[Title of the document] Description [Title of the invention] Polyphenylene
sulfide resin composition, process for producing the same, and molded
article [Technical field] The invention relates to a polyphenylene sulfide
resin composition that is very high in toughness, low in gas emission
.during thennal melting and. high in processability, and also relates to a
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usHOCHMERE 2 0RRdisalosed A esin campasition,consisting of a PPS resin,

PEI resin, and a silane coupling agent containing one amino or epoxy

group, but gives no description on the possibility of achieving a high
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The patent document 2 has disciosed a resin composition consisting of a PPS resin, PEI
resin, and a silane coupling agent containing one amino or epoxy group, but gives no
description on the possibility of achieving a high toughness by finely dispersing the PEI
resin. Moreover, it does not address the volume of alcobols that can generate from 2
silane coupling agent when such a resin composition as above is thermally melted. The
patent document 3 has disclosed a biaxially orientated film with high dielectric strength
and good electric characteristics that is produced from a resin composition of PPS and
PEL The document, however, has no description on the addition of a compound that
contains at least one of the epoxy group, amino group, and isocyanate group. It gives
no description on the possibility of achieving a high toughness by fine dispersion of the

PEI resin. Moreover, it does not address the volume of alcohols that can generate from



PEI resin. Moreover, it does not address the volume of alcohols that can
generate from t 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,
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generate from the alkoxysilane compound when such a resin composition

Tﬂ%gh%@a@é{c{ﬁ%ﬁd@(cem 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



[Patent document 1] Japanese Unexamined Patent Publication (Kokai)

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

Patent Publication (Kokai) No. HEI 2 5-86293(Claims) [Patent document

3] Japanese Unexamined Patent Publication (Kokai) No. 2001-261959
. (Claims) [Patent document 4] Japanese Unexamined Patent Publication
3'%&%&(@ RiB82003-268236 (Claims) [Patent document 5] Japanese
{PiypexaminecttRatéht Publicaton {ikokai)Nd. PGBt 1472004Gaim$)okai) No.
zol[ﬂajg?@gjg) ¢ Efl[ygt)6] W0b2006|/05dlf)58t éCI'aims)t. [Dis_?losyre Oi.the _ :

invention] [Problems to be solv e inveption] The, ipvention sto
(P58 Ef;\vphgnﬁ&ﬁ%nsa?ﬁd TS A (LAHEROOR) gt o
20tsughiniess(Jdsni)gas emission during thermal melting and high in

[ PREQgE SRR Meansphisalving dbeapipkliemslAfier easnest @te sty No.
70%9”3’}9&03(%?&(9 oblem, the present inventors have reached the
““invention after finding that the above problem can be solved by using a
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ncrystalline resin selected from polyetherimide resin and
polyether sulfone resin, which is referred to as resin (b), accounting for 1

[MRAQ widbiihe gumehibgesin (a) and the resin (b) accounting for 100
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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).

Thus, the invention provides:

1. A polyphenvlene 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 o 60 wi% 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 ieast one
group selected from epoxy group, amino group and isocyanate group, which is referred
to as compound {¢), 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 nonerystalline resin (b) being 1,000nm or less,

2. A production method for a polyphenyiene sulfide resin composition comprising 100
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size of said noncrystalline resin (b) being 1,000nm or less, 2. A production
method for a polyphenylene sulfide resin composition comprising 100 3
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%
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PIVERtoN is a polymer comprising a repeating unit as represented by the

following structural formula (1):

4. Moldings produced from a polyphenylene sulfide resin composition as claimed in
claim 1,

[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 carrving out the invention]

Some modes for carrying out the invention are described in detail below.
(2} PPS resin

The PPS resin (a) used for the invention is a polymer comprising a repeating unit as
represented by the following structural formuta (I):



4 [Chemical formula 1] 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
han O mol%gr the total repeating units may comprise repeating units
%I\rlllil‘cl:@l as rlﬁ%? as shown below: [Chemical formula 2] PCH3 CH3 ifs
CH3 A PPS copolymer partly comprising such a structure has a lower
meftin pUTn and therefore, such a resin composition is preferred. There
' ] on the melt viscosity of the PPS resin (a) used
n, but & higher melt viscosity is generally preferred to
achieve a higher toughness. Typically, it should preferably be more than
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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 Pars (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 iliustrated below may also be used as along
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and 1-methoxy-2,5-dichlorobenzene, of which p-dichlorobenzene is
preferred. A copolymer of two or more different polyhalogenated aromatic
compouhnds may be used, but such a copolymer should preferably
comprise a p- dihalogenated aromatic compound as primary component.
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used in combination with an alkali metal hydroxide

[Sulfidizing agent]

Useful sulfidizing agents include alkali metal sulfide, alkali metal hydrosulfide, and
hydrogen sulfide.

Specifically, useful alkali metal sulfides include, for instance, lithium sulfide, sodium
sulfide, potassium sulfide, rubidium sulfide, cesium sulfide, and mixtures of two or
more of them, of which sodium sulfide is preferred. These alkali metal sulfides may be
used in the form of a hydrate, aqueous mixture or anhydride,

Specifically, useful alkali metal hydrosulfides include, for instance, sodium
hydrosuifide, potassium hydrosulfide, lithium hydrosulfide, rubidium hydrosulfide,
cesium hydrosulfide, and mixtures of two or more of them, of which sodium
hydrosulfide is preferred. These alkali metal hydrosulfides may be used in the form of a
hydrate, aqueous mixture or anhydride.



and/or alkaline earth metal hydroxide. Specifically, preferred alkali 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, calcium hydroxide, strontium hydroxide, barium hydroxide, of
which sodium hydroxide is preferred. If an alkali metal hydrosulfide is used
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stchiovice) ohgarnie, sulfomate;datkalionstat sulfate] i aikhjihe ddeths mefahedide,
alkali metal phosphate, and alkaline earth metal phosphate.

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 hydrosulfide.

[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-s-caprolactam; aprotic
organic solvents such as 1,3-dimethyl-2-imidazolidinone, N.N-dimethylacetamide,
N.N-dimethylformamide, hexamethylphosphoric triamide, dimsthyl sulfone, and
tetramethylene sulfoxide; and mixtures of them; all of which are used preferably
because they can react very stably. Of these, methyl-2-pyrolidone (hereinafier also
referred to as NMP) is used particularly preferred.



They may be used singly, or two or more of them may be used in

combination. Among others, organic carboxylate, water, and alkali metal

chloride are preferred, alkali metal carboxylate and lithium chloride being

preferred as said organic carboxylate and alkali metal chloride,

respectively. The above alkali metal carboxylate is a compound that is

represented by the following general formula: R(COOM)n (where R
Theenootestar dikydrgaoup velhiilyteoPGuasbons| myttodikybgroutheanrgrodip, 0 to

10@%@4&@%&%&@%@@/ balkyh@rouroMdgnoting aR.alkalk-mstabselecied e,

er mle Of}l% su?fd um, otassmm rubidium and cesium, and ni denoting an
P eger in thée range R0) 3) The alkali metal. carboxylate to be used
may be in the from of a hydrate, anhydride, or aqueous solution.
y . - - -
[Viopecifieally.usefuliaikali metal carboxylates include, for instance, lithium
A JERBIG SO AGSIRIe RO BRI, 0o 6 SO TR NS UM e i
erate, sodium benzoate, sodium phenylaceta e p-potassi I

CO%}%)&]ﬁ%iszfuP’é'éhotﬁlﬁm%bﬁvﬁm@lﬁéhﬁmgﬁ@éﬁﬁﬂ@éﬁ*ﬁb@&ﬁé@wﬁwﬁé@ rodeickedfpyn ends

in abldingdboptihe seyie (@hemicaldpquivalentsobamdrgariscasid ant aoRcular
wakipore compound. selected 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
[PilyBsohabilityaisistmikaction system and can have a high assistant effect,

THRile BPIRSSIYMe B gﬁ%@s%??sskygb@@léﬁiﬁda%ﬁi‘f{ff%ﬁeﬁ'&béw %dﬂcuon of a
ublllty In the reacti s sodium acetate is.|ysed most
pre ferab ﬁ?)béwclghse oe$ Vﬁf‘éﬁ%%éﬁ H’@ﬁr&ﬁﬂﬁﬂlt SHcthe S5y G ioned
posyisraiAahensuset. 8 polyirmizhabraassistan, theleontdt ftkiege) with an
113@48@5'&&“@1@0@%b@%6ﬂ¥§a1§h%@t)zS@i?;@”%@ﬁﬂ@ﬂ%s’i@ﬁﬁ% GhORL 1R instance,

les, le of t e alka f|d used and p fera
Or%%%ﬁ the ?é‘ﬁ’?f of € 0a @)%1 me}esﬂqflm(ir%r ar% erai) dn EAe t} Sél lfate,
alkglgentays &W@h@ﬁé@%ﬁﬁﬁ@h W‘W@h%ﬁ@ﬂéﬁ%ﬁ@@é@ﬂ@ phosphate.
Tlpolymerizatian assistant tits contert shoideh typicalyubelimthembangeaf Qidong

mh%;-}%m%ﬁ Bsm%@f wﬁe@'ka%'a m&% fide. ?%eaang ;3%%9%9 alkali metal
A LR

preferably be in the range of 0.6 to 10 moles, st more p

Caﬁ?Bi’aéa% and HEVETR FhéHigedRRave BN daghed Gﬁ@%amfﬂéwf%@%aﬂwh
mtwb oritnoks eitleesegiplymerization assistant may be used in
combination, and for instance, the combined use of an alkali metal

T}ca%% f\éa];e ter aIIo s a higher morﬁf lar weight to be achllev?d1 in

AR A e AAbUISt0A AT Foclifet WRGHTY Ay are DRE Sl (he Tollowing
general f(nmu}a R(COOI\/[)F1 {where R denotes an alky! group with 1 to 20 carbons,
cycloalkyl group, aryl group, alkyl aryl group, or aryl alky! 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 agueous 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 selected 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



There are no specific limitations on the timing of the addition of these

polymerization assistants, and they may be added during the

preprocessing step that is described later, at the start of polymerization,

or during the polymerization step. They may be added in lots, but when

n.alkali metal carboxylate is used as polymerization assistant, it should

SO@F@?%W%’%?&&’Q& O Bhendatart Srdheastisrdceidegrditlp prtagsium,
ruihdtasndf dbreupolgiterizatioSiepnécaiige of edsyiadditianopacations:stem.
Tohyvalaris used.as sRalimekizatian.assisiat, gead ﬁ?%&%@lﬁ%@ﬁﬁﬁﬁ%‘%1%1@
.nggedln ﬁldlg{%] the Pol merization step that is performed aft_e the
B eedng or' A P %%58 ated aromatic compound. [Polymerization

stabilizer] A polymerization stabilizer may be used to stabilize the

Wﬁ@llxyﬁ@@d!Zx@ﬁ&ﬂﬁ%@ﬁ%@ﬂtﬁzyﬁ@i@iaﬁ[‘%@r@ré]{%@ég_ft%@@%@ih fhetal carboxylates
erization stahllizer contyl es tQ the, stabilization of t .
Shg@%ﬁgﬁzﬁﬁgﬁergﬁc ?o%mé%%tog rr{? gt}] (?) SLSJ ﬁﬁ?leesssggr dﬂ‘élgs?fetlfes%ga}bﬁﬁwlﬁde
usesnandt i tisodighrresdly readdhes ngreoprodutstion ofdtioptidnokaddfeeably
0. additibmofe, polyhievizaliormstabilizeecanisaryetecontrol the production

of thiophenol. Specifically, useful polymerization stabilizers include alkali

etal hydroxide, alkali metal carbonate, 9 alkaline earth metal hydroxide,
WERRY WAk SRR R BRSO s dS ARRFIntar iy Broigkibsbe in the
rasgclofd.dodiuh hydrexicke, potassiuthehytiraixides aind diffbinasdiy dinxicie should
préégdpiefered. fbe.above-mentioned alkali ﬂﬁt%&%r%?@%l%ﬁg 530 téemoies, to

ar ?}d gs polymerization stabilizers because they can stabilize the

e
ac%‘o el ZatbR° pTOtEEL I WIHER &N alkali metal hydrosulfide is used as

sulfidizing agent, the combined use with an alkali metal hydroxide is

Apartiglarlyrisiesableasdesetl M@Q%lﬂﬁéﬁza@&ﬁéﬁ@%@%@ De@ed in

hydroxide relative to the amount of the sulfidizing agent.can act as
o o K RSt TG S A g e tiogayate and
WERRIoYE RS Dremerd ssttie gl hehgsedhiaved ibmatiodleT hmount than that
reqpalymeiizatineysiabilizarsused should typically be in the range of 0.02 to

0.2 moles, more preferably 0.03 to 0.1 moles, and still more preferably

0.04 to 0.09 moles, per mole of the alkali metal sulfide fed. A required
Thetaffiz AXfotPEHEE WAl RGe Becic i Verimie wietherehting tob thywe whisrexszation
asifistanidjtion thanexcéssiddanating wilk be-peonainically disadyastegeiseter,
at %@s@ﬁ%@p@l%@ RGNS ¥iglde E{Eerﬁ%i _ﬁe@ﬁﬁ%ﬁq G lirpirations on the 4 iy
| tlxngng of the addition of@iwes po§/me_ ization sta ||zerg, and“tﬁe)ymay e
O RHE O G e BT ELSEEIRY L6 TG BeBehiBRer farEP? Attt atett Bould
projsipis rizatibiedon duringtthietpolyemieniz dtiopr spepecFiiey snaydheaddethinof the
polymerization step because of easy addition operations. If water is used as
polymerization assistant, good effects are achieved by adding it during the
polymerization step that is performed after the feeding of a polyhalogenated aromatic
compound.

