' sﬁll more

on t
prefeoetblyrﬁﬁe:md% m hsmglndwtﬂlngom mrsfembbc@%nmm"d qnlaasnglative to
v&@%’h‘[k@ tﬁi‘i’f’sggmﬂ W sﬂgﬁf]ﬁ %lﬁgolﬁﬁ’%% zl-llfohol eneratllon at 0.6

ti ng-kneadi ng process er m xi eria

mmofYor a5t lepse o Voluate %famathlﬁ|q0nﬁ§vféﬁégam%teérf%%§so dipg it film
sheetlrs}1 d%l 8es 0P bef ddchasamte ikt BRAfSMBEE e Rblds ﬁn@mﬁblded

g- kneadi n rocess foy th nmat er..al s,
e TR ik oS BHES BT PRk Gyl Eh ApChIEe OF o fiolded
matestlb&an uan tdsult sfgppl the vgidshehus ampiroving theatficieaty of continuous

&ﬁﬁugh a side feeder during nmelting-kneading in a
iaxial extruder. As a matter of course, nmjor
conponents may be first kneaded as descri bed above

Said ¥uhb gtgf E@Aelrzﬁé& Za@&ahofso kd Q‘é@c Fhlﬁﬂéd agdi TSHOQ\% ohh el”PS resin

m nor t1ves imredi at el before_nol d ng. or th

compasKigE i e 17 1t ONEEEhE 1 %&ﬁ)trﬁ%%%’@é 110" vy ghcapsulate it in
a glalsﬁéﬁﬁﬁﬁﬂeoﬁeat it il & iy aufRge, @8 dtiser i, otoRtd vy ahkkirement.

e 5 S0 ShemblE S5 e AR b A no

a neslulppeitpne of 125 5mne >orl 2mom,ebéthnwgth i o tlickiess ndt 1roml Wpeafically,
quanﬁﬁtﬁ(rg %%%F{]ﬁ‘ﬁu&l} é?f&% %lg&{b? é@{lérgﬁo% Et?(ml(? BE C?%J accﬁ'lg aOollows:
vacuﬂmr@panﬂubap%ﬁg pHhedtP} W@mpf@mmﬁ@mmqacgéasls asgiphleat mﬁ% |0nly the

bodypﬁﬂrﬁsﬁ Regrths Uht grbeuﬁ@%l b furhhes e@irﬁcnaba&egleéﬁﬁ furnace

[imtations on t he paxi.nmum nupber, of r t|t|
ARFOR RiteulPwe by ssels Riith Mepapetipgt af $H5Cs gpd e it for 30
minukddeadilog thevdlgtiiead rga§d) bedtiolenael ltcpleﬁéﬁ ﬁﬁh& heakSpomdeof the

er.the fir at i the .. .
anpl HEF et i b R B TRn e TR Bapismip cpout and tho gas
left is cogiveasisby mhmsolvergeiitinad of N}mﬂhﬁ 2efyfrolodomacNMPL. Then the
I 0 AR
NMIEHABEP ST PIRAE enlf SRBRERCHR EESHAER E6) Fhobiaphy
resin (b) is used in a high content and that the
pol yphenyl ene sulfide resin (a) is added during the
repeat ed nel ting-kneadi ng frocess carried out one or
more times after the first“nelting-kneadi ng process
to produce the PPS resin conposition so that said
anor phous resin (b) is diluted to an intended

prod




the first melting-kneadi ng process. There are no
specific limtations on the way of addi ng water, but
wat er nmay be side-fed in the mddle of the extruder
using liquid feedi ng equi pnrent such as gear punp and
pl unger punp, -or water may be added or side-fed in
the mddle of the extruder during the repeated
usinFBS A8z K AR AL PTACA9R G&Idekthifl th Ssz% IEﬁ’rtﬁe encrated
imes followng the first nmelting-kneading proce s
alcokols, pol yphenyl ene sul fide resin conposition of the
invention is a resin conposition with a high
t gughnes ut as a rough standard, hould
A psRERRod Rk Bk & e BRgRioh b ge Apbecnrete a larse
amomr ef pleehds ablty @@@%g} pumar eeltingdmending lpr@ccéssl\nutshgaa biaxial

