SPECI FI CATI ON POLYAM DE RESIN 5 TECHNI CAL FI ELD [ 0001] The
present invention relates to a polyamde resin. Particularly, the
present invention relates to a polyam de resin containing a

par axyl yl enedi am ne unit and a |inear aliphatic dicarboxylic acid
unit having from6 to 18 carbon atons, as main conponents. 10
BACKGROUND ART [0002] A crystal | iSRECAFIGHEION pol yam de resin such as
typically nylon 6 or nylon 66 is widely utilized for fiber
applications such as clothing, and also for autonobile parts,

15machi n@OGLYaMIPDE RES®IN ri c/ el ectronic parts and others as

engi neering plastics, because of their excellent characteristics of
t oughness, chem cal resistance, electric characteristics and others
and the d&HNKXAL FeElDf in nmelt nol ding. However, owi ng to poor heat
resi st aniﬁomii mensi onal stability insufficiency caused by water
absor pti fluence thereon and nechanical strength insufficiency

t hereof, the réaae presmtpmﬂnhewa&lmes toma pdmamﬁheesmr&r@@ctﬂxirly,ﬂm preeenf or
thoseapllctlo imted. These

it oroby TRvepaps Sy Pt P CHE ag e i enk et and o incar
t echnol ogliphaiedicdsdxgtie aoid wnitihagink Eonn6 ko §¥ carbbmbteths, as main components.
el ec @i c/electronic parts applications with rapidly devel oped

sem conductor technol ogy, the required performance is high, and in
t hese, uBACKGROAMNDIARAI aliphatic polyam de resins is often

di fficul il Pil yam de resins excellent in 25heat resistance,

di nensi o %qoz tability and nmechani cal performance are desired. [0003]
Among them anAacr $telline a]@;ﬂiaﬁa@b@an@dm@smadcﬁ am ﬂ&eﬂ;aﬂydbxybeiﬁﬁglloﬂrﬁme
and adi pi ¢ d&}éq%etr after referr ogﬁogx %

char act oMId U2 ghTast ABRlEA onR g B Aot FpRGblERF oW

wat ers abm&b@bﬂﬂpa&m eaéctﬁaaleatmdc pmsihrﬂtdm&rrs by @@ﬁdeﬁﬂgbla@@@ | bevaadd of
pol yani d uto blle

el.équem gﬁld is.uti I c\%@

el ect ri cHENTSEEE aﬁ%“rt?%mFﬁP grica I'te%‘rs"ﬁ °'51§ aptegjglics
wei ght 1 gglugthbRnnWitideadipietl thebrgbMNig rhélt Aekinged. H&\}O&Qﬂ]owmg to poof Agat
crystalllzatlondﬁgneed of, glon is slo W S conp 1gsred with that of

nyl on 6 EsHtangeslimgesionsd sgbibnigsyt W%ﬁa WAl phsoEptjoayigflpenses i n

a mol d dyfetdte aﬁalnﬁﬁcﬁﬁﬁlbaﬂ@trgﬁ?ﬁihr&gfﬁdﬁfc:?@ﬁere(ﬁnﬁlelréslﬁ ﬂeﬁr@ﬁl@ﬁl@tlc in that the
problematic in that t nol d t her eof is difficult and the

mol dé&¥ pF%E@f s PeefPE BroseaplisriiQns 1 %te Fofhesp days ip@agisnler, in gHtonobylg
nyl on MXP& ciﬂUn@ With d@hﬁeﬂ%ﬁetaltaﬂt@nﬁﬁbgﬁbhﬂdié%y hﬁ@élﬁ%ﬁceﬂﬁﬁintlhg
Cr

enhanced bél Qgﬁ@t hereto nyl on 66 having_.a hi g} stal lization
speed or technlogpifdaed elsciiigetestgpicpres éPRIBCPBq’I}Sl‘? 1apHlly geedrnrefer eof or
by el eVaEén%@oﬁ&iﬁtdF@écﬂnél%ﬁ?Qh@Péﬁﬁﬁ'ed? orﬁfﬁﬁE@is@nglP@ﬁ&ﬁith@seDQWnt 1

di scl oses a pol yam de resin conposition co r| si ng nyl on
66 and giradisionglgliphatic polyamide gagpg éy oftntiffoy raPpW@mﬁijlq r@ﬁnsexqu@%t@ases
physj¢al h@ﬂ@é%ﬂ@aﬂc@ d&%‘eﬁﬁbﬁé?%ﬁbhitﬁ%@ﬂl\ébﬂaﬁfﬁ&??@ rforfan&OBaEgha th the
case of n MXD6 al one i ncorporating talc powder |owers the
mechani c 00§1rength and therefore, the anpunt thereof to be

10i ncor por at ed Al Rynkigdh 84 ar&tggt@csﬂjol?/amlde obfa ﬂkﬁrﬁonpﬁﬁ ﬁ{ler%dﬁhﬁﬁ’é 4RES

a polyam de resin that ‘conpri ses gur pose of roduci n

ri gi d nobdipiglagid Gereinafier @fe;rrﬂddOtaﬁeyb@M%iPiﬁ B qhmaé@az@d bbh&hﬁtr@@th
t her eb t
ereby %ﬁgﬁ gg&%@.} d?%a%ﬁéﬁ%I ald 1b{9«'x}«%4e10£b Bﬂ%@bﬂ@ﬁééér‘]cgnﬁaaﬁé ﬂli'Sth%P{?Hﬁh?‘ﬂafl‘g

from 15 %o 15 “par axyl ene amn rom
of n¥d axylmhataﬁe@ﬂyamd@eremamnéledmtdgﬁdmutcun@nle@ad@ﬁm ¢lettrig/etactyomia’s t o

80 nol % Bg.rtsaﬂgoxy 'lﬁetgl agl%ﬁpa(ﬁéﬂ Iaé ﬁreﬂ% q’e?%glg fécd{l%rg\gltﬁ gogﬁ-e %&{i’gﬁfegged.

aromatic” car I C acl sucn as tereph Ic acid

mai n conff¥féht s.

The crystallization speed of nylon MXD6 is slow as compared with that of nylon
6 and nylon 66. Accordingly, nylon MXD6 hardly crystallizes in a mold during

35  injection molding thereof, and is therefore problematic in that thin-wall molding thereof



[ 0006] 20The pol yam de contai ning a netaxyl yl ene group or a

par axyl yl ene group may often generate a radical at the

benzyl met hyl ene group thereof, and therefore the thermal stability
thereof is poor and as conpared with that of nylon 6 or the like
pol yam de. Accordingly, there have heretofore been nade a | ot of
pr oposal ss digfiatli ang thomiohded predrstst thakof may afien wagpbi [Fot thepgwepssingnfor
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pronote apaodqti on for pol yam de but also exhibit the effect of an
xi sting it nBESEH JEBHUS A ReL B SRPTEES A SrOpLses b gumpose
sui table oammﬂhcxﬁg atriped Molpat seuchae bitto a}c&iﬁdyairﬁxds &lodeduial chaih td thereby
possible.to ob ain@%ﬁoﬂé%g'de haV| little, and x;qeglelra} 'tn

col or toHEreaé‘F}l*ﬁﬁ‘ P FERT 2 ¢ CREPH Pé@@@ilf‘ﬁ it P8t unent
ol 1 By o spess ot s .

at ent cynent, - A-

TECHNI CABICAROBVERF %e%wsmg R W Y ainbaicdigp bﬁé%@ﬁlwqmlp
cont ai Ns 20&$ 55 Riolv,GIARAMAATR GridreTieadid s@cmrtarwmﬁhlm 8nhe ke Nstmand
a linear al |(§)hat| c dicarboxylic acid unit having from®6 to 18 20

carbon afPHBEON®en when sodi um hypophosphite that is generally used
as a phogﬂj@gyus atom contai ning conpound is added in the

pol ycondensat i og step he am dati on Cf}ﬁl d not be pronpted, and
ther#fore, thefl ea?lga@ OBPHBP%thEH‘Y S BT Eaé?’i‘ﬁ YleRC gi08R may
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[0011] AaRe&E]RY, HRr&BaRHeYQEoBY bédcASnieasSIBNé S ﬂrBﬁ!c%Bis'r@lﬁnh@té ihRE R e
a polyam de resi'n _conprising, as main conponents thereof;

par axyl y PEW@HF%ﬁfaﬁélt&HHP@WhB@ﬁuﬁlqnﬁﬁéﬁ PRIrGHQHPBYIE SRETEORd havi ng
from$ tgnoba jcarbon atonms, and having little gel and excellent in

30col or tone o ) o ) )
For example, for obtaining a polyamide having little gel in the production

process thereof, it is important to reduce as much as possible the heat history in the

production process of polyamide and to promote the polycondensation so as to rapidly

reach the desired molecular weight. For the method of reducing the heat history in the
30  production process of polyamide, it is effective to add a compound having a catalytic

effect into the polycondensation system for rapidly promoting the amidation reaction.

[0008]

As the compound having a catalytic effect for amidation, widely known is a
phosphorus atom-containing compound. A methoed of adding a phosphorus atom-

35  containing compound and an alkali metal compound in polycondensation for polyamide



SOLUTI ON TO PROBLEM [ 0012] The present invention relates to the
following [1] to [4]. 35[1] A polyam de resin conprising a diam ne
unit containing 70 nol % or nore of a paraxylylenediamne unit and a
di carboxylic acid unit containing 70 nol % or nore of a linear

al i phatic dicarboxylic acid unit having from6 to 18 carbon atons,

whi ch hadasbeingsppased s ﬂat@mtc{&n(cemnplat seePateht Doorm&0 3.0 A, phOosphopm and
a YT val f : e I ffe t ce
it 31 o e pobine qoRbuh ab el 8 prino S B B holy B AR 4460
parts by cnbibg thé eff¢ve of)mi yaivxdlant @gireveat oadoﬂtlng of polydnmdatmm&g to]s}x;@ﬂld
fromO. 01 t rystal a

51" A rochistnd B BE PR ol S iRl Bere B R iR Mgt WS ove
[1], Sonpompoungl @ lﬁtﬁriecbi‘s saiettied polsyoesiblens abianm pdlyande amung little gel
conponent 70.mol % 10 or nore of paraxylyl enedi am ne and a

ont ai ni.n
di car boxﬁ‘flﬁ{f ilelf‘f IBgHJSBﬁoé’ﬁt containing 70 nol % or nore of a |inear
al i phatic dicarboxylic acid having from6 to 18 carbon atons, in the

presence orus atom contai ni ng conpound (A), wherein
t he phosﬁﬂi@&ﬁ@ﬁ&cont ai ni ng conmpound (A) is at |east one selected
froma gPATENDRSTERATYRE al kaline earth nmetal hypophosphites,

al ka mgé(ﬁ? phosphites, 15al kaline earth netal phosphites, alkali
rreta ph at es, alkaline earth netal phosphates, alkali netal

pyr ophosphat es[Paa&rkajdcngleﬁtar}t mmtﬂl.smsophosphat es, alkali netal

met aphosphat es _an kal i ne .earth ates. [4] A
mol ded arti cl e[}?%?ﬁ %Pﬁ’ﬁntt%ea%ﬁ ﬁtgn{ﬁ%aﬁ%@ﬁﬂrdi ng to the above
[1] or the pol yrarkd®dcamehit JJonPoai4d-moeaccording to the above [2]. 20

ADVANTAGEQUS EFFECTS OF | NVENTI ON [ 0013] The pol yam de resin of the
present invention contains few gel and has good color tone. In

addi 15 on SUNIBIATOY YANTHE INSHNTOfN t he present invention is excellent
in 25var| o&%gg B%sEt erties such as heat resistance, nechani cal
properti a< 2 ength, toughness, inpact resistance),
chemi cal [g@®i st ance, |ow water absor bability, noldability,

i ght wei ght nes and can be nolded.into forps of filns, sheets, tubes
or fibers. Thublo™eNg BoA sasRPERolYEwids that copt@Ing, asBHR cPmpeREtDierest, a

favor abl yadg@dichediamarel LQMSanHQQHﬁ:b{ dlhati€BiBhmeLylidbiPnsdt BAMRSirb& 6 to 18
goods. Concretely, the polyamde resin is 30especially favor ably used

for o%ri 6@@%?‘@8‘{%%Wd"ft?&rspéluah%b’l@ﬂh?%’ég@ HstisdcAgraby pped asiagthogphiorus

requi r edafoth-Béfin rg%nip@aﬁd {sQRi&d RNAE paREoidRMsaYBhH Slep e Afbdiohichild
smal | -si ze thin-wa articles Phat are required to have high

cryst al | Rotha amedednd hegirradhere Wrs s Breblgimsiin Hiaf & lpngdgine ecaghien iSow
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reflectors, engine ne oring parts and the like that are required
ﬁ%%é

to have Bellationsmddhe e,coamaum tyhhBalhe qffﬁcawaqawﬁomémﬁ@wﬁme

resi g of Cglg&tlgfl@,%& amfieention is also excellent in sliding
properties and is therefore favorably used for various slide nenbers

such as B¥4#ings, gears, bushes, spacers, rollers, canms. Further, the

resin is also ﬁéﬁ%lEEQB blrJ @olﬁl@& h%% ]ﬁeﬁhﬁﬁﬁ/%{tio%ﬁer eo féietagn% olyam mide reém

tenperature dependency o I't 'viscosit I'S
t her ef or eompising $f mais cqrapwieats|therpef pmwbykmcumng@ angapEeURILPTAEN OF

EMBCDI NEMEac'tbLJQQ%cA'de having from 6 to 18 carbon atoms, and having little gel and excellent in

30  color tone.

SOLUTION TO PROBLEM
[0012]
The present invention relates to the following [1] to [4].

35 [1] A polyamide resin comprising a diamine unit containing 70 mol% or more of



<Pol yam de Resin> The pol yam de resin of the present invention
conprises a diamne unit 10 containing 70 mol % or nore of a

par axyl yl enedi am ne unit and a dicarboxylic acid unit containing 70
nol % or nore of a linear aliphatic dicarboxylic acid unit having from
6 to 18 carbon atons. In this, the diamne unit indicates the
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resi st ané‘é‘agﬁget%lﬂ’éff‘mh%’ hateg.p L@Wﬁ@“ﬁ&?ﬁtw & 6@56?6‘?\%1 pgta | n case
wher e t hene@phBsphaky hid @lﬁﬁlﬂieﬁéﬂtﬂ%&ﬁmﬁ@tﬁ/ﬁﬁﬁﬁh@@s in the starting

di am ne conponent is |ess than 70. npl % the heat resistance and the

chenmi cal resi stHdt@mobfedagicle gantaningiae RolypideResIRatcerding Kuihp aBeys Y

t her eof bg@BRRMIdd R tbmE¥aiBh ascobding REthetabe¥e %ﬂ arting dianine
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2_ et hyl [0018] oct anedi ami ne, 5-nethyl -1, 9- nonanedi ani ne; alicyclic

di am nes such gfe ﬂ@l?alﬁicﬁ(r@sﬁh B%%Eﬂﬁﬁ@ér&%ﬁ%@ﬂﬁms few gel and has good
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The Starting di carboxylic acid conponent df po resin of
the pres étfﬁngﬂh\b(élﬁm%ﬁﬁ, @mﬁ?'@rﬁﬁétaac% %WC%FqSMP:dOWWﬁ%WW@MWﬂIB’@| d
having f n%ma&l%g Ii ﬁgssa&rfﬂ'@njo% éld n?d'?b‘x‘ﬂg ofﬁhﬂso sHRks 4 Pes BPT €.
preferab rmre era % or nor e,

parti cul ﬁgmy pT@#Seﬂ@moyyalru@e resinog hmmsqmgn@nwms faoratg upgdrfenwarious

al i phati o] s 70

ol S or R B 0 oo B R B AR [Tty
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can be fa ra use |n various applications as a -polyam resin
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headhght reflectors, engine neighboring parts and the like that are required to have heat

35  resistance and toughness. In addition, the polyamide resin of the present invention 1s



point, and may therefore distill out of the reaction systemduring
pol ycondensation reaction to thereby disrupt the reaction nolar ratio
of the diam ne and the dicarboxylic 35acid, and the nechani cal
properties and the thermal stability of the obtained polyam de nmay
be thereby worsened. An aliphatic dicarboxylic acid having 19 or nore
car bon atabswexgelkat inyslﬂdnwepehhes anellis thegplfpei meraiﬂymb@i foolyraonsdéide esi n
and the reéSIbneCO a% SEELF Sr(:eSSS cry, £ %OFZI'% Eﬁr %Ilelgo
the ot he@¥aFT TS a|8%VE%%§?f HE Y SPHAR> f% ﬁlﬁg r dfrﬁﬁ §
di car boxylsocxesledt imapamm thapantdristios Aridl thatdmp‘erﬂhmrdemrrdehmief tive hyeeti C

aci d, succini. i c.,acid A

2o i recnyPy RGPS S, 24 SRR R i B Ro AP SO ordeE.

