POLYARYLENE SULFI DE RESI N COWVPCSI TI ON, PRODUCTI ON METHOD THERECF AND
SURFACE MOUNT ELECTRONI C COVPONENT TECHNI CAL FI ELD The present
invention relates to a pol yaryl ene sul fide resin conposition, which

i ncl udes pol yaryl ene sul fide and aromati ¢ pol yam de, a production

thod th i ; D
T D RN A o RN e
has a hi gh nel tmmpmw§mhemmwaLEC¥RMGmMm¢mcal

resi stance, and shows good flow properties at the tinme of nolding.
Accordi ngly, polyarylene sulfide is widely used in various electronic
conponent s, nmachi ne conponents and autonobile parts as an engi neering
plastic for injection nolding. TECHNIGALEIEID years, in the fields
of electronic and electrical industries, nounting nmethod of, a resin
based el ect r oni Ehepraseahinvention ralajss ime pelyayleng splfids rasincompositign, which

so-cal | ed, surface nounti met hod (hereinafter, abbreviated to " SMI
ot hod")  Hgldenpelyaryieas siidee Bad %P@éWﬁW@eMO&WPaM o thirep 296 &
products. |ln a tecg%(ﬁ)éc wherein an el ectroni c conponent is nounted
on a boar atug%;ep}?ém tﬁ?@%%o&}p‘)?? ] ead eutectic solder (nelting
point: 184C) had generally been used. However, in recent years,
so-called | ead-free soldet, wherein a few kinds of netals are added
to tin as a base material, has PAOKGSOUNISART alternative materi al
froma view point of environmental contam nation. The | ead free
sol der has a nePslyaglenosvifideapedsentsd by polgphenilene sulfide hds aHigh mehinkead
eutectic solder. For exanple, a nelting point of the fin-silver

eut ecti c pointjexcallenObam: rererdancel anthehpmicah sasistanse, angd slubveegnodflow it i s

necessary to further .increage the tenperature of a hegat,ing,furngge
(refl ow T DORERES & & HIG ORI E B A58 lp&lmma&dﬁ%ﬁulﬁ%ds delenesddn an

ot or moa. VP ERERe R PO BRPRGS FanPreR AR r Komehid HEE A3 n- based
el ectroni %’éﬁﬁﬁ’@gﬁ‘%ilb %rqﬂgﬁgﬁg&ﬁ@gpor dingly, a resin materi al

havi ng exc eat resistance been highly required for a

surface nounti Nt RE&E yEAE iR tRAMDATRIectromc and electfBal iffishics aholiting, a
resin conposition which is obtained by nelt-kneading of pol yaryl éne

sul fi de ambthpd ofaresie bised elreonik namponeat ta ahiriptediward is ekifted tongso-called
material. (For exanple, refer to Patent docunents 1 and 2.) However,

in such aswfasemantingmicthodhepiaaerrabpervaied foa SMTinmethod dg tpanyani de
e e
ppear anc SlegPotif SGRERER B mdnfed!on ool et SILFREDH ke Skl Blog
br opert 1 Rl pbiENBAT) HaldRernty {1RM Sudk O HoSlein nRCad 5608 o0 Rled

bendi ng stg@mpdehsolder) Sehetein 6 €87 RS0 metals ardaided to GiOgBARE mikteridBManese
Unexam ned Patent Application, First Publication No. H2-123159

Pat ent dodeermed 3s avalpanaie oidteriah fromerviBatpeint oAaplijonmenthconkimisstion,
Publication No. H5-5060 DI SCLOSURE OF | NVENTI ON Probl ens to be sol ved
by the Inventi oihe lead frepgelderdian gmeltingpoinghyhieh isthighsethen thae af e tindead
present invention,is Lo provide a i00| yarylene, syl fi de resi

conposi t | GAeCHHIRldeT sFenesamplent melingpaimt pEtedinver eWirsts 5&3@’: 882 Case
s pert or RSSO e ABAREP P Bomerery Brovby ese A ErPoaDre of
ot hod ¢ Eaee il ace BEAGHERmAN bibh Afeck SRR o Y. S et e
have ar nactT o saaaic.sqmpod kN R eckys 1 PReEHAR e 8RRy
a result, fhiede @eRAPREHRE) WG the tesirSbared slebiréhié Sorhuhicln ik sglggred,at i on

Accordingly, 2 resin material having excellent heat resistance has been highly required

-

for a surface mounting electronic component.



aromati c pol yam de are bl ended. That is, the present invention
relates to a polyarylene sulfide resin conposition, which includes,
as essential conponents, polyarylene sulfide (A), polyamde (B),
aromati ¢ phosphite conpound or aromati c2 phosphonate conpound (C) and
a nmetal salt of phosphorous acid or a netal salt of hypophosphoric
acid (D). Ohlthié BBENRnG, a fifh @hgReioniwhENisiobthied tiraelt-keading of
production nethod of a pol yaryl ene sul fide resin conposition, wherein
t he af or epelyaiybamedulivleyad pblrmidaaibden kasimascomgh deatirensting rpatovdl dgior
to a doubl e-screw_kneadi ng. extruder, and nelt-kneading of the resin
conposi t | sxemElegefer i haant doguments A #nd 2onsHewayerdn rsa%h *breé]dh OFPQsigien

cr ew r ot SEPGH PRSURETIER A PR 4o R T AURHPR R wickein”
Fur t her m@@lga&% iR UES %cf' Q%lg%@lern@ ls@fes, eoﬁseﬁﬁ'%rfct)% A%é'ﬂt‘:rated by the

el ectroni onponent as essenti al

nol ded pr aadwﬁpr@sfmdnhﬁcreiseg 8NBe tinRNFin APkl EEMe estetibt SifehRsitdlof an
conposition and a nmetal termnal. Effects of the present invention
Accor di ngelectriclremposeerftei paseing itlonyghi 4 hessingdemiatt @cflov furoade éends to have
polyarylene sul fide resin conposition, which is excellent in_heat

resi st anca) 1&6@@%@@@&3&9@@%@@9%?@&@%aﬁémgut'ér@ugla refloyv Bupasesgch

strength even if eat reatnent is performed at a high tenperature
condi ti on %@ g@ﬁ%dﬂ%gcr%spl ow furnace, and has excel | ent

flane ret ardanCﬁateﬁt RcRstes 1 O dgf@ﬁ?éa&%e%qf erﬁ‘@;?) fetth! A PEBHGion
el ectroni ¢ conponent cor a po yar Pehe sul fide resin
conposi ti s, gh- 1t2|3¢59)resent i nventl on has characteristics that the
conposition shows excel |l ent heat resistance at a high tenperature
range, and whenPathet dogsinantch dpmsiesd Unexiasinsidthtént Appliedimot FiostiPublication
conponent _for_ surface nounting, variations of mechanical strength and
appear anc®o H5t3080¢| ect roni ¢ conponent are extrenely snmall even if
the conposition is exposed to such a high tenperature at the tine of
sol dering. Accordingly, a polyarylensulfide resin conposition of the
present invention is particu ector, a switch, a
relay, a coil bobbin, a condiejzgs(ggogﬁght anﬁvl?ﬁﬁ%ﬁqch can be sol der ed
to a printed bOde&]éﬁys toME soRkh B the BivBith MODE FOR CARRYI NG OUT THE
I NVENTI ON The pol yaryl ene sulfide (hereinafter, abbreviated to
"PAS") (A) usedAieortinglypthesibirct fonivesol vedrbytths pesere shvention isdb pravide a
including a structure, wherein a sulfur atomand an aromatic ring are
bonded wi PAlYaNesEHile resis compesiian, hichis excelleniin hgatapystanggedoes not

Py et g %crﬁa‘%ehe@ﬁ?rﬁ?%gwﬁwrgéﬁé} %ﬁ%ﬁwﬁgn%*%ﬁﬁﬂﬁé Eitnghfts Por
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hydr ogen tom an al ky avi n nitro

group, anhadxeelldit e rétaffagdy la pesdtidhon ﬁleﬂﬁﬁhﬂewoigdhalaﬁmﬂhcmoeﬁth oxy
group.) Here, the structural part represented by the

af or enent bbn@@isbmmp@nmal formula (1) is particularly preferable that
12.6 and R6 in the forml a are a hydrogen fromthe view point of the
mechani cal st r el¥iens ©r selymaike prplemsy “such a case, the fol | owi ng

and the Tol | o A SPlaRIRERe Pt rifepidn TG amstlyripBRd SBRaatode
the meta- RPI%F&? nﬁ{r@bl?@%.edégﬁ r&%ﬁ”ﬂ%ﬁalscoé}é&ﬁ Hfﬁ ogﬁfjfg% thhibit

(2)Structura aromatic ring in peatlng unit is a

st zucture éﬁmmml oF debsinSdsititit ghk ahd {sQpo3biBle(td hi gh\n_zhﬁﬁlﬁbﬁe fheSinidal stAdn@fh

i s bonded to t he pan-position of an aromatic ring, fromthe viewpoint

of heat r esd b¢aanssistame afteryrsflawibynising aofesinlvempAsti¢l)wherein aromatic phosphite
compound or aromatic phosphonate compound (C) and a metal salt of phosphorous acid
or a metal salt of hypophosphoric acid (D) are compounded to a resin composition which

includes a resin composition wherein polyarylene sulfide and aromatic polyamide are



Furthernore, the M5 (A) can include not only the structural part
represented by the general forrmula (1) but also any of the structural
parts represented by general forrmulae (4) to (7), so that the total
anmount of the structural parts of (1) ahd the structural parts of (4)
to (7)18 30 nole%or less. Particularly, in the present invention, it
i s prefer aphestichatyabdide alemletded.of the structural parts represented by
the general fornmulae (4) to (7) is 10 nole%or less fromthe view

poi nt of heat r&hatgs,dhepresand inventiemietaits tgtar;@frﬁgm"ﬁemﬁ sul fade RS compositihmn
the M5 (A) incl udes the structural formulae (4) 7), . the baonding
st ruct ur e MIHSBERdER S precr! a?ia%?ﬁee@pmly%}ensﬁuléds K%b PobBpBS Ry

Furt hernore can | nclude.a trifun tlon ctural

Fepr esent EaPhERE SbpBRlhd ACHERICHMbAIRE lifond It e Bt or
bondi ng. i H#,ﬂ‘b&j t he amount of

chl ori de EHU%H@FousB&QWr?%ﬁtMIsgl‘NB?e e gg%g%{%ﬁgtt%?%% anount of the
structural part is in an anount of nol e% or | ess based on the total
nol e of the structural part and other structural pars, and it is
particul arly prEfdheaios, thegirescheinventeonetates i s peothuctédn yeihndlodided i n
PAS (A). 6 Structural fornmula (8) The af orenenti oned qléfﬁg
can be mﬁ@ﬂ%ﬂ%éﬂlﬁd{edﬁm%R%ﬁﬁ‘?sé“orb)}"’hﬁﬁé“ ¥h§IanTWﬁ@t19?€‘E1ﬁ’Bb@r)(1?E)e ©
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(2) A net n pol ynmerization o orobenzene I's pe or med
in the presencetadbn ﬁ@?ﬁdﬂbyﬁdﬂﬁl@dﬂgﬂ WoRdid@aal Bto scfed) rofutivatigdemygrgh)
pol ymerization is performed in a polar solvent in the presence of
sodi um suisfQ.@xto ®2 (egibii-npm)hydr osul fi de and sodi um hydr oxi de, or

hydr ogen sul fide and sodi um hydr oxi de. ](4) A net hod wherein

sel f - condensat i Bwﬂzﬁmﬁree Hiegretent Byaai relates o p pgifagsdnount electrogigng

them the nethod n_sodi sul fide and nzene are
Feacted | ROBROH! tBRERES et ert il fomionEined moPi pr Rl e ang

di met hyl ageiamfien 4 p %é‘n@suﬁi&@‘?eﬁﬂs ﬁk%sﬂﬁiﬁ%daasmétﬁf tfeﬁﬁﬁlﬁle I's
preferable, fromt e v ew poi nt of ease of reaction control and
ffoctive and inauet i ol haralacturing of PAS (A) vhich is a lines
effective and industrial manufacturing o ich is a linear

c ]9 npou ndt and gaécfﬂr:‘giglgrt? frequesent itmbrgltm, Iités pcmsif’tpmjtogqlmvidcvtﬁ golyarviéne sulfide
af orenmenti oned net ho i,s particularly preferable erein a
reaction @Sﬁquoynp%w\ehwpwbpweé@l &R$ 11 ek risigtancaeoss ngt decregee mechanical

di chl orobenze e, alkal,i neta oS U or gani c. aci al i ne
e ol Csal PRRETEs s R Henk St £ g R PRk ok
perform p&lnyﬂﬂgga[ &M t he
pol ymeri zati"on mﬁéﬁrﬁggﬁogggﬁ)ﬁss%%&%ﬁ\%ﬁ? %r?:l udesdsgolcfirxgé\ln%r?}g(ﬂgﬁgps I
and 2 as asgenideph proddttiacihethbd theséoFPsnd Ssupfacd fioat dedt@biv dogonent.

vi ewpoi nt of productivity. 7 Step 1. a slurry (1) is
manuf act ur ed byAremdinghya polykgidnegutfaiepesne nerapedifidreoftbe tireserit myyention
dehydrati on; drated al kali netal sulfide, or a conbination of a

h
hydr at ed hw&%rac isties thytdhe semposidonshewsrcxagllent heagissistangs af phighe:

temperature range, and when the resin composition is used in an electronic component
for surface mounting, variations of mechanical strength and appearance in the electronic
component are extremely small even if the composition is exposed to such a high
temperature at the time of soldering. Accordingly, a polyarylensulfide resin
composition of the present invention is particularly useful for a connector, a switch, a
relay, a coil bobbin, a condenser and the like, which can be soldered to a printed board by

SMT method.
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N- et hyl pyrrori done; and anon- hydrol yzabl e organi c sol vent.
Step 2: subsequently, pelynerization is performed in the slurry (1)
by reacting foll ow ng conponents: dichlorobenzene; the alkali netal
hydrosul fide; and al kali netal salt of4a hydr ol ysate of the