T A2. 5T .
oxe ST MM | oL AP 9 LR L Bl
processpgie o ngie dgness When iy AP 5 yesth &) pRpd theeREresinrapdsir PESTesin
(b) a@é sﬁﬂj‘&:té@tbeﬂ%'r@élﬁﬁ@ﬁn&dﬁﬁg fzfroeés@ hltt1§ HIQB‘ peserald ffso.82 part

rocessabi l ity because as em ssi on
by W&Eﬁg‘llt Hg ORGP teﬁéqalflmwgto 8 @tﬁh@p@fﬂé roé walgr thaf accounts for 100
partspblj,r ettt aThiy nkaRbd) |W0ﬂ€§ toeXdcelepdte mthﬁir(ﬁ'bl'j@Istcﬁ tRE Qﬂ&dﬁ?sﬂane

heet s for. | eC|
comidifind ikt iodfaper dpEentierBohal Eomation FRBT b pifpe resin
compasitmmt 'Ibnreadrs @o r@smﬁarinm&mops opd;het wasg cﬁ@ddmgtwater but water
t l; ore,
oy S8 REPRA U 580 5yt Bnd SUBINER R AL S
gear ppmpang S gen PERPppeTvater @fwydse avﬁhieé ok &idetied pr th@unleldle of the

extruded e&uﬂi t fRNSRAEA e AULRIRRL LRS! -preush ?Mﬁ%ngaxlh@eﬁrst
Ing %ercg y usede(lstgl ]gr oduce, mul ti ayer tubes wt
meltiBgiaradis PREsT PhroPrderred metpdspaclnds iproadias e pr anore
kneadiinf fuaitent inceast the khéading erdht@_ﬂb &?dflaﬂdQQﬁlg an extruder with allarge
I t. is suitable for i,n enera

knea&lﬂgllgng%l‘g and 11[ I8 %01: a#xg?,ys SLRCessaly; 10 rgpeeit ElBeegn gyﬁl&?%ﬁsé &wo or
1n0ﬁ§umﬁca@dda@@s metal insert noldings for electric and

el ectronic uses, electric insulation filmfor notors,

speaker. diaphragns, and vapor-deposited filmfor film
(d) Inosgrans il§'s. A typical process to produce filmthrough

mel t- processing of the PPS resin conposition of the

i bed bel ow, but as a matter

ention is.desc
The R FalD SPpeSiebarhhe feB oo oy SRRt BOrHPE Blgddbevhich
is nopecicfscotdll yompaichetleds ithieasPREet@s influesddosi th OfRvention.

Spec cgl n}y %ﬁwmggé 'n?cgi%ﬁéer)s( % g lfugé §%B gﬂ%ﬁ ﬁLVH%? tglals%P ger carbon
ﬁbefspé@fb@@ Ranpwbeh carbpi | maelphgmnd mitassivar didehata ovhigklee zinc oxide
Whlsl&ﬁ‘l Edléiﬁmoéarﬁoﬁ&téj kahidkRt, %ﬁa&@ﬁ?et whikRbsS aﬁﬂﬁ%gm §0r]@te whisker,

owed to C in contact a coolin
R ». Bieancsathide fipy b@n ﬁﬁr@mlfd Eibey, %heﬁtga fiber, gypsum
fiber, m@ﬂ M&Iﬁeﬁ%ﬂld&fb%tsﬁéﬁ &‘Jﬁﬂelfdnle rfhl-Ehﬁra}dE‘téﬁlrteetz@JIﬁg sbHbiB, mica,

s t hen bi or i ntat bi axi tretc
i g TR RSO e oo L, e
compbinadsi afichs tas edibdim @xidei rmhgmmenusbxhieamlahuﬁ,t rzﬁt:@ﬂiiumg oxide,

' bj |
tltam% 6)&@%“?{&10 p:t]}f"l rlgité%ﬁo%aﬂ?o-[lg%e éu%ﬁ Lagp%d(an E%Iﬁlff OrHa%nresmm
carbonétpaﬁ@d Helontits; viulfelss dpuchce @b owlcmd sukf@tb eahcbl dwniutro sulfate;
h dro&iHéEn gm% abMERmMY B0 R8L, ngna[g%leﬁ?ﬁgxd Hyﬁr&;ﬁ&w 580 aluminum

wi ndi g up to provide biaxi al

hydméf eﬁ\fll\gt@@ “fibrops (IR sudhnpt gkes beads, iglasm ﬂ%eas@lgsﬁ poyvder,

cerantiy fhlegdy, Hor@C @A, Ofili@O cabdeNGatod HEk bRSishica, raph1te of
on.to pro a nultlﬁ

osition. of e .i.nvent

whicf QIRORLLY, et el L IY Dl an ! 8B oflies, aymutiLakel, g
course, the inventionis not limted to this process.
Specifically, one of the useful nethods is a
co-extrusion process in which nolten resin is
supplied froman extruder24nto a tubular die and
extruded into a nultilayer tube. [Exanples] The
invention is described nore specifically bel ow by