3,3-dbnethyl glutaric acid, 3,3-diethylsuccinic acid,

1, 3-cycl el i i i 1,3-cyc|ohexanedicarboxylic aci d,

1,4-cyc|6 éﬁgﬁggggﬁﬁgg£§¥$Qf%§ﬁ$ﬁ¥% sophthalic 10acid, terephthalic

acid, 2, @emw@hthalenedicarboxylic aci d, 1,5-naphthal enedi carboxylic

acid, 1,4 enedi car boxylic acid, 2,7-naphthal enedi carboxylic
PRBMdGR

aci d, and St es, to which, homever t he present invention
shoul d not be Hhapbsemld&@aﬁbfﬂieqﬁa@ent ﬂﬂeelﬁbﬁh\t@rﬂﬁ?ﬂééd Diigshir @i ne

conpopent and,t oxylic acid, 6 l15conponent, cta suc

e- caE$ ol &elefamnahﬁmeﬁaef e o3 AR 3351 A BIES RS 294 £ 1ck Oaghg?fdii uni
ani nocapkehtgindp Th malvh BetHoseshIear AgdHdtic ﬂﬁﬂrb@b{?l@c 884 usiedavifig {of 6 to
copol yneri.zati on conp gn nt to ,constitute the

am de res thin
a range ABECAYER ALES: ndn fikg,the faming it indicatss ‘flxer?@gﬁ%%‘é‘aﬂmﬁ 4%5%“ figp a
[0022] 2QARim dilthBRWoRs, goﬁ\@it,gﬂﬂ th@@idhidbk g AYLHt indidaRk YIEORMSMS B¢ Gt
to produce .t he pol yam_ de regln of the present invention, a snal

amount  ofeRveiIn giartinhdicarbarlin AT PRRIE Y eact i vity with the

termfal am notgs QMBuﬁJtr of Gl PRX )ﬁllylgﬁéﬂ%m% uBRbY ﬁ@d‘i’@mﬁ@)ﬁn@@s ﬁ@ﬂ:%bly 80
Exanpl es of t he usabl e conmpound 1 ncl ude aliphatic¢c monocarboxylic

aci ds su8PI%or R, reor&dqr%fer Ho BAl% opgioEe; naﬁﬂplfef%sa%l& 80 mphfoer iThe

aci d, Ca%@hﬁt cﬁ"@l’léjl’mééﬁﬁﬁﬂiah@ d?t‘éf%xyh@b{flﬂ ﬁn@ﬁ@ﬁhg frohl 6 ﬂﬁp&’édrﬁorﬁaﬁbﬂs in
I'Tyl’lSth aci d pa mtic acid, stearic acid, plvalc acid; aronmtic

monocar b&eydiraberyligacid vt g grefualyise melVeor mete merepieterably 90 mol% or
naphthalgﬂ@g@ﬁ@@ﬁﬁmﬁgﬂ§qbdnug%;phatlc nonoam nes such as butyl am ne,
anyl am ne, isoanyl am ne, hexylam ne, heptyl am ne, octyl am ne;
aron%@lc[QHﬁbanlnes such as benzyl am ne, nethyl benzyl am ne; and their
m xtures, to “@h@BMygﬂﬂﬁMﬁﬁno?ﬁﬁ;ﬁ&ﬁﬁﬁﬁ%mﬁﬁ%%ﬁﬁb@BbﬁHﬁH% 30not be
limted. [0023 I.n case where the nplecul ar weight regulating
agent i sPolyeendensabion pé 8 diarisa comBponest ¢rdriniag 70neolfopriagiedd ar esi n of
the pr es ﬁlraxiflgf‘éﬁéﬁlhlﬁﬁle 4% REREEE yﬁ@qgﬁ%ﬂ'%hnérﬁ%f)ﬁgfmﬁr%)?(pﬁol‘/% STy of
vary d nding on the reactivity and % po

ol ecul alﬂ hasmilgmtlw@garb@tyihﬁgmald?@mngtfmmé tod 8 garbpe amso ! B persencs Pl or
t he ke r to 10% by mass or so of the

t ot a%'s of s}% q%@%@n@h&an@% F“Q)mgn]’gndand di carboxylic acid
conponenfmnPD024] When a phosphorus atom contai ni ng conpound i s added

to the 5 pol yC HQ&Q?%E'E;A}?&X%@EM& BffﬁghSBIé/a&?&é’I%Eﬁhg)?méeé}@seﬁPfﬁB%ﬂﬂl

acts as a catalyst nsat i on ction an
col or at i evntaifis ponyedediaminegn e aweyafard 7&malts egmpre, plh*&rably 80 mol% or

POl Y CONARBRELL 88 pRASHET 0! Aol DG: REES Gl Bl 1B Ll T SFHGH "

process ri ses; as mal
par a3y y hmnmdl Cd mmeyllytﬂntdlammeamlthméamlrwl dopipanint isli7¢ ardbibroy niage dbérndthe

unit havij I S
att ai nodp el 86k Ruldt rbdn R AR Ah B i it R AHEBLASRIRM O e
conpoundtheteforeblye pitaitad pnlgam@mbgmnmﬁbe faxvembfyrmd grevdratus applwations as a
col orati 8&3/% 1der1]* s}frll Bging egceﬁll%ntollﬂt gon &Bpa%%rﬁ%ﬁgs? heat resistance, chemical
resistance and the like, and having low water absorbability. In case where the

35  paraxylylenediamine concentration in the starting diamine component is less than 70



The phosphorus at om cont ai ni ng conpound (A) to be added to the

pol ycondensati on system for the pol yam de of the present invention is
preferably such 15 that the tenperature at which deconposition
reacti on except dehydrating condensation occurs is (nelting point of
the resin conposition - 20C) or nore, nore preferably (nmelting point
of the resoith, dwrhpesicsistance arti} cloamikalrresistparetdf¢hd @sinyjowesfaed #iwl wattthe
mel ting %ngﬁdﬁﬁtQR&%@{?}n%@%SfeSi” conposition. Wien a phosphorus

at om cont/al ni ng conpound of Such that the tenperature at which

deconposi[0®igid reaction occurs is 20 (nmelting point of the resin

conposition - C)._or re. s added,. then the c ound._ ¢ sui tably
et the catarppls ERiebd RERE R o TRt u et dR S
can shi t addlydeeatiphittid ditinénes khehcds It hbuanédianinan]  G+hick med thatine, f1c8-

ol yconddrasigiti, e RRasamS LRl S Beb bl i i g
conpound péfthnédirhind 32 dltkalethyd- 1 galidxandtiiraine 3, p aphiasshil g hexahkdibmine,

met al phqgsphites, al kal.ine eart tal phosphi.tes,. alkali neta

Phosphat danely e rcatatire utgtriod pBRER ARG 3He hb digmtes St as

pyr ophos plBabie@misdethinecemekineneydis(mnirophaspitationexaabkal i net al

netaggosph tes an aJkaIi&F earh? met.al . met aphos ates_J%gqgncretel ,

t her &Y ma{YPRRERTIYHEG: PEtlyrlg WB%%‘HB%HP ,TO‘EFE%%‘EE therr mixtures,

hy pophos pdivhizh, Eoivwmipdipeidt IfrenS@tdbetldvyd bediglitedhosphi t e, potassi um

phosphitf gitassiun1hydrogen phosphite, lithium phosphite, I|ithium

hydr ogen %H' phite, magnesi um phosphite, nagnesi um hydrogen

phosphi te, cal ghysaRi@shirbe:ylic atidicompbie: g et fiasiibe t@in GFaBd pidkent

phosphat e, di.sodi um h ﬂrogeﬁ phosphat e, sodi.ym 35 di h drg en

phosphat &1VeBBPHEEHAIR % B Pléa,tlcd*ﬂﬁﬁgi%flg? AR Ay Eng deom B %FP&P%‘} atoms

pot agsi UM arfladiyieht 09 20 ni%SR hadre, proREIHOS 8 UIHOPA QP Rité, Gnord BB 2oM

hydrogen phosphat e, nagneg;un}dihydrogeﬁ phgsphat e, cal ci.um_,

phosphat BlOI ¥ AP, TOGRIRICFAPOE BAAIE ! oc aPClicpriMGRRRE 0§ s linear

phosphat glipHatit AiddrBARHRS Bahevindifloht T8 EBEPAEMs RPERIBRL @r rokd, hdAm

di hydrogen phaosphate, sodi um pyrophosphate, potassi.um pyraphagsphate,

magnesi uMCPDRIRSMOEIRAE sesiteanchapley rbibifogRelt @orking Hictael and can have

pyr 0phos piAteystARE IR WAPRESHIBLEilRR hAS BlerdthiERh & BRaRRA BbBamide resin

rragnesmmnetaphosIohatez cal ci um_ net aphosphate, |ithium ]

met apthos phbelavershlyrused m varieus prficadpns a3 dsRolygsride easindeping excellent inheat

hypophosphijstfice, BREMR21 HE1shMBO RISty Snd Gfh&lsiiRaPRASAR. t 8n c&R Ak Tihe

hydr ogen phosphate, cal ci um di hydrogén gposphape; nore preferred is

cal ci um Eiseplasifitke linge aliphstipd xyhe g heuaframd iyl Tempuatams A)

may be ajfwdiahthe di%g@]gflic acid com?%ﬁelﬁqplé% thh 7b lﬁ?olf’ot' RIS MSistance, the

atom cont al ni ng conpound (A) to be added to the pol ycondensation

syst em f ehenpipd 1postyraeiand thewpldabiity ofdhpresieletversavent i on is such that

t he ?@Osﬁﬂﬂbﬁf atom concentration in the polyam de resin conposition

could be from50 15 to 1, 000 p?n1 preferably from50 to 400 gpnl nor e

preferably frobx®uplepofl3be lippanalipbatici dieArbexyic geidihay gl fjom Sdenl ¥ @arben 300

ppm We ] : a2l -00: e L it he.: LN Corposi tion

P cos. Pioan nGRASRAAL UGahAE R EAL a4l RIGRIMERIE S L Ot

t her eof vrdespneadintidxdafigpancaharid.iadgrehedifcile tatradecane-dinsuk pentadecansy

t her eby r : ho, r.6s : L i e
gatQ 1£1e>JaHeééﬁé ‘ala‘é’ihe{nﬁ thé‘%éi 0@8&1}% a‘fnﬁ], P éHEdqgﬁPl%ft hAL %é?{hrt]éecf'ﬁ'&ﬁ

resin composition is nmore than 0 pp e gellation o

pol y3Hhi de graspicengsimgodiadippnacidyyezbleicacohvttiedicacidl, ungeeaine-tasidtandt may

be cause 1 o) el (A mai n

"n the nar RSB T HBRAL R RAC BRI R |

ar ti cl esdiranpokyler&id/havings & nr 1efO02FIn 26iRs dhea khw yeltagpoint med b 2@y boiing

speed regul at | n B). d he | nden L on stem

For the. D ahd o PRl sl o R T ARl ol R AR R bh s i
reaction to thereby disrupt the reaction molar ratio of the diamine and the dicarboxylic

35  acid, and the mechanical properties and the thermal stability of the obtained polyamide



35pol yneri zation speed regul ating agent (B) usable in the present
invention, there may be nentioned |ithium hydroxide, sodium

hydr oxi de, potassi um hydroxi de, rubi di um hydroxi de, cesi um hydr oxi de,
magnesi um hydr oxi de, cal ci um hydroxi de, strontium hydroxi de, barium
hydr oxi de, |ithium acetate, sodium acetate, potassium acetate,

r ubi di ummaayeheathercby swienedic eAatlphatagivesdioupliaaed aswng ¢@locinene carkimt e,
strontium acet at 5 harium.acetate ..and.thei.r mxtures. O those,

or ef e r o SHER NG 0%l BRI A naIGF s bl s R0

hydr oxi denore Abwd et fegdtanke.de, sodi um acet ate, potassium acetate; nore
pr ef erreio@ioj sodi um hydr oxi de, sodi um acetate, potassium acetate.

[ 0028] | ase where the polynerization speed regul ating agent (B) is

added5t o t he 1Expmibiesof denghdrisantinyditaboxtliveciiotha thedinear diphhtixe

e phos GHGF GG AL B LERTATPHD bbb py e RPN Ryt

pﬁl yrrﬁri zzahétﬁplasm&&d:f id,eﬁﬂﬂeﬂ:tyladgaiagﬁﬂ;[Z,EE)dlétbyllglLa:iricﬁaﬁxud rlt4-difn)1ethylg1utaric
phosphor us. .a .0 sphoru m.contai nin oun A ]. .
Chor o1 naftigr o b SENBROAE £ SRR et e Jr SR ismlinkdjbarboxyti
control l edidas,ﬁo@vcbﬁe)fah@ﬂlibﬁ'b&éy‘dtt ;}kid} 1 ,Zmibl’oﬁ)l‘lékﬁfeﬁi‘oa?:loytyﬁdi ﬁxﬁﬂgsdbmﬂmlic

0. 95, .15partjcul grl. refera rom0.5 to 0.9 romthe vi ewpoi.nt
of "t 18" bapdriceryfialy et el i anaelf 0. L ah e PouS o)
For pol ygeid z,atdapmhalen@ﬁ@ﬁlb@@ﬁbfaeidp@,hmEmaleﬁ@cﬁbaib@tylkfaeidpmismeir

i nvention, herein enployable is any nethod f‘ﬁé% ﬁot condensation in
2 ol t en THKGFSS, o EYChAOEV S, SiechuReht mEpRton owinek e to give a

| ow- ol ecogzal - wei ght pol yam de fol | owed by solid-phase pol ynerization
of heat treatnent thereof in g so]id phase state, (c).. .

pol ycondensat ir%ﬁc‘?m ﬂ%f %W?‘é‘ﬁ%‘?‘é‘? l?lﬁmﬁiCQ@PHH‘F“S\ﬂPﬁlr&eéjdEﬂﬂé‘?X% g

pol yasn deofpbhddnvasttitis Sichlad L QprodRt iR AkEREIR] aRphdtRGHAAS Ak HE acids

nol ecul ar wei ght, of the pol yam de, t hrough, additional polynerization
t her eof ﬁwhafismlfl%wpréﬁtl%ﬁ%&ﬁw@myemm% cg% £15¢) sﬂl?e(ﬁ%d?f? he Iike.

25[ 0030] coqolymerizﬂﬁ@nlé@ﬂn)ﬁﬂﬁ?ﬁﬁﬁ&ﬁisﬁ@[b B HHREmide RsiAPMERA aSh@dendts not
specifically defined. For e;?ggpl e, there may be nentioned a

pol ycond&fE3eting fromeths g vartageedths s BVepi¥s sur e an aqueous sol ution
of a nyl F@mggilt of a di am ne conponent and a di carboxylic acid
conponent for polycondensation thereof in a nolten state with

remo? ng wat er A4Fdngeciy e AICEURINGAZERS Inolycandesiéns tgiproduce the

pol ycondgpsgaiiitesif WP e ird@nAddéddna ShaAThABuHUTRGAGH LA Mpbend
di carboxylic acid in a nolten state foll owed_ by pol ycondensi ng tphem
under noRAENS praedly with the termaingleaneino e SpRReEYIrgroeRiobRAARIE ey ben
case whehgid. dERFPRs b tdidsent 'cé(m?&ﬂﬂqnélﬁd@alﬂih‘éﬁé BRNY¥EABo:8fcAcidl sich
nolten state for polynerization, the di am ne conponent may be ,
cont i nuoB%s#selia dddrreBioniteacih bk cardar HERG Aqié, apToic phdsapnbe agh, takdc
pur pose glia|ERBING sLCriyERGE bR PIARIRDsRariU @M Aliad oot | ON.
and the polycondensafion nay be attained with controlling the

r eact i onmoapgrsbalie acigs saeh ssdenzaic peid] tolveg acithawphthalepedathaxglipatify  of
the for il ] I ] j hl - rdi ng
o the Anaey b ERFTRme SR DUATAA fre AR, Boi PO PERIRere o1

et hyl eneheptyleniine, petylaming|asoraeficmpreandncstsueh bs kenzplapmins used f or

washi ng 0S| . i ' | :

pr oduct s B ie; shabBRRARRL S bic MRAEL AR LREH Al skl

t hr o3yh nefilte lpnitsdcondensati on i s once taken out, then pelletized and

dried be[(ﬂ%g] use. For further increasing the degree of polynerization

t her eof , e resin may be solid-phase polynerized. As the heating

appar at us to bh esedhifftbe mobtecilag werghs cdgubhtipp agent pohseden pelytémmlensation

preferreg j 1,0 h ' dryin [ I a

Fotary aruneefsatnbRRR BEEbLIY A e e R b R S Blegeef
be used may vary depending on the reactivity and the boiling point of the molecular

35  weight regulating agent to be used, reaction condition or the like, but is, in general, from



addition, the polyam de resin of the present invention has a Yl val ue

in the color difference test in accordance with JIS-K-7105 of 10 or

| ess, preferably 6 or less, nore preferably 5 or less, particularly

preferably I or |ess. Polyan de of which the Yl value is nore than 10

i s unfavorable as giving yellow sh nolded articles in subsequent

nmol di ng, 025@nid% he nassiesoceiahe toddl wé thefstarhieg diatrind @snpaehtoand i GORBSylic

There ar e ﬁn%wpogoqe indices for the degree of polymerization of

polyanlde Fesimodhd rel ative viscosity is one generally used in the

art. The[@@k@tlve V|sc03|ty of the polyam de reS|n of the present

invention is prgferably from1.8 to.4.2 nore pre bI 30fron11.9

Lo 55, par i1 COTAH §PsbebdPanpy st 5o PR S SRR AR "Vl evpoi ne

of thé opbilyeosieapparsysnes tofpréduec pnllydmcﬂearﬂeicoh'@suﬁmﬁbti inm cavhigistldod i ty

t her eof Thﬁrrq$at|ve V%$COSI5§ as referred & is the ratio of

the dr opBPRECIGHEHAUFIOP ABC BEVERY SR OpHEp &Y 88 YBS?I %‘%‘85 et g of

gg I yamFdexili;tir@QQhﬁbo@'Eo&ﬁ%szgiébgfsyﬁbm ﬁm gm passenmEasstiod, wthélpl?dg%t%;n
nnonFenske v r.a to the dropping tine