{Polymerization stabilizer]

A polymerization stabilizer may be used to stabilize the polymerization reaction system
and prevent side reactions. A polymerization stabilizer contributes to the stabilization
of the polymerization reaction system and suppresses undesired side reactions. One of
the signs of side reactions is the production of thiophenol, and the addition of a
polymerization stabilizer can serve to control the production of thiophenol. Specifically,

useful polymerization stabilizers include alkali metal hydroxide, alkali metal carbonate,



lots, they should preferably be added in one lot at the start of the
preprocessing step or at the start of the polymerization step because of
easy operations. Next, preferred production processes for the PPS resin
(a) used in the invention are described concretely, focusing sequentially
Gl BIEPRERISINg UeR: PONTIRRIOD, LEARON SIOR LSRONOPIRICP. 1
processing hoUgh, as a matter of Course, the "inven ]t
mejét hﬁﬁf@ﬁi@%ﬁ tﬁiécae%nE@I@HWPP%?@&%@SM@%@‘}% bisteReitiy tﬁfédP ﬁnsl;lmm
hydesifi¢ahrtheeilficiaing ageniiccusualiynesedirdbeniotin ehibdvytiate.daut be

1egBI8£8r§ d¥o§n‘i{‘éﬁ%ﬁoﬁf Qt[a‘b?ir '%Qc?alﬁ‘é%t% vent andasuliidizing agent;; .,

Is heate fore adding a po ngnate afomatic compound to remove

Proggiesy Uistar dlrbrmers f%TH? Werhrdasshevistayiang asaiing agpnpimed
usenvayhlen pitepla redtfilomydnatkals metaduhydroselffickdland desatikald mietat. Here,

the@(x%ﬁi@ A8 Sitkkdnitbe: 5%&%‘%%%@%@&&1&%@@&@%9%"ogﬂ@@an act

/merizat talls There are nos ecific Jimitations on 1.0°this
as pp (f%gé é%&’ SHE B R ]?%Pé{é? Wﬁ%ﬁé Ry 8 WRAFHEEar two

or mpdecyi d@nareaa’ddfe%td ancgrgblmwipalarlty solvent in an inert gas
atmosphere in the temperature range of room temperature to 150C,
The rec!ﬁfrrl%gyza%m s% e &%E:% t% airc]:gﬂh ted tllilenlda%r at”?%s(fh l!ﬁ oles,
pressure or re& pressure up zitﬁeas & 'or hibrs prefé Srsb B
M IB@Q@Q@OQZOPOt@\%bGMﬂé?\NaI@r Stt\lbmwﬁeﬁ@&f@hlhé!si}ﬁdﬂt Qr%ﬂb@les per
maddedatthisi stage. shufideredorotberieampmingaimayeadipdiotushicved
if ‘iﬁ%c 9049, Rromote e %%%Poratiim glawatars ] h%a"%%g%ms% o Wﬁﬁ? 0 0S be
merlzatlon system for the %émerlzatlon reaction should pre erabYv

ec%ﬂ%‘%ﬁ@r&ﬁ@é@ﬁ@@&?i@“@ s pérTibIR0GIHE ¥iildizing agent fed.
Here, the volume of water in the polymerization system is calculated by

Théy@é!i%‘i‘ik@ Wfﬂﬁ?&%%%ﬁrﬂﬁé@&‘{ﬁg QuERl éﬁ&zf?&%ﬁﬁé@é'%ﬁ%ﬁ%mn

from the taI volume of water fed to thé polymerization system. S

stailisy %oaB FRGY Y B8 ACHETee PR AR Ao uBES SIS dsma?ériatel
at tfecripstailizationefRolymerizationg éactiony stapldfiopsagu déeierRP Seredind in
lottthayRelyhialogaeated aomatie someaunst igreagtedrwith Re sWfidiziongen o

%ent m;g ;)rgq(i nic OZ|%I£I(E solv%nt in the temperature range of 200C to

el po JmerZat fon reacff|8ne§r’t O?ﬁ%‘l%?ﬁamc polarity
solvent, the sulfidizing agent and the polyhalogenated aromatic

Né&ampetnt angsaixethpreferaliysifoaniparPgagsin (a) used in the invention are
described concretely, focusing sequentially on the preprocessing step, polymerization

reaction step, recovery step, and post-processing step, though, as a matter of course, the
invention is not limited by this description.

[Preprocessing step]

in producing the PPS resin (a), the sulfidizing agent is usually used in the form of a
hydrate, but preferably, a mixture of an organic polarity solvent and a sulfidizing agent
is heated before adding a polyhalogenated aromatic compound to remove excess water
out of the system.

As stated previously, a sulfidizing agent may be prepared from an alkali metal
hydrosulfide and an alkali metal hydroxide in situ in the reaction system or in a

separate tank other than the polymerization tank. There are no specific limitations on
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atmosphere preferably in the temperature range of room temperature to
240C, more preferably 100 to 230C. A polymerization assistant may be
added at this stage. These substances may be added either in random
order or at a time. Such a mixture is heated typically up to the temperature

range of 200C tq 290C. There are no, specific limitations on the heating .
iRt ﬁgaﬁﬁag%gahgﬁaﬂﬁ@oﬁi\/m%hWﬁfﬂ%ﬁf&}? 70 R B ey droxice
aremihiee fand prederalpylin thedlangeiof. into 3@pammsiphte. Myicadiyptiaiure

rarfg@%‘f"i%ci?nh@ﬁ?&a%ﬁ-éQ@lfW@,%@f%W%&f@5&1&9@%%9%t@%@@’@‘é&%ﬁhé@ted
react t IC?” r 0.25 to 50 ho referably 0.5 to 20 hours, a

.10 IS, -
e SV e B B R AU BT Al Do 0T
prefecgae, uhdcrédBtior At b evaimtaliscsaisr o conbimperdigaasiorant may be
adRAaNGRi2AAde 2606 dstaaerheiprethrifinahylblemperatimilsreaction to

rea h%ge, ggllowetqoby%peaat[inlg up to 270 to 290C. The time period for the
Progaction at 200 16 260C is Gfy'pically in the range of 0.25 to 20 hours, and

preferably 0.25 to 10 hours. The polymerization may be carried out in
Tk&evehahs_t@aset@p'r@otuee}m@ﬁiyﬁmﬁmﬂtm&tmg Her pbd:ym&yﬁzmiamtidﬁgfmﬁon
shéﬂc?ﬁ%%%%l‘ﬁ%%{?é GRATYING QEhIAG P Wm%%@t?& IR REYELRL §£ﬁ§§i§.ﬁng agent

such'stages may be performed above a conversion degree of the
fedholRlodBhated Aot & &5 pBuile FABTHBIGALIBRerSIIBN 60 pRifetRd by
subtsystemtiat @ABGe MEreathrereonvedsion dégheepof thepoliihalegenatédm the
toRIOPRCCoMRRLNdrefarter ionasi R 4 salcuaiad Ry dhe iollewing:y be in

_equation. The PHA residue.can be determined ically by gas
LR A LB R e bR ALGEHalet aromatic
compound is added in an excessive amount in terms of molar ratio
[ptalative i thealkalimetal sulfide: Conversion degree = [PHA feed (moles)
- PHA residue (moles)]/[PI-IA feed (moles) - PHA excess (moles)] (B) In
cases other than (A): Conversion degree = [PHA feed (moles) - PHA .
Toasbis eI DY TPHA f et RphdIslg cIREoVER B8 pOMRABErEdGedts with 2
supfidcess feethePRSoesifldgpisald watetialisecergredifionathe of 200°C to
blmerization 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).

To start the polvmerization reaction step, the organic polarity soivent, the sulfidizing
agent and the polyhalogenated aromatic compound are mixed preferably in an inert gas
atmosphere preferably in the temperature range of room temperature to 240°C, more
preferably 100 to 230°C. A polymerization assistant may be added at this stage. These
substances may be added either in random order or at a time.

Such a mixture 1s heated typically up to the temperature range of 200°C to 290°C.
There are no specific limitations on the heating rate, but heating is performed typically

in the range of 0.01 to 5°C per minute, and preferably in the range of 0.1 to 3°C per
minuie.

Typically, the mixture is heated up to a final temperature of 250 to 290°C, and allowed

to react typically for 0.25 to 50 hours, preferably 0.5 to 20 hours, at the temperature.

As an effective way of achieving a higher polymerization degree, the reaction may be

maintained for a certain period at, for instance, 200 to 260°C at a stage before the final
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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 3C per minute. It is not necessary to
cool the liquid at stant rate over the entire c gg step, but cooling
g TRN S0 K Ak 01 RSP GRARes 0/ 10 T Ber mimate before
the start of crystal deposition, and at 1 C or more per minute
Theubseguantyfol 2HQuerebing: theoliguicfollowedhiny 1 GRMEE/rig 84SOrd.25 1o 20
referable method, and hing is a preferred way of performing this
hO\Ir?ésc‘oa\?egr 1%%%% Sﬁt@#@j@%e polymerization reaction liquid
maintained under high-temperature, high-pressure conditions (typically at
Tha5a0 arefarenBkglehe2orrimbrajtihallowed tmgpoul intalareatpaisaiereith a
hi&f{é&’%/'oifrﬂléﬁ%%sxﬁ"agg%%%(ﬁ OFLRHYCE L RIESIULR IS0 Hﬁ%‘tﬂ'&eﬁ?%{&%ﬁon in
Tecovery a

s particles " while the solvent is'recovered at the same’time. The

sCYgith filifing Hidanaeionity tre PEDIYTREHZAHBHIGuid B S0t thidtigres e
pohdeitesiiedatmosphererfposudv fldshing rhayrcbeaby Histanté, anitrggem at
~496Steam atmosphere under atmospheric pressure, and its temperature is

typically in the range of 150 to 250C. [Post-processing step] The PPS

resin (a) resulting from the above polymerization and recovery steps may
Hase. ibabjectetbtoratigroeatiientohdrivatarirshamentisrosieaning withernd to as
PIPfgaRicaelveRt Wciddreatmentte hrpsiformegmayheias olows dtherened
; a(:%l[rg}% spct;:-z%ifiC Iirq{g%ti%gslon the acid to be used for the acid treatment of
TRE @sin%tra ) g€t ean act to decompose the PPS resin (a).