[Injection nolding (1st tine)] A Sum tono- Net st al
SG75 injection nolding machine i s used under the
conditions of a resin tenperature of 310C and a die
tenperature of 150C to provide an ASTM No. 4 dunbbel
specimen. [lnjection molding (2nd tine)] The ASTM No.
4 dunbbel | specinen obtained fromthe first injection

silicATBdifk PErt0AIS1G HsTBREd béba@seCdSﬂtﬁB@ lcotrBiién pﬁ@&ﬁﬂﬁtﬁnﬂrlubncatmg

of . about ges vere esse
propig, et ittt NS (D Mo R folly BePEaRo A FEITRg e thay be
" usedniac tomieinaniche rFvrtherroarditidsorisoghnia fikss (d} emyebatubjected to

prellw(li‘é:ea%ﬂgrg @eﬁl J[lg) gt reffait %‘%%?‘?‘?Bﬁ%é g o%i:o%?ar%?e-based

compvpadupgaeiatsdangebasedwdmpaind oagaheh idnain-bavstedpound, organic
bo:rau?J Bﬁs’eh%ofn ﬁrﬁf aﬂﬂq%{ B S&W'Iﬁ'pgﬂ&u&fr &l mq}?}ﬂ%ﬁrbonate silica,

I stance 64mm and ensi on spee
and epar ak %}'Stpé‘?fﬁ@@d became they ﬁwg fo Plﬁ}aé{aﬁ theORBIER REFVention,

lubriv@mglnadohdictiv® erdpesiies. [ Morphol ogi cal observation] A
central portion of the ASTM No. 4 dunbbell specinen

is cut in the direction perpendicular to the flow of
The tdreentedithese anatganit Hillkersgiwoldrbn 301pads by weaght|cedess] preferably

less fhdh 18 g)tart@%a% l%\feg%%é{jrﬁgfy []jr%'gﬁra%%p Iersﬂhagl g]h%ﬁbf (Veir%f anll gfiﬁ more

sect \ iq asurenent of
prefembéy Qu%m bewejght of tasagelative tarigrsum @faiailenolzﬁphemleg@ gulfide
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e BTG b B e o TR

mateaﬁlpul e was inserted into a ceram c tubular electric
furnace ARF-30K manufactured by Asahi Rika
nuf(?cturl ng) and heated at 350C for 30 m nutes.
(e)O f 84di{1%6S ng out the anpule, the neck portion of the
anpul e that was not heated by the tubular furnace and

Morqpv%t ?he].EE% r%sr%rg g{)xlngg%ﬁ?? gf" jﬂ1aesmg§t§uo\rﬂ€n§ac %nt%lﬁt }@sm bifler than
the pdiysthetimidgresin dnd m@yaﬂﬁerl‘ﬂnﬁpn@xrﬂsm trdessot haseadcvﬁrsalm:fbiwbe on

the cM8& ogﬁj}'egﬁgéﬂgﬁﬁ %%ecﬁ?d.aﬂg e RITEBIZHCIGRE PREAHY ﬁ?ﬂé‘i@‘and
copogfmers that do not contain an epoxy group such as polyamide resin, polybutylene

terephthalate resin, polyethylene terephthalate resin, modified polyphenylene ether
resin, polysulfone resin, polyallyl sulfone resin, polyketone resin, polyallylate resin,
liquid crystal polymer, polyether ketone resin, polythioether ketone resin, polyether
ether ketone resin, polyimide resin, polyamide-imide resin, polytetrafluorocthylene

resin, and ethylene/butene copolymer.

Compounds as described below may also be added for property modification. Thus,
following ones may be added: plasticizers such as polyalkylene oxide oligomer based
compounds, thioether-based compounds, ester-based compounds, and organic
phosphorus based compounds; crystal nucleating agents such as organic phosphorus
compounds and polyether ether keione; metal soap such as montanic acid wax, lithium
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[ Eval uation of film production performance] The
anount of gas generated and |iquefied near the-
orifice during the film production, and the resulting
film breakage was observed, and eval uati on was
conducted according to the following criteria. A
Gas generation and |iquefaction is hardly seen near
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[ Ref erence exanpl e 2] Polynerization of PPS resin (a)
(PPS-2) In a 70-liter autoclave equipped with a
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The contents were taken out and diluted wth 26, 300g
of NMP, and the solvent and the solid material were
passed through a filter (80 mesh) to obtain
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their pompimatiorons shown i n Cblunn "exanple 13" in Table 2
and nelt-kneaded in a Japan Steel Wrks TEX 30a
bi axi al extruder (LID = 45.5, kneading at 5

- positions) with a vacuum bent under the conditions of

a screw rotation rate of 300rpm and a cylinder
tenperature adjusted so as to give resin of a
tenperature of 330C at theSorifice of the die. The
resin was pelletized with a strand cutter. Then, for
nol ded speci nens of these pellets, the tensile