N- et hyl pyrrori done. Exanpl es of the hydrated al kali netal
sul fide which can be used in the nmethod include a liquid or solid
hydrated material of conmpounds such as |lithiumsulfide, sodium

sul fide, potassi um BEYTMODEEORGARREING Q& 3HE INVENHONII fi de. The
solid concentration thereof |s preferably 1Q t 0% SS,.and nore
preferably 35 tThelyasylenagsiide (hereina rah'zhf%‘é}ats‘? f"t&%éfsmjl@‘lsé‘&m:‘ﬂﬁal i

metal hydrosul fide, include_.a |iquid or..solid rated i
conpoundsPISseR inenlion WS HeHY & PF’?‘%@, ﬂ%%%iﬂ?ﬁff%ﬁ}egﬁé% g?#lgler,a%m fidan
pot assi um hydr.osul fide, .rubjdi r i i

hydr osul f PREERaUGHBE 8 @dﬁ‘g?ﬁ:tgﬁ%&?}aqq?{%h&t%#gééégﬁg ?@gp%:@gm?’)}hio to 80%
by mass. : is fa ot ']&Eﬂﬁé td heieand
sodi um hymgﬁ}eﬁﬂgggﬁg%ﬁiﬁgﬁ gsrug%?lgc,h lgér%?jdeﬁﬁdskrg%tgﬂg mat ergfegi&“of }g%di um
hydr osul f i b {1 ot B £fepeailetinit, Furt hernore, exanples
of the al E(gﬁmﬁ%gg{&%gf/dr oxéi %c)a [ ncePude:g | i thi um hydr oxi de, sodi um
hydr oxi de, potassi um hydroxi de, rubi di um hydroxi de, cesium hydroxi de
and an aqueous mﬁlution t hereof . When the aqueous solution thereof is
used, it is pr ewe that the concentration of the aqueous sol ution
is 20% by mass Br notle ér.omthe view point of ease of dehydration
treatnent of th@p steg 17 Anong the exanples, |ithium hydroxide

sodi um hydr oxi f d potassi um hydroxi de are preferable, and sodi um
hydr oxi de is pgf er abl e. Anmong PAS(A) obtai ned as descri bed
above, such a S(A) is particularly preferable wherein peak

nol ecul ar wei ght thereof is in the range of 25000 to 30000 when S
measurenment is performed by gel geafio®ad femuld(ipmat ography, a ratio
(MV M) of the weight average nol ecul ar wei ght (Mv) to the nunmber
average nol e@flzad Rieagihddpvhdentip espresents s iydrogereatomngeallsyl Sogphaving land
non- Newt oni an i ndex thereof is in the range of 0,9 to 1,3, The reason
is that ito#saghonatonh,a g0 EwUDEs AHA0 EXMBr 3 Pheng B5oHR: 8 MRXY FrOUBE@R)
itself to the range of 1500 to 2000 ppm wi t hout reducing the

nmechani caleh¥EYEFHP of a produced nol d, and such a PAS(A) is easily

lied to th f | ect.r oni - :
S ogen- { pee Heke, 't s bR HprfiRel b e diiBmefiHRA B ft el Blnfitha®" ©

ight di shyi byt 5 6 :
0, K M R s el s i i

ki nds of ﬂ?@f SchaReAlSTENAE BEthE PASYAN binatition caseMha Sollosvimnstructural
conditions o el perneation chromat ography) Device: a

hi gh- t enpepainls €2)pwhereisulindieboridad atwhe ghra-posision and thie delloveing siraatiral
apparatus (manufactured by Senshu scientific,co., ltd, "SSC- 7000")

s

Col unn; UTiostak (3yehereinsuifiuds bondedabtha msssResitionars citsd agsramples.
tenperature: 210C Sol vent: 1-cl oronaptahl aen

O 0

Structural formula (2) Structural formula (3)

Among them, it is particularly preferable that the structure of a sulfur atom 1o an



Measur enent nethod: UV detector (360 ran) It is preferable that
the M5 (A) described above-has the nelt viscosity of 40 to 60 Pa.S,
which is determned by a flow tester, and nore preferably 45 to 55
P8.8 fromthe view point of conpati blﬁlty with a polyam de (B). Here,
the value of the nelt viscosity is a value determ ned by a

Kouka- Sh'a&‘dmédcqmgt;ﬁﬁie%psaﬂﬁgmﬁt 1 swandictshows iwthe 300 mrabfesmeln(2),at e of
100 sec-1, a nozZle aperture size of 0.5 mmand a length of 1.0 aim
It is flwwherdies sylfiefenabl ntétio thémrp@ition) ofrarmdmaticutng fra thescri bed
above is further treated with acid and then washed with water, since
it is posm\&pomtwﬁhmmemcmﬁﬁihmQﬁth?'BéS(ﬂﬁbl nmetal ions, inprove

%I Ztcﬂ[zrrﬁéi oRerhemars, 3@‘1%# h%&}zﬁﬁlﬁéﬁi@ﬁf&' s %ﬁlita}ﬁ%? R m—re
acetl c a&hﬂgenﬁéﬁmﬁﬁ ut I°§,ny (éﬁﬁF 8%1#&%{29%‘8 ‘%S%fgﬁ ?%éc}glm
Chey ef t dornaf @) Plheo Uk iR SR be BE LA B of (BIa ERfchidI e

deconposifops ptd\@ fgﬁ?"mﬁw 1é£enrara&ﬂértycimegreaaﬁ lméﬁﬁ@ﬂ:hﬁ@“ c

acid are”nore y used he acid treatnent a nethod
wher ei N PfededableitRatBieseitnbofihe dtnmmalrpaaqmamaﬁhyl tteqdenerabforinalae (4)ed,
In the treatment, stirring or heating may be performed if necessar
Here, cone(Btiel@male exlest fromeheadew poxnwg/heemesxsuammd rmdmmi@trmﬁ:g
acetic acid wherein an aqueous acetic acid sol éﬁl@on haﬁ) H 4 is

heat ed atofge RAS (OC hemithePAS é&hmpiuéesche strustyrakfaraae 8| ution
f 20 to 4Q t whi | t S (A
whi ch i & bongiag SEGE APE anebsAseRstin SoPo DR o BPLock sRRUMTER: |3 vashed

with water or hot water for several tinmes to physically renove
residual acide—=salt or the like. In the nethod, distilled water or
dei oni zed referably us@gchpd] fM@aa It is
preferable t\ j A), which is subjected to the acid treatnent, is
a granul ar nmaterial. Concretely, the PAS (A) may have a granul ar
material having a formsuch as a pellet formor a slurry-like form

obt ai ned aft er—Rol rization. Exanpl es of pol yam de (B) used
in the prese veation include; aro tlcg yam de and aliphatic
pol yani de sdgh af pRl yani de 6 whbIEKME rol act am pol yrer,

pol yam de 11 "which @s an undecane | acteal polyner, polyam de 12 which
is a lauryl lectern polyner, polyarnide 46 which is a co-condensation
material of teikarn@t hyl enedi am @ﬂhﬁﬂ@ggd, pol yam de 66 whi ch
IS a co-condg material of xanet enedi am ne / adipic acid,
and pol yam d§ ich is a-co-condensation material of
hexar net hyl enedf"am ne / sebacic acid. Pol yam de 46 and aromatic

pol yam de described bel ow are preferably used, since conpatibility
with PAS (A |, heat resistance of a nolded product
becones we P al e exBlanausalformele (Pesi st ance after re-flow
can be achle\ fy are used for a surface nount electronic
conponent . Concretely, aromatic pol yam de used in the present
invention includes a terephthalic acid am de cincture represented by
the following structure, as a unit included in repeating units. 10

Structural for r?’ulrtﬁel?nore, the PAS (A) can include a trifunctional structural part represented

by the structural formula (8) or a naphthylsuifide bonding, However, from the view
point of reducing the amount of chloride atomn in PAS (A), it is preferable that the amount
of the structural part is in an amount of 1 mole% or less based on the total mole of the
structural part and other structuxal pars, and it is particularly preferable that they are not
substantially included in PAS (A).



In the structural fornmula a, R represents an al kyl ene group having 2
to 12 carbon atons. The aforenmentioned terephthalic acid am de
structure is fornmed by reacting terephthalio acid or terephthalic
acid dihalide and aliphatic diamne having 2 to 12 carbon atons.
Concrete exanples of aliphatic diamne having 2 to 12 carbon atons
include: |inear aliph@te-allcyl enedi am ne such as ethyl ene di am ne,
propane di am ne, 114/ butanedi am ne, 1, 6-hexanedi am ne,

1, 7- hept anedi am \, 8- oct anedi am ne, 1, 9- nonanedi am ne,

1, 10- decanedi.ag 11- undecanedi am ne and 1, 12- dodecanedi am ne;
branched al i phat yl enedi am ne, such as 1-butyl-1, 2-et hane

diam ne, 1,1-di -1, 4- but anedi am ne, 1-ethyl-1, 4-butanedi am ne,
1, 2-di et hyl1-1, 4- but agedi.an ne, 1, 3-di met hyl-1, 4- but anedi am ne,

1, 4-di met hyl- 1, 4- but anedi am ne, 2, 3-di net hyl-1, 4- but anedi am ne,

2-met hyl - 1, 5- pent anedi am ne, 3-nethyl -1, 5- pent anedi am ne,

2, 5-di net hyl- 1, 6- hexanedi angnsoturdl forlalaed)hy 1- 1, 6- hexanedi am ne,

3, 3-di net hyl-1, 6- hexanedi arni ne, 2, 2-di nethyl-1, 6- hexanedi am ne,
2,2,4-trinmethyl-1, 6- hexanedi am ne, 2,4,4-trinmethyl-1, 6- hexanedi am ne,
2, 4-di et hyl -1, 6- hexanedi am ne, 2, 2-di nethyl-1, 7- hept anedi am ne,

2, 3- di met hy1- 1, Theredprenmantiingd RASCA) zanbempritfagrared, for peastniedyithi ne,
2, 5-di net h)fl- 1,7- gégéa edi %En ne, 2-nethyl-1,8-octanedi am ne,

3- net hyl - ollewing m #®4)a- met hyl - 1, 8- oct anedi ani ne,

1, 3-clineghyl-1, 8- qctanedi atnin 1. 4:-di hwl- - t.am

2. 4- i ot 1A TR CRER s angd wid BRIl LRPL ARG IO e
4, 5-di met < - [WIn) 2325 0l g 3 ? apediamn

3. 3- i ot Wy S0V SRR R iercignd Ry o e R I B e

S-net hyl - Jo19erf QRNRdhdhme; and alicycl e diam nes such as cycl ohexane
di am ne, nethyl cycl ohexane di am ne, isophorone di am ne, norbonane

di met hyl a{p)nea siechodrwheyadh polgmerieatidinrod eidivhl erobevegne it performed iAfieng

them I|inear aliphatic alkylenediam ne having 4 to 8 carbon atons and
br anched pﬂeb@ﬂuabf&liﬁtkl}dmﬁ%nh&mbﬁ@mavi ng 5to 10 carbon atons are
preferable fromthe view point of, ngisture (esistance and chani ca
St r engt h, (i Bedhoaayepsie baly s zetionah i emad i ARRIGLOLYREF tRdBe presonce o
pol yam de

Fer tant nafriucniileot S hB N EEosHlioR tod AORRERTGHS, IPRHR RS Al
and 1, 6- E&E%H\%ﬁ?@ﬁma? is used as a nmain conponent of diam ne;

pol yar oi d I's obtained froma dicarboxylic acid conmponent,

wher ei n t efye PR ddGIRediA sélScorriRfisafion af prohloraiopisenenis perfomned. di ami ne
conponent, “wherein 1, 6- hexanediamne is used as a nmai n conponent;

and pol yam de 9Amahg diem, sheahethnd € Wherain stidiem alfide and pdidilorobepeereats
wherein terephthalic acid is used as _a main conponent, and_ a di angine
conmponent Feaated e Amamide typsrealvsnisushan-methylpymelidope and dimgthydarstamidgete
are used as nmi n conponent referaple.that. th tic

pol yar n déS%@&W%@d‘é?&h%ﬁiﬂﬁé‘ﬂfﬂi@?_ligﬂge?% e e et Bk 0 )
2t lﬁte_”[Er%ﬁﬁ%lﬁi%%@ﬁ@?ﬁ%&%@ﬁ1%?%@@"’; s possi ble to decr ease
compati b1 |ty iR PROGPHR G helel g o il maf RGUPATR (1
the for milagey iga {ipBar@BHip R PAHA Had high rAdledult viighicd metlbd fiudel fn fe)

Furthernore, the aromatic polyam de may include an acid am de
st ruct ur e afeheaknteetivd (s paticolailn grefirgble, twirendin haeartiba slarrg swhieh |

as the terephthalic acid am de structure. 00 HHtU NR NCR2-C 12

St r uct ur alindlwdessblid alkali metal sulfide, dichlorobenzene, alkali metal hydrosulfide and
organic acid alkaline metal salt as essential components, is prepared, and heated to
perform polymerization under heterogeneous system. Concretely, as the polymerization
method, such a method which includes following steps 1 and 2 as essential

manufacturing steps is preferable form the viewpoint of productivity.