Useful acids include acetic acid, hydrochloric acid, sulfuric acid,
(Aphasphetic/aeid, (siigiel dgith earbenicraeigi ardrpopyk dcidd @fdvhielh cxcessive
m%%ﬁﬁ%@%gg%% Q%%P?Q%g@%lﬁ‘&{% ‘?}{éfﬁff?ﬂ?%egg'gﬁf%?h as nitric acid

that can decompose or degrade the PPS resin (a) are not preferred. For
such acid treatment, the PPS resin (a) may be immersed in an acid or
Cagueaus acitesol{fidn, &rd thelguid Rty besstinddchorkhgdiddaseed (moles) -
predured. tfﬂﬂqgg acid is used, for instance, good effect is achieved by
immersing powder of the PPS resin in an aqueous solution with a pH of 4
heated at 80 to 200C and stirred for 30 minutes. The solution after the
(Brdatrneastatiay thave &)pH of above 4, or for instance in the range of 4 to 8.

cdherBRSiresie L)subjecied-teiacid treafmantishoutprefenahlyda (moles)]

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
[ Refietitiey Wadedr or deionized water in order to prevent the preferred

chemical alteration of the PPS resin (a) achieved by acid treatment from
In the production process for the PPS resin (a), solid material is recovered from the
polymerization Hquid, 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. 1t 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 minute

before the start of crystal deposition, and at 1°C or more per minute subsequently.
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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 100C or more, more preferably 120C or more,
still more preferably 150C or more, and still more preferably 170C or
more. A temperature of lower than 100C is not preferred because 13 the
preferred chemical alteration of PPS resin (a) will not be achieved to a
Quecplired titehnes] dl aechitie theoprefeiretichgmitatblteratibndof:tiieRRSng is
a B ?@ﬂ&@a \Uﬁ weterig used fordhe: {'%é’ﬂ’f%@r hipgighauldyory Vmenzaﬂon
efer cge distilled Wa%('g% %lfgc#?lonlzed Wateﬁé;} ere aré no specific I
TR A HE SRR AT Bl RRSIAAES (PASRERE A PR R Ba il
at R&Y° Ee@ammra Shgimfopinstenseds polmirg doemuivednjolametofds@e Snder
atfeSipha)d bR ey |é@@e\d@w%&fs¥%@ée%of@ﬂ&wﬁg pmhg@slmr@&%&yrmqjﬂmles
Wi ﬁxsesggﬁf ﬁic'ss ree!b(())\teb re]tus%grlse I? rp eer'? mtatlo Ofséhe h%%é’lyls owing the
reatment. With respec]i toat € proportion be ween t PS e (:5 na'™
pahavsipeoudiarie of ware ke ghianertaphh oEmagteradar s et etz omay
be20bg ioktess Of the s sesirda) temangiiter ahwatenisspieferedsWIth and its

1eﬁzé}gﬁﬁgqsﬂg%§ggﬂ%gh§g dA% e freptments@n inert atmosphere is

ferred in "orderto avoi ecomposition of the end groups, which is
not desirable. Furthermore, it is preferred that the PPS resin (a) after the
{ Post-watestngatmeht should preferably be washed in warm water to

THEPPYE éﬁﬁl%@leﬂ%@é%M@aﬁa%w@p@wﬁ{&%ﬁ&%ﬁ%&%ﬁog{@&dﬁ% be

IIow The are no sqecmc limitations on the organic_solvent to be
S IAE ‘a%ﬁrﬁa% IHE'BHS Peaim ) Bhidsaiavili Bctte aetmpbsat

the PPS resin (a), and useful ones include, for instance,
Aﬂ@%%@ﬁﬁ@'@é%ﬂ@fﬁ{eﬂqwﬁnﬁ %@%I%SJ\N methyl2-RYrQlidoRe imitations on

dimeth orma imet y aceta ethyl i |da lidinone,
thﬁ xa(?ng ﬁp‘hosp%worus aar%lldereaat plpera g%g f(ﬁd pos 1t ca act o
de@@ﬁﬁ?@%é&f@d’%ﬁ@ﬁfg §uchless Binfstey| gmr@&wéceamw Bydficrs ] caisd acid,
susfilfelaned ketosshbased isolvienti sushiasassionaciaethvl gtbyl1katenes which

ac% éha@ E%Gek}% c%?gé%pQ&HOQr% foer Q Se@ RRIV ”g%" such.as dimethyl .,

ipro oxane and efran ydro uran hao en- bﬂc ed’
%@W 8t D?éieéhﬁ)?gf%lrﬁl%{éa@%ﬂ@ BRfGFIERE trlchloroethylene

ethylene dichloride, perchloroethylene, monochloroethane,

rdi %ﬁ@{%@;@%ﬂ%@ﬁ@%@@@b@ﬁﬁ (P30 IBORINARS. ARCLENAPPHAGIS acid
Ico ols d salvents as methanol, ethanol, propanol

@ﬁolalﬁe}%t%r% 8 awb%q ?] %ﬁ%%gsg]l%wied T{ acetic acid 1s used, for
instance, good effect is achleved by immersing powder of the PPS resin in an aqueous
solution with a pH of 4 heated at 80 1o 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 mnjured.

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 106°C or more,
more preferably 120°C or more, still more preferably 150°C or more, and still more

preferably 170°C or more. A temperature of lower than 100°C is not preferred because



phenol, creosol, polyethylene glycol, and polypropylene glycol; and
aromatic hydrocarbon-based solvents such as benzene, toluene, and
xylene. Of these organic solvents, N-methyl-2-pyrolidone, acetone,
dimethyl formamide and chloroform are particularly preferred. These

the ﬁgé"}”{%eﬁ ngzrllltisch urltgra %r% 'B@é %g.#? ?Sbsmg %o?r tWOch%vag % C{ulred

em maybe used in com |na .1 ashlng |n e organic Qoft/&H
de&ﬁfﬁy be carried out by, for mstance immersing the PPS resin (a) in the
organlc solvent, and stirring or heating may also be performed as

T if] L hin ture f
T A IR B O e

forheugt &W&?ﬁ%‘é@rﬁ doprs Bt Riptipatlizd Y@%@uﬂsmeﬁww There
arewashipeedificienayitendsoto ihereasauithy aofvashing-temaeratut@chuyt énd the

fr eééﬁﬁféﬁkel%ta?ff?ecw{aef@%ﬁm}fﬁ%%yalﬂ@é'y @ﬁ?i'ﬁg’%d éﬁ&ﬁré%aé&'ﬂlﬂe of the PPS

room temperature 10 1 The wash INg can

erature in the range

S HEHIFRED G ol Bresdgre il QTSFESRT R RS APS SBH08 High pressuse
vegselling ipohenththes angadaicestiventofrtadaitiorg tthereatme mo Spikcifispect to the
prd%ﬂﬂ%l@ﬂ&@@é@%&"@?@@&ﬁm% a@@ﬂ@eﬂ&‘n@x@%ﬁﬁn‘é’%@@@%ﬁ%ﬂﬁ@@%@aﬂ
b ﬁg}‘gclle%(gff%ct hsl%ggl% %%l“?y shln g I,Bﬁmlnut or mor? }/ gth

“Was ing Inuous washing 78 &ido Usetl F?ﬁ%ﬁ eﬁt%ﬁe He ppgater is
prefeaeéontain a salt of an alkaline earth metal such as Ca. Such an

alkaline earth metal salt may be introduced by, for instance, adding the

wit k%\él{l ec%%rﬂ}he altzall‘dq‘s%llt] bef?ret:? I%Q [GRLRC e§1§||1’1 r%te éhospﬁleg: is preferred in
%‘i cessm g step or after pr preprocessing step, by ad 3 N alkafhe

Or¢erih dre Il afeR P RROBBI e PALBI %ﬁﬂ#@ﬁbé‘fb 4a/Pp rym?éﬂiaﬁ@ﬁhermme

it stepfeutihgpotmerizaten stop deafterhpolymearizatipesiepo oidoyra@einy be

waRalkalne earth.metal salt.at.the, heginning, in the middle or at the end of

said washing step. Of these, the easiest way is adding the alkaline earth
metal salt after removing residual oligomers and residual salts by
Washshingith aam ovgamic seivent, wanmr fvaterdorhabWater. [Fhispreferred tpatific
hzﬁﬁé@iloﬁm%%%%f@%&%é?t‘%%@ﬁ%‘ﬁ%%ﬂ@ mfﬁ’ﬁo@}ﬁ@@m@fl@ unless
ine earth metal io S acetate xide, and carbopa
R B e B e ey heance
nijrpReineeN Washerp A \selfmnigetech: Wﬁ*eﬂmélncriérlmﬁnbcémhdmmawavmamide,

ditpdrpdusedathe.canteqhofithe ﬁmmiaaﬁhdnﬁé@bjﬁ&@lgﬁlﬁpﬁmrall%de and

.be 0,001 mmo ore mor reera y 0.01 moI mor
P U b SR B e o PRSI e

g

diprehei ﬂaﬁm%@aﬁp mégggﬁﬁtwlﬁ%ﬁe@%ﬁ/ 90k 8 ﬁ?@?@nerri@ﬁ*é@}ecthy
kenenspéietfiellieitationsdanshe aximuahternperbdedimitiRut & dimethy! ether,
di{)%@r??r%%@i o280 Or g%\ﬁ/e&éﬁ'mwﬁran; halogen-based solvents such as
chioroform,  methylene  chloride,  trichloroethyiene,  ethylene  dichloride,
perchloroethylene, moenochloroethane, dichloroethane, tetrachloroethane,
perchloroethane, and chiorobenzene; alcohols and phenol-based solvenis such as
methanol, ethanol, propanol, butanol, pentanol, ethylene giycol, propylene giyeol,
phencl, creosol, polyethylene glycol, and polypropviene glycol: and aromatic
hydrocarbon-based solvents such as benzene, toluene, and xylene. Of these organic
solvents, N-methyl-2-pyrolidone, acetone, dimethyl formamide and chioroform are
particularly preferred. These organic solvents, furthermore, may be used singly, or two
or more of them may be used in combination.
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preferred from the viewpoint of operability. The bath ratio (weight of
washing fluid relative to that of dry PPS) should preferably be 0.5 or
.more, more preferably 3 or more, and still more preferably 5 or more. The
molecular Weight of the PPS resin (a) may be increased by performing
thermal-oxidation crosslinking treatment such as hi?}ﬂmg the material in an

b A St S SR S Y ) B e G Oy HB S M- JPestiitg: the
PPtheesmaterial dfterrgeciossinkihgadehinga peloddegisragdash b5 pediymed as

reqi@ab Irepiraent 'ﬁooﬁfé@{meﬁiﬁﬁéﬂ&ﬁﬂﬁ?tﬁ%%%@ I@fn‘ﬁ&'&mebfbr Washmﬂ the
PP ermal- )ﬂdg}tlon Cgrossllrlkln lf giure used sho r fer ¢
60°16 S8BT, "more preferably 2%?5‘ NG EonT cgﬁ{%ﬁff dfd 95@?56 0
rocsdaldnsEataranty msb/éoﬁy%mméwmwe?ﬁﬁ@@wet@mw 896rbgse with a
waVeihne O b, Ttbm&rab@neﬁmzspeﬁﬁiﬁl dmiatiens oadhe lé@@@[y”ﬁﬂﬁ@f/gaeat a
atl ut ractical maximu

O D e G ing can also
be 1sofpisind, where prefersoly £ B ST HEUrSSHHEsMPRTSIE prefeliaBpoits oF the
ordaairssoThaithéatdtéaimenhappatatus spayitie dmardinarohohaireditensatime.
Deg%m@ BPEReRMeR Y Ao DAk IR &sUHiRg. Blade, of.which gi g%&%ggg for

ype heater and the stirring bjade type _heater are preferred be
v PR TBHIEHBALE QAP AICHi SPS RS rAPHBUS e R BRERS Al atent may

be performed with the aim of controlling the thermal-oxidation

Fof@esihiking anddemouing the.val aﬁ@m%&eénm@atﬁ{@@@f@lt%%tmﬁyﬁ as Ca
ferab be inthe r of 130 to referably

o R L e e L0 e 08 .
e%lf?yﬁ L SN A8 YoP thid EREHRTD Iy BETESs €
aﬁ@%wm@um@ahﬂ@éé brrasterably nespseheniag %Wvdm MHeproeatmnenttep or

aﬁam@h@u&@smgf@t@bIksxb@d@ﬁh%amazﬁfeoeéﬂ@ Bethows, imere prefeablion
tan}{to g(% 8“%331% |II more refer@b y 1 to. 10 houlrs Tlhe heat t{eatment

vmenzatlo e olvTherization . sten  or  after
pparatus may bepan ordinary *hot #dryer HFrotato htype heatér - or &

PO}Yé%%@?WEW é@ﬁrrﬁ’id’ﬁlé@@%f%fﬁ&ﬁlﬂﬁl@ FfakoRctyheaticsitdicabretmring, in the
migtifeing blade: typé dfeatel amiprefsteed DEcause they-are-afficiensangigan the

au&‘}?ﬂ@V@aHH'fH{&‘aF%QH“%r TE&%@F& resi pj&a 9 Po%r%é%d 51;50%'%

preferably be a virtually straight-chain polymer t *at IS not Cross |nual %ahs by
“%ﬂ“é%d%%“d&ﬁ%??%lt NeE G ?‘.’Yf‘?h&%‘ﬁ%lﬁ@ e sletularswEidRires (Bt seid
alizdievert reglited toughinesseld sefheri@teiialhasine RRS sBsiin@}ddah metal

mﬁh@idﬂva@sngeaa{&cwglxﬁ@y InEUSHGS 2588, M2BES, M2U8B. Li88hetal salt
; %Sg M2100, M §OO E2080, E2180, and E2280. (b) .
g yéﬁ? Tlitide PESHENA Do ether SUffdffe ra&iAS Tai HBhgtugen =2

allyeléng, carteartiohwsétdotedifont Polystmierimidéhrediminndarth metal ion should
preferably be 0.001 mmol or more, more preferably (.01 mmol or more, per gram of
the PPS. The temperature for this should preferably be 50°C or more, more preferably
75°C aor more, and still more preferably 90°C or more. There are no specific limitations
on the maximum temperature limit, but a temperature of 280°C or lower is usually
preferred from the viewpoint of operability. The bath ratio (weight of washing fluid
relative to that of dry PPS) should preferably be 0.5 or more, more preferably 3 or more,

and still more preferably 3 or more.