[ Exanpl e 14] Melt-kneading was carried out by the

sane procedure as in exanple 2 except that nmateri al

was prepared by thy-blending the conponents given in

Col um "exanple 14" in Table 2 according to the

proportions shown in Colum "exanple 14" in Table 2,

and that kneading was perforned at 3 positions in the
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production performance was eval uated. Results are
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[Injecdigraneldingi(ndtimeds descri bed above, and pelletized
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: |e 2 except for this, the tensile breakin )
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Melt kneadi ng was carried out using a Japan Steel
Wor ks TEX 30a bi axial extruder (LID = 45.5, kneadi ng
at 5 positions) with a vacuum bent under the
conditions of a screw rotation rate of 300rpm and a
cylinder tenperature adjusted so as to give resin of
a tenperature of 330C at the orifice of the die as
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sodium hydrosulfide, 2,957.21g (70.97 moles) of 96% sodium hydroxide, 11,434.50g
(115.50 moles) of N-methyl-2-pyrolidone (NMP), 2,583.00g (31.50 moles) of sodium
acetate, and 10,500g of ion-exchanged water were fed and gradually heated for about 3
hours up to 245°C under atmospheric pressure while supplying nitrogen to evaporate
14,780.1g of water and 280g of NMP, followed by cooling the reaction container to
160°C. The residual water content per mole of the alkali metal sulfide fed was 1.06
‘moles including the water consumed to hydrolyze the NMP. The fly loss of the
hydrogen sulfide was 0.02 mole per mole of the alkali metal sulfide fed.

Subsequently, 10,235.46g (69.63 moles) of p-dichlorobenzene and 9,009.00g (91.00
moles) of NMP were added, and the reaction container was sealed in a nitrogen
atmosphere and heated at a rate of 0.6°C/min up to 238°C while stirring at 240 rpm.
After allowing the reaction to proceed at 238°C for 95 minutes, the reaction container
was heated at a rate of 0.8°C/min up to 270°C. After allowing the reaction to proceed at
270°C for 100 minutes, the reaction container was cooled at a rate of 1.3°C/min down
to 250°C while injecting 1,260g (70 moles) of water, this process being completed in
15 minutes. Then, it was cooled at rate of 1.0°C/min down to 200°C, followed by rapid

cooling down to near room temperature.

The contents were taken out and diluted with 26,300g of NMP, and the solvent and the
solid material were passed through a filter (80 mesh) to obtain particles, which was
washed in 31,900g of NMP. The particles were washed several times in 56,000g of
ion-exchanged water and filtered, they were washed again in 70,000g of 0.05 wt%
acetic acid aqueous solution and filtered. They were washed in 70,000g of
_ion-exchanged water and filtered, and the resulting water-containing PPS particles were
dried in hot air at 80°C and further dried under reduced pressure at 120°C. The
resulting PPS had a melt viscosity of 200Pa-s (at 310°C, shear velocity 1000/s).

[Reference example 2} Polymerization of PPS resin (a) (PPS-2)

In a 70-liter autoclave equipped with a stirrer, 8,267.37g (70.00 moles) of 47.5%
sodium hydrosulfide, 2,957.21g (70.97 moles) of 96% sodium hydroxide, 11,434.50g
(115.50 moles) of N-methyl-2-pyrolidone (NMP), 861.00g (10.5 moles) of sodium
acetate, and 10,500¢g of ion-exchanged water were fed and gradually heated for about 3
hours up to 245°C under atmospheric pressure while supplying nitrogen to evaporate
14,780.1g of water and 280g of NMP, followed by cooling the reaction container to
160°C. The residual water content per mole of the alkali metal sulfide fed was 1.06
moles including the water consumed to hydrolyze the NMP. The fly loss of the
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hydrogen sulfide was 0.02 mole per mole of the alkali metal sulfide fed.

Subsequently, 10,235.46g (69.63 moles) of p-dichlorobenzene and 9,009.00g (91.00
moles) of NMP were added, and the reaction container was sealed in a nitrogen
atmosphere and heated at a rate of 0.6°C/min up to 238°C while stirring at 240 rpm.
After allowing the reaction to proceed at 238°C for 95 minutes, the reaction container
was heated at a rate of 0.8°C/min up to 270°C. Afier allowing the reaction to proceed at
270°C for 100 minutes, the reaction container was cooled at a rate of 1.3°C/min down
to 250°C while injecting 1,260g (70 moles) of water, this process being completed in
15 minuies. Then, it was cooled at rate of 1.0°C/min down to 200°C, followed by rapid

cooling down to near room temperature.

The contents were taken out and diluted with 26,300g of NMP, and the solvent and the
solid material were passed through a filter (80 mesh) to obtain particles, which was
washed in 31,900g of NMP. The particles were washed several times in 56,000g of
ion-exchanged water and filtered, they were washed again in 70,000g of 0.05 wt%
acetic acid adqueous solution and filtered. They were washed in 70,000g of
ion-exchanged water and filtered, and the resulting water-containing PPS particles were
dried in hot air at 80°C and further dried under reduced pressure at 120°C. The
resuiting PPS resin (a) had a melt Viscosify of 60Pa-s(at 310°C, shear velocity 1000/s).