3

(In the fornula, B. is equivalent to Rin the structural fornula a,
and R2 represents an aliphatic hydrocarbon group having 4 to 10
carbon atons.) The acid am de stgucture represented by the
structural fornmula c is forned by a reaction of aliphatic

di carboxylic acid having 4 to 10 _carbpn atops,. acid ester thergof,
aci d anhydri do SR ERF (XGRS PrierEie odng PRI Witk ne
having 2 to,12 ¢ ﬁo atoms. Concrete exanples of the aliphatic

di car boxyqoiné“%@igge &"\E}FW% to 10 carbon atons used in the reaction

i ncl ude: iphat i i i i d. i j

i et nyi AR e AR BB o 2 B0 RnBHE PP e RNk R hydroniic
2- et hyl iRl Gl | yl adipic acid, pinelic acid,

2, 2-di rret%?lagl_aﬁl%agl%%ﬂaﬁ %m%éas di et hyl succinic acid, azelaic acid,
sebaci e aqirfeRylfysotBinecardci d; and al i phatic di carboxylic acids such
as alicyclic dicarboxylic acid such as 1, 3-cycl opentane di carboxylic
acid and dach-hydrolyedix evgenidisclaedioxyl i ¢ aci d. Concrete exanpl es
of the acid ester of the aljiphatic dicarboxylic acid having 4 tq 10
carbon atons deitep 2dbiseguenily, paiymenieetionis peyformed aythe SIB&TM)@%&%“’@FIBE t-
butyl ester and the |ike. Furtherrnore, exanples of hal ogen atom

whi ch i s folewingsompopems:uri ng acid halide of the aliphatic

di car box%é.i@ ag‘i d include brom ne atom and chlorine atom As
descr i bedSHBAEREAE ar omati ¢ pol yanmi de preferably includes the anide

structure ructural formula a, the structural
forml a bméﬁ%ﬁ@?:?#ﬂé&g&}g@@%@ﬁ formula ¢, as structural parts. Wien
an acid a&mﬂiﬁ%fav%%fea@dwﬁéaw%@w-rﬁétﬁymm@ddnw of -a dicarboxylic
acid and one nolecule of a diamne is provided as an one unit, it is
pref erabl e t hatExampled Gfties hyndoned ikalf metal snlfghwhizh icen beustdanihgencthod
structure, 20 mol % or nore of the isophthalic_acid am de structure

and 10 noineiude adigrid asfsolid hyshated matarist elepmponndscueh asdihims sultide, spdiumy e
bal ance b@?W@t m@fﬁ{a%ﬁg@f @t@%‘é" ?ﬁ%?éf(gq @Phe?pgéfﬁgg}ys%%ﬁ@? /P-ﬁ Y Haiasssa
St ruct ured by 08 T UL PSR R Bl By T i ur e

repr esent peliri¥d el bEGmpoahdd ERWS Bthtum BPdrbemfde, sadifindiydidasifide,
i sophthali’c acid am de structure represented by the structural

formul a bpetaivkdhydrosfifide) robiditn Hydresolfifleand desium Bydrosuifideir eThe solid.
represented by the structural fornula c. it is preferabl e that
the ar omatdncepsoitipanhereofiispreferady 10 t8Qoibymash Amangthens hydrated o 330t

o ﬁlﬁﬁ@tﬂﬁlﬁq{ P S an s A sqph h%%@?%ﬁ%”%ﬁfﬁe&er%ﬁfé%dﬁ%%%m
A. F ; i i i

Component Palal ororngh B TR b, & 7able That the
peak mol ecul ar weiahlofhek 1?s%?gﬁe A84l; a&g 1@@@5@@%&&&@1&% lgﬁr&ﬁ&e,

per meati on chromat ogr aphy | range o to 70000, an

particul aEddfuxﬁ'hgflﬁ)&?é?:' gotbsi%ﬁ&n hytRoBdakubiaheckydexids icedtimhiydfoxtde and ah n
a range of 40000 to 60000. Wien the nol ecul ar wei ght of a pol yam de
conponent aqougsdlintor thegef. d S¥hen the dqueooy solutiozl thersef ipnsgdeitts prefesabée
particularly inproved, when a polyarylene sulfide resin conposition
of the pr émbthe concentratiomof the agnsaus salutionjie20%dy mass ar rgre fremdhe view
regarding conditiong of gel perneation chromatography used inp the
present i poished ense phdchydation Eﬁ@nleﬁteﬂf ger -arﬁm@n E'{eegpmafjeﬁdp%m de,

t he nol ecul ar wei ght can, be ,obt ai ned, such. t hat an uant iGgh is

ot | uor BY BB BRI BLNDLHR PGP BTN SR e BFS P AR GRACASALPD |

pr epar ed, h?dr%:‘%{ciietxasrg}e.ecr)%lé:.urve of the nol ecul ar wei ght of pol ynethyl
Among PAS(A) obtained as described above, such a PAS(A) is particularly

preferable wherein peak molecular weight thereof is in the range of 25000 to 30000 when



phosphonat e conpound, tetrakis(2,4-di-t-butyl phenyl)-4,4"'-biphenyl ene
15 phosphonate and the I|ike. Anong the organi ¢ phosphorus
conpounds (C), a conpound having a nol ecul ar wei ght of 600 or nore is
preferably used, since deconposition agd vaporization thereof are
small at the tinme of a nelt-processing, and the reducing effect of

02 Rl P P SRR,
Lecuc, g AP RIS By N A s 00

pent aer yt fieiehpls i tHaaSRNAF0I19, M RnAN&tehiah index $Rekof is in the fEhige of X9 ng
ratio of the organic osphorus conpound (C) is preferably in a range

of 0.1 totol],parThe rbusomﬂaabﬂmsablemﬁhdpwm chiprinmstemuiontent off BAS (A
total of PAS (A), polyam de é an organic phosphor us_conpound (O
and an i nitseiftoithe phesEhicodo withoyt redsicngdhe mecheniceltirength of a

preventing the gas _generatign_at the ti | ti s remar kabl e
and the dwdwdﬁqldmdéﬁ%ﬁl’%&)tlhEaSBYéﬁiegl tﬁﬁ%s‘ﬁﬁg‘?gf crpmsadd (O
itself is sny salt of phosphorous acid and

netal sal %legflcﬂf%ﬁﬂ’b%%?fﬂ agi}'agogm “are included in the inorganic

e oroup 1y tek Bloticlfis WAfer? ad the PAQIGAER wfieht BRNME (VIRIR) &7
1), saltge ‘?fA *am%e H&ss@ee&%p 1b&ﬁnéaﬁoﬁ/cxﬁaﬂhaﬁ>@+abﬁy @hdes aeYolbwinpe

transition rret hem salt of hypophosphoric acid’is

pr ef er abl @oﬂd[tmﬁghbmgsix%mfﬂﬁomﬂmpéim peivsipengfos bilieitionf a generated
gas at the tinme of nmeting, and concrete exanples thereof include

sodi um hypophos{Mimsesmeat mndmohypm&pstp‘ma’nm chbmaﬁomphﬁypophosphat e,
zi nc hypo phosphate and the |ike. a‘&l 0, 0f the
i nor gani ¢ phosphexiess MWF%WPPWF EP&CH V’Elght SYIRRRN BFaSHTiRE ¢ o

PAS (A) AP e %ff’ é@b%?agﬁféém%%ﬁﬁz‘ftas%&@n s (9 ana an
i norgani ¢ phosp Q@r %gﬁ &%)actm%ﬂ 2%1%%3%5&%%3{5\/6 effect of gas

generation at t I'sr variation of flow

properties at td‘j@m&h%g&aﬁﬁétglln‘m becones snal | . In the present
invention, it is preferable that an epoxy al koxy silane conpound (E)

i's used in conmb§gladtonclosordptahtiespersibility of the aromatic
polyanm de is extrenely inproved and the inproving effect of heat
resi stance and Measnpementamaizot: 8Vodatester{36kmm) kabl e. 16 The

o mhre epoxy ghou ?eaz{iz’iO“”dtbé?A%iﬁaqmb%{)ﬁweﬁ&tﬁp el B A
6 & car pBALA %pn%whaad%' e S HEmes %{&"@%%% sl L PE%?’SJ
xampl os. 4 RLbRELS A PRMIPLANAD OBt (A" Heflouidinhuy oFRRTRA °

y-3-glyci @%Eé!sl?tﬁr(i?é{%lhb H@&E@W@b ARRukAsHiR ﬂaw&@eévamk efoaxHiRions of

et hyl tri methoxysilane, and 3Iy0|doxypropyltrlethoxy3|Iane

The m xi ngoefMyuPkeadtate BE 1 GDSEEY, @hdeale\aperiiirasize oDOP amang Elengeh of 1.0 mm,
preferably 0.01 to 5 parts by nmass based on 100 parts by nass, which

are the total oltis ﬁxfmhﬁpx(efe)ralﬂn&atthePAEdﬁ&manufagwy@deescnbhdiabmes
preferably Il to parts b a,ryleﬂﬁqﬁ fide

resin conpiedher Ir@ﬁed)ww?@ldpﬂﬂ@émWﬁsh%mthé‘f@t%ﬁé‘ﬂc@rﬂalﬁ Pgss zeage the
hydrotalcite co ynd (F addition to each aforenentio dual
conpound, 8ioHEER TFSWI‘@I E&%ﬂ%SémmOW%VF%ﬁéW% eggqaget@,grem ua

i mprovin earance

o nent SEREER ey R e Ce T i AU REE b7 POehB R of pas
when nel t-cgseadi ng of the PAS (A) and the aromatic polyamde is

performed *0r" when thermal treatnent of a nolded material is perforned
As the acid which can be usable for the treatment, acetic acid, hydrochloric acid,

sulfuric acid, phosphoric acid, silicic acid, carbonic acid and propyl acid are preferably

used, since they effectively reduce the amount of residual metal ions without



17 generation. Concretely, for exanple, a conpound represented by the
following fornula is preferably used. Alx (OH2 (C3XB)x,2 m
H20Formula (1) (In the fornmula (1), M+represents a bival ent netal
ion selected fromM, Ca and Zn, and xgand m are val ues which satisfy
0< x <0,5, and 0 m2.). Exanpl es of a conpound which satisfies

e ek oS A 40 R P
My4, 2Al 2(%@&/} ﬁg@a Zn6Al 2(011) 16CC2 41320, CabAl 2(OH) 16008 41120
and the ITke, |¥| addition to natural laydrotalcite represented by

My2t 6Al 2( OH) 16 Af Hiefakid 1fehitmdht, /HBREA Wherdin BAME ifineksé@n acid or an aqueous
hydrotal cite-1i ke conpound represented by the followng formula (2)

i s parti cadidedlvtion Bicitediblle thetréamenty fiseng on hvating maybe performict ¢f

vi ewpoi nt of preventing the gas generation. My24 1.x Al x (013) 2.
(C3B) x12 neeedskBOFormula (2) (In the fornmula (2), x and in are val ues
whi ch satisfy 0< x < 0.5, and e, m xi hg, anount  of

the hydrotal ci tléer@owas{moﬁxm_nplqg r@?fl}%eﬂ%isﬁr%aaﬁw é};fgldw mpqtrRd ysiag gpetic acid
SIS el b R ) Sl i 208 e
hS:ds : . [ 100
COTPEUne BSOS ek HRSoRp F h0 4B ALy SRR
aromati c pol yanpgle %‘f‘ﬁ WhidhSs tF4ed ﬁ[tﬁ‘élf@iﬁ%? Hafscﬁeedlf ib%véﬁf‘ﬁfbs&{ueﬁﬂylwhﬁlea

parts by mass, fromthe view point an excell ent ‘preventive effect

of gas gewhhabateidr hot water fonsévesl rifres enthysioxlBnienone radidhibdcid)salt or the
reinforcing material (0-1) or an inorganic filler (0-2) is preferably
added i n hikli tihdle methothafisilled watenor deienizeshwiterds prederedly uséd formiatldngi ew

int of hanj cal st t h of | ded terial, Exanpl f
e oAb P s S smacetiincs ©
e RS R A L ey P BB ek

ype, S <, cd "dtar : r0eT o
[ ber - potilies axeliseiih B & MAfiic R oRhelbele BRgmefpdtiB1m DT et ©
stai nl ess st eel gxahi16d dTpBlyatnideA(M) Wt d iRARPREsenPMISRioANELIhAL atdrkedic and

organic fibrous materials such as aramd Tiber and the |ike. Exanples
of the i npslganide ahd blighati¢ Pl mideciucitles polydmidal evhiohdba aaprobastani al c,
18 wol | astonite, sericite, kaolin, clay, bentonite, asbestos, alum na
si | i cat e, polpwer, pelyamide I3ywhighislanivndecape lagamapadyraercpolpamidalld ivdreh is a
carbonat e nesi um car bopat e, and d.Ofan te; aul fate such as cal cium

sulfate afd %P%W&P Xameaﬂﬁw & &ipesen grsaiemmeanialpignesi um
B v ey
i ers (O D afelbRheEnliRl BABICINY oRDARAHAR 60 hlalE ob BopdaRiia™ ©

The m xi ngapnRUAt hehmbhglehd e / §eablcQtidl NBolyRhRE48land Qroblatier the
inorganic filler (0-2) i1s preferably in a range of Ito 200 parts by

wei ght  bagsigamitle dasribad belowarempreferaily afed] sndehventpatibilityolith R&SKE) (A
and the aromatic polyamde (B). The fibrous reinforcing materi al
(0- 1) andbedomes metlghest wsistantesf § Dokipd moguitdecomdsaresd], andespecially,t h a
surface treatnent agent such as_a sil ane_coupljng agent or _a
titani um exsslpntihgat 1asjece aftpr weoflaws parnle achieverbwhe themais vsed for ashidecs

product obt ai#ﬁd fromthe &ol yaxyl ene sul fide resin conposition of
the presePPUIRIREROPSFOIPORTY: prevent ed. Furthermore, it is

pref e al e el cLhey B ik SRR, £ LA SEIHRI S, |,
so far astetréb?nt}?aflﬂ:%ﬁ‘g%nﬁée %ﬁnﬂé Fe?ﬁéégxgtlhd;?rffgl;e;f@&vgﬁggﬂﬁtt\lrg,ra%.\éqgﬁted’

since it 1I's*possib to a eve I nprovin
included in repeating units.