Sal ur1 o DRSS CHBRE HEa B Saefsich 26 Hama SBboRNet oGty chedamati cd

lF))y ]E he Llahdi 0 e aﬂlphéﬂ-d (gce(rﬁbxyhcaeid?%imfrﬁwiﬂgstﬁﬁﬁ oty 18 chrl‘bbﬁ @fomd, Eﬁ34}vh
refera yam de has nunber - aver a cul ar, wei ght, ,

(S oPtrcbneabithentRartia e Bt Bhh PG Ey EPeS StoB RGNS
10 000 t @oﬁﬁoﬁﬁﬂheﬁﬁgFﬁ)dnbﬁﬁﬁrf@WaYnlﬂé 182 ﬁ'am%ﬂaﬁéh A4 Efd&ation and having
partlcularléﬁ refe y from 14,000 to 30,000. Wien Wn falls within

t he abov@ &PIHhYE"HHRPRFERSHI cal strength of the nol ded articles of

the resin may lrge phadph6sus atih-toRminidpeoniRRO (A todfe ddded fhgabi ity
t her eof ; ;fe resin, my have @ sujtabl e nelt Vi S¢osi ty favora |e for

mol di ng. PAYER %ﬁ"@?‘é%?t?n Phige gelyieredent tay Bisasd insentirisgreterabht g
nol ecsl athalﬁlew&hgahfuwmm@u@io@%smhe@déhaﬁ ex&pgﬂehyarawvé Mhdepbatione

resin falls with er a range of froml. 5 to preferably from
1.5 to 3°scursisdreliing R?étgroééhedwa@@@@@rl% ?%ciq)§’f\mftfﬁ|fﬂ°fﬁ9ée g19Blve

range, tpfeltih@wehik bi ﬁ])é ré’sﬁ@cérﬁﬁos‘fﬁ(ﬁp-' ik CYoPﬁloPé"Paﬂﬁ%{lltaﬂY'pﬁ%bfy}’ch@f the

resin in nelting may be better and the workabi for melt kneadi ng
or melt FSHHSRPRIMEIRSE O retn CoBPRTRTe DELe? Elapsphwlaa@m FYHANge

t oughnes §orﬁf)0dﬂﬂ%ﬂs§§ﬂ fhat the gé}ﬁl%isratﬁﬂéjat ¥hal de%@fﬁ%f)élﬁﬁ rREGRES SRS s such
as the water absorption resistance, the chem cal resistance and the

t her Al EBelHBE paiwt @f RGeS FRIRRRS G203} 6T Wereis added; Hyashe comapapadicae

Resin Cogpesiy &bt Merchﬁ%cae@ﬁbttth&%fﬁ%ﬁrcahaéﬁsatﬁﬁl%wma%x@Eﬁ suitably
materials may be incorporated in pol yam de resin_ of

present Pﬂﬁv@rﬁthecﬁffecwhﬁwpﬁa%aw %@éld@é‘t foa Brov Ritng g larplaen @ﬂi@lhﬂﬂmé@ PWHIZ
the presgnhggaygg&ﬁﬂgmihggagggﬁgﬂﬁﬁﬁn@&&Qnthe properties needed for

t he pol yam resi n of resent 1 nvention, thereby providing a
pol yani dE00eki n conposition. Specific exanples of the additives

I ncl yde anti OX*rHé‘aléosPh%lJPQEu%ﬂ{ codtélﬂﬂl?tcgtrﬁ‘:%ﬁ ??)r iw‘ﬁﬁiéhﬁf(agfn'e%gﬂﬁﬁ%ﬁb

heat stabili zer -resi st ant ent, crystal

nucl eat i hypopljesnhitessiialisnetal phesphifes) aligaling watth atah ghesohites elkaki maml

4 Slin 1) 55500 S A A e
t hese, vmetad)gs'mph@seaham Sillgpdiymetal mntaplnqsph@tcwd atkaline ek imetal[ 0036]

(Anti oxi npl es of the antioxidant include copper-based
ant|OX|dg%P%hO%BE%§red phenol - based anti oxi dants, hi ndered

am n# based anEpnoreidhn there php bp hentisnddlawéabsiant lnypophlmhﬁte, rhégnesibms ed
anti oxi dﬁﬂ%o%hggb%itg,rk%dluirkﬁhosgaﬁﬁé a)dium hydrogen phosphite, potassium phosphite,
potassium hydrogen phosphite, lithium phosphite, lithium hydrogen phosphite,
magnesium phosphite, magnesium hydrogen phosphite, calcium phosphite, calcium
hydrogen phosphite, sodium phosphate, disodium hydrogen phosphate, sodium
35 dihydrogen phosphate, potassium phosphate, dipotassium hydrogen phosphate, potassium



(Crystal Nucleating Agent) 35In case where the pol yam de
resin-containing resin conposition of the present inventionis a
resin conposition for surface-nounting parts, the conposition
preferably contains a crystal nucleating agent as the additive
thereto. The crystal nucleating agent may be any conpound generally
used as ahlwdmealphnﬂﬂlla@maggesagm phodpbatepdiimagmesden hpdriogen ﬂTmsph&ty,st al

Sor gani ¢ S A O, SRR oo i G SRS b BA,

i ncl udes calicrum d»hlydm,gemp@wsphata,rhthwndphosphna, dbcthiley hydrbgemp’qosmxatdél,thlum
al um na,

o "o et ahbS Rl HeRth BRrieat bot&iunl BEoPASHERE Selfesim,
car bofiat @yraphosphete; bdciatmepyropigepisite) fitidamhnnethespiesd, smdmmsnétap:lmsphate

ead sili | hosph ad ,
carci um SPSPE T EAROOLE AR £ T AR RRPI e oL g BRR R
met al sahietiphobpldes aﬁdehfeﬁnﬁlk&ﬁes S e[bﬂthgdeapmﬁarreﬂtammmm hypeplzasphies ,

oxal at es tartra nd .t.he like. Th ay, I nc| es | ¢

caol | n. BTRaeS gy e et o et ogihal Fkam
def i ned dtmer@mqahbsphﬁte; imereqm&h&tl mcmleﬁlthy@gpf&gpnme t dheghasithetuslSmay
be a fallln vmthln eno acting the properties of

t he %s ﬁ%@?&gocr‘?mﬂg% ¥/bef‘ﬁi‘¥91ia£ﬁ amount of the crystal
nucleatllp@)m ent to be added |s fromO.01 to 2 parts by mass rel atlve

to 100 parts by, mass of pol , more preferabl
bart by mass.  WHEATOHE ol LAHOSP L MBI COMPPH DR OF 4H ot he

addi ti vetﬁmlmhmmldm@smﬁfer fespelyanide r@ﬂdoﬁthepméxﬁ ﬁn\a:lﬂﬁ@ﬂi i Jueh that
the resin 20 conposi |on not . havin

resi st ance a

i nfl uenc &ﬁloﬁﬂ?%ﬂ‘&rﬁo%ﬁntrﬁ? grheee Yamlfiﬂrréme&%% afition fou ?éeé@]ﬂ 50

(Filher) to 1,000 Elpm pret&amiaﬂofﬂ %0 @MOV\gﬁ)hﬂnﬁbrb'%iﬂéfélﬁbly%@WO W%(hﬁpﬁh ng
er

di fferent nor such im}lbrous or. cloth-lik

i1l ers. paricular ppehiby ggm s g@%@rly Hlenghe FheSPhRTLS &P ogientration

al um na, i th &N BOrAYdsiteon i 143§ ﬂmﬁlﬁ@q)pnb@lﬁ@ébnﬁpohhu deuldhet full g@xﬁﬂmt the
pOt assium.titanat e, calciumsilicate, calciumcar bonat e, ari um

sul f at e, eHfagyiaeseqfis ap ppteadant ppdhe nakyapEfa fesin cEmOsitigr may thersby eelas |

gl ass fl akese Wﬁ'éfgtl’f@bhd)épﬁ&*u% Qtonk 86t deftratRINih RSicbih ¢BhRSsiEYE B 1B8re than
swel | abl e f | uorom ca-based._ m neral s, 30cl ay %@tsum car bon bl ack,

gr apff t e LORBIPY P Ersussll a‘i@mf%thﬁeolyw%rswapmaw woY Bparopried A | i ke.
The fibr Qﬂ;f&uriﬂésk@oﬁ mayYeldBsed WydRO pkosphskuk QM%Htﬁnan%ﬁ%uﬁd Ay

Exanpl es the organic fibrous filleér jinclude whol aromat | c

pol yani dEmgin gy e mxlded articles.isad fie aubwardapreqrpgeoi g Iaphiéél apticipmmay

pol ypar ag{g?éwlv@d}geﬂ er epht hal am de resin, polynetaphenyl ene-

35t erepht hal am de resin, polyparaphenyl ene- i sopht hal am de resin,

pol ynet af€y| ene- i sopht hal ani de resin, condensate of

di amgodi phenybglihg @B&yﬁﬁﬁ%ﬁh@ﬁb&&re@&lhﬁné’&gc&l@QEBHE haddaGo @ d: as
well as wholly arona uli d-crystal ester bers, cellul ose
fibers apelyeensdensagen SBt@ﬁﬁmrethe mlymaﬂei rﬁ@m@%me@rﬁebtrl@u@ltfom| aleng witle thede

| fi fib
19 i ?FZr sI ﬁ?@g%ﬁgg@ong%ﬂrtaﬁf E%B?ﬂ(ti EA%E{ ?h t eelfzéljl#g‘;eél?g §If\eheI I .rﬁgs
I n addi tPQiﬁratlt)héf poliaipi enmbpmsienﬁféwm @ﬁéﬁcmitfmwmt péthe phpsphosss| |
SUS, br a?b%m Edh%ﬁfhg%l &r)p %ﬁb E%ﬁ@édsto REGAST WHiéh ‘ﬁB%é{ré?' ﬁa?@g.lse
oun SucC

ot hers of I norgani as pot assi m t| tanat e umn

bor at®, gsllssiamof pellyamide; aed theredore, fonagrtaéhmgﬁhs ainfidation reasppokpacd, a

xonot | it 4

wtn a spryiRipAthkifieo hitPlach (s plort S0l HNeA RUGO6H N ve

for use herei nTthg@ymbrmdt@nfsped@eg@lamﬁ@wnt f@andddwaikahsmcthl ]aydromdes

coupling t S i of

Che obt o R ear BEE Bl Rl AR ERL AR BHIRAAG CRln piefR B0 ES
and preferred are aIkah metal hydroxides and alkali metal acetates. As the

35  polymerization speed regulating agent (B) usable in the present invention, there may be



150ne or nore different types of these fillers may be used as

conbi ned. Conbi ned use of the above-nentioned powder filler and the
above-nentioned fibrous filler provides a polyam de resin conposition
excellent in noldability, surface beautiful ness, nechani cal
properties and heat resistance. In case where the pol yam de

r esi n- comtentiohelithesh hydromde,ssoﬂumnhpcfromhe gmtamemhﬁ%m&@mﬁbldmm s a

resin co sitjon for menber s ferre
Thers. CTRPRisider fosuph i e D G b coterin Mot et fom
i nor gani mydmmubuiﬁmaﬁpdtgxirdhehtaimﬁva;etat@ sbduemcmces pbﬂasn‘lum’ﬁbaafre; br ous

filler e surface-treated for the enhancin

hes voRtua ellS SeiR dcsinte, Shateiyt Btes caltt Arate s ostve 5r A
agent 5f Obaﬁﬁhtaeétaﬂ&gartd‘tﬁmhﬁﬂﬂﬂuﬁd@l | Ofyhaak, ﬁrbﬁn@@ﬁmﬂmmﬂycﬁrﬂﬁdé,q:fotassmm
conver gi %g gl%té th (L{ i br.ous 25fth %{%&Jot her anor p hous or
o vt s BEtoride; g Wﬁﬁy o¥ig, Gliiug SRS SR AERRP GRS A
a rei nf oqgrd grefdrtedicdre S@umlhs@rox@ie) sRBumlaoatate\hdthssivneadetdte.er as above
for bettﬁdzgﬁ; t he nol di ng accuracy and the surface snpot hness of the
nol ded a es. [0041] Not specifically defined, the content of the

filler may be m&dabmvlﬁrmegelyﬂ@hz&%rpl@eé@ﬁgumng ﬁg’dﬂttﬂﬁlsﬁﬂ&ﬂﬁb&h@s of
the resin conposition. Fromthe viewpgint of the noldabili t he

mechafi caPIYﬁ?Iaiﬁeﬁ%qOessysteﬁethﬁ R preptig ef @Pr?&bi“&ﬁ’ilzﬁ’é%l} Hegth Ef‘egu}fﬁlagtaseﬂ

l'i ke, thepf ﬂo'th@g d‘s@ﬂéx@@bto&rﬂoﬁtﬁ@ph@s@h&u@@fﬂﬁ%bﬁthﬁ&g’ e%rrﬁioﬁfl@(@})d—y[rﬁdlﬁm
1 to 200 parts ymass relative to 100 par of the resin

t her ei n, amsHe ¢rehansizpijon ssad 16&3&“@5@%&&3&/[&;31Wunbaﬁnhc’émom gtom
pref er ab bf’?ﬁdsgﬁﬂ)ﬁﬂs h@OmLOShtAREToRbo IRBEA) %@k&%@ﬂm relfdrt 8 BBt @HNR))

Exanpl es o | anme ret ardant include onopol yners, anti no

oxi de, mitRAEieERPdY s santollgdas forhe frqm .3 tpddhalforspmjﬁrabldaffﬂn} 0.4t 095 > As

the hgbr b%@ﬁlaﬂ? pﬁ%ﬂaﬁly’ﬂ%ﬁﬁ 00AB10.9, Frod BRI BeARIIS- of FREGA1 L 6 o%ﬁ:lﬁﬂtﬁ)% of

the solid lubricant include powders of fluororesins such a

pol yt et r ahd ipsrreRtiamatdheanidatien.  t et raf | uor oet hyl ene- ethylene

copolyne[ 29P|y0|efln resins such as pol yethyl ene; graphite, carbon

bl ack, nnlybdenun1d|sulf|de nol ybdenum tri oxi de; wholly aromatic

pol yanmi de 10 Fespolymstiggtiondo iodheaide pelyiamide repiniof drecresespipaentiosad

al loy, t bor on

7 e B o R B B e et on

shou?@ npelypendensationdn a molten statqm@sﬁ‘ea Ianemelechiar-pisi gpapplyamide followed

resin-co ; [ kS a
P,%%gl:ﬂ% Plﬂars;é ?ﬁf?ﬂme?EMdfmggﬂr&ftm&QQhQEﬁﬁﬁ Alsolid gﬁé‘ste sk, I@

resin co ers pre erreda I's uUus her el
f | uor or epPlysondgpsapiniea medicy Btartasi ¢ slewfingleculal-wsighb pelyamide; foléowd

pi gnent 8

rong. t n) St A R GO oF iy D Rl SRR 0N PO Amite i

eI ect r oc additienal velymenpa ereoBia agnalier Hate clamE@rknth@g(e)smmieg raaf Hiet like.
E‘% gr esin, especially preferred is polytetrafl uoroethyl ene.