[Reference example 3] Polymerization of PPS resin (a) (PPS-3)

In a 70-liter autoclave equipped with a stirrer, 8,267.37g (70.00 moles) of 47.5%
sodium hydrosulfide, 2,957.21g (70.97 moles) of 96% sodium hydroxide, 11,434.50g
(115.50 moles) of N-methyl-2-pyrolidone (NMP), 1,639.99g (20.0 moles) of sodium
acetate, and 10,500g of ion-exchanged water were fed and gradually heated for about 3
hours up to 245°C under atmospheric pressure while supplying nitrogen to evaporate
14,780.1g of water and 280g of NMP, followed by cooling the reaction container to
160°C. The residual water content per mole of the alkali metal sulfide fed was 1.06
moles including the water consumed to hydrolyze the NMP. The fly loss of the
hydrogen sulfide was 0.02 mole pef mole of the alkali metal sulfide fed.

Subsequently, 10,235.46g (69.63 moles) of p-dichlorobenzene and 9,009.00g (91.00
moles) of NMP were added, and the reaction container was sealed in a nitrogen
atmosphere and heated at a rate of 0.6°C/min up to 238°C while stirring at 240 rpm.
After allowing the reaction to proceed at 238°C for 95 minutes, the reaction container
was heated at a rate of 0.8°C/min up to 270°C. After allowing the reaction to proceed at
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270°C for 100 minutes, the reaction container was cooled at a rate of 1.3°C/min down
to 250°C while injecting 1,260g (70 moles) of water, this process being completed in
15 minutes. Then, it was cooled at rate of 1.0°C/min down to 200°C, followed by rapid

cooling down to near room temperature.

The contents were taken out and diluted with 26,300g of NMP, and the solvent and the
solid material were passed through a filter (80 mesh) to obtain particles, which was
washed in 31,900g of NMP. The particles were washed several times in 56,000g of
ion-exchanged water and filtered, they were washed again in 70,000g of 0.05 wt%
acetic acid aqueous solution and filtered. They were washed in 70,000g of
lon-exchanged water and filtered, and the resulting water-containing PPS particles were
dried in hot air at 80°C and further dried under reduced pressure at 120°C. The
resulting PPS resin (a) had a melt viscosity of 130Pa's (at 310°C, shear velocity
1000/s).

[Reference example 4]

Polyetherimide (PEI): Ultem 1010, manufactured by GE

Polyether sulfone (PES): Sumikaexcel 3600G, manufactured by Sumitomo Chemical
Co., Ltd.

[Examples 1 to 12]

The components given in Tables 1 and 2 were dry-blended according to the proportions
shown in Tables 1 and 2, and melt-kneaded in a Japan Steel Works TEX 300 biaxial -
extruder (L/D = 45.5, kneading at 5 positions) with a vacuum bent under the conditions
of a screw rotation rate of 300rpm and a cylinder temperature adjusted so as to give
resin of a temperature of 330°C at the orifice of the die. The resin was pelletized with a
strand cutter. After being dried overnight at 130°C, the pellets were injection-molded,
and the tensile breaking elongation of each molded specimen and the diameter of the
dispersed particles in the island phase were measured. Pellets dried overnight at 130°C

were also used for measuring the alcohol generation.

Furthermore, pellets dried at 180°C for 3 hours under a reduced pressure of 1 mmHg
were supplied to an extruder, melted at 310°C, passed through a metal-fiber filter with
a 95% cut diameter of 10um, and discharged through the orifice of a T-die at a
discharge rate of 50 kg/hr. The extruded molten sheet was cooled and solidified by
allowing it to come in close contact with a metal drum with its surface maintained at

25°C by applying positive electricity to produce a sheet of a non-oriented
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polyphenylene sulfide resin composition. Then, this unstretched sheet was subjected to
a longitudinal drawing machine consisting of two or more heated rolls, in which the
difference in their circumferential speed served to stretch the sheet 3.5 times in the
longitudinal direction at a temperature of 103°C. Subsequently, both edges of the film
sheet was held with clips, introduced into a tenter where the film was stretched 3.5
times in the width direction at a temperature of 105°C, followed by heat freatment at a
temperature of 260°C for 2 seconds to produce biaxially orientated polyphenylene
sulfide resin composition film with a thickness of 25um. Results are shown Tables 1
and 2.

[Example 13]

The components given in Column “example 13” in Table 2 were dry-blended according
to the proportions shown in Column “example 137 in Table 2, and melt-kneaded in a
Japan Steel Works TEX 30« biaxial extruder (1/D = 45.5, kneading at 5 positions) with
a vacuum bent under the conditions of a screw rotation rate of 300rpm and a cylinder
temperature adjusted so as to give resin of a temperature of 330°C at the orifice of the
die. The resin was pelletized with a strand cutter. Then, for molded specimens of these
pellets, the tensile breaking elongation, the diameter of the dispersed particles in the
island phase, and the alcohol generation were measured by the same procedure as in

example 2. Results are shown in Table 2.