An antioxidant or a stabilizer can be included in order to stably
mai ntai n ‘heat resistance for a long period of tinme. Exanples of the
antioxidant or a stabilizer include: antioxidant or a stabilizer

i ncl udi ng phenol (hindered phenols or kbhe like), antioxidant or a
stabilizer including am ne (hindered am ne or the |ike), antioxidant
or a stabilizer 19 includi phosphoref, antioxidant or a stabilizer
i ncluding sulfur, a ant | %?da e a Ptabilizer of hydroqui none
type and quinol i nes.NMRe~N-C pl ei__of the phenol type
anti oxi dants include hindered pRengfs such as

2, 2' -met hyl enebi s(4- et hyl- 6-t-butyl phenol ),

4, 41- met hyl enebi s(2, 6-di -t - butyl phenol ),

4, 4" -butyl i denebi s(3- net hy1- 6-t - but yl phenolStrustugal formulagt v - p- cresol

I’ 6 hexanbar e isrufSraiE w R Yokl A tlsne Gl mVPE R ) srRERA BT
pent aer yt ééf@%exﬁe%ﬁglﬁéd%égﬁth&% adi e Oitioth@s RVAEQBY RAGERE hrephthatio

propi onate|, triet ene ycol -

- (3- t- but atld &r eRiphthdticadiy dihaNdenRibhati) BRhPBAkGhg 2 to 12 carbon atoms.

n- oct adecyl-3-(4",5"' -di -t-butyl phenol) propionat e,

n- oct adec@dncdeté 4kanplely cbajipRaticdiardine haviug 2 ko M2 oabin KoM ixehafeelinear
stearyl-2-(3,5-di-t-butyl-4-hydroxyphenol) propionate,

di st ear y1alphaticialkylenadiamina seahchs ethylean dignihe ppipenadiamine, 1,4«
2-t-butyl-6-(3-t-but y%- 5- nmef hyl- 2-%dr oxybenzyl) - 4- et hyl phenyl acryl a
te, Nx- hebisediamiasd,bhexanediarpine, L eptancimming ddrottgreds®iibhanani de) ,

3,9-his(243-(3-1-but.yl ~4--hydr oxy-5- met.hyl phenyl,) pt opi ognyl oxy] -1, 1-di m

ot yl et by 3 ponapeatiite, 10 g 3 s ibhing ad

11 3 tr B GdadRheua e b Y ARERR: WoRBedmipe, such s 1bu-1 2ecoge, 1

10710 al KyT e e & e e A dRpaRg | o [ nel ude: &2
al kyl ene di ol -bi S[3-(3,5-di -t-branche 0

al ky1- 4- hj,gvdimgthplehygibitanedipmineat, 2idimethil- Bé-bhiafedienimredi ol - b143

-(3,5-di-t-butyl -4-hydroxyphenyl é propionate]; dioxy or trioxy C2104

al kYl ene hﬁﬂm@m{-héfé@ta@eéamma% -Id@idﬁg};l"h@batanwiamhhydr oxyphenyl)

pr opi onat

g: Kclol - bi Mgt -'E‘H{‘%rﬂ:e Ma%lﬁlﬁﬂjyﬁP@ﬁWﬁ@ﬁﬁ%l pr oEi gnat e] h CSP B
SN o 5 T4

pr opi onat by SRV BL S 283 tg B Rexheflaming. v o oxyphony )

pr opi onat %} |¢§Qﬂ§§#g %@%eg;ﬁg(ﬁeg?%ﬁ%nﬁgl?{é } ,%%e&%i‘eﬁla?xﬁffé (3, 5-di-branched

C310 6 al drioxypheny such™as péefit aeryt hri t ol
tetral ci sf,343rRetiyldl;6hexudedtoriitne] 20K ¥AAEYY) 1 BeRiRBREMe, Exanpl es of

t he am ne including antioxidant includes tl ndered am nes, such as 20
a tri- or24elethyldl6-hexaBedibhirep? pdimethylel, Dheptast@iiinying,i ve t her eof

[e.g., 4-net hogaq- 2,2,6,6-tetrargethyl pi peridine, 4

- benzoy| o%§-dnet Bl,-57111@13%%}1&,%.%@@@%@,,7-heptanediamine,

L T N et g
.g., bis(2.2.8,P6- - 4 Qi ' ,
7 B A el
i s(2,2, 64 8-4 - Asniner i -
D 5(2 2 LA OE AR Al PR enai
bi s(1, 2, ZZ,QvCQJn%?Pﬁﬁ%ﬁﬁédiémﬂ@ﬂhﬁ?@t%‘n&ﬁé%ﬁ?ﬁﬁa@g@fﬂ

bis(2,2,6,6-tetranet hyl-4-piperidy

1, 2- bi s( 24 3.dméthye1,8 atRhididmite d, PAirhelly1D@-behRditnine,

phenyl -1 - napht hyl am ne, phenyl - 2- naphthyl ani ne,

N, 1?11- di pReimpathyl- 18 metangdizming] Béndimethyrlg8-octanediamine,

N-phenyl - Wcycl ohexyl -1, 4- phenyl enedi am ne. Exanpl es of the
5-méthyl-1,9-nonanediamine; and

alicycle diamines such as cyclohexane diamine, methylcyclohexane diamine, isophorone

diamine, norbornane dimethylamine and tricyclodecane dimethylamine,



tris(branched C30 6 al kyl phenyl) phosphate (e.g.,
tris(2,4-di-t-butyl phenyl)phosphat e, -
tris(2-t-butyl-4-nmethyl phenyl)phosphagge,

tris(2,4-di-t-anyl phenyl)phosphate, tris(2-t-butyl phenyl)phosphate,

tris[2-(1, 1-di net hyl 1) - ph I h \
el (2, (1 1- orpr i SRR BB hE baving4 4 § evbontgms end
bi s(2-di -t - but yl I : i 2 R
phosphat STard (iR ek RAGEKRARIBESNF 10 ik ol SRR R e

Il cyl . j ' 'Eﬂﬂ@ ' i . ferabl
gi s((:)zl ?Ir y|13x¥ﬁ§%1? ﬁ%égﬁ%% %Is%heny ?ﬁ@gﬁﬁéﬁ?;?ﬁg‘ﬂf of’haimﬁffgs‘)gﬁﬁ eer1a )
bi s(2, 6-dj R cide i tivhéghyik bbi byl ipplyospiensatipn
b:ggnonyﬁ%ﬂ%ﬁ§I %iﬂfgérythri o} J?ﬁﬁgsphi?e, ;;ﬁ ﬂmp. n‘ .
bit s f) 'nlo nyl rﬁé‘t?i@ﬁ I)Heei seeephthalic aat iciiget es piviairegomponeyied dicerenglisacidand pe
stabilizer (e.g.,

4- phenoxyl,¢-lexérsdinmine ioysedaga maip compengpt ok giaming; golyanidg ST hich is o
di ph h i 5. 5] unpd , .and tri 2. 4-di -t-butyl .
o ot e G BRENAOLE acid Borapasisnt ooy ishephthiate B Wilsha as a main

tetrakis(2,4-di-t-hutyl):4,4'-biph I i j b

ke The BSOS SREFSFORpOI LTINS  HRASSERER ISR I,
al kyl phenyl__group e PR LR y hid c@ ek,
o PR EHP RN S5 Whicis DL PRERY A MY i oo

2, 5 di - - Dl Y EIRBAIYRAPis 996 defandih kempezonThe a dpinitdieomponent,

qui nol i ne-type anti oxi dant i ncl udes )

6- et hoxy - wheteih11.9-homine iantin® arll Dyrarthyirlj8rantancatiaining erelvisécbas raginl

exanpl es of the sulfur including antioxidant include

di | auryl tdunmgbnpntspi onat e, di stearyl thi odi proi onate and the |ike.

Cort vt o of W oraos G e s B o
Do s Clm B BrOSe T g b e 3R Bimbla s el
1. 0% by TRSRe Eeggp%ﬂ?agig aEIaesuﬂeéuI/eaﬁgée%E‘gsl p%@éiﬁlbe@@dé@@asaamgg% olri @At

t he prese oris pteterabl’y In a range of to 5 parts
by mass a 18I ¥n® bk vethd caapatibility wittsBADEsed on the 100
parts by %%ggﬂﬁﬁ?@%%ggg t he tgggl of thepPASh%A) and the aromatic

pol yam de. Furthernore, it is preferable that the pol yaryl ene
sulfide resin conposittpn of thegpresent invention is blended so that
t he chlorine ghom cqut gnt of thejjheat resisting resin conposition is
900 ppm or Legg-~H-cip+(e—yemppet(t—of control of the chlorine atom
content. Here, the chlori nk pm content of the heat resisting resin
conposition neans the chl osNg® atom content wherein the chlorine atom
exi sts not only in resin conponents but also in all blended
conponents. The quantitative determ nation of a chlorine atom can be
performed such that a gas generated by conbustion treatnent of a
sanple in a sealed quartz tube (900GmuéturdlZomiui®sphere) is allowed to
be absorbed to pure water, and then ion chromatography is carried out
usi ng t he (aheforinla@FR $sieqmiwddnota Rief thessuctural formBleJpol yar yl ene
sulfide resin conposition of the present invention can include a

sui t abl e anpunt Fofthampre thessomaicpedamidemay inchide an apid aaufcsiRERIe 5

nol d rel easing agent, a_coloring agent, |ubricant t heri, .
Rgent | o epitnt oy she SllawinESTEREY ST gl o e freihtaps sl Amidr.
nucl eus agent and the like, in so far as the effects of the present

i nvent i on SEREot prevent ed. The pol yaryl ene sulfide resin
conposition of the present invention can optionally include the other
resin conponents in accg@grdance th required properties. Exanples of
the resin conpopents mhumh can |be used as the other resin conposition

—N=-R—N-C—R2-~C—




Concrete exanpl es of the production nethod of the aforenentioned

pol yaryl ene sulfide resin conposition include a-nethod wherein the M5
(A), the polyam de (B) and the other conponents, which are mxed if
necessary, are uniformy mxed by a tl&bler or a Henschel nixer, the
m xture is provided in a doubl e-screw extruder to perform

mel t - kneadi ng under the conditi ongtiigtrapformulac of a di scharge anount
(kg/lu) of the resin conponent to a screw rotation rath (rpm

(di schar gq]:n g\hgquulé, [RI8uivalohtbiFoin thastatirs formpda a.gng R repeefents an

rpm. When the resin conposition is produced under such a condition,
it enabl %phﬁ&l@&d&tbm@owwmwowﬁﬁoﬂiaM)er of the aromatic

Fo 110 pi . The asid sdenauspive rpvesewet BY BRRGRF O RRTRIAY Doutetsds”
Componentmacioa ofsuphededioarbersi e Brase £l BT AuhdeR S pEReLOnee
Cemer at A BRTAOReIERBPt SIS DRg i anRar RUALRE i BYng P SFED00
5 10’ 50 KEPFR oL o RS of B o U cenarge

amount of el Sne1aas: i phtic tcarboeflis bl suchaomalonis acid,
Vi ewpoi ntat(a)g’s(tﬁllgesdégrm e?fllty. Accor%li{ ngly, the ratio of a djscharge

s rdt g
amount  ( kgifuillylhlohiteicids sictintoagidpiueric axid adipiceacid, drmethyrpdinig @i pm
(di scharge anount / screw rotation rate) is part.i g#{g% gref er ably
0,08 to Otrkdethidaipic agpdjpimelic acid, AbAignetiybelisane AtjSchiginili pLccinie aql
preferable that the fibrqus reinforcin t.erd al - i Lded
into the ezelditacidcicbapiesdid G%%“hﬁ*‘bﬂ‘?‘é’ agfl h%géﬁbgﬁ}%#eﬁﬁwgscr ew
extruder fromthe view, point of { i Lk ia by he
fi brous r@h%bﬁé}cﬁéw?fﬁg?qﬂgﬁm iy i??“%{fl?ggnst?ﬁa%&?{e‘g@‘biagmé? %fl erably
posi ti oned ch th iQ:0of the length froman input opening of
t he extru&%ﬁig&&@@ﬁeaé?rﬁgwcnagﬂg resin to the side feeder to the total
length of the deyhlerSsGkRilesss MudaH ebter &F the alipheri6dicamaxytisracid having 4 to
preferably 0.2 to 6 2 The pol yaryl ene sul fide resin conposition

mel t - | oneagegias adescddsinitdabovwsintlude: 2aetiyb estprscahesior oI} egerdntne

pell ets are subsequently provided to a nol di machi Ee ﬁgﬁgrfor@

el t - mol ditiglikean Futthemetos: exampleyef hﬂ%@ﬂeaéwﬂpwgg‘hé% used fors 06 faY.

Exanpl es of the nelt-kneadi t hod. i ncl ude:. i ni.ecti i\ng,

ext m:jsi on hatidelofibs ﬂ‘él@h@ﬁ?éﬁ&%ﬁ%@%‘fﬁﬁﬂlgﬁﬁrmé %%ea.&ld%r}rlgﬁgé gﬁ] as a

nol di ng of a surface ni el ectronj I t jeNg 1 S

parti cgl arly pr e%@rceam%gg 2hot, ﬁ-fé.?ﬁo A‘n%lpéggﬁg‘;%@h%{ d%?g@néego}hg?hme ’

descri bed above j f iaS Ufohmalal apkd/ceklzest i c
ﬁ?‘“&@%ﬁeﬁﬁegﬁﬁ%e%@? gpﬁctﬁk‘iﬁfonhﬁl‘éa {he REacrantifdanalatt it/

coefficie re range. Therefore, it is preferably

used as a s%kfﬁ?% FRROE tas WAl parfilb MR ed atid asnid eievciurg strsotured by one
particul ar, as descri bed above, a surface tenperature of ,a board in a

heating f upsReRa fef dicatbixylisacid)and one mateeslenba diaminmis &6 GR EnGf
280t or nore when an el ectroni ¢ conpone |sp§a1e3f fora?%(?urf ce
Vrrﬁuntl ng, m{lgiﬁibl}aresi‘sdﬂethanéz tI}O&Pé O:BFHC’@M ‘?@Wt %ﬁ%}g eSAruETRe A%
en conventiona i s use or e .gonponent . %)
nol ded pr omol% o¢ werdgef tb@}sﬁEhtb%imt“’t‘il‘g”B‘g%lgguWP ﬁg%& E‘QV Pﬁ@aﬁ?@ﬁgﬁ%ﬁ
deformati on, when the, pol,yarvl.ene_sul £ i &Ql(}?fi i :
present i nk¥dipeashpn @lijg@éx ngﬁ"‘é‘”&@&?@ﬁéh&f’%&%gﬁb@&g? ace tagllr?p%g}lgg’ﬁégﬁg?
a board. to ich sol deri.ng. i N iBRPat ffealofir e of
t he surfac@hggfg%ﬁgrﬁa‘?mﬂ)wagga% {Pe)’ gg gger‘inng s'? Ea?)fiﬁgér?géual |y
perforned i n@g@%@,@ggmy nFi}ﬂQbﬂi‘iSfé;'ﬁ%&H@vi&bgoihemﬁﬁmMe betvhen baat

is act uallyn ncrete exanples of the board include a

circuit bo ' Widgistisicd) A grefiasile that Gbmromeatio@dlyamidetine
like. gs%iagg%%dsﬂg?gfhesﬁeat?ng get hod perforned in a_ heating

polyamide which is structured by 65 to 70 mol% of the terephthalic acid amide structure

represented by the structural formula a, 20to 25 mol% of the isophthalic acid amide

structure represented by the structural formula b and 10 to 15 mol% of the acid amide
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EXAMPLES Hereinafter, the present i nvention is expl ained in detail

usi ng exanples. (Exanples 1 to 6 and Conparative Exanples 1 to 5)