[004 2 xanples of the nold rel ease agent, concretely nentioned

ar e | ong- chai nTh¢ pahioindengatipn asithbdas trenafenistan et spdctfehby détnady or d

esters, [

ostors, %@ﬁﬁ@% tgf‘(% ¥ Oéeylﬁ%(ﬁ@gg kaliy%é’n&ﬁé ltoﬁ;i]ﬁe?ﬁosd oﬂ%ﬁ%ﬁn&? gf’ésﬁf%e

si | i coneay mpuamudlmfra mpiloet sadtesf a digmigeicompohaniené s dicattexphesedt

Ir g\sllegt Icgﬁ ﬁ?&n%kgfo? gglﬁgnc{enggtlog%ergg ina iﬁ(ﬁ?en%g% Wi Kith P(ﬁn\}g\ﬁlpg %e‘?%nd

resiso conqmnknsaltmn watar; &ld zdmeﬂhedbépslyomndfensanbh compmsidg adding aldmrmael n

he. o avRBraieBL By Yo AReE RN it = hMGRRERERked Reoghy bl

resi n- cotheai mndagnasr];amﬂ presQrp osintd mteoffaptohequsme&eﬁhtmwnphael oin tase a:chere
t . t t
{he. ol o~ Aeres & S ade o BREATIoRy alat Ty s oo EpaRPeDkarom 8

diamine component may be continuously added to the molten dicarboxylic acid phase for

35  the purpose of keeping the reaction system in a uniform liquid condition, and the
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conposition for blow noldings, the amount is preferably fromO0.1 to 2
parts by mass relative to 100 parts by mass of pol yam de, nore
preferably from0.01 to 5 parts by mass. [0046] To the pol yam de
resin of the present invention, any other polyner or the Iike 10 may
be further added. In addition, a high-nelting-point polynmer such as
nyl on 6T,pok}gcbmdenﬁﬂiomnna3hbe dttakfsdrmi;h tajrmmllhg the e&apticamttnmmmuuc sores got to
differen f d. . .. .
addi ti ontbet“y‘ﬁ 8}'%%?‘9 Mg By te"ffrtr%"‘p ligdnifl® %‘%d BOlvgmice; ofp CBlaining
derivati \pmdmbtstaheordmglm Ihesabohe-aﬁnﬁa’fed(g@d)jropptimmyﬂmremhmbal,,triethylene glycol,

01 7 one) ipfiRe sl St el RE s o e b7 KR YgSFpats insid of en

l'i qui 8- ¢hq1amaianmoh¢hmgmgthb lveridtiy o€ thegrodetd toderppadhwedd i n t he

pol yam d§0633ji n- cont ai ni ng pol yam de resin conposition of the present
inventio Fthin a range not detracting fromthe effect of the
present i nvent ilhapoly@tdde] red bB’(air;eﬁh&ﬂuglemlt%l}fcbﬂ&)nsatlon 1s ofdeetaken out,

| yph | f,id ted th
Post b Coliitingtzeath S helB o o BT RERE BhGtung ielbeliEoAoh egzation
pol ymer thvadof s réircmag be kolid-pitasel Polyniegiped® s exd &d hbytidghgphatdsovbagsed

for a (I efer anmount of .70 nol % or. of all, .the
omolt £ B DR of S Ehast oD preHiine st S o 6o peagigagnd diyine
[0048]  apparatlif)es pellpheophefenstbt heightpbarafiy sbéh AT @di@dal n
t he pol yam.de resin-contai n| [esin co ition of the pres

i nvent i ofPHFEIGGEES rofaRy qg%hlieo"’f%o jnﬁ%tingrmiﬂ%’steﬂ ppe Wltha

const i t Ukatiy mmetmﬁ@@fte@enhm mutatlhﬁelab@waxdmeﬂ@wmedhé BrieBait anvichfion
al one, ot her . 30 b%g %%‘lers cont ai ni ng one or e constitutive units

r epr esentRRPlHHOL ot fi FEReRtAnyentiony gy ‘Eflr“?r\}?‘ﬁown[lﬁ?f @ and apparatus

The polypRaybienelspaficula, f&)ﬁo[ﬁdlﬁﬁz&@ ﬁaog@rmrahno@oﬁﬁdle}aﬂﬁaé Ip@ae}red is use
resent ed I"owi ng forrma(VII in

structura uni t n
anount oP wf%w{wgrwee%@hag a%ﬂqrat%@n%sq@m pentioned apee, singe m(t%e
[0051]  apparatus! fige $REL 1|nhy|bb Hl?t1glﬂl)/tc$0§e§ Rh& SRYoBetoRNerfskgon can be readﬂy

above- menti.oned. f or mul.ae (n) (VI'l1) may_have a substituent such as
an al kyl 2By It remayies @’F%Bthaénﬁ’ﬁéﬁwe qﬂqyg%on an al koxyl group, in
the aronpgosg)ring thereof 15[0052] Preferably, the

pol nghenyI ene sul fide that may be incorporated into the polyam de
resi 44 cont ai ni hBe PAl¥pmidsaasidef e present ipyention selont littlgvad ecls Hitieas 1n

Vi SCOSi t Y4difién W&ﬁﬂld\%&s& @fthle 9¥&s&xﬁ%ﬁ%tlyﬂﬁ§§a 91 baadihe 2010k9 and
at a tenperature of 300 of from 10 10, 000 poi ses, nore

pr ef er abflifferensmicsbin %CSO@anﬁbi 1§ds:7 leépf 1€¢ar ks, ?reffﬂéll’]éﬁéafm Igsspmore om
gggl ? g 3p@@§aﬁl9'5%§§ess¥h%&@éﬂ§%f&¥ehﬁﬁ? of Wsk.l Ofo1 PR f RhRBALE T VRany
is more than 10 is unfavorable as giving yellowish molded articles in subsequent molding,
25  and the commercial value of the articles is low.
[0033]

There are known some indices for the degree of polymerization of polyamide
resin, and relative viscosity is one generally used in the art.  The relative viscosity of the
polyamide resin of the present invention is preferably from 1.8 to 4.2, more preferably

30 from 1.9 to 3.5, particularly preferably from 2.0 to 3.0, from the viewpoint of the outward
appearance of the molded articles and the moldability thereof. The relative viscosity as
referred to herein is the ratio of the dropping time (t) of the solution prepared by
dissolving 1 g of polyamide in 100 mL of 96% sulfuric acid, as measured with a Cannon-
Fenske viscometer at 25°C, to the dropping time (t0) of 96% sulfuric acid alone measured

35  1n the same manner, and is represented by the following formula (1):
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met hod. [ 0053] In the pol yam de resin-containing resin
conposition of the present invention, the ratio by mass of the

pol yam de resin of the present invention to the above-nenti oned

5pol yphenyl ene sulfide is preferably from5/95 to 99.9/0.1, nore
preferably from5/95 to 95/5, particularly preferably from20/80 to
80/ 20, from t hReldatwepbsaositpf thhe heat resist@dice of the resin. [0054]
(Modi fi ei 6? yol efin) 10As the nodified polyolefin, herein usable is
one prep by nodi fyi ng a pol yol efin through copol yneri zation with
an a, f 3-unsat uE’aﬁfeldbl;@tﬁeq;»oyyanmdahasch nimbdraveaapemotaculie wal ghs ah), as

o oaucrTessen BB brtieRaR Rt fiefgdheb FERES ordfeih 1080 50000 ¢ e

like.5 Commepﬁdf@rablwam 12890 be401e00, pamiedlady pydfenslyokapy b @oe to 30,000.

oD ey S 5 S B B roEBLSBEl g it
et hyl Fne/t}}emmheﬂitgz Kmﬂilty ﬂiﬁﬂ ;froﬁi ﬁnwvﬁﬂﬂiohr/rtdﬂ'@lﬁﬂb lﬁoElleQtWﬂfﬁFfeof the resin may
propyl ene/ et ene ut ene copol yner,

propyl en %éﬂ?@f IT‘aB f%‘g’ﬁ%ﬁ%;hg Iéﬁ”&pyl ene/ 1- hexane copol yner,
propy! ene/ 1 - oglleng &@dlﬂlj/mdegrw&fﬂﬂélﬁfb@dd CeRERneceeP Mloydtalar

prop ene/ 1 g}ﬂd ene copoly gﬁ et hyl ene/ propyl ene/ 1, 4- hexadi ene
copo meel @PW@FW@I%%B?JF @/W&% @ Eiedeeip fallsyrigin a range of

et hyl enE/frbnbll'sQ@S/Olnér@ﬁé&!ﬂalﬂjﬂ@rOQQPQhO/BrEr When the degree of dispersion falls
et hyl ene/l bu nor homen opo%: ymer apd the I|ke to

ene/ 5-ethylid
whi ch, tﬁl 2poes reng s %W%%tenaagﬁbqstﬁ%hm itheelt Visgesty of ghe fesin
pol yani d@a feRInB 1EA Bt dileN8nd B8 mﬂ%ﬁmpwm@mk@éadmg%r%mardmg thereof
i nvention, the 25 anmpunt of th rmdlfled ﬁolyolgln to be

|ncorporﬁlaé(d’eﬂlt‘eé"‘F@Fea[E)‘?tVr‘?qﬂ an addifiomithgioug ciesinis g99d 1 dfhetass

rel af § ve vhoukQRoRidsSsubly a%@%va@ér aﬁﬂirﬁﬁtﬁ'ﬂ A8istalBs, ehdsiREBEAR BdsYstdrc® Bhd tHeO
45 parts by mass, particul arl ﬁ pr ef era |y from'5 to 40 parts by nass,

f r om t he (REFBYARIHE resistaperthrise hmay alsp §tgP@ﬁl1gt h, the inpact resistance,
the heat [gggsistance and the Iike of the resin. 30[0056] (Mlten

Li qui d- Cr stal Polymer) The nolten |iquid-crystal polymer has the

pr oper t y <BelyA@ide kesinCoOmpesidonsy ystal in a nol ten phase (that is,

showi ng optl CalyaARhSRAIUARY benedflfy ﬁe@ﬁ@ﬁ@l%ﬁr H@%n@ﬁ. Ih%lﬁé 1‘ﬁ§6rfoorated in
Vi 5005|t ri], .as neasured in pentafl uaofophenol fromO.1

to 524 p@@@}l}jﬂ%ﬁm@&%p@g%fnwen@wﬁlvelha rqngg mat @q{%tl%g frw thergffect
i ncl ude éf e |pY&§ﬁteiﬁvent1%H Q%ta@&rﬂﬁ{clehlﬁptﬁg blcPeR s ABRUITPhE Solyamide resin
hydr oxycarboxylic acid unit; a poﬁyester substantially co i Sing an
aromat i cOhiig PEssgdrkipn; thergby arayifing a aplyamsieaesia campasiboy | SRecHisi d

uni t andeﬁanlﬁésomhé GddHiPds 1Hahae mﬁlgsamaxﬁé&%fan§ ‘i%ﬁl& 996111%% r! aelg&%lfg a?eﬂg

an aromatic g roxycar boxy ic acl uni t, an ar | Car
aci d uni heagigbdigen wepthar-resissat spbiliners UVaahsetbpet costahivdeatingogemit i al | y

conps4 si ﬁs@az@rm@ﬁh& W&%Bﬁb{&afl?ﬂé}‘éthl‘&a Cluribitet arfisi ?anﬁoa@&rh&on

am nocar oxy I C acl unit; a ol’ yest eram & substanti a rsing

an ar onatrihtblmcgeéiﬁmmb&ttpr,molé@lgasg apent aad terldeeat Not cmm,@d ttmsh,v:’sq,

acid uni ]ﬁhg pol yest eram de
substant?a n?:dc?)?rpr?a??m Bgé%ogd%ﬁg%#{;ﬂq yé?]oxycar boxylic acid unit, an

aromat i c[¥Phocarboxylic acid unit, an aromatic 10di carboxylic acid
unit and.an; Ak tic diol unit; a poI yester am de substantially
conprising an aromati c hydroxycarboxylic acid unit, an aromatic

am n¥tar boxyl i Exauplds afntht antaoxidant mertude cdppearhased/dritioxsientd, hindérednd an

al i phati ﬁheq%opéas'éF 6@%0}{1&&@41 'h?rpiere}a WRYEbaseli gﬁtlg)zlggn%g hoé])\ﬁ%msi—b%geds houl d

not be |
antioxidants, thio-based antioxidants and the like.

[0037]
{Crystal Nucleating Agent)

35 In case where the polyamide resin-containing resin composition of the present
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15Exanpl es of the aromatic hydroxycarboxylic acid unit constituting
the nolten liquid-crystal polyner include, for exanple, units derived
from p- hydroxybenzoi ¢ acid, m hydroxybenzoic acid,

6- hydr oxy- 2- napht hoi ¢ aci d, 7-hydroxy-2-naphthoic acid.

Exanpl es of the aromatic dicarboxylic acid unit include, for exanple,
units dernwaton iscmesiarcepipbhitibn Coraatfdce- msmnthtgnaakﬁs,cthacbldposmcbmpmmmw o

acid, 4,4 - 20bi i carboxy] i pht.hal enedi car box

2o d, 2. Fornm AR t<dnEid oS R e oo deen
di phenyl miedyt ey 4odipount garchdiyyised avg egstal nucleating agent for polyamide resin,
di phenyl sul f on | es of  the

oY o o " b skl pS ke Rge Bt s ametplonidet PORER AP ELwts

hydr ofjui nof@ic dobdmeei Erﬂis, clapd divl thg/lik@q UFheanietal aMidomohyey digeoxidee, 25

phenyl hydr oqui.none di_hydr.o n .2, 6 d|h dr.oxynapht ene

D i AR A 5l 108, AP R PO B R -Gl R ige ind The e

4 4" - di hyTe eaorBarid adiy h{é_ﬁihal!ﬂﬁlcldﬁc_élsoﬁlhlh)édlfb@ﬁa‘tbl %Mhl Sdﬂbdrﬁf@calcm_m
Exanpl es o% t he all atlc diol acid Enlt |n& qia units

derived FPGATEE: rﬁ}% Ufe BISNE P FHERRALE| SHCYD Slilcﬁteblﬁ‘i‘ o

1, 5- pent angdédhm siﬂ;c@teh@éiaﬁ itekphale, Tead JABG RN E4EIQM sulfate; Bﬁiﬂﬂ@lﬂf@é

1, 9- nonane |oI 1, decanedi ecanedi ol

dodednedndhe like. Jfgeesa&maéy %Ptafﬁiit iaBs O%W%a@acryg%eéyﬁtﬁ%rat&&. d
unit inc ﬁ)b‘l%atefs QFxaBXaRkteated dtdithe HRE. 1 VER d40icRdadian0RESE Rhdlind6arflon
m am nobenzqQi ¢ aci d, 6égn1go 2-napht hoi ¢ acid, 7- am no-2- napht hoi ¢
aci d. 3599‘3{3?}} gepsym addhelikimt i ¢ di ani ne unit include, for exanpl e,
units dergosgy from p- phenyl enedi am ne, m phenyl enedi am ne,

4, 4" -di am no henyl i am_nonapht hal en

2, 7-di ami nonap&%we@}f@aﬁré » Breemoupeel fb%awaégu%atwa@gﬁm Bpadded

i quigi- Ché§tdlanp ohy PREng ﬂﬁhﬁ%anﬁ@ﬁot%ﬁ*ﬁ@in@ th@pre 91@1|e¥8§1th§rres@19”p“ sing
p- hydr oxybénzoi.c acid unit and 6-h Cafy-Z na% Rm c acid unit; a

pol yest eFORBesties dgeisra thpdpind ﬁlil@]ll&t tdcrﬁﬁp]tnucleatmg agent to be added is

4,4 -di hﬁ@frp()(lﬂptd)flﬁﬁh’é byads I%I&q\!éﬁfﬁ}mh?@'by%ﬁ%fl M%lﬁldeamgfél M@ﬁe}a%liy
corrprl S ng p- h roxy enzoi ¢ acid uni t, ene unit and

t er epht hapmco g toil Ot byangss| yBden Itheaaﬁl@@t Eb%@ddgii ﬁ@lswlﬂya tlepapngs i ¢
acid uni hddlév@aﬁgy efﬂyan%e Hﬁaﬁi&hﬂ%bﬁtaﬁk?é £hdU4Rd vaRP FoRrAENNLRGREQ oF tRSielin
unit. 10[0 e pol yam de resin-containing resin

conpdRi t F@ﬁpwthwtﬂ%@s ﬁtly negadiNe iflenegen Bigwashaneal preportisistad dhe

|i qui d- ceyab&ditige! ymer to be incorporated is preferably from0.1 to
200 parts b mass relative to 100 parts by mass of pol yam de, nore
preferabﬂ¥5§}0n10.5 to 150 parts by mass, particularly preferably
froml tg; parts by mass, fromthe 15viewpoint of the noldability
of the resin’conposition and the di mensi onal stability, the chemical
resi stance andAs e fillgeheseintueblerisi anydnaheviog differpgosophology, sudthas

et hegd OBoW@&DﬁBBﬁ Bf&FIF%EFéﬁags and other resins into the pol yam de
resin i s not SEeCI |ca ined, for which enployable is any

desi red net hodl xzﬂ‘oplewﬁﬁhppewdm ﬁlleelmblﬁetSllwesalmwathaadmwlﬂa e

pol yam d t S

o ciot or o Mg o ot HAE AL Lt o Rhe W) SchE bt kabonse
in the pbinjemdéteesignesionl sulfetd, Hymmshm-Horase disbeytasy gldwodad% rgthssngakes
t hem Y/ | t
kneadi ngmo %‘@S}}e(llo%% et hﬁ}s}llogﬂﬂgﬂ%e BQ%) Igvga?aélé;ﬁurpg?ﬁ ybaagédamu%q'alge
mel t 3k nesdldy,rgypsine, @mbmﬁﬂem graphdermdﬂgbdepuﬁﬁdjsﬂﬁge pobitetgifmometiplensrand
doubl e- Sﬁ{gw extruder, a kneader, a mxing roll, a Banbury m xer, a
vent extryder or the Iike apparatus Al the materials may be -put
into the extrutlkes fibroosnilesinblotesoomgalit aad inardanivefibrandfiliéren Examples of

mel t - knegded thegei n er, is..alsp enpl gvabl e where the
asin colbone figops AR pEESs FROMY honkyBapReti®e B IFr et Betdfeen
as fibers obtained from polyparaphenylene-terephthalamide resin, polymetaphenylene-
35  terephthalamide resin, polyparaphenylene-isophthalamide resin, polymetaphenylene-
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<Mbl ded Article> 35The pol yam de resin and the resin conposition
containing the resin of the present invention nmay be fornmed into
nol ded articles having a desired shape, according to a known nol di ng
met hod of injection nolding, blow nolding, extrusion nolding,
conpressi on nol ding, stretching, vacuum nol ding or the like. The
resin andsdphﬂlataaﬁﬂe\rasm;rpmﬂehsanmof:(hmrnhﬁ)drphledﬁcktmtand)tdrgphﬂmlimbﬁleﬂ

articles.of i neeri | as s_but SQ.as il sheet s, ..hol | ow
cont ai ner@Pn iRk pEe! eyt Sl Svel pallGest Trh-ae i ar o
f avor abl Yibeseaid fiog hlte‘ldlIS{tah‘lpéds dfmlieelhb@aﬁl,c f&iﬂ@lsl‘fﬁmr lirfofudeal e ifbless, carbon
donestic rt| | es nd D.Bﬁléllke r,][[ rml ded arti Ies c]g(rrﬁrls ng
the poly ?r8§ “5r? h@% QP*E Hefs 1 SS?‘FH R
o; t lh& prcliﬁl@-lhke e iesliles e I a?vq:iga;hgltuﬁg a0y Uerflul\ﬂﬁ?drln(ﬂfijﬁlpﬁ@j)hlbmaﬁb@’@ of
of electrjc roni c parts, i de, er ow [ ,

aut omobi 115 SHSs PR coPe o e ket i REGsatepe ekecirg d e of

el ectri chgirgaii¢ sthfoupdrsush aw&a@ﬁmﬁﬁmﬁ@t@ta}ﬁ@lm@mbm@% dufm, @atkiddrD
housi ngs, sockets, rela resistors, ers,. capaci tors coi l
bobbi ns & OB*EtﬁéPa%‘le%‘BFglslu@?r %f‘(PEQlHﬁR&?nB'iﬁt%é’V 13st8itSount ed on pri nt ed

boards. I&dHoecifi c exanpl es of slide nmenbers include bearings, gears,
bushfé, spacer% Il ers and ot her various slide nenbers.
iC

Speci exanpll8§ fi 1 MY B W gog-tpratedvifing silane cemRl g erRfuALIENER g ne

covers, tolifHe sgemidr he VR Sse Wr&id OWUk€ 88 FidleSsurfacefleate@Wath such a
reflect ors, .door m_nor Stad@,bgzo EXAMPLES [0063] The pr.esent

i nvent i oRCYRINg@gentiinBrFfiTredras betierineaihe nygchanical petperiics of theabéaings melfedg

Exanpl es zantksCopRanadilane c la@enit, YIBY prebddRARS 88 8RinokMURIHON
shoul d not%ae limted to ﬁ%@% &? WII?I t he Exanpl es, thesdéarrpl es

wer e anaFysRidga8eNtheasur ed 25accor d| ng to the foll ow ng net hods.