[Example 14}

Melt-kneading was carried out by the same procedure as in example 2 except that
material was prepared by dry-blending the components given in Column “example 14”
in Table 2 according to the proportions shown in Column “example 14™in Table 2, and
that kneading was performed at 3 positions in the biaxial extruder. Then, the tensile
breaking elongation, the diameter of the dispersed particles in the island phase, and the
alcohol generation were measured, and the film production performance was evaluated.

Results are shown in Table 2.

[Example 15]

The components given in Column “example 15” in Table 2 were dry-blended according
to the proportions shown in Column “example 15” in Table 2, and melt-kneaded in a
Japan Steel Works TEX 30a biaxial extruder (L/D = 45.5, kneading at 3 positions) with
a vacuum bent under the conditions of a screw rotation rate of 300rpm and a cylinder
temperature adjusted so as to give resin of a temperature of 330°C at the orifice of the
die. The resin was pelletized with a strand cutter. Then, these pellets were
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melt-kneaded again under the same conditions as described above, and pelletiZed with a
strand cutter. By the same procedure as in example 2 except for this, the tensile
breaking elongation, the diameter of the dispersed particles in the island phase, and the
alcohol generation were measured, and the film production performance was evaluated..

Results are shown in Table 2.

[Example 16]

The components given in Column “example 15” in Table 2 were dry-blended according
to the proportions shown in Column “example 15” in Table 2, and melt-kneaded in a
Japan Steel Works TEX 30a biaxial extruder (L/D = 45.5, kneading at 3 positions) with
a vacuum bent under the conditions of a screw rotation ratec of 300rpm and a cylinder
temperature adjusted so as to give resin of a temperature of 330°C at the orifice of the
die. The resin was pelletized with a strand cutter. Then, water was added to the pellets
so that the components given in Column “example 16” in Table 2 account for the same
proportions as in Column “example 16 in Table 2, and the pellets were melt-kneaded
under the same coﬁditions as described above, and pelletized with a strand cutier. By
the same procedure as in example 2 except for this, the tensile breaking elongation, the
diameter of the dispersed particles in the island phase, and the alcohol generation were
measured, and the film production performance was evaluated. Results are shown in
Table 2.

- [Example 17]

The components given in Column “example 9” in Table 1 were dry-blended according
to the proportions shown in Column “example 97 in Table 1, and melt-kneaded n a
Japan Steel Works TEX 30a biaxial extruder (L/D = 45.5, kneading at 3 positions) with
a vacuum bent under the conditions of a screw rotation rate of 300rpm and a cylinder
temperature adjusted so as to give resin of a temperature of 330°C at the orifice of the
die. The resin was pelletized with a strand cutter. Then, PPS-1 and water were added to
the pellets so that the components given in Column “example 17” in Table 2 account
for the same proportions as in Column “example 177 in Table 2, and the pellets were
melt-kneaded under the same conditions as described above, and pelletized with a
strand cutter. By the same procedure as in example 2 except for this, the tensile
breaking elongation, the diameter of the dispersed particles in the island phase, and the
alcohol generation were measured, and the film production performance was evaluated.

Results are shown in Table 2.

[Comparative example 1]
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was megs!urnesd, and the film production performance was evaluated. As seen from Table

1, results show that the tensile elongation was extremely lower than in example 2.

[Comparative example 2]

Melt kneading was carried out using a Japan Steel Works TEX 30a biaxial extruder
(/D = 45.5, kneading at 5 positions) with a vacuum bent under the conditions of a
screw rotation rate of 300rpm and a cylinder temperature adjusted so as to give resin of
a temperature of 330°C at the orifice of the die as shown in Table 1 by the same
procedure as in example 1 except that the compound comprising isocyanate group,
epoxy group and/or amino group (c¢) was not used. The resin was pelletized with a
strand cutter, After being dried overnight at 130°C, the pellets were injection-molded,
and the tensile breaking elongation of the molded specimens and the diameter of the
dispersed particles in the island phase were measured. Then, the film production
performance was evaluated. As seen from Table 1, results show that the tensile
elongation is extremely lower than in examples 1 through 2 and 5 through 7. It is also
seen that the diameter of the dispersed particles in the island phase for the first mold

injection is large, and that for the second mold injection 1s still larger.

[Comparative example 3]

The same evaluation procedures as in example 2 were carried out except that
melt-kneading was carried out using a Tanabe Plastics Machinery 40mm-diameter
uniaxial extruder with a vacuum bent under the conditions of a preset temperature of
300°C and a screw rotation rate of 80rpm. Results are shown in Table 1. The tensile
elongation is lower and the dispersed particle diameter in the island phase is larger than
in example 2. Furthermore, the alcohol generation is larger than in example 2, and

frequent film breakage is seen during film production.