Pol yaryl ene sul fide, aromatic pol yam dg and ot her conpoundi ng
materials (except for glass fiber chopped strand) were uniformy
mxed in g tunbler | cqrd .th a mxing ratio described in
Tabl e 1, gﬂ’é" ,Bfaﬁ’éesﬁ&iigy S@B&ﬁfaé%\?@%%rovi ded in a doubl e-screw
extruder, to wh i BelyariHEME SP Rcltn ik 8F4 Higdlob190
Toshi ba Machi \rll\lglt%&r&e{ﬁ%g?gﬁg%gs%?'fgayﬂ%sh{?sla%er cE%pped strgnq
having a | '3%?"0 gmsfgfa@s*trﬁ{siﬁbﬁ 1R Gred T PG tin@f of30nE 467, fropphé ed
froma su?e eeder (a ratio of a distance fromthe resin supplied

portion t Geivbsinbbfidsfepsbitity dfahd pulyansidelntd ErdAS @f). t Fetmmers, regatiings)
so that 40 parts by mass of the strand was supplied with respect to

60 parts thg nmissilarfwdighe ofit polyemideicompanenit Reed intheqresantdnvension, ikiteadi ng
was perforned at a discharge anount, of re in,cq%(r;%po[)’ents of 25 k.%/hr,
a screw rpefridnthatithe peak molpcwlanyveight therees Qhialpsdbydhe BRATHRIMEHIUSAE &6k

oUnt of PRI SHOBREBTERY 13t p e Of SyCBrio oRdE SR RS
d tLi ' 330, | |1 fad h

esin contiabie oK MelrEURE aRY Gt i koo B0 B, Sl U
f d ' : : ABbRL d

D S S A S g S e

f 330C f ' VHead 1 tideqest pesityon@Faie 0

?det ectorgoﬁégiggg%g%tﬁfog#g?g?gggg%%) naﬁr?xyfag}::?ﬁgd g?/ Sh?_%ﬁadzu :

cor por at i prsersirivehtiomis werd dop ettion troldingib Berghrogardipg cbyditiens of gel

manuf act ur ed by Frontier Laboratories Ltd., usi Eg nonog¢hl or obenzene
as a stanglenmsatiest eronmstographi nicd|in NeRIreseRlpvenAan 9T RGesungne molecular The

R e
of 05 nhorRyatolraolop i 5o Bl Mool et £ FC
was perf opyadf Ir(iue £ fQHém'oie'éﬁiaP@él?ﬁF&f@bhjnﬂbtW SKERRRe Havifg the clear

tenperature pro own 1 n FlIG usiing an infrared heating furnace

(manuf act wagdnly wanht askeiikeal, G the kiolkculaBhEight ofxepolydmide vat boobtansd
perfornmed based on the follow ng two steps standard by observing the
box-1i ke apataivesed siluebadedat polymerhyl mothecrviatse was not changed. B;

Blister or nelting was observed. (Evaluation of blister after,

huni di fi cat i on) Thezromatic polxamide cAw ¢ mawfé'aﬁeé%yuﬁse Hlt?;r?’?ﬂifa"msr an
I nj ection nol geg praogduct at an atnosphere of 23C, 60%R11 and 24
hours, thé& DARED t her eof was observed by a reflow sinmlator, A

No blister was ?ﬁ'l?r{f%{e‘?ﬂcial polymerization, wherein an acid halide of a dicarboxylic acid
component including terephthalic acid and a diamine component including aliphatic
diamine having 2 to 12 carbon atoms are dissolved in two types of solvents, which are
not compatible with each other, and then, the two liquids are mixed and stirred in the
presence of alkali and quaternary ammonium salt, which is added in a catalyst quantity,
to perform a polycondensation reaction.

(2) A solution polymerization, wherein an acid halide of a dicarboxylic acid
component including terephthalic acid and a diamine component including aliphatic
diamine having 2 to 12 carbon atoms are reacted in an organic solvent in the presence of
an alkaline compound which receives acid such as tertiary amine.

(3) A melt polymerization, wherein an amide exchange reaction is carried out in



B: Small ampunts of small blisters were generated. C. Large anount of

blisters were generated. [Burning Test] Bur ni ng test was
performed in accordance with a UL-94 vertical test to evaluate fl ane
retardance. [Measurenment of chlorine atldm content] Bur ni ng

treatment (900C, Ar-02 atnosphere) was perforned for the pellet of

t he resi naowiposidié wing adestseaf edicgbaxyl dcibeymporganiaciatieg teraphthalsc
absorbed in pure water and the anount of a chloride ion was

det er ni nedciByind grpreaticshigrping eapy magerBlt ai n t he chl ori ne at om cont ent,

Treat nent devi ge . Bur ne as. a rpj devi ce; ! - 100"
it actur ed. by REFACnEE PR Eao TS Vo BRBREI/ED Sy golvayiene

"1 CS- 3000 . i ' S U,

recryst al o0 FoRt s Rl e BiEP GG, Qe EARICATIRS bl Bhpesents
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melting tenperature of polyarylene sulfide (A) and aronmatic pol yam de
(B) (tenpeummtior bw vaten gbsoaftion prafeied and, supdrivrd@apedstase gfaimsbldedied at
the nelted state (maintained tine: 3 mnutes), the sanple was cool ed

at 120C amaeriabnplapthenmerede snga of Ae10 & 6Y3d1s more/prefierableapigice puperior

i ndi cat ed recré/%%ial | i zati on peak tenperature (T¢c was, nmeasur ed.

2
[ Eval uat i GAMGFEAKIaRsE PR b ashiey St 350V By AHBRETIIS b6 RhagRbresistance.
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perfornmed using reezing pulveri zi er T enovi ng

coarse gr ainfikable BEFSdsE 91 b BAPHARK IS g@-&ﬁtwim@ﬁﬁe oPRRNINMG ImpRAlicdm
the wei ght of about 1 g of the sanple obtained by the freezing

pul ver i zatomprisins PAB{A) aedlpalgameiet(BY, wisndc pugarpleos sudfide tedinacoposii®n of
nil sanple tube. 4 nl of hexatl| uoroi sopropanol (herei nafteftgd

abbr evi at & preseniEYartionjpgudesd birddgiante thealpb £A) aehibe pelypaidsdi).can
treatnment was, perfaorned to thﬁ? éanglj .tug‘;teC t.o. which the sappl e and
HFI P wer e CFReBYRIaEPhorusFomnayay el ivBichfs yebicteddrom shegrapg qnsisting from an
Furt her no ; i i : I reat

i1 trat o e e hpiHpite RN Bobec SRRORABE ASbnh 48 jRbralRE
nmeasur ed. pRIPESEY @aﬁlbuundt(m? WP 1sRelRRd Fone the\Wrddp doRSisfing fr6fva RABM] ddie
wei ght thereof was neasured to obtain the mass of the sanple which

was not abSphidspliorbus #did Bhd d hetad sdlf ef lIepophdephoescii.he mass of the
sanpl e, which was neasured before the supersonic_ treatnent performed
with RFIP, and Exenplasefl e argeaticampsmhitgisoapowst whishas imekrdedh int the organic

e Bt shhes et e Areal et (e Meg ol e Ll Ler, 190 ot
oxt 2ot ORNEBhR RS BRERLOF ) SHIBDREE OLBBISATRAG,

the superg 'ﬁité,rmwueﬁ&iﬂ@rﬁ&mﬁmﬂpbﬁtyﬁﬁﬁb@)@@i@e&ﬁ 82?%!‘(&3%3(2,4-&4-

per cent age, [ Eval uation of rel ease propertie g the pellet

101 i ng was ovel uaLed W L0 & Mol d having. 2 cavi iy shown in Fio 1

Vol di ng cBhemiRbesphiler ist2-butyphearipahesphite tosl24hd alimmthyiprepyliiphenyl]

DT o U 30k B, SRt S50 e 08 S BLOKL e

on't he s hB B e 2o B TEhal MRS I, RN ORuER BEA R BRASHIs

ggl:g ng: f Bist@WS, al¥ylar(l) JefitabPBREPMPRoPhitt &R &8: T1 is 10 to 15
bis(2,4-di-t-butyl-4-methylphenyl) pentaerythritol diphosphite and
bis(2,6-di-t-butyl-4-methylphenyl) pentaerythritol diphosphite, and bis(nonylphenyl)
pentaerythritol diphosphite.  On the other hand, as the aromatic

phosphonate compound, tetrakis(2,4-di-t-butylphenyl)-4,4’-biphenylene



C. Ti is 15 seconds or nore Furthernore, regarding a resin
conposition which had Ti of 10 seconds or |ess, release properties
wer e eval uated using the pellet by perfornlng injection nolding with
a nmol d which has a connecter-1ike cavitly having a vertical |ength of
25 mm a horizontal length of 2 nm a thickness of 0,3 to 0.5 nm and
45 Pi n- 0, 2pimosphércate arldtheliikg condi tions were a resin tenperature of
340t and a nold tenperature of 140t. By gradual |y decreasing cooling
ti me provided aﬁmngdbwlg@mp ohosphorus|compgundsi(F dgompeuaé havinga ol ded
product cannot froma nDI s determ ned. Rel.ease
properti cohpfreule el o B aramoraetonty P%ed;)F‘BW fesgmpnEition fad
short est i e
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("DSR LR-1G™ manuf act ur ed DI C cor poration, non-Newt oni an i ndex”of

1.1, peakfioni the wiesr poiei giithe e)fceﬂ&&%f:eciadfdedwﬂ‘g‘ths arhobnt of(@en et d-ghs, an

aromatic polyam de (nelting point of 310C, Tg of 120C and peak

mol ecul ar anpeiagisphesph 89mpouwd11ﬁ@hefer§bb'bxsad, gbmﬁcnea@ikylﬁgd) pegtaerythritol

essentl al g*?l r.co %65 nol % of terephthalic acid, 25 nol %
|sophtﬁ PP t@l"ﬂmﬁ 13y ¥8%9f adipic acid (3) PA6T-2: aromatic

po! yam de (el t;l‘ﬂeg&ﬁ')?lhg}at%f f‘%lil’é)&‘rge 01 BHBSp%lgIQJ(S: c@&gogfaa]gls)q?hﬁ?e% in a range of

wei ght of 36100 as reac norre

conponent §,1 t§4 Jipk ¥y Hhash 855%9 I&hh@b' ﬁrt@ﬁj( ﬁ'nassg@hﬁ'ﬁ lagé l‘HE tdt8l ISB(iN;B ﬁ%hﬁlde
r NLDD

and 2 nol % of adipic acid pol yam de 9T (" Genesta

manuf act u(ey abwgénrcqﬂ@yplﬁous, coh:rtprbu)ld ((C)Band%éﬁﬁorgambpampﬁenﬁ&ompﬁﬂmm), since
TS300" manufactured by DSM Japan Engineering Pl astics Corporation)

(6) Si: epwefset fanpreyyntiigthe desgengrabpy it thetimmngisnéltingis reml)kable and the
. e Ban R B S emans Sl ey, >
4- et hyl phenyl i ite .
phg's3 ph)c/)r 55 etn );;p)eE%rggé ggéyﬁg{aﬁﬂto@? 8%]Cll'l%lp(!z?'{eS ra&)(l‘ aﬂg%etfhﬁﬁ g?ﬁ%tpﬁosﬁom

manuf act upgd Wcﬂ@’iﬁ&ﬁﬂed@ﬂ%’ln&%ﬁﬂ@ Eﬁbép@nﬁms compound (D) include salts of each
tetrakis(2,4-di-t-butyl phenyl)-4,4"-Dbi phenyl ene phosphonate) (9)

Hy pophos pbbtheutkatianetalCdthe Gedupi Iwmhy@bq:ahb sﬁmetaacahﬁ&@mmmetm@tmup 11,
H ndered phenol type antioxidant ("Irganox 1098" manufactured by
Chi ba Speétllafpadhefithe groyps HEtoV apf_i $yltstpf¢neh of the trens@tlmems

[ ber - chopped. SAFIATE (Rl oar UGS PHaHe F6 s afatine BOR PENiSHPOR of
m 30 the reducing effect of a generated gas at the time of meting, and concrete examples
thereof include sodium hypophosphate, calcium hypophosphate, aluminum
hypophosphate, zinc hypo phosphate and the like.
A mixing ratio of the inorganic phosphorus compound (D) is preferably in a
range of 0.1 to 1 parts by weight based on 100 parts by mass which are the total of PAS
(A), polyamide (B), an organic phosphorus compounds (C) and an inorganic phosphorus
compound (D), since the preventive effect of gas generation at the time of melting is
remarkable and variation of flow properties at the time of melting becomes small.
In the present invention, it is preferable that an epoxy alkoxy silane compound
(E) is used in combination, since dispersibility of the aromatic polyamide is extremely
improved and the improving effect of heat resistance and flame retardance becomes

remarkable.



Table 1

Exanples 1 2 345 6 Mxing corrpz)siti on (Parts by weight)

PPS-1 40.3 40,3 39.6 41.0 40.3 40.3

o
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The epoxy alkoxy silane compound (E) is 2 silane compound which has one or
more epoxy groups and two or more alkoxy groups in a molecular. Here, examples of
the alkoxy group include: an alkoxy group having 1 to 6 carbon atoms and 2 poiyalkylene
oxy group, which is structured with 2 to 6 units of alkoxyl groups as a repeating unit,
Concrete examples of the epoxy alkoxy silane compound (E) include:
y-3-glycidoxypropyltrimethoxysilane, I3-(3,4-epoxycyclohexyl) ethyltrimethoxysilane,
and y-glycidoxypropyltriethoxysilane.

The mixing amount of the epoxy alkoxy silane compound (E) is preferably 0.01
to 5 parts by mass based on 100 parts by mass, which are the fotal of the PAS (A) and the
aromatic polyamide, and more preferably 0.1 to 2 parts by mass.

The polyarylene sulfide resin composition of the present invention preferably
includes a hydrotalcite compound (F) in addition to each aforementioned compound,
since it is possible to obtain superior effects of improving appearance of a molded
material obtained after thermal treatment, to prevent thermal decomposition of polymer
components when melt-kneading of the PAS (A) and the aromatic polyamide is
performed or when thermal treatment of a molded material is performed in a reflow
farnace, and to furthermore improve flame retardance and mechanical strength.