[0064 (1) Rel @ﬁlb\'}?ﬁi&@&ﬁ’ﬁké{ﬁ/ tyes Bﬂl%%lqj&s may be usedlastogfbii@l yam de
was accurately wei ghed, and di'ssol ved 100 M of 96% sul furic acid

at 20 toCo0wiRgdiuge §f merabmge mﬂﬂﬁlfé}edwwﬁ@ﬁw@é|tlses640veﬂnenslom Bprope

30sol uti ﬁﬂer"‘ﬁ%vfd@@%ﬂby_{aﬁlﬁiﬁ‘@mh@Bﬂp%l%%ﬂ&ﬁ%h‘%ldﬂbﬁﬁ?r@l}ﬁﬁe left in
a thernmostat. at 25C for 10 m nutes, and the dropping tine (t) thereof

was neasbeatifulnessgaeshanisal propertigy apshiaeahrosisiac.t 0) of 96% sul furi c

acid was al so ﬁ?@a%b'%@ré tHe b&?aﬁ?d@’reﬁ'wﬁtramlfgr ﬁ@ntcoﬁ@gsﬁx Gh of B present
relative viscosity of the am de was cal cul ated accord

f ol | i ngwre@tﬂcmﬂsa Tesiy cmysmlm foy elidg mewbensypreferred oy use of Btm gper&( cz;bow
val ue of fpekyavigRe! beickdle- like cr stilQoPﬁl%ﬁg’ g%@gﬂhhﬁ érj hé Above, fhe
6} ets a

YT val ue was neasured in_a ref |on met ving a
hi gher Ythecgmpesitipe. cBh%ﬁbl@ﬂéﬁllarsmwém puEagesaied qusthgpmesmﬂﬁnbénmﬁ

L
| ndust r i betteagmg thq_]uajldlq%@j(jﬁ ®f the composition and for convergmg it. Except the fibrous
25  filler, any other amorphous or non-whisker filler having a low aspect ratio and therefore
not having a reinforcing effect can also be used along with the filler as above for
bettering the molding accuracy and the surface smoothness of the molded articles.
[0041]
Not specifically defined, the content of the filler may be within a range not
30  detracting from the properties of the resin composition. From the viewpoint of the
moldability, the mechanical properties, the thermal deformation resistance and the like,
the filler content in the resin composition is preferably from 1 to 200 parts by mass
relative to 100 parts by mass of the resin therein, more preferably from 1 to 150 parts by
mass, particularly preferably from 2 to 100 parts by mass.

35 [0042]
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(3) Phosphorus atom concentration: The phosphorus atom concentration
was neasured through fluorescence X-ray 10 analysis. As the neasuring
devi ce, used was ZSX prinus (trade nanme) nmanufactured by Rigaku
Corporation. The condition for analysis was as foll ows: Tube, Rh 4
kW at nosphere, vacuum analysis wi ndow, polyester film5 pm

measur engRlanreRigardiz) scan; rreasurerrent di aneter, 30 mm®. The data

conput ati on wa X1.CO t| on nuf act red

Corpor at 1 on. " 187506 DT P Reattnt s B0 Bos P o, R
Ter m nal }qdrdxmeglan@ﬂmuﬂceconcent ratl on of polyam de: Term nal am no
gr oup coagq:%t]r ation ([NH2] Reg/g): FromO0.05 to 0.5 g of pol yam de

was accu y wei ghed, and dissolved in 30 m 20of phenol/ethanol =
4/1 (by \(blbwiept)at 20 to 50C with stirring. After conpletely

di ssol ved, the cte tral Lzatjon ti rat
W h an: aqueoud a0 P oT SNATHE HOLIsISTE EFE. aSPals PHSIFS ¢ g soli
t her eby detirtoani 1ﬂelutiélpoﬁr@e’r§bﬂﬂhorafﬁsﬁ1@ s@ctoasp B ANioredthdencoP TFES,

pol yam d car.boxyl conc ratjon ( /g): ..
25Fr om o?ﬁ?EﬁSfCt? oerthsgﬁ? B BT é%ffae@@ﬁﬁu?}&ﬁsgwﬁftﬁﬁ%& graphite,
di ssol ve@aibon B0ick] morybbamhyﬂlsal&“ﬁe hablybfenintiriok R@EWhEIly AfatiapbBaph®s €
at 1?8 to 180C with st rri ng 1After co Ietaﬂog’ di ssol{\ﬂl dl t he

sol ut? on THA UG RLAFaRY %r(ﬁ%“ SilicoRercopperilad r BT Y &g, calcium

at nosphersgifatéd Qnﬁgneghnmufaﬁ:nmrom&na@l,%d thdiemelt@rewith RvhedH, howbebr, thed
the solution was subjected to neu alization titration with an

aqueous ?HSE?UBYP“GPHRV% ngthf Atefy dr oxi de, 30 thereby deternine the

term nal car boxytasg e GO @ﬁ%hﬁcﬂiﬂegﬂ-cﬁﬁtalﬁ?ﬁ’g fe@iny@mpé@noh%@@&]pres(eﬁa
Gel perneatign chromat ograp was carried out with

Shodex Gwes*m@mrﬂmGpmaa%tl%ﬁsé)sh%w&r@e’fsuw@&m IpSACTEEo K K. As

the sgl V@lﬁlbrmé’s%%d SHPBitd) S ﬂdéﬁﬁﬁ'cﬁﬁ@ﬁ@m%fé@{ro&dﬁﬁhcﬁive ok Qi d@&:lﬁﬂls@éraﬁular
pol yam de e was djssq in 10 g of HFIP and used for the

Tead Ur eEFPON eATBmisg retes 4?@&?&1‘?%#&3 R the hpver 3l Metequpiered re
col ums  gfyofdPbsinzt BlREtes DRI ET. f}fgﬂiéﬁmse'g%ﬁﬁulaﬁ&%dh $adk 450 ér dimlt)ez As
HFl P- 806M (trade nane) .manuf act ured Denko K. K.,
referenc@%@l‘lﬁ%ﬁ@n!—ﬂ?spm@@opr@f%ésﬂ‘é rafeiaethrkens ed by Shovva Denl co
K. K Wergoolﬁf the columm tenperature was 40C, the solvent flow rate
5 was 1 mn. As the standard sanple, used was pMVA (nethyl

pol yA2t hacr yl af\§)examplgs aEthe meold aeleass paerd semerstalymepaened agy @lggmm
(trade n@ﬁ%ﬁolf‘fﬁt@}dﬁé&’é&téﬁdbxﬁb{ch%ti%%h%ﬁ alid *ésteygaglyeéﬂﬁstﬁwﬁ&&romm
t he nunber-average nol ecul ar wei g (M) and thé“wei ght-average

nol ecul aRCidepigrs: Pelver cqlnnlsrgpst%(la;h@s@omw Felpra v HS, IHeRAR ey, silicone
col ori meb 1y silicone gums, ahf heéBrhixtgs, RO Which, h@@e&ﬁ%ﬁé ﬁels&??ﬁ\}eﬁﬂoﬁ%dﬁtld
and the quantity 6f thawi ng and crystallTzation he sanpl e
wer e meaddttedimitedaccor dance with JI'S K-7121, K-7122. As the

appasat us, use

Cor p%’?atl on. [gio(\%ié “%@(Q %?9%1&%11% \i:/llE Sr(@:%g:%%m l%gltlllrﬁéc &9%’191??2{[1% %’Sglrl]t
As the mEWEDHOMI§ adesin eempesiéen foaslideprmbenyoa i bipw mldiage thr:enwp

roasur emeapoapt FYRrRY Kol 3Ha s skl IRHRERNI e BT ripesabify
appar ent detiegmoling pdadaseazhero i yamlﬂ@rermammfamegtresmempmtm@ﬁm@
2205 el bR AL F S SRBASDLn 15 RERLERT Al PR oo

vi sc3%i t thegholieleasamgtn isvasToretdy adeal there{onmlardarghas dhavigeof cquisbe +
100 andeﬁéctﬂ%&%‘@b&@h%\tﬁe@@ﬁ ig’gonféﬁ‘%feﬂ%'ng t he devi ce nentioned

bel o ring (trade nane,
manuf act (0dd] by Rheonetric 25Scientific, Inc.) Plates: parallel

plates (upper Rflofle ép%biﬁzcgllmﬁnleay\ﬁg apnloﬁ}lte of tﬁg m%]g reléale allg%plg%o%e a%'dgd Iqsz?y

be within a range not detracting from the properties of the resin composition. In general,

35  the amount is preferably from 0.01 to 5 parts by mass relative to 100 parts by mass of
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Sanmpl e amount: 400 ng Measurenent frequency: 10 rad/s 30[0071] (8)
Mechani cal properties of nolded article: Using an injection
nol di ng machi ne (Fanuc 100a, trade nane, manufactured by FANUC
Corporation), the sanple was nelted at a tenperature higher by 20C
than the nelting point thereof, and injection-nolded under an

i nj ect i orpohraesde meore pref@dblirdiont G tGprarts &y mass.e clnicase where tltefpoiy@nide
;sﬁjcgg'?| g%e%% F%llltguﬁ r%glg%élgl 8319 I].ré %ﬂz t?le ?res ag@%ﬁﬁéﬁsﬁag % sfﬁ%ﬁmposmon for
injecti orshdmirr&aﬁbem theasonet ie pa&ferablyefbbm 0.08 th@tpasts by trdserelaive16 0@ pats

Lot WGl raV b, Bord oAl P20 8D BPBR L Bt ers 0
St r en§t h pdlyanidérntaia- c(ontmmng testhacetgpogitioh off 8 [p8seht ihv&itais 4 rédimrbbel |
Di 110 D EOBPRINEE [ R e s b B GO Do B Py
under | oaelatidat tbcmolﬁarts by amcmmmmuﬂe triordpTdfefablBfrorh G, to 5&adts g apP
127 x 12.{304%] 6 4 nm Method B: in accordance with SO 75 80x 10x 4mm
To the polyamide resin of the present invention, any other polymer or the like
10 may be further added. In addition, a high-melting-point polymer such as nylon 6T,
nylon 22 or the like may also be used; and two or more different types of those may be
used here as combined.
In addition, a heat-resistant thermoplastic resin or a modified derivative of the
resin, such as PPE (polyphenyl ether), polyphenylene sulfide, modified polyolefin, PES
15  (polyether sulfone), PEI (polyether imide), LCP (liquid-crystal polymer), molten liquid-
crystal polymer or the like may be incorporated in the polyamide resin-containing
polyamide resin composition of the present invention, within a range not detracting from
the effect of the present invention.
[0047]
20  (Polyphenylene Sulfide)
The polyphenylene sulfide that may be incorporated in the polyamide resin-
containing resin compositien of the present invention is a polymer that has a constitutive
unit represented by the following formula (1) preferably in an amount of 70 mol% or

more of all the constitutive units therein, more preferably 90 mol% or more.

The polyphenylene sulfide that may be incorporated in the polyamide resin-

25

containing resin composition of the present invention includes, in addition to the polymer

having the constitutive unit represented by the above-mentioned formula (I) alone, other
30  polymers containing one or more constitutive units represented by the following formulae

(II) to (VI):

[0049]
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| npact Strength In accordance with SO 179 80 x 10 x 4 mm [0072] (9)
Wat er absorption property: A disc-type test piece having a dianeter
of 50 mm (about 2 inches) and a 10 thickness of 3 nm produced with
an injection-nolding machi ne under the sanme condition as in the above
(8) was analyzed to neasure the mass thereof in an absolute dry
condition, and then this was dipped in normal -pressure boiling water,
and the num range ereof with tinme was neasured. The water
absorption at| the fjime at whi¢hyno mas change was found was taken as
ilibri g r absorptlon In addition, the 15tensile test

pi ece produced™1 t he above (8) was dipped in boiling water under the
sane condition as above, and then tested for the tensile strength

t hereof The strength retention and the elasticity retention of the
sanpl e from\t he apsolute dry condition thereof were determ ned.

[0073] 20(10 ofderi ng heat resistance: A test piece was

di pped in a/(ﬂcj\ heat e @:?# 260C for 10 seconds, and the thus-dipped
test piece {#as chgcked f He def ormati on and the surface condition
and eval uat egd_under the foll ow ng standards. A. The test piece
did not deformat all, and the surface condition of the test piece
did 25 not change. B: The test piece nelted and deforned, or

the surface o test piece had danage by swelling. [0074] (11)
Slidabi | ity St isding test;ymachine, a sanple was
tested for the dability node of "resin ring to resin ring".

The slide surface was polis wth Enery #1200, and set in the | ower

side of the dew—=ee. The con area was 2 cn2, the surface pressure

was 0. 49 I\/Pa,peed wag 100 s, the sljde tinme was 8 hours; and
itio ifi

under the co ar vol § was neasured. [0075] 10
<Exanpl e 101> Inar r having an inner volune of 50 liters
and equipped with a stirrer, a partial condenser, a cooler, a
t her nonet er, a nitrogen introducing duct, and a
strand di { @f _sebagrcyacid (trade nane, Sebacic
Acid TA, manufactuyed b Ol Chemcals Co., Ltd.), 12.54 ¢
(0.074 nol) of pophosphite as a phosphorus
at om contasot ng conpound (A), and 6.45 g (0.079 nol) of sodium
acetate as a polynerlzatlon speed regul ati ng_agent (B) were,
accuratel y wei ghepolyplspylang éulﬁép arayiaxthes C@ﬂtamtrlfwcé@éﬁlaﬁt@cwlﬂlné
phosphor %bi)rt%%ﬂt@@l ol ﬂfeafogbwmg*mﬁﬁﬂawm if £ m{l&h{t ) 0 W Qr s of B8 the
reactor was fully purged with nitrogen, and then pressurized up to
0.3 MPa @PisHiivEUBH®n, and with stirring, this was heated up to 160C
to 20 uniformy disso se acic acid. Next, 6,026 g (44.25 nol) of
par axyl yl enedi am ne n ctured by M t subi shi Gas Cheni cal Conpany,
Inc.) was dropwi S€ added_thereto wilthI §¢irring, taking 170 ni nutes.
Durig? this, the innei—temperature of the reactor was continuously
el evated up to 281C. In the dropwi se addition step, the pressure was
control | EW5b be 0.5 MPa, and the forned water was renoved out of the
tSKZ t g;nr ;’: gl t Egnlgezgtglg?ﬁﬁlve ﬁﬂﬁ%ﬂ?e@ént@d'gy Méedbg%)hl%ﬁtlor;@aefoﬁﬁdlQg(lﬂou(ﬂfql)()f
may have a substituent such as an alkyl group, a nitro group, a phenyl group, an alkoxyl

group, in the aromatic ring thereof.
15  [0052]

Preferably, the polyphenylene sulfide that may be incorporated into the
polyamide resin-containing resin composition of the present invention has a viscosity, as
measured with a flow tester under a load of 20 kg and at a temperature of 300°C, of from
100 to 10,000 poises, more preferably from 200 to 5,000 poises, particularly preferably

20  from 300 to 3,000 poises. The polyphenylene sulfide may be prepared in any desired
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controlled wwthin a range of from 145 to 147C. After the addition of
par axyl yl enedi am ne, the system was depressurized at a speed of 0.4
MPa/h to be nornmal pressure, taking 60 mnutes. During this, the
inner tenperature rose up to 299C. Afterwards, the system was
depressurized at a speed of 0.002 MPa/m n down to be 0.08 30 MrPa,

t aki ng 2®nethastht es. Subsequently, the reaction was continued under

0 08 MPa g@gs.l the torque of the stirrer reached a predeterm ned

| evel . éactl on tinme under 0.08 MPa was 10 mi nutes. Afterwards,

t he syst em was Iptlegsilyanzidel resint- dsonlﬂlmhggﬁm ccanpbsithm qf@hcypnemn\t\m/eﬁm tthe

oy QA e St nidRaRiP P Pt ihferioN fy BRAbbve therifor
par ax§! ylpeheHemyiemeesubititi it pasfcrabwdond 6/9Fite 09.04).1, imdrepadferabfHeom §/98ttb ve