[Comparative examples 4 and 5]
Melt kneading was carried out using a Japan Steel Works TEX 30a biaxial extruder
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[Caim1] A polyphenylene sulfide resin conposition
conprising 100 parts by weight of a resin conposition
that consists of a pol yphenyl ene sul fide resin, which
is referred to as resin (a), accounting for 99 to 60
wt % and at | east one type of noncrystalline resin

sel ected from pol yetherimde resin and pol yet her
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con
moldtmcmn wdme,eqmd@atéﬁbﬂnp§ecopd:lrmld1113]30tmnp@stylbhmﬁﬂ ene
sulfide resin conposition as clainmed in Caim1l
wherei n said conpound containing at | east one group
sel ected from epoxy group, am no group and
i socyari ate group, or conpound (c), is al koxysilane
that contains an isocyanate group. [Claim4] A
pol yphenyl ene sul fide resin conposition as clained in
any of Clains 1 to 3 wherein said at | east one type
of noncrystalline resin selected from pol yetherim de
resin and pol yether sulfone resin, or resin (b), has
a nunber - aver age di spersed particle size of 500nm or
less. [Caimb5] A polyphenylene sulfide resin
conposition as clained in any of Clains 1to 4
wherein an inorganic filler (d) is added up to 0.0001
to 30 parts by weight relative to the sumof said
pol yphenyl ene sulfide resin (a) and said
noncrystalline resin (b) that accounts for 100 parts
by weight. [C ai m 6]
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Table 2

A pol yphenyl ene sulfide resin conposition as clained
in any of Claims 1 to 10 wherein the nunber-average
di spersed particle size of said noncrystalline resin
(b) in a nolded specinen that is prepared by

injection-nolding said conposition, crushing it and
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Type of PPS
Amount of PPS

Type of PEl, PES
Amount of PEI, PES
Type of compatibilizer

Amount of compatibilizer

Type of inorganic filler
Amount of inorganic filler

Extruder

L/Dsick)

Positions of kneading
Tesile breaking elongation

PELPES dispersed particle diameter|

PELPES dispersed particle diameter
{2nd injection molding)

{1st injection molding)

Repetition of kneading

Water content

Film production performance

Alcohol generation

*) Sum of PPS and (PEI, PES) accounts fogs 00 partipbmpweieht.

*+) Alcohol generation in mmol% per gram of PPS
#kk) Ratio of extruder's screw length (L) to §rew

C—1:2,8-tolylene diisocyanate (Nippon Polyu
C—-2:3-isocyanatepropyltriethoxysilane (Shin

tsu Chemical Co., Ltd,; KBES007)

C-4:2-(3 4-epoxy cyclohexyllathyl trimethoxysilane{Shin-Etsu Chemical Co., Ltd.; KBM303)

C—-5.gamma—aminopropyl triethoxysilane (Shin—Etsu Chemical Co., Ltd.. KBE903)

C-3:novolak phenol epoxy (Sumitomoe Chemical Co., Ltd.; ESCN-220HH)}
D-1:calcium carbonate {Calfine Co., Ltd.; KS8-1000)



[Caim15] A nol ded product produced froma

pol yphenyl ene sul fide resin conposition as clai ned
many of Clainms Ito 11. [Claim 16] A nol ded product as
claimed in Caim15 wherein said nolded product is in
a formselected fromfilm sheet and tube.

[Example 18] .

The composition used in example 10 was supplied to a 65mm uniaxial extruder, and the
discharged resin was collected through an adapter and extruded from a die to produce a -
tube. Then, the tube was cooled and passed through a sizing die, which serves for size
control, followed by taking up the material from a take-up apparatus at a rate of
50cm/min to provide a high-toughness tube with an outside diameter of 8mm and an

inside diameter of 6mm.

[Industrial applicability]

The PPS resin composition of the invention has a very high toughness and has a high
processability because of smaller gas emission during thermal melting, and therefore, it
ts particularly useful for extrusion molding to produce film, sheets, and fiber as well as

for injection molding.
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[Title of the document] Claims

[Claim 1]

A polyphenylene sulfide resin composition comprising 100 parts by weight of a resin
composition that consists of a polyphenylene sulfide resin, which is referred to as resin
(a), accounting for 99 to 60 wt% and at least one type of non.crystall'me resin selected
~ from polyetherimide resin and polyether sulfone resin, which is referred to as resin (b), -
accounting for 1 to 40 wt%, the sum of the resin (a) and the resin (b) accounting for
100 wt%, to which 0.1 to 10 parts by weight of a compound containing at least one
group selected from epoxy group, amino group and isocyanate group, which 1s referred
to as compound (c), 1s added, wherein the morphology is characterized in that said
noncrystalline resin (b) forms an island phase, the number-average dispersed particle

size of said noncrystalline resin (b) being 1,000nm or less.

[Claim 2]

A polyphenylene sulfide resin composition as claimed in Claim 1 wherein said
compound containing at least one group selected from epoxy group, amino group and
isocyanate group, or compound {c), is either a compound that confains one or more

isocyanate groups or a compound that contains two 0r more epoxy groups.