The molecular weight of the PPS resin (a) may be increased by performing
thermal-oxidation crosslinking treatment such as heating the material in an oxygen
atmosphere after the completion of the polymerization or heating the material after a
crosslinking such as a peroxide is added.



polyether sulfone resins is used as described previously, but use of
polyetherimide resins is preferred because a small amount of them can
be effective to achieve a high toughness. For the polyetherimides to be
used for the invention, there are no specific limitations if they are
polymers that consist of aliphatic, alicyclic or aromatic ether units and

cyclic imide groups as repeating units and can be melt-processed. Their
If' pélyetherimiseBarikbofie BHATRTSY dBntHifEcatfuctifal BRIESWHer traght by

thegrlioRRigeoarcehanbands.suahaamromaiicsiadigtaticiomalicieliceste?60°C,

units and.,axy: tSg LN -hav / ' 50/,
o e e e ™
by peSISr SWRI - fe fisdedY Byt 1olloWng B al feFh s no specific
lin{Ehemical faemipiee8]i6:0 of tHe 00 wdrererRErepresetts dhdipadental maximum
is AOPaHeEFidye,AMaININg, 819,30 RRIORR RIQMS: A B diMalRNEAWLAaN®.5 1o

group_ ‘seleqted~fro% [omaté%[re&dues %oné?lnlné% 6t0.3 arp%)n a%t%ms, Th
10G RONS e BELPS ESRRINirG 240 B0 AR RO SRIBERYIent grolipss: 1he
hegomtainingt 2ppa0uearkprvatonts dardpbiydior garrssioxsds grdyips heater, or a
heSRPRIAINGAAE SRRORAIMNS and- ARG SIPRRRAVYIH@tkyleneiaroMRge type
heAS thre abce%ve e%iﬁzleacn% R%ﬁeumt'se CARIR A S ﬂqe%teicu{l?ts'oidu%'agc nt

?&%r%géHP yt eefoﬁ%wﬁgaformu ae, for instance, are pre erred. 17

[Chemical formula 4] 0 CH3 (CH2)n- For the present invention, a

Dz’«%@[&i@ﬁ%@(ﬁﬁ&lﬁ?ﬁ@%@% @kAormed with the aim of controiling the thermal-oxidation
-bis[4-(2,3-dicarbaxyphen enyl p dj ide. c Isin

o P e o e PO
PPN RO LEHAFSE O 5 pUpRGHS e BCBraPAE Brofried Hofn hes oxsecs
covievpaiiiofoneitingnnaldahifityaahdbeeipuireihoosis i uakipoly etieri mickesably
]e%rﬁl&ﬁ) W%&C{?cmﬂlﬁgaﬂﬁp:?eg&%&ﬁﬂ% ah Rl Uic S AMPANYURGEIDE of 0.5 1o

rand name of Ultem. [Chemical formu!fl 5].0
50 hours, more preferably 1 to 20 hours, and still more preferably 1 to 10 hours. The

heat treatment apparatus may be an ordinary hot air dryer, a rotation type heater, or a
heater with a stirring blade, of which the rotation type heater and the stirring blade type
heater are preferred because they are efficient and can achieve uniform treatment.

The PPS resin (2) to be used should preferably be a virtually straight-chain polymer
that is not crosslinked by thermal oxidation with the aim of increasing the molecular
weight to achieve a required toughness. Useful materials as the PPS resin (a} for the
invention include Toray Industries M2588, M2888, M2088, T1881, L2120, L2480,
M2100, M2900, E2080, £2180, and E2280.

(b) Polyetherimide resin and polyether sulfone resin

As said nonecrystalline resin, at least one selected from polyetherimide resins and
polyether sulfone resins is used as described previously, but use of polyetherimide
resins is preferred because a small amount of them can be effective to achieve a high
toughness. For the polyetherimides to be used for the invention, there are no specific
iimitations if they are polymers that consist of aliphatic, alicyclic or aromatic ether
units and cyclic imide groups as repeating units and can be melt-processed. Their
polyetherimide backbone chain may contains structural units other than cyclic imide or
ether bonds, such as aromatic, aliphatic or alicyclic ester units and oxycarbonyl units,
uniess they have adverse influence of the effect of the invention.
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it CH IIG1l/ [Chemical formula 6] Gl H, t ~n The polyether sulfone used in
the invention is a resin comprising repeating backbone units that contain
a sulfone bond and an ether bond. 18 [Chemical formula 7] 0 Cs ~ ~
These compounds are commercially available under the brand narne of
Victrex PES or Sumikaexcel. (c) A compound comprising one or more of
epoxy group, amino group, and isocyanate group For the invention, it is
Spnedesiarnptaadel pchrtpenmiticompribing prignematadi apoxyregeotdd, by the
folA0RING: SERUR, 34 isRcyanate group, which is referred to as compound (c),
that acts as compatibility improver with the aim of stably maintaining a
high toughness. Useful epoxy-containing compounds include glycidyl
[ CotharslobanbisphEnol such as bisphenol A, resorcinol, hydroquinone,
pyrocatechol, bisphenol F, saliger%r]l, 1,3,5-trihydroxybenzene, bisphenol

S, trihydroxydiphenyl dimethyl methane, 4,4'-dihydroxybiphenyl,
1,5-d 'e&ynaphthalene,/ca hew-phenol, and

—2\2,5.5 tetrakis(F-yardxyphe xanézthose comprising a halogenated
bisjghenot-instead of a bisphénol ds listed above, glycidyl ether based
epoxy compounds such as diglyciélyl ether comprising a butanediol,
glycidyl ester based compounds such as glycidyl phthalate, glycidyl-
WiHB XY FEBHTESEHTCA S YRIiayT A ReIsERECEsABGMALOcHhfsFRAgioms, Ry a
dildetycichdranitine eteiclinesf @pexytatitpesiddssushaasepoxididechrbon atoms,
alRAyRIeling.and:eRaxidized saybean, alland &@Hﬁlﬁﬁ%&'%@%ﬂ&&%ﬂmg 2 to

~fesins such as vinyl cyclohexene dioxide and dicyc opentadiene_dioxide:
2053 AR AM o HBIRRY P EBERY NS S aTsE BRIEA. RISV ams and
chepoexypesin widmpksestwo@mmots époxabgreuRs and Bopradisccedmprising an
arbyRicRI by llawind. Aavolas-HPgRSNALR3I IR LCAFI NI ce, are preferred.
epichlorohydrin. A novolac-type phenol resin is produced through
condensation reaction of a phenol and formaldehyde. 'T'here are no
specific limitations on the phenol to be used as raw material, and useful
ones include

i7



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) 19 include olefin copolymers that
{Clé?@‘ﬁ?ig‘ﬂ}@@ﬂao@introducing an epoxy-containing monomer component

into ,M!efin-bas9d=(£%ymer. Copelymers that ase-produced from an
erc

olefin-ba @al.y&-, inin oubleybad ints ba’;kbone chain by
epo%d_i;a%écthe dowyble’bond portion:Uséful unitj’sn%\amaﬁning a functional

group that sekyes to introduce an epoxy-containing monomer component

into/an olefinfbasgd (ct)polymet-ingltd y-containiig monomers
sugg as ycﬁﬁy icrylage, glycidyl methagrylate, glw‘r_yrate,
glycidytitaconste, glycidyl citraconedte. There are no-specific

limitations on the method used to introduce these epoxy-containing
companents, and useful ones include copolymerization with an a-olefin,

prefeye e 0.001 to 40 mol%, more preferably 0.01 to 35 mol%, of the
total monomers used as raw material to produce the epoxy-containing
FoolefinthasedpeopalymeriRarticularly preferceddspexyyevontaipinduoiefin of  a

2.f—%%?ﬂ@%%f@g{rﬁb%ﬁb‘ﬁ%%Q;@Hh%l‘rﬂqﬁuf@i%ﬂ@'b@&%ﬁﬁﬁ{%&'ymﬂ%u%%cmrai

from an a-olefi g)rnvd a g#/ﬁl }%/.I es{}?r of an a,g(:%-.tinsaturat%d c%bo?ﬁ/hc. )
m&éi&%@%ﬁ'&ﬁ%}%ﬁ% TZHIfol USRI Pl SR ¢ Ha6TetRs PRdtitR S tHomeme o @
p-Tieséeoopdiymses may Herfadthepoopolymerpethivith arelting moldability and
re@uiR=yRsaturater sarbanvlicnaid o6 its Alkylasier suahBR aYliGagieh] Eiectric
Cmethyl acr Iattleé beth¥1| acré%g‘etgﬁggi}ll acrylate, methacrylic acid, methyl

et c% re, 1eth§/ et acrylate, and butyl methacrylate, as well as

styrene and acrylonitrile. These olefin copolymers may be random,
[CHtematingnhlpck] or graft copolymers. Of said olefin copolymers produced

by copolymerization of an a, olefin and a glycidyl ester of an

?(/(%-unsaturated carboxylic acid, those compeising 60 t§ 99 wt% of an

_‘ .-%Igﬁn, nd 1 to 40 wt% of an glycidyl ester df an a,(3-unsaturated
y i N . ra e - 1 .
Lay o>‘§y/llzci: cid are partlg_larly preferred. peép{ =such glycidyl esters
of ﬁaﬁa nsatyfate wﬁ%f ’Wﬁg{i}d-‘ diﬁlyc Hyl acrylate, glycidyl
methacrylate, any gl cidgge%@gfylate, of which glyci ylf_,ffmethacrylate is

preferred.

i
£

[Chemical formula 6]

i _3‘ ;
/ . , _&
1‘ ,fu e . | /nj«"\.ﬁY ML\\ /(;'m 1;
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\ 3 7 \

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

units that contain a suifone bond and an ether bond.
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20 Useful olefin-based copolymers comprising, as essential
copolymerization components, an a-olefin and a glycidyl ester of an
a,(3-unsaturated carboxylic acid include ethylene/propylene-g-glycidy!
methacrylate copolymer ("g" representing "graft,” the same applying
hereinafter), ethylene/butene-I-g-methglycidyl acrylate copolymer,
[Caye dogidltvli methacrylate copolymer-g-polystyrene, ethylene-glycidyl
) ethacrylate copplymer-g-acrylonitrile-styrene copolymer,
g cidyll me Idte copolymer-g-PMMA, ethylene/glycidyl
eyt Gty ) yperglycidyl methacrylate copolymer,
ethylenelmethyl beryl ly /qyl methacrylate copolymer, and
ethylene/methyl‘Pnethacrylate glycidyl methacrylate copolymer. In
THadd E&ﬁp@%@&é’?ﬂmiﬁﬂ@' RY AP RN S WPIRER BlsendsefWictrex PES or
%chmc ly, such compounds include epoxy-containing alkoxysilane
mpounds such as y-glycidoxypropyl trimethoxysilane, y-glycidoxypropy!
triethoxysilane, and (3-(3,4-epoxy cyclohexyl)ethyl trimethoxysilane.
(cHaefuipming-cantrising aenpeuids Nglude arvino-wamaifing, and isocyanate
alkoxysnanes Specifically, such compounds include amino-containing
aﬂ?oxysnane compounds such as y-(2-aminoethyl)aminopropyl methyl
dimethoxysilane, y-(2-aminoethyl)aminopropyl trimethoxysilane, and
qu“-ammpmpyl itrimethestysilanedtd sefuhgompdunadg cantamiagromeorof epoxy

Grm rea R0k V@ﬂﬁﬁ? %RPQ%& glueed ﬁﬂﬁ;y ARHE, QQ%W%%C&%OUDd (c), that
ylene diisocyanate, 2 -t Iene((jjfl R}/anate

ac&iﬁﬁéﬁ TR TS JEAHE A HOR BTG e BB Apehness
polyisocyanate, and isocyanate-containing alkoxysilane compounds such
UashY- 'W@@ﬁ@aﬁﬂ?@ykcﬁ'@m@?@ésimﬁdé’ W@W%ﬁ&@@yla bisphenol such as

tr| ethox S|Iane isgcyan J Xl meth 0I(yadl o] SSI| QE saligenin,
otb anate bers ;%/]I méth dle hb&ysﬂarpéf y- |socyanate ropy et% | S4E