Vi scosi t the p Al 4 e .nunbe

v ec0st sl phe R YRS (A Rk R 20 4G IR IUIEE et age
and the Fﬂémmhﬁlblﬂﬂlea%ﬁm concentration was 330 ppm [0076] 5 <Exanple
102> About 13 kg of pol yam de (PA102) was obtai ned through

melt pol )L%%&Iensati on in the same manner as in Exanple 101, except
that the (Myaifivd Flydgtéfidi um hypophosphite was changed to 6.28 g (0.037

nol ) .and that qf sodi S to 3 03 (0.037 t he nol ar
rati 8of sodi uhdRomatdieds iwie%bhmﬁgﬁwa@eé% IHFpaead gol]“%?fi 1fying a

hy pophlos Pblybamﬁnkﬂl(oagﬁg otlyﬁénﬁu%h with® di saﬁatsmgﬁtétdl dtfﬁﬁodx@«h@ Aciafot &6 e#ae
paraxyl yl enedi am ne. addi t | s.in to

el at | vo oy Metab et rafaﬂt'ﬁ@rﬁas%ify m@ﬁ n {yQueh gfef’fmgﬁlétroductlon
nunber - am&aﬁ@ cmal Rfbdxglic wﬂ,giihtacM”'arH’@&n@eSmQﬁQ lik&M/ Mhdﬁaélthhére thiebeY|
val ue mas ..3, and the phasphoru aton1concentrat|on was

15[ 0077] a?ﬁﬁil Shylgpsipropylene copebyper; gfhylgngdf -b ﬁmaﬁwq}wm%y@e%as

obt awedlﬁdﬂmuglbbnmletcoﬁ&wﬁp RABMGRAL -k ch& cdpeyri@TBhyRASE locdel N

Exanpl e 101, except  that the anmount of cal ci um hypophosphi te was

changed £6POyRSr, § bfne’a 1gdesane copplymaatropylergseihvisiaecrobeeryareprylsny 151
g (0.018p0mRhe cH f&py@heﬁ;%aﬁ 101f R&R@lﬁéﬁ@g@é@{e@ﬁﬁobﬂeﬁéﬂﬁhmphor us

at om of cal CI um h osphl te, reaction tine
t aken af CRROLYRE: ampaffwﬂl r%féﬁlcamlﬁ@eadpmmﬂ%w knﬁ%ceafzeomlm%regrwrﬂene/ 1-

total.  dodecend @folBhé! UGN/ 1hw1qthe%<aﬁ Rot (PA103) was
2.40 theoneﬁg%e&;@gv)g]lrla e ?rrlg egu?Zre wel g n db% 000, Mm Mh was

2.6, 2 hectpy! W%@W@/dywlopﬁﬁ@dﬁﬁ%wﬂ?l)ﬁﬁ@s?ﬁhﬁlﬁﬁ%’lmﬂﬁb‘é‘ﬁ@w&?| on

was 77 IOE@olﬁh&xeEm!}l%ﬁéllf&ﬁexﬁméﬁﬁbdéﬂ@uz -td¥BorteNd &poYyRserWad BRdivd th
nmet axyl yl enedi am né under resin remained i'n the device.

[0078] <Bhihphewagzthemaptiomeoghaatbeligstdd in Exanpl e 103, about 13
kg of po oﬁgg!rge (PA104) 30 was obtained through melt polycondensation
in the sane nner as in Exanmple 101, except that the anount of

cal ci um hypoph&spRPelamade rErarmgatining BSPEoRROSitios P s preseatiny ptiongthe

Sodi 95n agehHREmbaiRd pB1yB1d 094 11 lﬁorétwg e@%@m{lgﬁé bl % : %Mms

acetate to the phosphoru tomo ci'umh
1.0). Thto i%am&hynnasswelatvéﬁ@rﬂoafnaéﬁ by n@smfmlyanylﬂemaﬁeamfn@bhm@mldn

was 150

(S50 TaIHER A By Bt s uOES byl W AU
Mv Mh wasf theanechrdcalistrongteheinepast tesistance, ttlhrehqahr@pm@sn@thg ke of the
concentr gt Lon was 152 ppm After used for production, the device was

washed wi th met axyl yl enedi am ne under heat. No resin remained in the
devi ¢&. [@O®P] 5 <Exanple 105> Using the device washed in Exanple

104, - aboy i k@R CRRIY BB M:f PALOS)
The molten liquid-crystal polymer has the property of forming a liquid crystal in
a molten phase (that is, showing optical anisotropy), and preferably has an intrinsic
viscosity [1], as measured in pentafluorophenol at 60°C, of from 0.1 to 5 dl/g.
35 Typical examples of the molten liquid-crystal polymer include a polyester
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was obt ai ned through nelt polycondensation in the same nanner as in
Exanpl e 101, except that the anmount of cal ci um hypophosphite was
changed to 6.28 g (0.037 nol) and that of sodiumacetate was to 1.51
g (0.018 nmol) (the nolar ratio of sodiumacetate to the 10 phosphorus
at om of cal ci um hypophosphite, (B)/(A) was 0.25). The reaction tine

t aken af tsebstammllpaompyklygamadmwﬂcrigdankgtcatrbmylmmd&ﬁnh‘mmuhzeﬂen n total.

Th | at t f the A105 2.41, t

nunber - avehatiang ekl s AR S oEb oo T T s Eron e (e v
val ue waslicérioxylodcitl haitphd apbonusicatic mnitpn pelytdtat slubs’tamml;lylzﬁﬁlpppnﬁg an

Af t df t the. d

ot axy |y REREOaRbERisatfe SRp of Geiie SRea RO adloinditqagiep aliphatic

[ 0080} <MHicnmpitea pélfestddamidy substatelycenipaising dn iaforimRipkieoxb0arbogyinticidl 3

kg of pol PALQ6) was bta ned .t hrou sation in

B s amo i 8n SRt b0 554 e Sestm R SRS ot

calel um hyﬂ@fihlﬁglahlaf(ﬁnatﬁﬂlyﬂhﬁlygﬁﬂoiﬂlc@cmrgt é@a&ﬁﬁl tlﬁ'(dﬁczaﬂﬁﬁ@]lclb hag uaft

SOodl um acet at e wa ar rat.l o o SOodl um

oot e B0 AR Grosiic dirsaing n e TR s SORPRSDE pBRTER Coms

0.6). Thehyﬂ@ay&arMyhbmdt@k@m abhRkic highdabexyliydededit, aRlafemaddi tion
otal. The relative vi sc03|t

es in of. .th m de
( PAl%é) ngc a5 g an angpiefig dio St PR AT aﬁaspa&ﬂg Bas
22, OOOt M?ﬁlM‘lsMQEn aro'ilatffch@dfgcxt Mﬁbé}b@/ﬂgﬁf&danﬁts alg%n{aﬁ@ aﬁ{hﬁﬁ:ﬁg&ﬁcyﬁc adi@m
concentratjon was m er use or. producti an, e devi ce
washed wifi; %%ra@agﬁl“y&@%gamm% W P TRGTOLWHR 1) BhiGhn oMY Ao
devi ce. %&Mln@aﬂgﬂl@ﬁ%ﬂ)e&ﬁﬁmmg t he devi ce washed i n Exanpl e
106, abog{ﬁgﬁ kg of polyam de (PA107) was obtai ned through nelt
pol ycond ion in the same manner as in Exanple 101, except that

the asount of Eﬁhﬁbkﬁbhﬁﬁ%ﬁhﬁzﬁﬂfﬁyﬁ%ﬁ?@&b@f'ﬁ&%ﬂi fufdt Sondfuling thelRSitdD! )

and that of, sodium acetate was to 63 ) (the nolar ratio
of sodi ukfBdetrsite RObYReTNGINeRs SoTTadPiR B%ts(ﬁerwaqi @Pmﬁy‘?f%}ﬁb@ﬁ gid,

(B)/ (A ﬂ@ﬁycﬁo?}bemﬂ-&l@ aélﬁa@-hy%xﬂzl.’z 8hﬁf6ﬁf‘ac§§@tﬁ}%§'oﬁ)b?-naphthmc acid.

paraxyl yl enedi am ne addi ti on was 150 mnutes in total The

rel ative vi scoSxeppigs of the apumsticfiessbeplsavl upidngdudg for gxample, units

nunber - a‘d@ﬂiv"’éﬂ@fr&fﬁ‘t&%ﬁtﬁdhc%icgTgopMEaH@&lé%hQQQoean%dV‘@ﬁ’ 3.1, the YT
val ue was_3.5, phosphorus at om concentration was 148 ppm

[ 00829 5b®Eﬁ%x+éu6érbmdy: acid, 2.6-naghihiplenedicpigorylignaiddai-de (PAL08) was

obt ai ned tRHedBio &X&@W@’D&é}ﬁdi%ﬂ iR atiRedi HBRRR 4,88 N
Exanpl e E 1, except ngt? he anount of chaacll un?ﬁf/ic%ophosphl te was

changed ﬂ@aﬁ’OZBh“ga((l@ Wﬂﬁblll)fmﬂ:%é -figgbosnir a0k anount of the

pol yneri zati on I

(0.038 mi) o ERRREES PO ARIMIR ORI (Y in bR 100 BRaRA Wi 400t from
acet at e hydropeingikm sesResing, mebbyrogaineneehivyplokesirinee, (B)/ (A) was

0. 5) %5 TEP @ﬁ@hk&ﬂhﬁdm@t ﬁ’a&‘?@dl%&%dﬁghérgfa 2 \E}@&é#&é&ﬂ%ﬂﬂ{@ n{@ ﬁgddl tion

poI yam déthMW)pmt@éer@, 24 dthbfél‘qwhlﬁéﬁm}’éﬂ@ﬁaéé’r fﬂ@h)@hqﬁ}évﬂphmywhmh
was 22, 0Q0, e@yl@ Yl value was 2.5, and the 15
phosphor us at ntrat| on ‘'was 155 ppm [0083] <Exanple 109>
About 13 kg of Epmhglamﬁﬂae(ah’plla@@)dlmsldabﬁfdndede tfowr exagipleywhits derived from
pol ycond 1 h
Phe”type anang Aebf ptiai P e B IR bRl F R Red Oy (R S g
wer e3@hahesanadin] 183-40tagediol, (DPBncmah@dmit l,da4€®ca1wﬂm)ﬂ Hy Hi-ogdecapddod phi2-e
rmnohydra& %Ill\égleSZ 07) (the nmolar ratio of sodiumacetate to the
phosphor us Stom of cal ci um di hydr ogen phosphat e nonohydrate, (B)/(A)
was 0.5), and Eh&mpltamef theactmatic aninecatragtic Bcid&nivRaclvdes fateamgpekt, tdts20
m nut es a taken after. the. paraxyl vl enedi am ne .
nad t§ on g eagE bt ot 3 m b habnfi BRI A b E RSB ei 7
amino-2-naphthoic acid.

35 Examples of the aromatic diamine unit include, for example, units derived from
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<Exanpl e 110> 30In a reactor having an inner volune of 50 liters and
equi pped with a stirrer, a partial condenser, a cooler, a
thernoneter, a dropping unit, a nitrogen introducing duct, and a
strand die, 8,329 g (44.25 nol) of azelaic acid, 6.46 g (0.038 nol)
of cal ci um hypophosphite as a phosphorus atom contai ni ng conpound
(A), and Bplidylnédiafdt, mephenplensdiaining 4dstinntncplenphRyereri zat i on
speed requl atin wer e ccurately 35 wei ghed, fed (the
nol ar rat 1%“'&9“%%@% eaégtda IEmPBa eﬂ"r‘:r‘osphorus atom of cal ci um
hypophosgbdigd, (B)/(A) was 0.5). The reactor was fully purged Wlth
ni trogen, and e essur.ized. u 3, MPa with nitr and
stirring, thi s?ﬂ%@”ﬁiﬁ’fwlﬁﬁp‘”ﬂgc E@&f@l ? 8“1Grﬁr¥%4lﬁpl}“%qré%%‘?‘§’ef(5fé?@

aci d. 5Nexgoly eateaaﬁngqsﬁﬂglpas}dmweﬂbmmar@md anh@neﬂirafp-maamﬁoﬁra@mfmﬁtea
added thereto with stirr 8 €k|n 170m eag} }D@g )g

"nner 5t SRBISFET CRIEPRTNG YHioRy g foneryebabsrdaniigndo
270C. In téleﬂ]tﬁﬁlmm&aua@qjouydgm s prisihd f- h@ﬂﬁ)&wéreowmﬁm e@lyle@d glyRol
be 0.5 MPa, a %ﬂg]&lorne wat er . was renpved oqut of the system via .

the part git ae icAsH Wik aggbieier ankle ceeaﬁémaﬁ)d%serw EPOI Y P,
condens ers-Nago50P b th&id avidtubithng praniEebézofcTaeM kA to 147C. After
the addit]i on of paraxylyl enedi am ne, the system was depressurized at
a spé@d &P0¥14 MPa/h 10to be nor mal pressure, taking 60 m nutes.

During this, tIh(f»‘tHe%Wanh@@%ﬁﬁédﬂﬁzﬁmh@$@su&1ébrfé§bsﬁf%91%ftﬁ’é dﬁlegée@ménuém%e
syst em was deggessurl zed at. a speed MPa/ m n

MPa, t akidR§unbotihemoded lswsﬁu%mownertt%he meamorased indselemhty e @1 to
under 0. 980 Mras b'i'ﬁiaks rrebl‘ﬁvte & WEpRis Hyl}ﬁaﬁtoﬁ'bél%ﬁm{c%aﬁﬂ?éjp@ferably from 0.5

pr edet er m ned | evel . The reaction tinme under 0. 20" m nut es.

Af t er war &8 159 pastsdspash acridy Bistoratdy finm htmlqormserby mq%, faore the
pol yner W?e%vﬁo%%@t@&oﬁdaﬁlﬁ th@?esﬁlt éo%%sﬁﬂoﬁ an@ R d?ﬁkhﬁ&ﬁai §Qbfh@y Qhé’e

about 13 kg of polyamd ﬁ % reaction tine taken after th
par axy| yrcbmﬁlarﬁﬁlﬁ@n%mxdtt oHKGB thiwlqiﬁdrﬁy‘ﬂ@gs intotal. The
relative (yg@?osmy of the polyanm de (PA110) was 2.25, the

nunber - average mol ecul ar_wei ght Mh was 21,000, Mv Mh was 2.5, the Vil
val ue was 1.5, Thamethnd ofgnesmprypties adslitives end eeeresinginte tharealyanside pesin

[ 0085] <Es"1?df@b@c1ﬁca1{ﬂd%ﬁned for whiER Hltnf)ﬂoé'aglg 1@%{2/%'5%%@&06 PAESLax MBe,

obt ai ned t hrough nmel't pol ycondensat int sane nanner as I n
Exanpf e llmddé)&@é p’taYth‘?@ﬂd@d”n@ thy pelyamiletrpsin snprlyeondensatien peprpesspgher us

at om cont.ai i, off Pgﬁ%ﬁgﬁfig(aﬁ%uﬁ% dena@ggg ol ;legmqga}g% Qlc%%mggd ih RE

cal ci um phosphi rate P03 H anount

of sodi ulw]a/é@ﬂfbtTQSIM@lqvéﬁd&me@k(lgﬁmonﬂw—)blmdm themar rat| o of
di t at

monohydrate. (A CRERIAERIBTIhATRY bE Sl IR Kfeading, . For

par axy| ykeanepledheieanacht mewiongd s m@@dwfnuelemeadlrlgdhabomme undkialidat e
t ] 2 .

o o2 abslEpSRRIRRANEE: S5t hiexRterta Rikagbe e GRICD WELRAR ingr

and the phvesiphonder attionikoaperatusat iAdhtheastSils ppyrbe pOSBL) the:Refwteence

Exanpl e h%fn 1t§3l§c;ﬁe?r% ﬁ?g@%} 1"&%%; ahUCR “ﬁ’%ﬁé M-85 'Rngﬁ%%ﬁﬁ][o&(i’slal‘é@s

Wa's

carried ou exce e anount CI um hypophosphi
changed twmplb3ablé lee('ﬁﬂthe Tesimobparedt Islfmt poif um)dleuppaaem,aaml wiaik meltet], 51

g (0. 018, I i f ate,t.0 th hosphor us
atom of 401 Birtelanp i fiphls Ry f A S AGRAS R R b Rt
of pa0 axptilllaeothel @mnthneé is dlireernployaiie Mmedhﬁems&ypeszﬁdoamommMeMs
0.4 I\/Pa/h h r era ure r however

ai ong. ¢ nareily nst et RLRr S RITE Rlidliard §e R e Speamstied Vst
m nut es, litjind cbmpqummfaytﬁeesepﬁrmretyhflgndudlwlﬂfmpmdl y increased and the

pr oduct i Eqb?ifnt rol becane inpossible. Accordingly, the

depressu i on was stopped, and the product was taken out under the
<Molded Article>
35 The polyamide resin and the resin composition containing the resin of the
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<Ref erence Exanple 102> The sane nelt pol ycondensation as in Exanple
101 was carried out, except that 15 the anmount of cal cium
hypophosphite was changed to 6.28 g (0.037 nol) and that of sodium
acetate was to 12.54 g (0.153 nol) (the nol ar ratio of sodium acetate

to the phosphorus atom of cal ci um hy phosphite, E (,A%Shwas 2.1).
After t hereseai inventionmaydreairyhed leﬁemp ﬁelclttSi’ﬂevmg ir¢oghapg siccording

continueg, , gldéwﬁ H‘r“ol&ih e'tl{bgi Jf‘?r‘i Qﬁ%}ﬂ}%‘%\d I%ﬂﬁ@g% @F&fuﬁﬂ SR Y

and the product was en out nut es Ive
Vi scosi t womprassien @ml@ng@ﬂembiqgam@emmgldmm the hiee. nitsacsinand thgaesin

o S 0 R M e S e o

<Conpar affilme, Sﬁﬂas;ﬂioﬁowwmtaﬁfeﬁd;ﬁbersi@bksga@rotp@lfymm Qfentélﬁmamylemd are

obt ai ned {%\J%rrgolfgﬁsera%o{ Hﬁ?étégl] Hgtglqgl 1 eenr%m?te?gfredoq‘g 3? rt%i’es the