The hydrotalcite compound (F) used in the present invention is an inorganic

~ compound, wherein hydroxide of a bivalent metal jon and a trivalent metal jon is

included as a Jaminar crystalline structure, and anion is furthermore included between
layers of the laminar crystalline structure, or 2 sintered substance of the inorganjc
coxmpound. |

Examples of the bivalent metal ion which is included in the hydrotalcite
compound (D) include Mg?*, Mn®, Fe*, Co™, Ni**, Cu?* and Zn®", and examples of the
trivalent metal jon include AP, Fe®, Cr**, Co* and In*",  Examples of the anion
include OH', ¥, CI', Br’, NOs", CO3, S0, Fe(CN)ss' and CHaCOQ", a molybdic acid
jon, 2 polymolybdic acid ion, a vanadic acid ion and polyvanadic acid ion.

Among them, it is preferable that the wrivalent metal ion is Al**, and the anion is
COy" from the view point of the excellent ion exchange ability with respect to an acid

component originating from PAS (A) end the superior effects of preventing gas
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generation. Concretely, for example, a compound represented by the following formula

is preferably used. -
M?* < Alx (OH)z (COs)xa m H20 Formula (1)

(In the formula (1), Mz"represems a bivalent metal ion selected from Mg, Ca and Zn, and

x and m are values which satisfy 0 <x < 0.5,and 0 Sm = 2))

Examples of 2 compound which satisfies the above formula (1) include:
Mgo7Aloa(CH)2(CO3)o.s - 0.54H20, Mga sAl2(OH):CO3 + 3.5H20,
Mes3Al(OH)126C0s * 3.5H20, Mgs28k(0H)124C03, ZnsAly(OH)16CO: - 4H20,
CagAla(OH)16COs - 4H,0 and the like, in addition to natural hydrotalcite represented by
Mgz*sAlz(OH)ls . {COy)* 4H20. Among them, a Mg-Al type hydrotaleite-like
compound represented by the following formula (2) is particularly preferable in the
present invention, from the viewpoint of preventing the gas generation.

Mg (.x AlX (OH)z - (COs)x2m H0 Formula (2)
(In the formula (2), ¥ and m are values which satisfy 0 <x < 0.5, and0=m=2)

The mixing amount of the hydrotalcite compound (F) in the polyarylene sulfide
resin composition of the present invention is preferably in the range of 0.1 to 1.0% by
mass, or the mixing amount of the hydrotalcite compound (F) is in the range of 0,01 to 5
parts by mass based on 100 parts by mass, which are the total mass of the PAS (A) and
the aromatic polyamide, and is more preferably in the range of 0.1 to 2 parts by mass,
from the view point of an excellent preventive effect of gas generation.

In the present invention, a fibrous reinforcing material (G-1) or an inorganic
filler (G-2) is preferably added in addition to the aforementioned each component, from
the view point of mechanica! strength of a molded material,

Examples of the fibrous reinforcing material (G-1) include: inorganic fibrous
materials such as glass fiber, carbon fiber such as PAN type or pitch type, silica fiber,
silica alumina fiber, zirconia fiber, boron nitride fiber, silicon nitride fiber, boron fiber,
aluminum borate fiber, potassium titanate fiber, metal fiber-like material of stainless steel,
aluminum, titanium, copper, brass and the like; and organic fibrous materials such as
aramid fiber and the like.

Exemples of the inorganic filler (G-2) include: silicate such as miea, talc,
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wollastonite, sericite, kaolin, clay, bentonite, asbestos, alumina silicate, zeolite, and
pyrophyllite; carbonate such as calcium carbonate, magnesium carbonate and dolomite;
sulfate such as calcium sulfate and barium sulfate; metal oxide such as alumina,
magnesium oxide, silica, zirconia, titania and iron oxide; and glass beads, ceramic beads,
boron pitride, silicon carbide, calcium phosphate and the like. These fibrous reinforeing
materials (G-1) and the inorganic fillers (G-2) may be used singly or in combination of
two or more.

The mixing amount of the fibrous reinforeing material (G+1) or the inorganic
filler (G-2) is preferably in a range of 1 to 200 parts by weight based on 100 parts by
tnass which is the total of the PAS (A) and the aromatjc polyamide (B). The fibrous
reinforcing material (G-1) and the inorganic filler (G-2) may be surface-treated with a
surface treatment agent such as a silane coupling agent or a titanium coupling agent, in so
far as the performance of a molded product obtained from the polyarylene sulfide resin
composition of the present invention is not prevented.

Furthermore, it is preferable that the polyarylene sulfide resin composition of the
present invention also includes an antioxidant or a stabilizer () in so far as the effects of
the present invention are not prevented, since it is possible to achieve superior effects of
improving appearance of a molded material after thermal treatment, and to prevent
thermal decomposition of polymer components when melt-kneading for the PAS (A) and
the aromatic polyamide is performed ot when thermal treatment of a molded material in 2
reflow fumace is performed, end flame retardance and mechanical strength can be further
improved. Examples of the antioxidant or stabilizer include: antioxidants or a stabilizer
including phenol (hindered phenols or the like), antioxidants or a stabilizer including
amine (hindered amines or the like), antioxidants or a stabilizer including phosphorus,
antioxidants or a stabilizer including sulfur, antioxidants or a stabilizer of hydroquinone
type and antioxidants or a stabilizer of quinolines type.

An antioxidant or a stabilizer can be included in order to stably maintain heat
resistance for a long period of time. Examples of the antioxidant or a stabilizer include:
antioxidant or a stabilizer including phenol (hindered phenols or the like), antioxidant or

a stabilizer including amine (hindered amine or the like), antioxidant or a stabilizer
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including phosphorus, antioxidant or a stabilizer including sulfur, and antioxidant or a
stabilizer of hydroquinone type and quinclines type.

Examples of the phenol type antioxidants include hindered phenols such as
2,2'-methylenebis(4-methyl-6-t-butylphenol),
4,A'.methylenebis(2,6-di-i-butylphenol),
4,4'-butylidenebis(3-methyl-6-t-butylphenol)
2,6-di-t~butyl-p-cresol,
1,3,5-trimethyl-2,4,6+tris(3,5-di-t-butyl-4-hydroxybenzyl) benzene,
1,6-hexanediol-bis[3-(3,5-di-t-butyl-4-hydroxyphenyl) propionate],
pentaerythritol tetrakis[3-(3,5-di-t-butyl-4-hydroxyphenyl) propionate],
tiethylene glycol-bis[3-(3-t-butyl-5-methyl-4-hydroxyphenyl) propionate],
n-octadecyl-3-(4',5"-di-t-butylphenol} propionate,
n-octadecyl-3-(4'-hydroxy-3',5"-di-t-butylphenol) propionate,
stearyl-2-(3,5-di-t-butyl-4-hydroxyphenol) propionate,
distearyl~3,5-di-t-butyl-4-hydroxybenzyiphosphonate,
2-t-butyl-6-(3-t-butyl-5-methyl-2-hydroxybenzyl)-4-methylphenylacrylate,
N,N'-hexamethylene bis(3,5-di-t-butyl-4-hydroxy-hydrocinnamamide),
3,0-bis{2-[3-(3-t-butyl-4-hydroxy-5-methylphenyl)propionyloxyl-1,1-dimethylethyl }-2,4
,8,10-tetraoxaspiro[5,5undecane, and 4,4'-thiobis(3-methyl-6-t-butylphenol) and
1,1,3-tris(2-methyl~4-hydroxy-5-t-butylphenol)butane.

Among the hindered phenols, examples of preferable hindered phenols include:
Cato 10 alkylene diol-bis[3-(3,5-di-t-branched Cj , ¢ alkyl-4-hydroxyphenyl) propionate]
such as 1,6-hexanediol-bis[3-(3,5-di-t-butyl-4-hydroxyphenyl) propionate];
dioxy or trioxy Cz 104 alkylene diol-bis[3-(3,5-di-branched Ca v, ¢ alkyli-4-hydroxyphenyl)
propionate] such as triethylene glycol-bis[3-(3-t-butyl-5-methyl-4-hydroxyphenyl)
propionate]; Cs ¢ alkylene triol-bis[3«(3,5-di-branched Cs ¢ alkyl-4-hydroxyphenyl)
propionate] such as glycerin tris[3-(3,5-di-t-butyl-4-hydroxyphenyl) propionate]; and Cq
wcs alkylenetetraol tetrakis[3-(3,5-di-branched Cs o ¢ alkyl-4-hydroxyphenyl) propionate]
such as pentaerythritol tetrakis[34(3,5-di-t-buty)-4-hydroxypheny!) propionate].

Examples of the amine including antioxidant includes hindered amines, such as
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a tri- or tetra Cy 3 alkylpiperidine or a derivative thereof [e.g,,
4-methoxy-2,2,6,6-tetramethylpiperidine, 4-benzoyloxy-2,2,6,6-tetramethylpiperidine,
4-phenoxy-2,2,6,6-tetramethylpiperidine), a bis (tri-, fetra- or penta Ci 3 alkylpiperidine),
Cs w20 alkanedicarboxylic acid ester [e.g., bis(2,2,6,6-tetramethyl-4-piperidyl) oxalate,
bis(2,2,6,6-tetramethyl-4-piperidyl) malonate, bis(2,2,6,6-tetramethyl-4-piperidyl)
adipate, bis(2,2,6,6-tetramethyl-4-piperidyl) sebacate,
bis(1,2,2,6,6-pentamethyl-4-piperidyl) sebacate, and bis(2,2,6,6-tetramethyl-4-piperidyl)
terephthalate), 1,2-bis(2,2,6,6-tetramethyl-4-piperidyloxy)ethane,
phenyl-1-naphthylamine, phenyl-2-naphthylamine, N,N'-diphenyl-1,4-phenylenediamine,
and N-phenyl-N'-cyclohexyl-1,4-phenylenediamine.

Examples of the phosphorus including stabilizer (or a antioxidants) include:
iriisodecy! phosphite, trisnonylphenyl phosphite, diphenyl isodecyl phosphate, phenyl
diisodecyl phosphate, 2,2'-methylene bis(4,6-di-t-butylphenyDoctyl phosphite,
4.4'-butylidene bis(3-metyl-6-t-butylphenyl)di-tridecyiphosphite,
tris(branched Cs 1 ¢ alkylphenyl) phosphate (e.g., tris(2,4-di-t-butylphenyl)phosphate,
tris(2-t-butyl-4-methylphenylphosphate, tris(2,4-di-t-amylphenyl)phosphate,
tris(2-t-butylphenyl)phosphate, tris[2-(1,1-dimethylpropyl)-phenyl] phosphate,
tris(2,4-(1,1-dimethylpropyl}-phenyl] phosphate and the like), bis(2-di-t-butylphenyl)
phenyl phosphate, tris(2-cyclohexylphenyl) phosphate, tris(2-t-butyl-4-phenylphenyl)
phosphate, bis (Ca o 6 alkylaryl)pentaerythritol diphosphite (2.g.,
bis(2,4-di-t-butyl-4-methylphenyl)pentaerythritol diphosphite,
bis(2,6-di-t-butyl-4-methylphenyl)pentaerythritol diphosphite,
bis(nonylphenyl)pentaerythritol diphosphite, and bis(nonylphenyl)pentaerythritol
diphosphite), triphenylphosphite type stabilizer (e.g.,
4-phenoxy-9-0-(4-hydroxyphenyl)-p-cumenyloxy-3,5,8,10-tetraoxa-4,9-
diphosphaspiro[5.5]undecane), and tris(2,4-di-t-butylphenyl) phosphate), a diphosphonite
type stabilizer (e.g., tetrakis(2,4-di-t-butyl)-4,4'-biphenylene diphosphonite) and the like.
The phosphorus including a stabilizer has a branched C 14 ¢ alkylphenyl group
(particularly, t-buty}pheﬂyl group) in general.

Examples of the hydroquinone-type antioxidant includes
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2, 5-di-t-butylhydroguinone and the like, examples of the quinoline-type antioxidant
includes 6-ethoxy-2,2,4-trimethyl-1,2-dihydroquinone and the like, and examples of the
sulfur including antioxidant include dilaurylthiodipropionate, distearylthiodiproionate
and the like, _

These antioxidants and the stabilizers may be used singly or in combination of
two or more. From the view point of excellent preventive effects of gas generation, the
mixing amount of the antioxidant or the stabilizer (H) is preferably in a range of 0.1 to
1.0% by mass based on the polyarylene sulfide resin composition of the present invention,
or is preferably in a range of 0,01 fo 5 parts by mass and more preferably 0.01 to 2 parts
by mass based on the 100 parts by mass which are the total of the PAS (A) and the
aromatic polyamide,

Furthexmore, it is preferable that the polyarylene sulfide resin composition of the
present invention is blended so that the chlorine atom content of the heat resisting resin
composition is 900 ppm or less from the viewpoint of control of the chlorine atom
content. Here, the chlorine atom content of the heat resisting resin composition means
the chlorine atom content wherein the chlerine atom exists not only in resin components
but also in all blended components. The quantitative determination of a chlorine atom
can be performed such that a gas generated by combustion treatment of a sample in a
sealed quartz tube (900°C, A1-O; atmosphere) is allowed to be absorbed to pure water,
and then jon chromatography is carried out using the water to measure chlotide ions.

The polyarylene sulfide resin composition of the present invention can include a
suitable amount of 2 processing heat stabilizer, a plasticizer, a mold releasing agent, a
coloring agent, lubricant, a weathering agent, a foaming agent, a rust preventing agent,
way, a crystalline nucleus agent and the like, in so far as the effects of the present
invention are not prevented.

The polyarylene sulfide resin composition of the present invention can
optionally include the other resin components in accordance with required properties.
Examples of the resin components which can be used as the other resin composition
incJude: homopolymers or copolymers of monomers such as ethylene, butylene, pentene,

isoprene, chioroprene, styrene, o-methylstyrene, vinylacetate, vinylchloride, acrylate,
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methacrylate, and (meth)acrylonitrile; and homopolymers, random copolymer, block
copolymer and graft copolymer such as polyurethane, polyesters such as polyester,
polybutylene terephthalate and polyethylene terephthalate, polyacetal, polycarbonate,
polysulfone, polyallylsulfone, polyethersulfone, polyphenyleneether, polyetherketone,
polyetheretherketone, polyimide, polyamideiride, polyetherimide, a silicone resin, an
€poXy resin, a phenoxy resin, a liquid crystal polymer, and polyarylether.