,a;ﬁwéthmwmmn%oc%ﬁ@é@@ropy ethyliglethsipsirane, ahmethyl methane,
4 YH8RENRBABI ey trlCm@ﬂ@ﬁﬂ@d}@kﬁ@ﬂfﬂﬁﬂl&ié the ysehokat lepstne  and

2 903‘“10%%5191%%'?% 1%}12(70 he £ ouﬂlo%ecocrg ntl‘ps% ONe 0L QLG4 blsgheno

‘iSocyanate ounds containing W0 or-more e OXy group
m@@ﬁ %ﬁ@@f@%@bg& ﬁ%ﬁﬁ@té‘#ﬁﬂ@ alﬁﬁﬁﬁb%%ﬁhééée%ﬁa%m&%m%% such as
di(gd)_ﬁiﬁiphr@l@m asaqymageagmiamdeomm@tgfermdr I_%a.sathecmypmms theh as
gl%?f%ﬂﬁti%fe?féﬂ%iﬁﬁsefﬁ%lp fadand,the QQ%R}%S}W&%}HQ%S&Q' compounds

comprising N-glycidyl aniline ete., linear epoxy compounds such as epoxidized

polvolefine and epoxidized sovbean oil, and cyclic non-glycidyl epoxy resins such as
viny! cyclohexene dioxide and dicyclopentadiene dioxide,

In addition, novolac-type epoxy resins can also be useful. Novolac-type epoxy resin
comprises fwo or more epoxy groups and is produced typically by allowing
novolac-type phenol resin to react with epichiorohydrin. 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 vseful ones inciude
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 aiso be useful. Such

olefin copolymers containing an epoxy group (epoxy-containing olefin copolymers)
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and/or polyether sulfone resin (b) should preferably be in the range of

(a)/(b) =99 to 60 wt%/1 to 40 wt%, more preferably (a)/(b) = 97 to 70

wit%/2 to 30 wt%, and still more preferably (a)/(b) = 95 to 80 wt%/2 to 20

wit%, the sum of (a) and (b) accounting for 100 wt%. A sufficiently high

toughness will not be achieved if the PPS resin (a) accounts for more
inclalR SeRYe R e TR Witdo & Yoo HEUrHciRE BRSSP pajaining
meaeenenteiaroess thanab0oletis-Feedhedpention, hepobntent dfdthae produced
fr 0(1:19 @RO&%EEKGAQ%BOH&MSJ eLghlyiRg i Ihe.(an86,0h0:05 {0 BAPREIR Phain by

§g ht, more prefe[il bly 0.1 to 5 parts by weight, still more preferably 0.2
CPYe ﬁH’r%sﬂFyd\%k? ORARNEYD the sum of the polyphenylene sulfide resin

(a) and the noncrystalline resin (b) that accounts for 100 parts by weight.

Uﬁfﬁ%ﬁ@éﬁ!ﬁﬁﬁ%tgmmyﬁlldﬁ@tﬂﬁ@t @@%@k@@ﬁtﬁiﬁ@&é ﬁﬂ%oxy contamm g
onen %%]f? accounts for | £SS tlgggeg ar Wel 1:ttéeanﬁd (’g ”w %mm
m?ﬂ) eﬁlllﬁ(? BtodtowAt tie” c%mpone L&S %coun of mote than 1 g
masEnsely Visights THeRhS pssidatompasidoh erehadnvatstionl Hagya rﬁ@iﬁcryla‘fe
gu;@@hm@g&{m@@ﬂgigﬁémm@;@@ﬁ{t@@l heat resistance, chemical
resistance, and barrier properties that the PPS resin (a) originally
possesses. For such characteristics to develop, it should have such a
ThetsrpAtlogiealsaidie tHELINEOPP SOTesilita) Tothla Bexl phasdntroduce  these

eptoontinualisighasmesnenalixhdhilefhe podyethelintidecesimaniitoion with an
o-BRIMEGH SHifens XeRIn imanistand, %@é\%&é@"&ﬂﬁ‘ g phaselslils.

essential, furthermore, for the polyetherimide resin and/or polyether
sulfone resin (b) to have a number-average dispersed patrticle size of
THOOQ6nent of tbssppreferablnZ@Omoroness tamthend b preferabixablitmir 001 to

4(9%‘8?% '%&E”ﬂ‘%%ﬁ W@lp@f@!@%%f% |"éﬁ“ QLML QBN ARed as raw
suff|C|ent ductfmséé)é) he tou ness |II %o low. if the

MAGHBAP-RY 8085 8? REDSHIthE fiide resin and/or

polyether sulfone resin (b) is more than 1000nm. Even when recycled, the

PRI RSN HOMPASIHER: Ol dbe invieption stablyymaintainsa thig ﬁ‘nvemlon m clude
For such char cterst s to develo t| ferred t aft
Oieggglg?a? dpt(hémei er}lr%el e}fggfn %%d?or%’g yet g? suI‘I(3 ne eS| (% o

o %wm@m’fadsé@} 36 peHhtituBRIROPYESE S RTRIR anthah @I‘@Cﬁﬁ%ﬁs@@ﬁm
in(dispersed phase)htespectiselynitsfragmeris ofiatheokeninjeatiorenoldedl an

@rﬁﬂéﬁl‘%h%&%drﬁﬁ%%%ﬂl‘%@ﬁ%?%'QI cﬁ“&'ﬂaﬁff@%&ﬁeayﬁ%&ﬂ‘é ”J&?c{ @P(&ER@ Gerylate,

ispersed particle size of the polyetherimide resin and/or poly

ey iféﬁéflt%%arli"(ﬁ)l §ﬁ6’&?§pf’é@§%§?§?§}%éﬁ‘é@@%&%@§%@?& ﬁf@r’éfas frorylaie,
arkDBmiyl orclas:ydmd, stillnbrs preferablyd 500yimoriless. Its minimum
should preferably be I.nm or more to maintain a sufficient productivity. 22

These olefin copolymers may be randorm, alternating, block, or graft copolymers.

Of said olefin copolymers produced by copolymerization of an g-olefin and a glycidyl
ester of an o.p-unsaturated carboxylic acid, those comprising 60 to 99 wt% 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 o.,B-unsaturated carboxylic acid include glycidyl
acrylate, glycidy! methacrylate, and glycidy!l ethacrylate, of which glvcidyl
methacrylate is preferred.
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The number-average dispersed particle size referred to here is
determined as follows: prepare a ASTM No. 4 sample by molding the
PPS resin (a) at a temperature +20C above the melting peak
temperature, cut out a specimen of 0.1 m or less at -20C from the central
portion in the cross sectional direction of the dumbbell sample, observe it
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mé’%ﬂ&?ﬁkﬁb’latec@ (5’1‘1%1‘@@093‘/1%51@1]@%&9@1@50 detgmingthe ethy ene-glycidyl

r-avera Sll ncom

tg i g Sk \C'€ Sk 1en hl rg Eé) copolymer,
m Fﬁ&gﬁg an alkox %ﬁlgne containing COMpotInG can refease alcoh or4s
cthylensitl pfidyd row@&lwm@twko@@gﬂaﬁ@dunﬁ@lﬁ%@h@ﬁf@é@@sm@cw&tmwdyi
méffl?a'irw@@ cemNosition afdhednventianihe vekineofdeeloweyaleahbisrylate
co tHl to 4 carbon atoms generated during thermal melting in a vacuum at
856E"For 30 minutes should preferably be 0.6 mmol% or less, more
preferably 0.4mmol% or less, still more preferably 0.3mmol% or less, and
Instiliirione pkeferably-0 2bmmiiYo-0r dpssy relatiyvetoaeunnsgighSpétHe 2R Ssuch

coF‘ﬁgm_u?ﬁ gmposiion. By.cgntralling;ihe.alcaliol Gensration A 0B MmMolAQr  a

e volume of volatilé constituefts generated from mo dl of film

T-SHEMEBPIIBYS carlTHRHRT SIS 10 HrVEH TP TBR¥ation'd f&éﬂ% fe and

B-tidlelgabxmateridk Hhisthiyl tumetevesitoprevent breakage of the film and
bulging of the molded material that can result from the voids, thus

U A SHAE e RRTRAA 2 TRV gt PR elsonysiancs.

Spsitisediticridy demvieignitsovetnilhinzeomaiiflogy akagegane compounds such
asVaCUUfT‘y'fEDQ@ﬁ%%@P@Mﬂuﬁog tagslampule, heat itrdq@ubular fuiastondiane,

eollect t wed b easurement, Th S|ze fthe glass mpule ;
L gor‘mlg%}geoﬁa amd orp gn of 100mm X0 %1 aﬁ% aneckf paortlon ?nl%yogmpﬂ

rpEBhRYRLEPAIm. both with a thickness of 1mm. Specifically, quantitative
determination of the alcohol generation should be carried out as follows:

UXBRHYRY; i )ﬁ' U'@&Stg’%l%”b%g Ro 16sh ‘398%99%‘9’%&%&9'%&%@ PUIE -y anate

insert on ody portion of the ampule Iinto a tubular furnace ceramic

cqameadeecﬁ%}mm%sce %ﬁe@é%?nar%%ma%y AsafiPRikge  disocyanate,
dilamyfacttiring)iat 366G yandtheatdiptdy 88ty nutew tephtiow théyelagilized. and

lsge amense%%ndah ied-p th&ﬁﬁ%ﬁ@w%@ﬁthes ampue fhatiis pmpv1
heated by the tubular furna e The rtion is. cut out and the}L vl
BT BLVerad By RGN i J o RIS TOTRHE (WP e

difghatkiesilane, v-isocvanate propy! meﬂnyi diethoxysilane, y-isocyanate propyi
ethy! dimethoxysilane, y-isocvanate propyl ethyl diethoxysilane, and y-isocyanate
propyl trichlorosilane.

In particular, the use of at least one compound selected from the compounds containing
one or more isocyanate groups and compounds confaining two or more epoxy groups is

preferred to stably maintaining a high toughness, and alkoxysilanes containing an
isocyanate group are more preferred.

For the invention, the mix proportion of the PPS resin (a) and the polyetherimide resin

21



NMP solution of the collected gas is separated and measured by gas
chromatography 23 using Shimadzu Corporation GC-14A to determine
the volume of the generated alcohols. A preferred method for producing a
resin composition that does not generate a large amount of alcohols is to
rrying out a melting-kneading process using a biaxial extruder has at
P RNG RACSHIRG LAY FBIISRPEL Ry CAFRIN G & SRR AE ki = 99 1o 60
wipkOcesdlond ar moreptioiesb W e the: PP $orésinv(zy and 1he PRl sedistill more
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resgNeadectuithen-degraasesthg@icohol generation from the resulting resin
composition. There are no specific limitations on the way of adding water,
but water may be side-fed in the middle of the extruder using liquid
Fordagimmy esisipnientetient s thespmomisare pthpgdrpeiipbor bedtemeange of
0.(e eddedparside-fediihthensrid de-pi-the, extruder duingthewepaatedil more
é@é’rﬁmg Bw%d?%l%g%?a E?JRW{Q%UQ% ftgs{}ngn SGI,II}!ﬂn %fk ﬁa%aﬁ "1‘5988585%1 oy i;ulﬁde
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osition of the invention may contain_an inorganic filler (d), which
Coﬁﬁoé)ﬁné § ?ﬁﬁﬂ‘% 1BbAERE HATeL S EFESRARILE influence on the

invention. Specifically, such inorganic fillers (d) include fibrous fillers such

TIRSIgIRSRHRer  fAIPGRARET 1RATREMNBAAIDE, CRIDAN.BRACRAM addition to the
exeol aSﬂum tltan%te wh| ker, z nc oxide whl.?ikgr calcium carbonat

51stance IS sll?é)ﬁje%}%ﬁ'ﬁ?dnfl r’PPS resin

er, Wa as en| |sni%er a umlnum
(ahI%ﬁWﬁlﬁbé’pF@ﬁﬁﬁﬁﬁ é%ﬁb@eclﬁ béeresiaraic fiver daspestos fiberigypsaniuch a

miieiciapitdnesahfibatissiticatessshainag fullersne, dalcpvalarteniteadeolitRse or
mgtﬁ%z tghlnél% g%?%'tﬂeﬁ AV PHGR Xc“gfrﬁ 'If%gt 1%?[;“ Ite z’asxgﬁot%’m%ngn 1sland

ina silicat etal compoun S such as SI Icon OXI e, ma
Phgsrdel seRtRA oM if T eiiel fiathermesa©rdhe RuResxasde resin and/or

patpeienatéfsachsas (bake by carbométe - maghne silsper earhanade, andof 1000nm
mdxglégm;sq%fa%gteﬁoﬁﬁﬁh 5}51994%{9 ﬁ%ﬁ%t%l%@gm{wo%ﬂkfa&e1690&59%&%%“@

d
Y SUHIE A ol TLRS HcHe SOEN M A BB e Mk giadmes

wpbwelépo low if the number-average dispersed particle size of the polyetherimide
resin and/or polyether suifone resin (b) is more than 1000nm.