Exampl e cept Ci um na Sodr uf acet al

wer e not likdded. The reaction tine taken after the paraxylyl enedi am ne
addi tion 180 mnutes in total. The rel ative viscosity
of the pé@% de (PA112) was 2.31, the nunber-average 30 nol ecul ar
wei ght Mh was Zhe @0dedMntidibes sumsprBin} the ipelyainideatesie ondre r2kdn 8omaodtidihe

phosphor us .at om oncent tion m_ J00 <Compar.ati v a
102>%‘ contammg AESH ofr tg eres?ﬂ:t 1%V§P9§1£?@JLY%%%%§F Jangpys zi\pr]i)ggxtlon 0?_
t hr ough ekktrichdtopoaivdeansadido medhers) bidwemslikgshato@bbidsparts dﬁﬁalﬁmlllee

at o cont ai ni ngPEBHpBEIP (4 esrey erareaPD guds e BOR BREIE. 16
sodi lﬁm hﬁmpﬁmmms' ing@s, mbﬂcdtejf dﬁflﬁ)’isﬁre(sisftﬁs Iﬁgh@dnsér@,tdapadiﬂ;o/rfﬁsﬂl bﬁbtﬁﬁﬂhgit e
to the p or us mof ca 0s B)/(A) was 0.5).
The time &?Egﬁ"t&ﬁe ei"Pr W&P&Hﬁlﬁ eo‘ﬂo'b‘?tg‘gg P R 9 B?fg i am ne was 180

m nulgs in L ot ap%%ﬁa’ benipptsadfiside Mieﬁitﬁl ﬁmhMu@i béadfiagh eyahEdRes Eﬁhﬁb}lﬁ)
was 2. 30, e nunber-av ecul ar wei ght Wh was 16, 500, Mw Mh
was 3.8, “Eﬁ‘?és Wm§5?‘{1%t%\‘?\‘e‘émg’§sglo‘ledﬁ8mﬁﬁé phosphorus at om concentrati on
\Slgfytzzgnggnms a'E ?gg&hﬁé T %ﬁiaﬁzgir&rﬁ?lgbﬁ%ilﬁ}? lﬁggge&t%n?ehﬁve{she
Dot 1o CoPme] Ty RO e s DRatge e BecRg s oy M Bom Aol )
and that of sodium acetate was to 23.95 g (0.292 nol) (the nolar

rati o of ii; cetate to the phosphorus atom of cal ci um

hypogch Eﬁﬁ?ﬂ% E%%)/(A) was 0.5). After the addition of

par axyl y[@gsei am ne, the system was depressuri zed at a 15speed of 0.4

MPa/ h, and t nner tenperature r to C, . however | gng t.he
way of depressEF? DB ABBURP 5 SFraTbRe in gwé%%wiwtawﬁq@ne@f%@ﬁﬁq gswmg

the tor CIEQarﬁf)IeE Bed Sbinphratige Emlﬁpleemb%yeﬂ ﬂfé"p@@.}%ﬁﬂnﬁé{ﬁi@h sﬁ@ularhfa%@s
and the Fro duction control hecamng inpossib Accordingly, t

o boe ol fo o RS eds G s ol aibyedand dragred he

condp4 i ogcdgfdlﬂggdmg%n@ﬁggﬁiémoagt| on. The relative viscosity of the
obt ai nedajool am de 20 was 2.42, the nunber-average nol ecul ar wei ght

Mh was 4 , MN/l\/hvva527 theYI val ue was 0.5, and the
phosphor pig rell e GRR6GRL Sfafolmivas 1, 210 ppm [0091] o O CC >

1 g of polyamide was accurately weighed, and dissolved in 100 ml of 96%

sulfuric acid at 20 to 30°C with stirring.  After completely dissolved, 5 ml of the

30  solution was rapidly taken into a Cannon-Fenske viscometer, left in a thermostat at 25°C
for 10 minutes, and the dropping time (t) thereof was measured. In addition, the
dropping time (t0) of 96% sulfuric acid was also measured in the same manner. From t
and t0, the relative viscosity of the polyamide was calculated according to the following
formula (1):

35 Relative Viscosity = t/t0 g}
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[0065]
(2) YI value of polyamide pellets:

In accordance with JIS-K-7105, the YI value was measured in a reflection
method. The pellets having a higher Y1 value are considered as yellowed more. As
the device for measuring the Y1 value, used was Color Difference Meter (Model, Z-280,
Color Measuring System) manufactured by Nippon Denshoku Industries Co., Ltd.

[0066]
(3) Phosphorus atom concentration:

The phosphorus atom concentration was measured through fluorescence X-ray
analysis. As the measuring device, used was ZSX primus (trade name) manufactured by
Rigaku Corporation. The condition for analysis was as follows: Tube, Rh 4 kW;
atmosphere, vacuum,; analysis window, polyester film 5 um; measurement mode, EZ
scan; measurement diameter, 30 mm¢. The data computation was SQX computation
with software manufactured by Rigaku Corporation.

[0067]

(4) Terminal amino group concentration and Terminal carboxyl group concentration of
polyamide:

Terminal amino group concentration ([NH2] peg/g):

From 0.05 to 0.5 g of polyamide was accurately weighed, and dissolved in 30 ml
of phenol/ethanol = 4/1 (by volume} at 20 to 50°C with stirring.  After completely
dissolved, the solution was subjected to neutralization titration with an aqueous solution
of N/100 hydrochloric acid with stirring, thereby determine the terminal amino group
concentration of the polyamide.

Terminal carboxyl group concentration ([COCH] peq/g):

From 0.05 to 0.5 g of polyamide was accurately weighed, and dissolved in 30 ml
of benzyl alcohol in a nitrogen current atmosphere at 160 to 180°C with stirring.  After
completely dissolved, the solution was cooled to 80°C or lower in the nitrogen current
atmosphere, 10 ml of methanol was added thereto with stirring, and the solution was
subjected to neutralization titration with an aqueous solution of N/100 sodium hydroxide,
thereby determine the terminal carboxyl group concentration of the polyamide.

[0068]
(5) Gel permeation chromatography (GPC):

GPC was carried out with Shodex GPC SYSTEM-11 (trade name) manufactured
by Showa Denko K.K. As the solvent, used was hexafluoroisopropanol (HFIP). 10

mg of a polyamide sample was dissolved in 10 g of HFIP and used for the measurement.
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Regarding the measurement condition, two measurement columns of GPC Standard
Column (column size, 300 x 8.0 mm 1.D.), HFIP-806M (trade name) manufactured by
Showa Denko K K., and two reference columns HFIP-800 (trade name) manufactured by
Showa Denko K.K. were used; the column temperature was 40°C, the solvent flow rate
was 1.0 mL/min. As the standard sample, used was pMMA (methyl polymethacrylate);
and as the data-processing software, SIC-48011 (trade name} manufactured by Showa
Denko K.K. was used to determine the number-average molecular weight (Mn) and the
weight-average molecular weight (Mw).

[0069]

{6) DSC (differential scanning colorimetry):

The melting point, the crystallization point and the quantity of thawing and
crystallization heat of the sample were measured in accordance with JIS K-7121, K-7122,
As the apparatus, used was DSC-60 (trade name) manufactured by Shimadzu Corporation.
[0070]

(7) Melt viscosity, Melt viscosity retention:

As the measuring device, used was Capillograph D-1 (trade name) manufactured
by Toyo Seiki Seisaku-sho, Ltd. Regarding the measurement condition, the die length
size was 1 mm¢ x 10 mm length, the apparent shearing speed was 100/sec, the
measurement temperature was 300°C, and the sample water content was 1,000 ppm or
less.

Regarding the temperature dependence of the melt viscosity, the viscosity of the
sample was measured at (melting point of resin -+ 10°C) and at (inelting point thereof +
20°C), using the device mentioned below.

Measuring Device: Rheometer ARES (trade name, manufactured by Rheometric
Scientific, Inc.)

Plates: parallel plates (upper plate, 25 mm; lower plate, 40 mm)

Gap length: 0.5 mm

Sample amount: 400 mg

Measurement frequency: 10 rad/s
[0071]
(8) Mechanical properties of molded article:

Using an injection molding machine (Fanuc 100q, trade name, manufactured by
FANUC Corporation), the sample was melted at a temperature higher by 20°C than the
melting point thereof, and injection-molded under an injection pressure of 600 kgf/cm?

for an injection time of 1.0 second at a mold temperature of 120°C, thereby producing the
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injection-molded pieces as in Table 1. Thus obtained, the injection-molded pieces were
anncaled in a hot air drier at 160°C for 1 hour, and then tested as in Table 1, under an

absolute dry condition.

Table 1
Test Item Test Method Test Piece Size
Tensile Strenath JIS K-7113 JIS No. 1 Dumbbell, 3 mm thick
ensiie Strengt . {(in accordance with ISO 527) |(ISO 3167 dumbbell piece)
Modyh_,ls of Tensile Ditto Ditto
Elasticity
Tensile Elongation Ditto Ditto
Method A: in accordance with
Deflection Temperature ASTM D648, ) 127 x 12.7 x 6.4 mm
load, 18.6 kgffcm
under load - -
Method B: in accordance with 80 x 10 x 4
ISO 75 X 10X 4 mm
Impact Strength In accordance with ISO 179 |80 x 10 x 4 mm
[0072]

(9) Water absorption property:

A disc-type test piece having a diameter of 50 mm (about 2 inches) and a
thickness of 3 mm, produced with an injection-moiding machine under the same
condition as in the above (8) was analyzed to measure the mass thereof in an absolute dry
condition, and then this was dipped in normal-pressure boiling water, and the mass
change thereof with time was measured. The water absorption at the time at which no
mas change was found was taken as an equilibrium water absorption. In addition, the
tensile test piece produced in the above (8) was dipped in boiling water under the same
condition as above, and then tested for the tensile strength thereof. The strength
retention and the elasticity retention of the sample from the absolute dry condition thereof
were determined.

[0073]
(10) Soldering heat resistance:

A test piece was dipped in a solder heated at 260°C for 10 seconds, and the thus-
dipped test piece was checked for the deformation and the surface condition and
evaluated under the following standards.

A: The test piece did not deform at all, and the surface condition of the test piece did
not change.
B: The test piece melted and deformed, or the surface of the test piece had damage by

Y
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swelling.
[0074]
(11) Slidability:

Using a Suzuki-type sliding test machine, a sample was tested for the slidability
in a mode of "resin ring to resin ring". The slide surface was polished with Emery
#1200, and set in the lower side of the device. The contact area was 2 cm?, the surface
pressure was 0.49 MPa, the speed was 100 m/s, the slide time was 8 hours; and under the
condition, the specific wear volume was measured.

[0075]
<Example 101>

In a reactor having an inner volume of 50 liters and equipped with a stirrer, a
partial condenser, a cooler, a thermometer, a dropping unit, a nitrogen introducing duct,
and a strand die, 8,950 g (44.25 mol) of sebacic acid (trade name, Sebacic Acid TA,
manufactured by Itoh Oil Chemicals Co., Ltd.), 12.54 g (0.074 mol) of calcium
hypophosphite as a phosphorus atom-containing compound (A), and 6.45 g (0.079 mol)
of sodium acetate as a polymerization speed regulating agent (B) were, as accurately
weighed, fed (the molar ratio of sodium acetate to the phosphorus atom of calcium
hypophosphite, (B)/(A) was 0.5). The reactor was fully purged with nitrogen, and then
pressurized up to 0.3 MPa with nitrogen, and with stirring, this was heated up to 160°C to
uniformly dissolve sebacic acid. Next, 6,026 g (44.25 mol) of paraxylylenediamine
(manufactured by Mitsubishi Gas Chemical Company, Inc.) was dropwise added thereto
with stirring, taking 170 minutes. During this, the inner temperature of the reactor was
continuously elevated up to 281°C. In the dropwise addition step, the pressurc was
controlled to be 0.5 MPa, and the formed water was removed out of the system via the
partial condenser and the cooler. The temperature of the partial condenser was
controlled within a range of from 145 to 147°C.  After the addition of
paraxylylenediamine, the system was depressurized at a speed of 0.4 MPa/h to be normal
pressure, taking 60 minutes. During this, the inner temperature rose up to 299°C.
Afterwards, the system was depressurized at a speed of 0.002 MPa/min down to be 0.08
MPa, taking 20 minutes. Subsequently, the reaction was continued under 0.08 MPa
until the torque of the stirrer reached a predetermined level. The reaction time under
0.08 MPa was 10 minutes. Afterwards, the system was pressurized with nitrogen, and
the polymer was taken out through the strand die, and pelletized to give about 13 kg of
polyamide (PA101). The reaction time taken after the paraxylylenediamine addition

was 90 minutes in total.
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The relative viscosity of the polyamide (PA101) was 2.47, the number-average
molecular weight Mn was 20,000, Mw/Mn was 2.6, the YT value was 0.7, and the
phosphorus atom concentration was 330 ppm.

[0076]
<Example 102>

About 13 kg of polyamide (PA102) was obtained through melt polycondensation
in the same manner as in Example 101, except that the amount of calcium hypophosphite
was changed to 6.28 g (0.037 mol) and that of sodium acetate was to 3.03 g (0.037 mol)
(the molar ratio of sodium acetate to the phosphorus atom of calcium hypophosphite,
(B)/(A) was 0.5). The reaction time taken after the paraxylylenediamine addition was
110 minutes in total.

The relative viscosity of the polyamide (PA102) was 2.46, the number-average
molecular weight Mn was 28,000, Mw/Mn was 2.8, the YT value was 2.3, and the
phosphorus atom concentration was 169 ppm.

[0077]
<Example 103>

About 13 kg of polyamide (PA103) was obtained through melt polycondensation
in the same manner as in Example 101, except that the amount of calcium hypophosphite
was changed to 3.13 g (0.018 mol) and that of sodium acetate was to 1.51 g (0.018 mol)
(the molar ratio of sodium acetate to the phosphorus atom of calcium hypophosphite,
(BY(A) was 0.5). The reaction time taken after the paraxylylenediamine addition was
120 minutes in total.

The relative viscosity of the polyamide (PA103) was 2.40, the number-average
molecular weight Mn was 23,000, Mw/Mn was 2.6, the Y1 value was 5.3, and the
phosphorus atom concentration was 77 ppm. After used for production, the device was
washed with metaxylylenediamine under heat. No resin remained in the device.

[0078]
<Example 104>

Using the device washed in Example 103, about 13 kg of polyamide (PA104)
was obtained through melt polycondensation in the same manner as in Example 101,
except that the amount of calcium hypophosphite was changed to 6.28 g (0.037 mol) and
that of sodium acetate was to 6.28 g (0.077 mol} (the molar ratio of sodium acetate to the
phosphorus atom of calcium hypophosphite, (B)/(A) was 1.0). The reaction time taken
after the paraxylylenediamine addition was 150 minutes in total.

The relative viscosity of the polyamide (PA104) was 2.15, the number-average
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molecular weight Mn was 20,000, Mw/Mn was 3.0, the YT value was 3.1, and the
phosphorus atom concentration was 152 ppm. After used for production, the device was
washed with metaxylylenediamine under heat. No resin remained in the device.
[0079]
<Example 105>

Using the device washed in Example 104, about 13 kg of polyamide (PA105)
was obtained through melt polycondensation in the same manner as in Example 101,
except that the amount of calcium hypophosphite was changed to 6.28 g (0.037 mol) and
that of sodium acetate was to 1.51 g (0.018 mol) (the molar ratio of sodium acetate to the
phosphorus atom of calcium hypophosphite, (B)/(A) was 0.25). The reaction time taken
after the paraxylylenediamine addition was 80 minutes in total.

The relative viscosity of the polyamide (PA105) was 2.41, the number-average

" molecular weight Mn was 25,000, Mw/Mn was 2.4, the YI value was 2.1, and the

phosphorus atom concentration was 170 ppm.  After used for production, the device was

- washed with metaxylylenediamine under heat. No resin remained in the device.

[0080]
<Example 106>

Using the device washed in Example 105, about 13 kg of polyamide (PA106)
was obtained through melt polycondensation in the same manner as in Example 101,
except that the amount of calcium hypophosphite was changed to 6.20 g (0.036 mol) and
that of sodium acetate was to 3.60 g (0.044 mol) (the molar ratio of sodium acetate to the
phosphorus atom of calcium hypophosphite, (B)/(A) was 0.6). The reaction time taken
after the paraxylylenediamine addition was 110 minutes in total.

The relative viscosity of the polyamide (PA106) was 2.30, the number-average
molecular weight Mn was 22,000, Mw/Mn was 2.5, the Y1 value was 2.5, and the
phosphorus atom concentration was 150 ppm. After used for production, the device was
washed with metaxylylenediamine under heat. No resin remained in the device.