The recrystallization peak temperature of the PAS (A) which is included in the
polyarylene sulfide resin composition is preferably 220°C or more, more preferably in the
range of 220 10 240°C and still more preferably 222 to 235°C, when differential scanning
calorimetry (DSC) of the polyarylene sulfide resin composition of the present invention
is measured, When the recrystallization peak temperature of the PAS (A) included in
the polyarylene sulfide resin composition is in the above range, compatibility thereof
with the polyamide (B) becomes well and blister resistant can be improved.

On the other hand, the recrystallization peak temperature of the polyamide (B)
included in the polyarylene sulfide resin composition is preferably 265°C or less, more
preferably in the range of 240 to 265°C and still more preferably 255 to 262°C., When
the recrystallization peak temperature of the polyamide (B) is in the above range, the
compatibility thereof with the PAS (A) improves and blister resistance can be improved.

It is preferable for the polyarylene sulfide resin composition of the present
invention that the mixing ratio of the polyamide (B) in the resin composition is 8 to 20%
by mass, and the extraction ratio thereof is 7% by mass or less when extraction is
performed for the resin composition with hexafluoroisopropanol at 70°C for 15 minutes.
Here, polyamide can dissolve in hexafluoroisopropanol, and the result wherein the
amount of the polyamide measured by the extraction using hexafluoroisopropanel is
smaller than the mixing ratio of the polyamide in the polyarylene sulfide resin
composition suggests that a form, which is not easily dissolved in hexafluoroisopropanol
as compared with polyamide, is formed in the resin composition, and it is supposed that
suitable polymer alloy of PAS/polyamide is generated, and therefore the heat resistance
thereof can be improved.  Particularly, it is preferable that a value of Y/X is in a range

of 0.01 to 0.40, when X (mass%) represents the mixing amount of the polyamide (B) in
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the polyarylene sulfide resin composition of the present invention and ¥ (mass%)
represents an extraction ratio at the time of performing extraction with
hexafluoroisopropanol at 70°C for 15 minutes for the composition. " The extraction
method for obtaining an extraction ratio is described in Examples.

Concrete examples of the producﬁon method of the aforementioned polyarylene
sulfide resin composition include a method wherein the PAS (A), the polyamide (B) and
the other components, which are mixed if necessary, are uniformly mixed by a tumbler or
a Henschel mixer, the mixture is provided in 2 double-screw extruder to perform
melt-kneading under the condition that a ratjo of a discharge amount (kg/hr) of the resin
component to a screw rotation rate (rpm) (discharge amount / screw rotation rate) is 0.02
to 0.2 (kg/hr - ;pm).  When the resin composition is produced under such a condition, it
enables to control the average volume diameter of the aromatic polyamide, wherein the
PAS (A) is micro-dispersed as 2 matrix, to 0.1 10 1.0 pm.

As an example of the production method described above, a method can be
explained in detail wherein the aforementioned components are provided in the
double-serew extruder, and melt kneading is performed under the temperature condition
of the setting temperature of about 330°C and the resin temperature of 350°C. At this
time, the discharge amount of the resin composition is in a range of 5 to 50 kg/hrat a
screw rotation rate of 250 rpm.  The discharge amount 0£20 to 35 kg/hr is particularly
preferable from the viewpoint of dispersibility. Accordingly, the ratio of a discharge
amount (kg/hr) of the resin component to a serew rotation rate (rpm) (discharge amount /
screw rotation rate) is particularly preferably 0.08 to 0.14 (kg/hr * rpm).

Among the mixing components, it is preferable that the fibrous reinforcing
material (G-1) is provided into the double-screw extruder from a side feeder of the
double-screw extruder from the view point of superior dispersibility of the fibrous
reinforcing material (G-1). The side feeder is preferably positioned such that a ratio of
the length from an input opening of the extruder used for adding a resin to the side feeder
10 the total length of the double-screw extruder is 0.1 to 0.6, and more preferably 0.2 to
0.4.

The polyarylene sulfide resin composition melt-kneaded as described above is
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obtained as pellets, and the pellets are subsequently provided to a molding machine to

perform melt-molding, and thereby a target molded product can be obtained.

Examples of the meli-kneading method include: injection molding, extrusion
molding, compression molding and the like. Among them, as a molding of a surface
mount electronic component, injection molding is particularly preferable,

The molded product obtained as described above is excellent in heat resistance
and has high elastic coefficient at a high temperature range.  Therefore, it is preferably
used as a molded product which is subjected to soldering. In particular, as described
above, a surface temperature of 2 board in a heating furnace (reflow fumace) increases to
a high temperature of 280°C or moxre when an electronic component is used for a surface
mounting, and therefore, melting or deformation tends to be caused when conventiona)
PAS is used for the cormponent.  On the other hand, 2 molded product ¢an be soldered to
a board without causing melting or deformation, when the polyarylene sulfide resin
composition of the present invention is used. The aforementioned surface temperature
of a board, to which soldering is carried out, means the temperature of the surface of a
board, to which the soldering step is actually performed in the surface mounting method
and the temperature thereof is actually measured. Concrete examples of the board
include a cireuit board, a printed wiring board used in SMT method and the like.

Examples of the heating method performed in a heating furnace (reflow furnace)
in the surface mount method include: (1) 2 thermal conduction method wherein a board is
heated while loading on 2 heat-resistant belt which moves on a heater, (2) a vapor phase
soldering (VPS) method wherein Jatent heat generated at the time of aggregation of
fluorine-based liquid having a boiling point of about 220°C is used, (3) a hot-air
convection thermal transfer method wherein a board is passed through a space where hot
air is forcedly circulated, (4) an infrared ray method wherein heating of a board is
performed from the upper side or the upper and lower sides of the board by infrared rays,
and (5) a method wherein hot-air heating and infrared-ray heating are combined.

The molded product of the polyarylene sulfide resin composition of the present

invention can be used in various fields such as precision components, various types of
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electro components and electronic components, mechanical cornponents, automotive
parts, architgcture, sanitary, sports, general merchandise and the like. The molded
product can be particularly useful as a surface mount electronic component as described
above, since the molded product is excellent in flame retardancy, heat resistance, rigidity
and the like. |

The surface mount electronic component of the present invention includes a
molded product of the polyarylene sulfide resin composition of the present invention and
a metal terminal as essential components, The swrface mount electronic component is
fixed on a printed wiring board or a cirenit board by the surface mounting method.
When the electronic component is fixed on such 2 board by the surface mounting method,
the metal terminal of the electronic component is provided on the surface of the board so
as to be connected 10 a conducting part of the board via a soldering ball, and the
component is heated in a reflow furnace by the aforementioned heating method so that
the electronic component is soldered to the board.

Concrete exarnples of the electronic component used for surface mounting
include: a connector, a switeh, a sensor, a resistor, a relay, a capacitor, a socket, a jack, a
fuse holder, a coil bobbin, a housing of an IC or an LED and the like, which can

correspond to the surface mounting method,

The polyarylene sulfide resin composition obtained by the manufacturing
method of the present invention can achieve high flame retardancy, which can
correspond V-0 in UL flame resistance test standard UL-94 (Underwriters Laboratories
Inc. (UL) standard No, 94), even if a flame retarder such as so-called halogen-based

copper, antimony oxide and metallic hydroxide is not used.

EXAMPLES

Hereinafter, the present invention is explained in detail using examples.
(Examples 1 to 6 and Comparative Examples 1 to 5)

Polyarylene sulfide, aromatic polyamide and other compounding materials

(except for glass fiber chopped strand) were uniformly mixed in 2 tumbler in accordance
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with a mixing ratio described in Table 1. Then, the mixed materials were provided ina
double-screw extruder, to which a vent was provided, "TEM-35B" (manufactured by
Toshiba Machine Co., Ltd.), and while glass fiber chopped strand having a fiber diameter
of 10 um and a length of 3 mm was supplied from a side feeder (a ratio of a distance
from the resin supplied portion to the side feeder to the total length of the screw is 0.28)
50 that 40 parts by mass of the strand was supplied with respect to 60 parts by mass of
the aforementioned mixed materials, melt kneading was performed at a discharge amount
of resin components of 25 kg/hr, a screw rotation rate of 250 rpip, a ratio of the discharge
amount of resin components (kg/hr) to the screw rotation rate (rpm) {discharge amount of
resin components / screw rotation rate) of 0.1 (kg/hr + rpm) and a setting resin
temperature of 330°C, to obtain a pellet of the resin composition.

Subsequently, the following evaluation tests were performed using the pellet,

[Measurement of an amount of generated gas]

An amount of a gas, which was generated at 2 temperature of 330°C for 15
minutes, was determined by a gas chromatography GC2010 (detector: mass spectrometer
QP2010) manufactured by Shimadzu corporation, which was equipped with Double-Shot
Pyrolyzer manufactured by Frontier Laboratories Ltd., using monochlorobenzene as a
standard reference material,

[Blister resistance test]

The pellet of the resin composition was molded using an injection molding
machine to obtain a box-like connector having a vertical length of 50 mm, a horizontal
length of 10 mm, a height of 8 mm and a thickness of 0.8 mm.

(Evaluation of blister after drying)

A reflow step was performed for the box-like connector in accordance with
temperature profile shown in FIG. 1 using an infrared heating furnace (manufactured by
Sanyoseiko Co., Ltd.: SMT Scope). Evaluation was performed based on the following
two steps standard by observing the box-like container after heating.

A Appearance was not changed.
B: Blister or melting was observed.

(Evaluation of blister after humidification)
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After humidification was performed for an injection molded product at an
atmosphere of 23°C, 60%RH and 24 hours, the appearance thereof was observed by a
reflow simulator,

A: No blister was generated.
B: Small amounis of small blisters were generated.
C: Large amount of blisters wese generated.

[Burning Test]

Buming test was performed in accordance with a UL-94 vertical test to evaluate
flame retardance.

[Measurement of chlorine atom content)

Buming treatment (900°C, Az-0O, atmosphere) was performed for the pellet of
the resin composition in a sealed quartz tube, a generated gas was absorbed in pure water
and the amount of a chloride ion was dstermined by ion chromatography to obtain the
chlorine atom content.

(Treatment device)

Burned gas absorbing device: “AQF-100” manufactured by DIA Instrumnents
Co., Ltd,

Ion chromatography: “ICS-3000” manufactured by Dionex Corporation
[Meagurement of 4 recrystallization peak temperature (Tc2)]

At first, a sample was heated at a temperature (330°C) which was equal to or
more than a melting temperature of polyarylene sulfide (A) and aromatic polyamide (B)
(température rising ratio; 20°C/min), the sample was maintained at the melted state
(maintained time: 3 minwutes), the sample was cooled at 120°C at a temperature
decreasing ratio of 20°C/min, and the indicated recrystallization peak temperature {Tc2)
was measured.

[Evaluation of an extraction ratio by hexafluoroisopropanol]

Freezing pulverization of the pellet of the resin composition was performed
using a freezing pulverizing machine. Then, after removing coarse grains by passing
through a mesh having an opening of 500 pm, the weight of about 1 g of the sample

obtained by the freezing pulverization was measured correctly, and was provided in 2 20
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ml sample tube. 4 ml of hexafluoroisopropanol (hereinafter, abbreviated to “HFTP™)
was added to the sample. Next, supersonic treatment was performed to the sample tube
to which the sample and HFIP were provided at a temperature of 70°C for 15 minutes.
Furthermore, the solution obtained after the supersonic treatment was filtrated with a
filter, wherein the mass thereof was correctly measured,  Subsequently, the sample was
dried with the filter, and the weight thereof was measured to obtain the mass of the
sample which was not absorbed in HEIP,  The difference between the mass of the
sample, which was measured before the supersonic treatment performed with HFIP, and
the mass of the sample which was remained on the filter afier the supersonic treatment
(the mass of the filter was not included) represents the mass of the sample extracted by
HFIP. An extraction ratio was obtained by dividing the mass of the sample extracted by
HFIP by the mass of the sample which was measured before the supersonic treatment is
performed in HFIP, and is shown by percentage.

[Evaluation of release properties]

Using the pellet of the resin composition, release properties at the time of
injection molding was evaluated with a mold having a cavity shown in Fig. 2. Molding
conditions were a resin temperature of 340°C and a mold temperature of 130°C. By
eradually decreasing cooling time provided after completion of filling, time at which
molded product cannot be ejected from a mold was detenmined. Evaluation was
performed based on the shortest time T1 required for gjecting a molded product from a
mold as follows,

A: Tiis 10 seconds or less
B: T1is 10 to 15 seconds
C: T1 is 15 seconds or more

Furthermore, regarding a resin composition which had T1 of 10 seconds or less,
release properties were evaluated using the pellet by perfoxming injection molding witha
mmold which has a connecter-like cavity having a vertical length o£25 mm, alhorizontal
length of 2 mm, a thickness of 0.3 to 0.5 mm and 45 Pin-0.2mm pitch. Molding
conditions were a resin temperature of 340°C and a mold temperature of 140°C. By

gradually decreasing cooling time provided after completion of filling, time at which a
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molded product cannot be ejected from a mold was determined. Release properties
were evaluated such that “AA” is provided when the shortest time T2 which is required

for gjecting a molded product from a mold is 3 seconds or less.