Even when recycled, the PPS resin composition of the invention stably maintains a
high toughness. For such characteristics to develop, it is preferred that the PPS resin (a)
and the polyetherimide resin and/or polyether sulfone resin (b) maintains a sea phase
(continuous phase or matrix} and an island phase (dispersed phase), respectively, if
fragments of a broken injection-molded product are injection-molded again.
Furthermore, the number-average dispersed particle size of the polyetherimide resin
and/or polyether sulfone resin (b) shouid preferably be 1000nm or less, more preferably
700nm or less, and still more preferably 500nm or less. Its minimum should preferably
be Inm or more to maintain a sufficient productivity.



ceramic beads, boron nitride, silicon carbide, carbon black and silica,
graphite; of which glass fiber, silica, and calcium carbonate are preferred,
calcium carbonate and 24 silica being particularly preferred because of
their corrosion prevention and lubricating properties. These inorganic
_fillers %) may be hollow, and two or more of them may be used in
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cahtoreavers thenfREdrdsimngoinpositiore bitth ennveatiomnaay Soittafor 8 besimutes
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PR Bl Ao B her S HB e i o hrSorv
1ham9mé&w§¢baﬁ’8§oﬁ9a@ polpasider ddincpuiblingshe aieqaéphmmélon at 0.6
mf@@m pelsthylenederephthalatekesim smodifted polypbhemdaneaethsiy of film,
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olyallylate resin, |IC]UI crystal p e eton
mﬁ*@% %é‘ﬁﬁeﬂ%@f@néefé%ﬁﬁo ﬁé??éfﬁgﬁeéhﬁé? raét@séﬂ@sﬁ@dﬂmgamm@f f@siolded
mpetyamide-tnide selsifopolytetrafliorosthylepe vasinhandetbytlenefutengious

rggggg%r@er Compounds as described below may also be added for

property modification. Thus, following ones may be added: plasticizers

such as polyallcylene oxide oligomer based compounds, thioether-based
Sadmpoumgs pestendraisdd adorhpbundsicandorganie follows: dry the PPS resin

composition by leaving it overnight in a hot air flow at 130°C, vacuum-encapsulate it in

shee

a glass ampule, heat it in a tubular furnace, and coliect it, followed by measurement.
The size of the glass ampule should consists of 2 body portion of 100mm > 25mm and
a neck portion of 255mm % 12Zmm. both with a thickness of lmm. Specifically,
guantitative determunation of the alcohol generation should be carried out as follows:
vacuum-encapsulate 3g of the PPS resin composition in a glass ampule, insert only the
body portion of the ampule into a tubular furnace (ceramic tubular electric furnace
ARF-30K manufactured by Asahi Rika Manufacturing) at 350°C, and heat it for 30
minutes to allow the volatilized gas to be cooled and liquefied in the neck portion of the
ampule that is not heated by the tubular furnace. The neck portion is cut out and the gas
left 1s recovered by dissolving it in 4g of N-methyl-2-pyrolidone (NMP). Then the
NMP solution of the collected gas is separated and measured by gas chromatography
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phosphorus based compounds; crystal nucleating agents such as organic
phosphorus compounds and polyether ether ketone; metal soap such as
montane acid wax, lithium 25 stearate, and aluminum stearate; mold
releasing agents such as ethylene diamine/stearic acid/sebacic acid
condensation polymerization products and silicone-based compounds;
Ut SpBtio - agisisuchiGd ipophduphitecanbtothidnmemifidhe  generated
alaglgitives such as water, lubricant, ultraviolet ray protection agents,
coloring agents, and foaming agent. For any of the above compounds,
the content should preferably be 10 wt% or less, more preferably 1 w-t%
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kipretesddogtthenrein@iningaivateriatscotdistoniiog seemeeidhe paieralsvo or
mendsihssonently:supplying the remaining materials through a side

feeder during melting-kneading in a biaxial extruder. As a matter of

course, major components may be first kneaded as described above and
(dirlaargenistizBer;, followed by addition of other minor additives immediately

before molding. For the production of the PPS resin composition of the
Tﬂ%\’}%@?n lg is preferred described previously, to carry out t

melting- gn¢=):§1"8lgr11l Oslr%%%gg Bristed By AR iRy Bl e e Hier (d), which
IS rheking-KiTeading ProcessEyBEdesertyponedremorefimesin rdérenotvention.
Smniyitaliecieasedhericonet genarmtion o iheimeling phthe 1esulingcarbon
ﬁlggrs,ir&arbon nanotube, carbon nanochorn, potassium titanate whisker, zinc oxide
whisker, calcium carbonate whisker, walastenite whisker, aluminum borate whisker,
aramid fiber, alumina fiber, silicon carbide fiber, ceramic fiber, asbestos fiber, gypsum
fiber, and metal fiber; silicates such as fullerene, talc, walastenite, zeolite, sericite, mica
kaolin, clay, pyrophyllite, silica, bentonite, asbestos, and alumina silicate; metal

compounds such as silicon oxide, magnesium oxide, alumina, zirconium oxide,

y

titanium oxide, and iron oxide; carbonates such as calcium carbonate, magnesium
carbonate, and dolomite; sulfates such as calcium sulfate and barium sulfate;
hydroxides such as calcium hydroxide, magnesium hydroxide, and aluminum
hydroxide; and non-fibrous fillers such as glass beads, glass flakes, glass powder,
ceramic beads, boron nitride, silicon carbide, carbon black and silica, graphite; of

which glass fiber, silica, and calcium carbonate are preferred, calcium carbonate and



composition but also to achieve finer dispersion of the polyetherimide
resin and/or polyether sulfone resin (b). There are no specific limitations
on the maximum number of repetition of the kneading process, but it is
preferred for the kneading to he carried 26 out once to three times more
after the first implementation of the melting-kneading process from the
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compared with the case where a PPS resin composition the same
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mBaetdability of the melt that is processed into film, sheets, tubes, or other
various moldings. The volume of water to be added should preferably be
0.02 part by weight or more, more preferably 0.5 part by weight or more,
{eahtbstinddBiecpreferably 1.0 part by weight or more. There are no specific
limitations on the maximum volume of water to be added, but it should
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cdﬁ@%@ GRuR Selectedirrm gb%}%pgi‘aup such as polyamide resin, polybutylene
terephthalate resin, polyethylene terephthalate resin, modified polyphenviene ether
resin, polysulfone resin, polyallyl sulfone resin, polyketone resin, polvallylate resin,
liquid crystal polymer, polvether ketone resin, polythioether ketone resin, polyether

ether ketone resin, polvimide resin, polyamide-imide resin, polytetraffuoroethylene
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 polvether ether ketone; metal soap such as montanic acid wax, lithium



group, amino group and isocyanate group (c) has reacted with the
polyphenylene sulfide resin-(a) or the noncrystalline resin (b), and it is
particularly preferred to add water during the repeated melting-kneading
process carried out one or more times after 27 the first melting-kneading
process. There are no specific limitations on the way of adding water, but

stegaterdRthg WSS AR th B RIS SR S EstF S LTS dRIE daBdRsgteanc
aciétmlpmeat@o&nésrge&n&rpmﬁmmﬂmiun@e@@mpmirsﬂﬁmfenbayebe;@dﬁ@dlds;
colt ﬁgﬁtfﬁ&ﬂ%é@&@é@@iﬁa%f15%9%‘&5%&9%ﬁgo%%rr_%%%%ﬂ additives such as

meﬂ g-kneading p'r(gcegs carried out one or more times following the first
Vaffiel -%l&ﬁ%aa%& HUERES. PREBB bR Te e SHfEFeh BBMIIGEHRh et
Fothaninvéntiormis eeresinpsompositionomith almghitpugfhresy, teut Gsxa’tougess,
mcHapaacchit,shquid, prefecably-have, a tensile,£longatian of A% Anmotey the
more Elrefgg%tl)llywllﬁq%‘]graryoérﬁ, \r/vhenjlq easured with a AW ﬁ#\lo. 4 . . ¢
“HnaBt é’ﬁ)specimen using TERSISN' E?gf?e%lgofggf)e it A TS ©
thedidtanesof4 min and a tension speed of 10 mm/min). The PPS resin
composition of the invention has a very high toughness and has a high
K&%%ci%es%%%& because of smaller gas emission during thermal melting,

erefore, it is particularly useful for extrusion molding to produce
film, sheets, and fiber as well as for injection molding. Moreover, the PPS
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elted i .S [, It ] g thr iter i
e A ey inine
SO Omdhh BB wRtRa ROSRY B PRoF B RGBTk St tiarees for the
reprovide astictimlyaroincoriented, S@Mrefcihedxfﬂtmtiﬂlhmtﬁnshtatﬂmdtfﬂmuiﬁplymg
ththeaRiaxial.qrientatad Dy hiaxiah stretabingy fhe SEEIEhiNGeading in 2 biaxial
extruder. As a matter of course, major components may be first kneaded as described

above and then pelletized, followed by addition of other minor additives immediately
before molding.

For the production of the PPS resin composition of the invention, it is preferred, as
described previously, to carry out the melting-kneading process followed by carrving
out the same melting-kneading process subsequently one or more times in order not
only to decrease the alcohol generation from the melting of the resulting resin
composition but also to achieve finer dispersion of the polvetherimide resin and/or
polyether sulfone resin (b). There are no specific limitations on the maximum number

of repetition of the kneading process, but it is preferred for the kneading to be carried
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may be carried out by sequential biaxial stretching, simultaneous biaxial
stretching, or their combination. 28 The biaxially stretched film is then
heat-fixed while being kept under tension or relaxed in the width direction,
and cooled down to room temperature while being relaxed if required,
followed by winding up to provide biaxially orientated film with a thickness
VD 8 155 SREGA RS SEToH 5 IERRISTRGHIE PPY (giqnelting-kneading
presrybsitiaheofithepinventiondbrpreduceoe:meitilaye e¢ubeniscdgScrined.
below, though as a matter of course, the invention is not limited to this

process Specifi aIIy one of the useful me a co-extrusion proc
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qumeé%ﬁﬁqﬁy%lba@@d%&yorm@@ép@dr@@fs@ml&%ngmlm@%@&s carzzed out one

C arac'%erlstlcsﬁuse% ft e a1 t iven below Were det%rmln b?{ytg
Orf6ﬂ8%|n§1r%qet% ds Fnje% ioh fnold faLs]f mpe)(]cﬁséuml omo-Ne s% resin
cog BT iAfstiohehaiding mBkAe trgimé d igrsiBREHd c BRdRIBAECEfETiERinIn this
.cab%n‘ﬂ&@tﬂ%ﬂEﬁcﬁfa@ﬂﬂ@rﬂﬂ@r@dﬂlﬁﬂemQﬁﬁﬁ&[ﬁﬂd@&l@cﬂl’ﬁwﬂ@ BNASIMad of
the 8114t éjlum ” S #ect 8&&‘8 91&%% %,nQCB jc-gﬁ “Qégewey%e(?ause

ecim no tal rom the first CtIOn mo Ing S crushe

thip ae@%@ﬁelgrmbne&%zﬁgar&r%r%ee&%? 4 t8idnihs stsselsecashisrassin
coprpoeissedveitaaSumittmaxNat stakdScadSlinje altonpueitinglmachiigphenylens

«HREET Ih§ncoRAitions of a fesindampgiaiure of 310G andidHe e additional

temperature of 150C to provide an ASTM No. 4 dumbbell spécimen,

TR I AL S e M AHE \iith B YEndIBRUTAS S Fielsigomrol
atesterswtie thth 6 ccondiiong the dichiudkdistan cenddrritoartd beterisiored.
speed of 10 mm/min. The specimen obtained from the first injection

Itmoldln was §%for th ?t%%o oIo I observatlo(in] A ceng ing the
plgrtfgﬁ of e A I\/f(N(‘ril baff %%eClm fiis cut' i the |rec fign “

mplipetidiadiagtonteesiowrethe rdsinthendianhinispbeinkély of in rr{?ér gy the
pdSyel@Bh e resin and/or polyether sulfone resin (b) that accounts for 100 parts by
weight. If 0.02 part by weight or more of water is added, not only the alcohol
generation from the melting of the resulting resin composition is decreased as described
previously, but also the impurities originating from the oligomers and by-products in
the PPS resin composition of the invention will be removed easily, leading to improved

moldability of the melt that is processed into film, sheets, tubes, or other various
moldings.