[Claim 3]

A polyphenylene sulfide resin composition as claimed in Claim 1 wherein said
compound containing at least one group selected from epoxy group, amino group and
isocyanate group, or compound (c), is alkoxysilane that contains an isocyanate group.

[Claim 4] _

A polyphenylene sulfide resin composition as claimed in any of Claims 1 to 3 wherein
said at least one type of noncrystalline resin selected from polyetherimide resin and
polyether sulfone resin, or resin (b), has a number-average dispersed particle size of

500nm or less.

[Claim 5]

A polyphenylene sulfide resin composition as claimed in any of Claims 1 to 4 wherein
an inorganic filler (d) is added up to 0.0001 to 30 parts by weight relative to the sum of
said polyphenylene sulfide resin (a) and said noncrystalline resin (b) that accounts for
100 parts by weight.

[Claim 6]
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A polyphenylene sulfide resin composition as claimed in any of Claims 1 to 5 wherein
said polyphenylene sulfide resin (a) has a melt viscosity that is higher than 80 Pa-s
(under the conditions of a temperature of 310°C and a shear velocity of 1000/s).

[Claim 7] .

A polyphenylene sulfide resin composition as claimed in Claim 6 wherein said
polyphenylene sulfide resin (a) has a melt viscosity that is higher than 150 Pa-s (under
the conditions of a temperature of 310°C and a shear velocity of 1000/5s).

[Claim 8]
A polyphenylene sulfide resin composition as claimed in any of Claims 1 to 7 wherein
said at least one type of noncrystalline resin sclected from polyetherimide resin and

- polyether sulfone resin, or resin (b), is polyetherimide resin.

[Claim 9]

A polyphenylene sulfide resin composition as claimed in any of Claims 3 to § wherein
the amount of lower alcohols with 1 to 4 carbon atoms that are generated when pellets
of said polyphenylene sulfide resin composition are thermally melted in a vacuum by
heating at 350°C for 30 minutes is 0.6 mmol% or less relative to the weight of said

polyphenylene sulfide resin composition.

[Claim 10]

A polyphenylene sulfide resin composition as claimed in any of Claims 1 to 9 wherein
the tensile elongation (measured by Tensilon UTA2.5T tensile tester with a chuck
distance 64 mm and a tension speed of 10 mm/min) of a ASTM No. 4 dumbbell-type

molded specimen is 80% or more.

[Claim 11]

A polyphenylene sulfide resin composition as claimed in any of Claims 1 to 10 wherein
the number-average dispersed particle size of said noncrystalline resin (b) in a molded
specimen that is prepared by injection-molding said composition, crushing it and

injection-molding it again is 1,000nm or less.

[Claim 12]

A production method for a polyphenylene sulfide resin composition comprising 100
parts by weight of a resin composition that consists of a polyphenylene sulfide resin,
which is referred to as resin (a), accounting for 99 to 60 wt% and at least one type of”
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noncrystalline resin selected from polyetherimide resin and polyether sulfone resin,
which is referred to as resin (b), accounting for 1 to 40 wt%, the sum of the resin (a)
and the resin (b) accounting for 100 wt%, to which 0.1 to 10 parts by weight of a
compound containing at least one group selected from epoxy group, amino group and
1socyanate group, which is referred to as compound (c), is added, wherein a
melt-kneading process 1s carried out, followed by repeating the melt-kneading process

one or more times.

[Claim 13]

A production method for a polyphenylene sulfide resin composition comprising 100
parts by weight of a resin composition that consists of a polyphenylene sulfide resin,
which is referred to as resin (a), accounting for 99 to 60 wt% and at least one type of
noncrystalline resin selected from polyetherimide resin and polyether sulfone resin,
which is referred to as resin (b), accounting for 1 to 40 wt%, the sum of the resin (a)
and the resin (b) accounting for 100 wt%, to which 0.1 to 10 parts by weight of a
compound containing at least one group selected from epoxy group, amino group and
isocyanate group, which is referred to as compound (c), is added, wherein 0.02 parts or
more of water is added to said polyphenylene sulfide resin (a) and said noncrystalline
resin (b), which in total account for 100 parts by weight, during the melting-kneading

Process.

[Claim 14]

A production method for a polyphenylene sulfide resin composition as claimed in
Claim 12 wherein 0.02 parts by weight or more of water is added to said polyphenylene
sulfide resin (2) and said noncrystalline resin (b), which in total account for 100 parts
by weight, during the melt-kneading process repeated one or more times after the first
implementation of the melt-kneading process.

[Claim 15] .
A molded product produced from a polyphenylene sulfide resin composition as claimed

in any of Claims 1 to 11.
[Claim 16]

A molded product as claimed in Claim 15 wherein said molded product is in a form

selected from film, sheet and tube.
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