Here, compounded resins and materials shown in Table 1 are as follows.
(1) PPS-1: polyphenylene sulfide (“DSR LR-1G” manufactured by DIC corporation,
non-Newtonian index of 1.1, peak molecular weight of 28000, and Mw/Mn = 7.5)
(2) PAGT-1: aromatic polyamide (melting point of 310°C, Tg of 120°C and peak
molecular weight of 45800), which is obtained by reacting, as essential monomer
components, 65 mol% of terephthalic acid, 25 mol% of isophthalic acid and 10 mol% of
adipic acid
(3) PAGT-2: aromatic polyamide (melting point of 310°C, Tg of 120°C and peak
molecular weight of 36100), which is obtained by, as reacting essential monomer
components, 64 mol% of terephthalic acid, 34 mol% of isophthalic acid and 2 mol% of
adipic acid
(4) PA9T: polyamide 9T (“Genestar N1000A™ manufactured by Kuraray Co., Ltd.)
(5) PA46: polyamide 46 (“Stanyl TS300” manufactured by DSM Japan Engineering
Plastics Corporation)
(6) Si: epoxysilane (y-glycidoxy propyl methoxysilane)
(7) Phosphite: a phosphorus type processing heat stabilizer (“Adk Stab PEP-36”
manufactured by Adeka Corporation, bis(2,6-di-t-butyl-4-methylphenyl) pentaerythritol
diphosphite)
(8) Phosphonite: a phosphorus type processing heat stabilizer (“Hostanox P-EPQ”
manufactured by Clariant Japan Corporation,
tetrakis(2,4-di-t-butylphenyl)-4,4’-biphenylene phosphonate)
(9) Hypophosphorous acid Ca: Calcium hypophosphite
(10) Antioxidant: Hindered phenol type antioxidant (“Irganox 1098 manufactured by
Chiba Specialty Chemicals Inc.)
(11) Hydrotalcite (“DHT-4A” manufactured by Kyowa Chemical industry Co., Ltd.)
(12) GF: Glass fiber chopped strand (fiber diameter of 10 gm and fiber length of 3 mm)
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Table 1
Examples
1 2 3 4 5 6
PPS-1 403 | 403 | 39.6 | 41.0 | 40.3 | 403
Mixing | PA6T-1 17.2 169 | 176
COmpOsiti | PAGT-2 17.2
on PAST 17.2
(Pats b | pags 172
weight) | g; 05 | 05 | 05 05 | 05
Phosphite 05 | 0.5 1.0 0.5 0.5
Phosphonite 0.2
HypophosphorousacidCa | 0.5 | 0.5 0.5 0.2 0.5 0.5
Antioxidant 05 | 05 1.0 0.5 0.5 0.5
Hydrotaleite 0.5 | 0.5 0.5 0.5 0.5 0.5
GF 400 | 40,0 | 40.0 | 40,0 | 40.0 | 40.0
Amount of generated gas (% bymass) | 0.15| 0,18 | 0,18 | 021 | 020 | 0.26
Blister Afier drying A A A A A A
evaluation | After humidification A A A A A A
Flame retardance VO VO | VO | WO | V0 | V-0
Chlorine atom content (ppim) 610 | 610 | 600 [ 610 | 610 | 610

Recrystallization peak temperature ('C) | 223 | 225 | 224 | 224 | 225 | 224
of PPS component

Recrystallization peak temperature ('C) | 259 | 271 | 257 | 258 | 234 | 222

of polyamide component

Extraction ratio (Y) of HFIP (mass%) | 42 | 32 | 43 | 43 | 35 | 43

Extraction ratio (Y) of HFIP / mixing 0241 0,38 | 025 | 024 | 020 | 0.28
ratio of PA (X)

Release property AA | A AA | AA A A
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Table 2
Comparative Examples
1 2 3 4 5
PPS-1 41.0 | 403 40.3 59.5
Mixing PA6T-1 17.5 59.1
compositio | PA6T-2 172 | 172 |
n PAST
PA46
(artsby gy 05 | 05 | o5 | o5 | 05
WeIgT) ohosphite 1.0 02
Phosphonite
Hypophosphorous acid Ca 1.0 0.2
Antioxidant 0.5 0.5 0.5
Hydrotalcite 0.5 0.5 0.5
GF 40.0 | 400 | 40.0 40.0 40.0

Amount of generated gas (% by mass) 0.48 0.38 0.35 0.15 0.32

Blister After drying A A A B B
evaluation | After humidification C B B B C
Flame retardance V-0 V-0 V-0 V-0 HB
Chlorine atom content (ppm) 610 | 610 610 900 10

Recrystallization peak temperature ('C) 222 224 224 218 -

of PPS component

Reerystallization peak temperature ('C) | 261 273 273 - 263

of polyamide component

Extraction ratio (Y) of HFIP (mass%) 5.1 3.5 3.6 0.1 55.5

Extraction ratio (¥) of HFIP / mixing 0.29 1 020 0.21 - 0.94
ratio of PA. (X)

Release property A A A AA AA
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BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a graph which shows a temperature profile in an infrared heating
furnace in a blister resistance test.
Fig. 2 represents a fom; of an evaluation sample used in the evaluation of the

release property.
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shows a tenperature profile in an infrared heating furnace in a
blister resistance test. Fig. 2 represents a formof an

eval uation sanple used in the evaluati 88 of the rel ease property. 33
CLAIM5 1. A polyarylene sulfide resin conposition, which conprises
pol yaryl ene sul fide (A) and pol yam derpBusas essenti al conponents,
and further conprises an organi ¢ phosphorus conpound (C), which is
selected fromthe group consisting of an aromatic phosphite conpound
and an aromati c phosphonat e conpound, and an inorgani c phosphorus
compound (D), whipehyaryercesudiide sanicomppsiian.gylsepcerapiiies polyarviengspidide

metal salt, K of phosphqrous acid _.and a netal salt of hypophosphoric
acid, as @%MR@Y&B&E@@W@PH %‘E’WOPF%’%“@ t he pol yaryl ene sul fide
(A and t I: . i |
conpositigﬁﬂggé%?ﬁ+%§aﬁg} gﬁ%¥%yﬁﬁﬁ§%éﬁﬁmbﬁgéhgﬁ#%%gggéﬁggﬂPglﬂm
aromati ¢ BRIuYBhAKINMUIGR ardigAt spiffetPitipoahd ends soRatie BhAPhéihte
essential structural unit. 3. The polyarylene sulfide resin
conposi t i oompewd; ehidhan inorgahai pio&honsaneaippuhd €O ethydnis dee ( B) i ncl udes
a terephthal am de structure (aﬁ represented by the structural formula
?

a, an i sopted HEmifedsoun qonsistineirol)a melpl sdtcaipbasipraus acidiand ametall salt of

formul a b, and, an  al.i phati ¢ hydrpcarbon structure represent
et e uohERshho PG PO, A< oML AR SR ol RS ROERERERE D)
(R repregap&épgnmﬁh&yhgpe group having 2 to 12 carbon atons)

2. The polyarylene sulfide resin composition according to Claim 1, wherein the
polyamide (B) is aromatic polyamide which includes terephthalic acid amide as an

essential structural unit.

3. The polyarylene sulfide resin composition according to Claim 2, wherein the
polyamide (B) includes a terephthalamide structure (a) represented by the structural
formula a, an isophthalamide structure (b) represented by the structural formula b and an

aliphatic hydrocarbon structure (c) represented by the structural formula c;

'®) 0
H H ol {}
—N—-R!-N-C C—

Structural formula a

(R! represents an alkylene group having 2 to 12 carbon atoms)

Structural formula b

(R! represents an alkylene group having 2 to 12 carbon atoms)



O HH11 NRI-NC 0 11 C Structural formula b (Rl represents
an al kyl ene group having 2 to 12 carbon atons) 34 00 HHitfl
-N-RL-N-CGR2-C Structural formula c (¥ represents an al kyl ene group
having 2 to 12 carbon atonms, and R2 represents an aliphatic
hydrocarbon group having 4 to 10 carbon atons). 4. The polyarylene
sul fide resin conposition according to Claim3, wherein the pol yam de
(B) conprises 65 to 70 nol % of the terephthal anide structure (a)
represented by the strﬂctural @ornula a, 20 to 25 nol % of the

I sopht hal am deHstrucH uHe rlepresented by the structural formula b
and 10 to 1%=mFR oM r-p-l&-t—rc hydrocarbon structure (c)
represented by the structural formul a c.

Structural formula c
(R represents an alkylene group having 2 to 12 carbon atoms, and R? represents an

aliphatic hydrocarbon group having 4 to 10 carbon atoms).

4. The polyarylene sulfide resin composition according to Claim 3, wherein the
polyamide (B) comprises 65 to 70 mol% of the terephthalamide structure (a) represented
by the structural formula a, 20 to 25 mol% of the isophthalamide structure (b)
represented by the structural formula b and 10 10 15 mol% of the aliphatic hydrocarbon

structure (c) represented by the structural formula c.

5. The polyarylene sulfide resin composition according to Claim 1, wherein the

polyamide (B) is polyamide 9T or polyamide 46,

6. The polyarylene sulfide resin composition according to any one of Claims 1 to 5,
wherein a mixing ratio of the polyarylene sulfide (A) to the polyamide (B), which is a
mass ratio represented by(A) / (B), is 95/5 to 50750,

7. The polyarylene sulfide resin composition according to any one of Claims 1 to 6,
wherein a mixing ratio of the organic phosphorus compound (C) isin a range of 0.1 to 1
parts by mass based on 100 parts by mass, which are the total of the polyarylene sulfide
(A), the polyamide (B), the organic phosphorus compounds (C) and the inorganic
phosphorus compound (D).

8. The polyarylene sulfide resin composition aceording to any one of Claims 110 7,
wherein a mixing ratio of the inorganic phosphorus compound (D) is in the range of 0.1

to 1 parts by weight based on 100 parts by mass, which is a total of the polyarylene



1 The polyarylene sulfide resin conposition according to Claim1,
wherein the-polyarnide (B) is polyam de 9T or pol yam de 46. 6. The
pol yaryl ene sul fide resin conposition 3accordi ng to any one of C ains
Ito 5, wherein a mxing ratio of the polyarylene sulfide (A) to the
pol yam desuifile, (AMthe polysmider(By she arghnic pRaspROE bOEPSMAACY andBho inbSaS/ 5
to 50/50. 7. The polyarylene sulfide resin conposition accordinfng to
any one d@hosphorysscompognd(Dinherein a nixing ratio of the organic
phosphorus conmpound (C) is in a range of 0.1 to 1 parts by mass based
on 100 parts by mass, which are the total of the polyarylene sulfide

(A, the polyam de (:B), or.gani ¢ phosphor,us conpounds (C) and the
i nor gani -pﬁ%@&ﬁg’@ﬁée'@oﬂibh&f?ﬁaﬁlgEﬁmpt’sg‘mﬂ%orsmgﬁam eneeofdelrimsdetoBesi n
conposi ti j 0 f_ C ai 1.to 7,, wherein a,m xing
a0 of "TRsAf SRS SIIEDS L o e e debeln Firan dahi e, 1
to 1 part i ‘ Which s a,total of
t he pol yé?ﬁ; ébr?egg 0%35%55[?‘@? I@,ﬁﬂé}ﬂ?}&gg%lﬁgté%gy %ﬁﬁ%ﬁ"@%hf%%’%ai $a
phosphor yaticQMmMAYe! thévebhtiavelite LSRR viei S PSR 26 Hﬁnﬁmmpa@iﬂagg D).
9. The polyarylene sulfide resin conposition according to any dne of
d ai ns 1 madedlarwhsghti(hin) brethp odngewf 8me16 uhd haea foh- NowtonfnRfd in the

nol ecul ar wei ght in the nol ecul ar wei gh range of 25000 to 30000,

whi ch is@%’&l‘&&t%’f@ I8} gel penneation chronatography, has a ratio

(MM Mn) of the weight average nol ecul ar weight (Mv) to the nunber
average nol ecul ar weight (Mi) in the range of 5 to 10, and has a

Cul i ae Ao, A BASE e gk RSP hoRpoonageopiiat by viome o vt 0105,

e r o bR g SR B ooy BR AL T B bl ool

conposi t k®POGCKM.di ng to any one of Clains Ito 10, further conprising
an epoxy type silane coupling agent (E), a hydrotalcite conpound (F),
and a fibrous reinforcing material (0-1) or an inorganic filler

(0-2), in addition to the conponents (A) to (D). 12. The polyaryl ene
sul fide dési hhepelpayions swfide wsintompositiomanconting ofan@loat bECRitho] 1110,
further comprising.an antioxidant (H),.in addition to the conponents
(A to ( 580’(158%5‘36‘?512%3’2898 silgrg coppling,egephiE)) hxdretaloite dempawdi(F), -
conpositi i: : DY s f Cains I.tqQ,12 erejn, a

recryst alﬂqclp% giﬁfogﬁq%@%ﬁélﬁ%ﬁfgepgﬁ@r'g G REEHIF ﬁg?"ﬂ}é lr‘sﬁddftl%é‘)@)ﬂ) is
220t or e%%m@&q?gtémystal i zati on peak tenperature of the

pol yam de (B) 1Is 5t "or less, which are obtained by neasuring
differential scanning calorinetry (DSC) of the polyaryl ene sulfide
resin conposition. 14. The polyarylene sulfide resin conposition
accor di ng2t oTanpolyarglent silfide resintompodition acibrdiMietoaind ofe BT Glafds T/F 110 of
the polyam de (B) .in the pol yaryl ene sulfide resin conposition is 8
to 20% birHiSE SOMPRANZAN anboK ﬁ(ﬁa, inadditionto thaeompbaeats{is) e ((B)ani §GA%
by mass or@eé s, which is obtained by extraction of the polyarylene
sul fi de PEST/conposition w th hexafi uoroi sopropanol at 70C for 15

m nutes. 15. A manufacturing nethod of the polyarylene sulfide resin
conposi tion, which includes; provi di ng the pol yaryl ene sul fide

Goubl o seF on t Ry ERE i fefa WohpBforE 1o SiaaTB ) PrESt ik 1 1012,
conposi t iereitdferysRRiAa08béakAmpd Alreb i Rd %@Y%l%legeagheﬁ@%[ﬁg%%@ Eoﬁt

(kg/ hr) of resin conponents to a screw rot . ar ge
amount / mes, eud e odcaystallizatioh epali SmPer@fird 6f tBe Bolykide\(B) [sHEC &NWsq,

drawi ng out the melt-kneaded conposition.
which are obtained by measuring differential scanning calorimetry (DSC) of the

polyarylene sulfide resin composition,

14.  The polyarylene sulfide resin composition according to any one of Claims 1 to 13,



~

16. A surface nmount el ectronic conponent, which corrbri ses a nol ded
product of the-polyaxylene sulfide resin conposition according to any
one of laims 1 to 14 and a netal termbnal as essential conponents.

wherein a mixing ratio of the polyamide (B) in the polyarylene sulfide resin composition
is 8 10 20% by mass, and an extraction ratio of the polyamide (B) is 7% by mass or less,
which is obtained by exiraction of the polyarylene sulfide resin composition with

hexafluoroisopropanol at 70°C for 15 minutes.

15, A manufacturing method of the polyarylene sulfide resin composition, which
includes;

providing the polyarylene sulfide resin composition according to any one of
Clairns 1 to 14 in a double-screw kneading extruder;

melt-kneading the resin composition under the condition that a ratio of a
discharge amount (kg/hr) of resin components to a screw rotation rate (rpm) (discharge
amount / screw rotation rate) is 0.02 to 0.2 (kg/hr ' rpm); and

drawing out the melt-kneaded composition.

16. A surface mount electronic component, which comprises a molded product of the
polyarylene sulfide resin composition according to any one of Claims 1 to 14 and a metal

terminal as essential components.