The volume of water to be added should preferably be 0.02 part by weight or more,
more preferably 0.5 part by weight or more, and still more preferably 1.0 part by
weight or more. There are no specific limitations on the maximum volume of water to
be added, but it should preferably be less than 5 parts by weight from the viewpoint of

the kneadability and the pressure increase in the extruder due caused by water vapor.

There are no specific limitations on the timing of water addition, but it is preferred to
add water after the compound containing at least one group selected from the epoxy
group, amino group and isocyanate group {¢) has reacted with the polyphenylene
suifide resin (a) or the noncrystalline resin (b), and it is particularly preferred to add

water during the repeated melting-kneading process carried out one or more times after
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-20C from the central region of its cross section, followed by measurement
of the diameter of the dispersed particles at a magnification of 10,000 to
20,000 under a Hitachi, Ltd., H-7100 transmission electron microscope
(resolution (particle image) 0.38nm, magnifying power 500,000 to
600,000). [Alcohol generation] A 3 g amount of PPS resin composition
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uction, an esu |ng rea age was observe eva uatlon
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liquefaction is hardly seen near the orifice after 24 hours of film

TR 9gCHOR, é&ﬂﬁﬂ@%ﬂ?@i‘% 15004 fund. a5v§9fﬂfgﬁ‘%&£2§ﬁn@£§§§d has & high

generg ilbtﬁ ffact?;ﬂln is seen near the orifi E%gj hours of né ,
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is @h@m@dﬂmﬁfohfandxluqu&famo}ﬁlsgeem@@mtﬁé\mrsﬂucetsafteai ﬁé’ae ral well as
fo'f‘%j'é%@zgﬁ' IRoRIREUGlieRRed il Preakage sl ﬂf%ﬁhecif %Hé’%‘xt%tmn also has

uiring cleaning.of the orifice tlnue erence,
b P bl RLS AT ST B et s o e O UETORTEey ACert i
usead@@é@qdﬁm dBtiker 8RG8 7 (HEs. rﬁdl%@)’fﬁm?%%eﬁf@%@diﬂ material to
prbmdé@swﬂ@tem? 19517912(9@ (RS0 PRIk 96% SEsivrmbydoXidgerably used to

p1 éfﬁ t?(la el ugg R ﬁ%g outer g\ﬁh?,i%e g%%l?hld %Q%%M Fppg % e?g with a

SO |um acetate, an ion- EXC ange

@W@feaoaﬁ&@i%uéﬁ i hedy fopandie @1%%}F§Suﬁtt632&‘5‘@?}ﬁd3?r pmducm“
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miRieL 2k 280a-Rf MM R;dqllowed by coeling. IR RACHOMEPALRIARNLS, speaker

diaphragms, and vapor-deposited film for fiim capacitors.

A typical process to produce film through melt-processing of the PPS resin
composition of the invention is described below, but as a matter of course, the
invention is not limited to this process. Specifically, peliets of the PPS resin
composition are vacuum-dried at 180°C for 3 hours or more, and then melted in an
extruder. Subsequently, it is passed through a filter and discharged from the orifice of a
T-die into a sheet. This sheet is allowed to come in contact with a cooling drum for
cooling and solidification to provide a virtually non-oriented, unstretched film.

The unstretched film 1s then biaxially orientated by biaxial siretching., The stretching

may be carried out by sequential biaxial stretching, simultaneous biaxial stretching, or

their combination.



160C. 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, 10,235.469g (69.63 moles) of p-dichlorobenzene
and 9,0009. 009%5&; 00 moles) of NMP were added, and. the reaction
Theohigaiienviksi sl dinnia thardiet iardoshhe heinad trtatedeateaviate afrelaxed
in dlﬁacwmmLdjrmtaﬁﬁca‘mmt@wrmatt%&é@ﬂmtmﬁﬁ@mﬂevwﬂgé%ﬁ@%med if
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rate of 0.8C/m;nup to 2 owing t he-reaction to procee
ot 0 5P(Hé“mlnutes the reaction container was cooled at a rate of
1.3C/min down to 250C while injecting 1,2608 (70 moles) of water, this
ARY R?a?%ﬁ)%@g f&@ﬂ!@é@gﬂg tﬂéf‘?'@%@ﬁl J&ﬁﬁoé‘it%ﬂso??ﬁeﬁg\%ﬁ?&? Rl produce

1. m|n wn tg 200C, g yrapl cooling down to near room
2 ‘?’e

SRS AR Gt HRRLRE AW 26 300G RSton 15 not
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in(RRiBrESR)LS pRRIRspARInles MRIChwWas-washrd indhR00e of MR- B8 into
a 1%a0£ ?Ies we)re washed several times in 56,0009 of ion-exchanged water
tere they were washed again in 70,000g of 0.05 wt% acetic acid

agueous solutlon and filtered. They were washed in 70,000g of

ion-exchanged water and filtered, and the resulting water-containing PPS
Eﬁ%fﬁ' les were dried in hot air at 80C and further dried under reduced

pressure at 120C. The resulting PPS had a melt viscosity of 200Pa- s (at

310C, shear velocity 1000/s). [Reference example 2] Polymerization of
TIRABeasion(a)dRBSA) inose £Pditeicaliiosthyve Bouippes wMtheaastifles,

8,267.37g (70.00 moles) of 47.5% sodium hydrosulfide, 2,95721g (70.97
Tlmoles of 96% sodjum hydroxide, 11,434,508 (115.50 moles) of

K- Mt %%ﬁ%}b%{&s(mév}n 861 @@@@ese%@e%%leﬁs}samrﬁﬂéeetaﬁé by the
folpe1a, 5@@836$ ion-exchanged water were fed and gradually heated for

about 3 hours up to 245C under atmospheric pressure while supplying

nitrogen to evaporate 14,780.1 g of water and 280g of NMP, followed by

cooling the reaction container to 1.60C. The residual water content per
[Ipirestecor mddaneali sk Sulfide fed was 1.06 moles including the water

Acnsumes iekydrolyze It{j@c%l&ﬂl?ndilhﬁqﬂ)fd?&@ix@é ibﬁqéﬂé@%@f%@@&}éﬂfﬂ%s ofa
t all metal su ubsequent
mwgsteqn%%é%%%gg]mo é glglc%%% eiﬁ%é)r%teg%%gé gM No. 4

&) BPARIewere added and the reaction container was sealed ina
nltrogen atmosphere and heated at a rate of 0.6C/min up to 238C while

(SRR AAGRLERBNA time)]

The ASTM No. 4 dumbbell specimen obtained from the first injection molding was
crushed in & crusher into rectangular pieces of about 1 to Smm. These pieces were
processed with a Sumitomo-Netstal SG75 injection molding machine under the
conditions of & resin temperature of 310°C and a die temperature of 150°C 4o provide
an ASTM No. 4 dumbbeil specimen.

[Tensile test]

Measurements were made with a Tensilon UTA2.5T tensile tester under the conditions
of a chuck distance 64mm and a tension speed of 10 mm/min. The specimen obtained
from the first injection molding was used for the test.
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After allowing the reaction to proceed at 238C for 95 minutes, the reaction

container was heated at a rate of 0.8C/min up to 270C. After allowing the

reaction to proceed at 270C for 100 minutes, the reaction container was

cooled at a rate of 1.3C/min down to 250C while injecting 1.260g (70

moles) of water, this process being completed in 15 minutes. Then, it was

cooled at rate of 1.0C/min down to 200C, followed by rapid cooling down
[ Morpizdp gomirotempetatyre. The contents were taken out and diluted with
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melt viscosity of 60Pa s (at 310C, shear velocity 1000/s). [Reference

A?mé%i%]rgt%m’nenzatlon of PPS resin (a) (PPS-3) In a 70-liter autoclave
equipped with astirrer, 8,267.37g (70.00 moles) of 47.5% sodium
hydrosulfide, 2,957.21g (70.97 moles) of 96% sodium hydroxide,

A Blgd8abig oflABSEmotes)misMimmeathiib2-dyialidonmi@ihiR)hd, 68999G 0°C is
wiZBimales) @E%OQ I?&l@@@ﬁ%i@m@ngle BORY REiensexehanged Watehm and a
re fed and heated f ut 3. hours pp to 245C. under
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mﬂ@l@@61'56@1ee%@@e\l/v%@rugtﬁﬁtefﬂ%mm@l@dotamgﬁkgmgtﬁg?mgﬁgﬁg) and
s including the, water.consumed to e
heﬁteﬁoss o?qrﬁgleﬁ (fr@ enugu?fld(;ﬁ Wa%s IDHE% mol%efi &rmole o etﬁléagﬁlpéﬁqtﬁﬁreltg the
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m|n up to 23 ile stirring at 240 rpm. After aflowing t e react
%‘t@?ﬁ?@gf&?@S minutes, the reaction container was heated at a

rate of 0. 8C/m|n up to 270C. After allowing the reaction to proceed at 32
[ ARGHoR %@%ml?%gﬁcﬁlagﬁ ionRfQtainer was cooled at a rate of

.3C/min d 250C w 01,2608 (7 les) of W r, this
T GEARL SIS BB TS HERSEEte B, e EBUIE S e ip ucton.
artt] 0/ meivv diowritton meagglr@we@abﬁﬁa@;@ndmmgadowww sreshureghmccording
ol P PSNBIIRS criteria.

A: Gas generation and liguefaction is hardly seen near the orifice after 24 hours of film
production, and film breakage is not found.

B: Some degree of gas generation and lhiquefaction is seen near the orifice after 24
hours of film production, and but {ilm breakage is not found.

C: A considerabie degree of gas generation and liquefaction is seen near the orifice

after several hours of film production, and film breakage takes place frequently,
requiring cleaning of the orifice to continue the film production.
[Reference example 1] Polymerization of PPS resin (a) {PPS-1)

In a 70-liter autociave equipped with a stirrer, 8,267.37g (70.00 moles) of 47.5%
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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 patrticles
were washed several times in 56,0009 of ion-exchanged water and

ilitered, they were washed inJn 7Q,000g of 0.05 wt%  acetic aci
oS A0 LB Sy QIR Beohah M HOTDBeg g 11.434.50g
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hvﬁf‘i@ﬁ@ﬁn@é@‘é‘a‘fﬁ%oﬁ%ﬁw lsreamppdried fexisel %ﬁlfaﬂul&@ﬁéﬁér (L/D =
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sin of a temperature of 330C at the orifice of the die. ;g e resin
t
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L AR S SR R IR I SR i
Oé’élﬁtﬁﬁl@d"woél%fé\ﬁlﬁ@q%%%ﬁ%@ﬁ close contact with a metal drum Wlth its

surface maintained at 25C by applying positive electricity to produce a

Tl-?%': eskeha Q%?e%'leéﬂ%% M%@r&&wﬁm&yéf& ﬁ%i{?{}goe{ﬂ&’?f?é“&ﬂvéﬁﬁ%ﬂd the

s unstretched sheet was subjected to a longitudinal rawm% machine
e

sl HEIFTE OPY BF TGS IR DI N Hhed AMGHENEETIA feoich wes
weiteuimfe Andol speeddervektpstieteh thesesh&i5stineed inthe in 56,000g of
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ac%‘;x% eaélw aqueous solution and filtered. They were washed in 70,000g of
Jon-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, 2,957.21¢g (70.97 moles) of 96% sodium hydroxide, 11,434.50g
(115.50 moles) of Nemethyl-2Z-pyrolidone (NMP), 861.00¢ (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
14,780.1¢ 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 hvdrolyze the NMP. The fly loss of the
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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 105C,
followed by heat treatment at a temperature of 260C for 2 seconds to
produce biaxially orientated polyphenylene sulfide resin composition film
with a thickness of 25m. Results are shown Tables | and 2. [Example 13]
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acetate, and 10,500g of 1on-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 io
160°C. The residual water content per moie of the alkali metal suifide 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 fo 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



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
21045 By 8 asiny et 3hsosiging itk aevaretinoBentanderctbé CoRditionsiown
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resin was pellétize with a strand cu en, water

RS OLH IRt LR aMHRSWven in Column "example 16" in Table 2
account for the same proportions as in Column "example 16" in Table 2,
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QUGS ‘give resin of a temperature of 330C at the orifice of the die. The

resin was pelletized with a strand cutter. Then, PPS-1 and water were

{R%@Q%Eoeylgﬁzﬁgwﬁts so that the components given in Column "l(laxample
Péz th%Taae ]giqognt for the same proportions as in Column "example
FURTabte © Ldid tHepéfiets waralasiarkeiuadEd under the same
Padgeititions fascd€3cHibetuatibres@hd qiEletizethuitbaeatiand Guiter BY tR&ical
c&ame procedure as in example 2 except for this, the tensile breaking
elongation, the diameter of the dispersed patrticles in the island phase,
and the alcohol generation were measured, and the film production
[Eﬁié%}ﬁﬁdri@el@\ﬂas evaluated. Results are shown in Table 2. [Comparative

Tiexamplenthd:Melt kneading w&y%@%@g%@@&ﬁé&&&&%&% WOlSrtions
shb&A ROR RIaxial @fruder, (/D = 452, kneading atd POSIIoNSININ & biaxi
Vacuum %ent unfiner fid pond? oM 31 in a Japan Steel Works TEX 30a 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 peliets 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 | mmkHg
were supplied to an extruder, melted at 310°C, passed through a metal-fiber filter with
a 95% cut diameter of 10pm, 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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screw rotation rate of 300rpm and a cylinder temperature adjusted so as
to give resin of a temperature of 330C at the orifice of the die as shown in
Table 1 by the same procedure as in example 1 except that the PEI
and/or PES (b) and the compound comprising isocyanate group, epoxy
oup and/o no group (c) were not used. The resin was pelletized
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argXample 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 130C, the pellets were
[Hxfedi6r-tholded, and the tensile breaking elongation of the molded
Tlspewimensnang the didinieten Ok thedispErsed paliclesia dne istadedplasaiing
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xaaﬁ)%rl%"ﬁ rl%% g Jatg.o % bIﬁg}z’sults are shown in Table 1. The tensile
d

gation |s wer an persed particle diameter in the island phase
is larger than in example 2. Furthermore, the alcohol generation is larger
[EhampicdX¥ample 2, and frequent film breakage is seen during film

WIQ%EQ&%U[%Q‘Q%%W%%% mk%ss&a@%ﬁwlﬁi}é%@qﬂ'r&ae{aﬁec@r%ﬁgem that
out a Japan ﬁa’hel W ks TE)&L‘? Oa biaxial extruder 3 f e 147
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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 157 in Table 2 were dry-blended according
to the proportions shown in Column “example 157 in Table 2, and melt-kneaded in a
Japan Steel Works TEX 30w biaxial extruder (I/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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screw rotation rate of 300rpm and a cylinder temperature adjusted so as

to give resin of a temperature of 330C at the orifice of the die as shown in

Table 1 by the same procedure as in examples 10 and 11 except that the

compatibilizer (c) was not used. The resin was pelletized with a strand

cutter. After being dried overnight at 130C, the pellets were , ,
R T A e B RE PSRN BT AR BT Y RioRgEgized with 2
strgpécimtems Bpdthkesdiaen pterafitite dispersadpartitlesdepthoisitng phasensile
brid&tfg %16@5%8&{- Relelsdried ougr Hi@ﬁé@écﬂ- QGMere aloiysed Hhse, and the

measuring the alcohol generatio an%jllz'g]e film productijon performance
oGRS SARTANSH LSRR FRRILS. RGIRS A IR R ¢ aluated
ResidirgagohdsexaréatédZower than in examples 10 and 11. It is also seen

that the diameter of the dispersed particles in the island phase for the first
{Emolld fnj{a&tion is large, and that for the second mold injection is still larger.

§”}n88maorta~m'll~~,golom XaawOMmMNK~JOOOnN
Thecompeows @Ie 4 OF WM #RER'S I WolRbied ovsidday=hlsadmecauing
to~th préPowldfs Shcavt) B Tl Xeax e M3 WirMadlx 01 QN emblEkadadddin a
JafhY &M DAY RB N 1 R o LY (E/g OMm kgeﬁcﬁn% M %sﬁ’tions) with
a vacuum bent under the conditions of a screw rotation rate of 300rpm and a cylinder
temperature adiusted 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 peliets
so that the components given in Column “example 16™ in Table 2 account for the same
proportions as in Column “example 167 in Table 2, and the pellets were melt-kneaded
under the same conditions as described above, and pelietized 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 fiim production performance was evaluated. Results are shown in
Table 2.

[Example 17]

The components given in Column “example 97 in Table 1 were dry-blended according
to the proportions shown in Column “example 9” in Table 1, and melt-kneaded in a
Japan Steel Works TEX 30 biaxial extruder (L/ID = 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 1in Column “example 177 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 exampie 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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(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 as shown in Table 1 by the same
procedure as in example 1 except that the PEI and/or PES (b) and the compound
comprising isocyanate group, epoxy group and/or amino group (¢) were not used. The
resin was pelletized with a strand cutter. After being dried overnight at 130°C, the
pellets were mjection-moided, the tensile breaking elongation of the molded specimens
was measured, and the film production performance was evaluated. As seen from Table

[, 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
(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 as shown in Table ! 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 pelietized with a
strand cutter. After being dried overnight at 130°C, the peliets 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 !, resuits 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 3]

Melt kneading was carried out using a Japan Steel Works TEX 300 biaxial extruder
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generation, and the film production performance was evaluated. As seen from Tabie Z,
results show that the tensile elongation is extremely lower than in examples 10 and 11
1t 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 is still larger.
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for injection molding. 40 [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 noncrystalline resin selected from polyetherimide resin and
{EES%%&Wsulfone resin, which is referred to as resin (b), accounting for |
Tho cb@ywidt; thersiunino the pesli (edsangihedesindfhacaoiniiigftondtdind the
di Aol IRt LA PR RYVEIgL A2 SomReURd LAVIBINAY Bt 168Skce »
~ one_group selected from epoxy group, amino group and isocyanate _
o RIS QYT S AS L BATHO LIRS SEe enfaD g es for size
comorphivldeyds tiyatakiegizad inctivastsaid froncrystatineresipatiifoams ante of
sosaRdPhaseo e RUMbeRAEIRAE HiISPRrsEhPUICIR SESASAT 8mm and an
ing}gn%%sggtlelrngf%ensllrg (bf being 1,000nm or less. [Claim 2] A polyphenylene

Saffide resth composition as claimed in Claim 1 wherein said compound

containing at least one group selected from epoxy group, amino group
[Lahgtrisbeypinalel grgup, or compound (c), is either a compound that
TRPPRITR DL Oh (BOIF.(SRHANRIR HHURS, 01,8 COMPOU AL INALEORIANS M G ign

or more epoxy groups. [ almlig] A poﬁyp?ienyYerVe stitide resh =
PrEETHOER XS BRI S el8ihemyshsreivsar Tsmpoustiasrashihe efore, it
is lpastohe groufusélectad:biom:apidkyegrop dud ilgreHeandnisobyanatee! as
foDPIRHOF ﬁmfy_nd (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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41 A polyphenylene sulfide resin composition as claimed in any of Claims
| to 5 wherein said polyphenylene sulfide resin (a) has a melt viscosity
that is higher than 80 Pas (under the conditions of a temperature of 310C
and a shear velocity of 1000/s). [Claim 7] A polyphenylene sulfide resin

T tcfn as cl @ed in Claim 6 wherein said polyphenylene sulfide
[ IF sh %\ SR HEIt Vi Esity that is higher than 150 Pa- s (under the
[

Cleonditions of a temperature of 310C and a shear velocity of 1000/s).
A {;%} %ﬁlﬁm@@ﬂﬁﬁ&%@@ﬂ%ﬁﬁiﬂéﬁﬁ@ﬁlﬂ&ﬁmmlmq&@ﬁmaﬁaﬁm&mﬁ@f;csm

7 wherein said ast onet of noncry talline resin
Be dt
oGl e B e e el TS o o

(2)(tsycerpolyetveihitd & Pesi Forith 974 @éﬂybﬁérﬂﬁ@ﬁa%mé%éﬁﬁm selected
froR@mpPsitiemasclaimehinanyeofClaimes tess whiskeins toamiountsabsin (b),

acé%%f a'ﬁohe'% ‘f’l, &-&%4; 21hon atams that @eaga%aa%sgnvv@%&%u%g For

po y hen@i1 ne su de resin composition are theymally melted

iﬁoammw o Kt Y GETOPROHAIGE R 0B FAVTBIORBHABNEE dlalfit o7
grdapthel sveid itof spick petyphenylenesulfide dasin conpasition. JCidins 18ferred

to APLOYRNRIY ettg %ylﬁg&ae%&%mp@@qﬁ&ﬁﬁcﬁ@mddﬁaéme%@aaim% said

to 9Where|n |Ie elongatio eé easyred b Tensilon UTA2.5
ORGREB IR F U SO B e G ot VSR S haPBr ) Partice
sizmni/sain pohar ASTIAdNes GurhbivellHtPpenmoldessspecimen is 80% or
more. [Claim 11] A polyphenylene sulfide resin composition as claimed in

Cznéﬁédaims 1 to 10 wherein the number-average dispersed patrticle size
[ it noncrystalline resin (b) in a molded specimen that is prepared by

A injelonbanionding tide cempasitinstiashisg damedinjectibiitindidiegiein said
coRGRIANS doBRRMILOft RSS! @@%iﬁ]ﬂw@dﬁﬁﬁﬂdﬁ@h@d‘@é amino group and

is oo%’herrg'e”e splfide rﬁ&z{& Rl iﬁé} LN EAG%dI%O %%gén‘i’ﬁé WEIGHY 1ore

a'Tesifr comiposition t nsists o ene sulfide resin,
15Wﬁ?é’ﬁt%%¥é??éﬁ ?ocaglf@éﬂad(%afé@@éﬂﬁﬁﬁ‘gwf%ﬂﬁé B MR aMeF at least
one type of 42 noncrystalline resin selected from polyetherimide resin and

[C@&%ejtﬁﬁer sulfone resin,
A polyphenviene sulfide tesin 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 suifone resin, or resin (b}, has a number-average dispersed particle size of
500nm or less.

{Claim 3]

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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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 com ound |s added, wherein a melt-kneading process is carried
A Ba VP(B‘HE A5y WEIAGINN eaalATSFbERasY ehEimforeaimadierein

qa{&:l;a:bmplﬁhﬂ@r@@um&mmmr@gi f@s@n@éwlamm@etﬁydf@qlraw than 80 Pa-s
(uﬁ&’é?ﬁ%&%%&%ﬂé%ﬁ %9&@3 a&% %ngé gfsﬁ‘ea% B SQI0Rgsifigy dhat
Yy eresin, w

consists of a polyphenylene su ichiisre erre ’t6 as resi (),
accounting for 99 to 60 wt% and at least one type of noncrystalline resin
[C4alected from polyetherimide resin and polyether sulfone resin, which is

A rﬁfﬁ@ﬁ%%f%ﬁm@) 1ré§iﬁ0!:! Jﬁfolntoasdfocﬂ%‘?e&hﬁls %19{ tlae\%%l%zga)smd
re&%ﬂﬁi ccount 00 wt%, to which 0.1 to 10 parts

AR e el e s A
thgrongitaming groupaandrésgcyHitdlenioupewhichistredéiretlte) as
compound (c), is added, wherein 0.02 parts or more of water is added to
a|d lyphenylene sulfide resin (a) and said noncrystalline resin (b),
' W‘Ehlchj) total account for 100 parts by weight, during the melting-kneading
A prorabenyenmiialen st dustprriethisaciaimaep oty phienyieenss fide Tesherein

gaﬁbmﬂ%ﬁ'Qﬂlmﬁ@'ﬂm@bﬁhféltalmmé%@ghegele&eaawtwwmgmlgg MQEE and
p® é’%@eﬁ%d?f&%@%‘é‘;ﬁo aléis%o@ﬂo eny get%e%%'?e resin (a) and said

noncrysta ine resin al account for 100 parts by weight,
during the melt- kneadlng process repeated one or more times after the
[(Tiasth plementation of the melt-kneading process. [Claim 15] A molded

AW&?B&&N&HH%‘SH‘H@%&M Q{b%ﬂyéﬁrh% Sulf Jﬂgdfﬁﬁ%g% J)eﬁ Won 35 ¢ wherein
(0]

claimed ams1t Claim 16] A mold ct as claime
O 05 f%%?ém%ﬂﬁ O aé&op?o%mé%%wa%ﬁm I SERSF IO i pellets
ofshedtpahdhbabeled sulfide resin composition are thermally melted in a vacuum by

heating at 350°C for 30 minutes is 0.6 mmol% or less relative 1o 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 particie size of said noncrystalline resin (b} in 2 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



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%, 1o 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 a

melt-kneading process is 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 wit% 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 (2)
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, amine group and
isocyanate group, which is referred to as compound (¢), is added, wherein 0.02 parts or
more of water 1s 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 (a) and said nonerystalline 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 poiyphenylene sulfide resin composition as claimed
in any of Claims 1 to 11.

[Claim 16}

A molded product as claimed in Claim 15 wherein said moided product is in a form
selected from film. sheet and tube.
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