[0081]
<Example 107>

Using the device washed in Example 106, about 13 kg of polyamide (PA107)
was obtained through melt polycondensation in the same manner as in Example 101,
except that the amount of calcium hypophosphite was changed to 6.20 g (0.036 mol) and
that of sodium acetate was to 5.20 g (0.063 mol) (the molar ratio of sodium acetate to the
phosphorus atom of calcium hypophosphite, (B)/(A) was 0.9). The reaction time taken

after the paraxylylenediamine addition was 150 minutes in total.
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molecular weight Mn was 18,000, Mw/Mn was 3.1, the Y1 value was 3.5, and the
phosphorus atom concentration was 148 ppm.
[0082]

5 <Example 108>

About 13 kg of polyamide (PA108) was obtained through melt polycondensation

in the same manner as in Example 101, except that the amount of calcium hypophosphite
was changed to 6.28 g (0.037 mol), the type and the amount of the polymerization speed
regulating agent (B) were changed to 3.72 g (0.038 mol) of potassium acetate (the molar

10 ratio of potassium acetate to the phosphorus atom of calcium hypophosphite, (B)/(A) was
0.5). The reaction time taken after the paraxylylenediamine addition was 90 minutes in
total.

The relative viscosity of the polyamide (PA108) was 2.32, the number-average
molecular weight Mn was 22,000, Mw/Mn was 2.6, the Y1 value was 2.5, and the

15  phosphorus atom concentration was 155 ppm.

[0083]
<Example 109>

About 13 kg of polyamide (PA109) was obtained through melt polycondensation
in the same manner as in Example 101, except that the type and the amount of the

20 phosphorus atom-containing compound were changed to 18.40 g (0.073 mol) of calcium
dihydrogen phosphate monohydrate (Mw: 252.07) (the molar ratio of sodium acetate to
the phosphorus atom of calcium dihydrogen phosphate monohydrate, (B)/(A) was 0.5),
and that the reaction time under 0.08 MPa was changed to 20 minutes. The reaction
time taken after the paraxylylenediamine addition was 90 minutes in total.

25 The relative viscosity of the polyamide (PA109) was 2.35, the number-average
molecular weight Mn was 23,000, Mw/Mn was 2.5, the Y1 value was 8.5, and the
phosphorus atom concentration was 300 ppm.

[0084]
<Example 110>

30 In a reactor having an inner volume of 50 liters and equipped with a stirrer, a
partial condenser, a cooler, a thermometer, a dropping unit, a nitrogen introducing duct,
and a strand die, 8,329 g (44.25 mol) of azelaic acid, 6.46 g (0.038 mol) of calcium
hypophesphite as a phosphorus atom-containing compound (A), and 3.12 g (0.038 mol)
of sodium acetate as a polymerization speed regulating agent (B) were, as accurately

35  weighed, fed (the molar ratio of sodium acetate to the phosphorus atom of calcium
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<Reference Example 101>

35 The same melt polycondensation as in Example 101 was carried out, except that
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pol yam de (PA203). 30[ 0099] <Conparative Exanp 201>

was 180 minutes in total.

The relative viscosity of the polyamide (PA112) was 2.31, the number-average
30  molecular weight Mn was 21,000, Mw/Mn was 3.0, the Y1 value was 24.8, and the
phosphorus atom concentration was 0 ppm.
[0089]
<Comparative Example 102>
About 13 kg of polyamide (PA113) was obtained through melt polycondensation

35  inthe same manner as in Example 101, except that that the type and the amount of the
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Using an injection nolding nmachi ne (Fanuc 100cc, trade nane,

manuf act ured by FANUC Corporation), a nylon 46 resin (trade nane,
STANYL, manufactured by DSMin the Netherlands) was nelted at a
cylinder tenperature of 310C, and at a nold 35tenperature of 120C,
this was injection-nolded into injection-nolded pieces having a size
shown i n phafihens. atdhweniabting eaapoundéA) mjeexthangediol 1ded gilelsmol pé

tested f ] i i - i
bl e SogBBRNRBRle REARRIAE ik BNAhio bl 30UHE REARTho Bhokdl
pi eces weatam obtacinachyporhdspbite dBJ/0h) wield.phy sitedimpiabgeaftdrdke adustiaodf
in the s . i xcept that the pol yam de
(PA201) %a@axm%géﬁﬁﬁ%é‘ga%i@éé Ségqt%'(tlroade name, AR/I LXN; gr ade,
CVB003- N, manuflhetreintnt Wycodoy af/thepdlyattide@AlIAT whs 20,10 hubhbdheverage
resins and,the nol. arti i I 1.,t0.,203 a Co rative
e oo R AT TP 8S R s T 6 D0 R Ras i, 85 L Poif? Bt P S0 RGP
The r esulphssphnaissimmeondeniFatidrewak 28Ten.nean nol ecul ar wei ght and t he
rel ativer[g(it)g%josity of the nylon 46 resin and the nylon 66 resin used
|

i n Conmpa e Exanpl es 201 and 202 were not neasured. 15[0102]
Tabl e 3 <EoamataivéEkampbnidle 202 Exanpl e 203 Conparative Exanple 201

Comghat| vo Lol e, 200 SRS, G001, RIS S ST, LA
the amount of calcium hypophosphite was changed to 49.65 g (0.292 mol) and that of
sodium acetate was to 23.95 g (0.292 mol} (the molar ratio of sodium acetate to the
phosphorus atorn of calcium hypophosphite, (B)/(A) was 0.5).

After the addition of paraxylylenediamine, the system was depressurized at a
15  speed of 0.4 MPa/h, and the inner temperature rose up to 299°C; however, along the way
of depressurization down to normal pressure taking 60 minutes, the torque of the stirring
unit rapidly increased after 30 minutes and the production control became impossible.
Accordingly, the depressurization was stopped, and the product was taken out under the
condition of nitrogen pressurization. The relative viscosity of the obtained polyamide
20  was 2.42, the number-average molecular weight Mn was 40,000, Mw/Mn was 2.7, the Y1
value was 0.5, and the phosphorus atom concentration was 1,210 ppm.
[0091]
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[0092]

The polyamide resin obtained in Comparative Example 101 in which a
phosphorus atom-containing compound was not used took much time for
polycondensation, and gelled and, in addition, colored. In the polyamide resin obtained
in Comparative Example 102 in which sodium hypophosphite was used as a phosphorus
atom-containing compound, only 8% of phosphorus used therein could effectively
existed in the polyamide, and the compound could not almost function as an antioxidant
to prevent coloration of polyamide, and therefore the polyamide was poor in point of the
outward appearance thercof (In Examples 101 to 103, from 90 to 95% of phosphorus
existed in the resin). In Comparative Example 103 in which the phosphorus atom-
containing compound was incorporated excessively so that the phosphorus atom
concentration in the polyamide resin could be more than 1,000 ppm, the
polycondensation reaction was promoted too much and the reaction control was
impossible.

As opposed to these, in Examples 101 to 111, polyamide resins that gelled little
with no coloration and had good appearance were obtained.

In preparing polyamide, preferably, an alkali compound is used as a
polymerization speed regulating agent for controlling the reaction promoting effect of the
phosphorus atom-containing compound. In the present invention, the molar ratio of the
polymerization speed regulating agent (B) to the phosphorus atom-containing compound
(A), (B)/(A) is preferably from 0.3 to 1.0. When the ratio of (B)/(A) is less than 0.3, the
reaction controlling effect of the polymerization speed regulating agent (B) is insufficient
and therefore, there is the case that the polycondensation is promoted too much and the
agent could not control the reaction (Reference Example 101); but when the ratio of
(B)/(A) is more than 1.0, then the polycondensation reaction would be retarded too much
by the reaction controlling effect of the polymerization speed regulating agent (B), and
therefore there is the case that the reaction could not go on suitably (Reference Example
102).

[0093]
<Synthesis Example 201>

In a reactor having an inner volume of 50 liters and equipped with a stirrer, a
partial condenser, a cooler, a thermometer, a dropping unit, a nitrogen introducing duct,
and a strand die, 8,950 g (44.25 mol) of sebacic acid, 12.54 g (0.074 mol) of calcium
hypophosphite as a phosphorus atom-containing compound (A), and 6.45 g (0.079 mol)

of sodium acetate as a polymerization speed regulating agent (B) were, as accurately
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weighed, fed (the molar ratio of sodium acetate to the phosphorus atom of calcium
hypophosphite, (B)/(A) was 0.5). The reactor was fully purged with nitrogen, and then
pressurized up to 0.3 MPa with nitrogen, and with stirring, this was heated up to 160°C to
uniformly dissolve sebacic acid. Next, 6,026 g (44.25 mol) of paraxylylenediamine was
dropwise added thereto with stirring, taking 170 minutes. During this, the inner
temperature of the reactor was continuously elevated up to 281°C.  In the dropwise
addition step, the pressure was controlled to be 0.5 MPa, and the formed water was
removed out of the system via the partial condenser and the cooler. The temperature of
the partial condenser was controlled within a range of from 145 to 147°C. Afier the
addition of paraxylylenediamine, the system was depressurized at a speed of 0.4 MPa/h
to be normal pressure, taking 60 minutes. During this, the inner temperature rose up to
299°C. Afterwards, the system was depressurized at a speed of 0.002 MPa/min down to
be 0.08 MPa, taking 20 minutes. Subsequently, the reaction was continued under 0.08
MPa until the torque of the stirrer reached a predetermined level. The reaction time
under 0.08 MPa was 10 minutes. Afterwards, the system was pressurized with nitrogen,
and the polymer was taken out through the strand die, and pelletized to give about 13 kg
of polyamide (PA201).

The terminal amino group concentration of the polyamide (PA201) was 41
ueq/g, and the terminal carboxyl group concentration thereof was 72 peg/g. The
relative viscosity of the obtained polyamide was 2.11, the number-average molecular
weight Mn was 17,100, Mw/Mn was 2.5, the YT value was -4.8, and the phosphorus atom
concentration was 300 ppm.

[0094]
<Example 201>

| Using an injection molding machine (Fanuc 100q, trade name, manufactured by
FANUC Corporation), the polyamide (PA201) was melted at a cylinder temperature of
305°C, and at a mold temperature of 120°C, this was injection-molded into injection-
molded pieces having a size shown in Table 1. Thus obtained, the injection-molded
pieces were annealed in a hot air drier at 160°C for 1 hour, and then tested for the
physical properties thereof. The deflection temperature under load of the molded
articles was measured according to the above-mentioned method A.
[0095]
<Synthesis Example 202>

A polyamide (PA202) was obtained through melt polycondensation in the same
manner as in Synthesis Example 201, except that the type and the amount of the
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B STANYL. trade nanme, manufactured by DSM nylon 46 resin AM LAN:
trade nane, manufactured by Toray Industries, Inc., nylon 66 resin
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sol erlngzﬁeat resi st ance, in ad ggtlon were furthe

excel | enP-428 8882 meal) af Eﬁt@@lﬂﬁ@f%@mﬁnelatfafrtw@s@WtM%@bls[he@e&Fhemwal
<Exanpl e c3Qand fe. %alﬁ)daﬁ@?g Ewmt) &fmétatﬁylértédﬁn%e Whihac@@hy trade

nane manuf act ured Kase€i d.) as a crystal nucleatlng

agent wad/ligiupishi @mé@emwalt @@np@tyytm)d@ (rmb%@f)the dipaincrempeaet Waseaded
ina dougtn%x?l I&t@ﬂlﬁffﬁﬂé&%ﬁo thél/Eﬁle?éafwak ﬁﬁtdxgméﬂéhﬁhﬂﬁe ymachi ne (Fanuc

100a, me, manufact ured rporation), this was melted

at a2@y||nder fféﬁtfémmathﬁ@nwfglg@g@ncamat@mOetthﬁmJQiymﬁﬁéPézQﬁ)eV%MlzoC
this 20 t Vi a
q/'ig ,ﬁﬁg %nmth 9%0%3@ ﬁoargugﬁetq]ﬁﬁoﬁfﬁte%%ms%ﬁgg@a g

si ze sho Thus e I njection-nol pi eces
were tes r@@tlwfecmsqow pftttng pbwneérmb@mlti@yat hét.dbe numnhertfvgrags meoleewarer

as in EXgJérPfJélgt\éﬂ%as s 16,50 dhﬁ@iﬁ%&% 73%>Y il %54 1198 aﬁ@hﬁﬁglogﬁ%?&s tom

wer e obt or the physical propertiés t Int
same nanregceagation Wasahi® 801, except that t he pol yan de (PA201) was
chang gdmgﬁ) glyanide (PA202). [0106] <Exanpl e 303> 30l njection-nol ded
pi eces re obtained and tested for the physical properties thereof
in the saksample?®B8>as in Exanpl e 301, except that the pol yam de

(PA201) was c hﬁﬁgﬁgnzxﬂoﬁ% fﬁ%@s%er(a %ﬁ‘%ﬂ%}i'ana Qe]speé]for the physical properties
thereof in the same manner as in Example 201, except that the polyamide (PA201) was
changed to the polyamide (PA203).

30 [0099]
<Comparative Example 201>
Using an injection molding machine (Fanuc 100¢., trade name, manufactured by
FANUC Corporation), a nylon 46 resin (trade name, STANYL, manufactured by DSM in
the Netherlands) was melted at a cylinder temperature of 310°C, and at a mold

35  temperature of 120°C, this was injection-molded into injection-molded pieces having a
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<Conpar ative Exanple 301> 350.2 parts by nmass of talc (Mcron Wite
5000A, trade nane, manufactured by Hayashi Kasei Co., Ltd.) as a
crystal nucleating agent was dry-blended in a nylon 46 resin (trade
nane, STANYL, manufactured by DSMin the Netherlands), and then

mel t - kneaded in a doubl e-screw extruder. Using an injection-nolding
machi ne (sizmrshowi @D&able 1 adFhusokeained nhd m@dction-thdijedhAbEIE weoe {asted forahg |

this was l.ted at a |inder.,5 temerature af 310 and at a nold
{ormer ot dresits ProltsefesiorkSt EL e s BRRRRRerdS o Bl 20 o act on- mol ded
pi eces hgoioty a size shown in Table 1. Thus obtained, the

i nj ection-4ml ded. pi.eces tested for the physical properties
t her eof , qﬂ?éﬂ]é'g amhérlgzgas in Exanpl e 201. [0108] 10The resins
and tBe nol ded lajetticthasided plexanpbebBded ad IETedadod tHeg My sicat pryjeerties

Exampl e 301 re tested for th hysi | properties f{hereof. e
TxaPie dedibihe Frcrmrgr of DAL SOY sRESbRAl e 3o hAmidn AL was
rel ative ciipeass h yiyloh Gohesinyiraie el ASMIN AN @fadeNCHIMAN MR fAckasd be

301 were not asured. [0109] Table 4 Exanple 301 Exanple 302
Exanpl e ﬁ?@gg‘dséﬂ?ﬁpg}ﬁ)r ea t3i vOel Pol yam de PA201 PA202 PA203

STANYL Digroipe Conponent PXDA PXDA PXDA 90 nol % MXDA 10 nol %

Tetrgget hyl enes, 0 Al d i AoRed Yt des 15 Eampl B 30 16 203 A% Sinparaive
Examples 201 and 202 were tested for the physical properties thereof. The results are
shown in Table 3. The mean molecular weight and the relative viscosity of the nylon 46
resin and the nylon 66 resin used in Comparative Examples 201 and 202 were not

measured.
15 [0102]
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Azel ai c acid Sebacic acid Adipic acid Wi ght-Average Ml ecul ar Wi ght

Mv 43000 17100 40000 16000 44000 16300 -
Wei ght Mh -

Nunber - Aver age Mol ecul ar

MV WMn 2.5 2.5 2.7 Relative Viscosity Melting Point Tm
(O 2.11 292 2.07 2.11 281 271
Table 3
Comparative | Comparative
Example 201 | Example 202 | Example 203 Example 201 | Example 202
Polyamide PA201 PA202 PA203 STANYL AMILAN
91(:).);1[3116‘; o Tetra- Hexa-
Diamine Component PXDA PXDA MXDA methylene- methylene-
diamine diamine
10 mol%
Dicarboxylic Acid L L L P C
Sebacic acid | Azelaic acid | Sebacicacid | Adipic acid Adipic acid
Component
Weight-Average Molecular
Weight Mw 43000 40000 44000 - -
Number-Average
Molecular Weight Mn 17100 16000 16300 ] i
Mw/Mn 25 25 2.7 - -
Relative Viscosity 2.11 2.07 2.11 - -
Melting Point Tm (°C) 292 281 271 295 265
Tensile Strength (MPa) 88.6 87.5 86.5 99.0 72
Modulus of Tensile
Elasticity (GPa) 3.38 3.21 3.30 3.84 1.8
Tensile Elongation (%) 12 11 13 7 25
Deflection Temperature
under load (°C) 125 122 112 190 75
Equilibrium Water
Absorption (%) 2.8 3.0 2.8 12 8.4
Soldering Heat Resistance
(250°C) A A A A B
Soldering Heat Resistance
(260°C) A A A B B
Soldering Heat Resistance A A A B B

10

(270°C)

STANYL: trade name, manufactured by DSM, nylon 46 resin
AMILAN: trade name, manufactured by Toray Industries, Inc., nylon 66 resin

[0103]

As is clear from Table 3, the molded articles of Comparative Exampies 201 and

202 in which nylon 46 resin or nylon 66 resin was used both had high equilibrium water

absorption and the soldering heat resistance thereof was not good. The nylon 46 resin

that has heretofore been investigated as a resin for electronic parts is a resin obtained

from tetramethylenediamine and adipic acid, and is excellent in heat resistance and

mechanical properties; however, since the amide group ratio therein is higher than that in

other ordinary polyamide resins such as nylon 6 resin and nylon 66 resin, the resin has a

drawback in that its water absorption is high. Accordingly, though the nylon 46 resin

could have excellent heat resistance and mechanical properties in a dry condition, the
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295 Crystal Nucleating Agent (part by mass) Talc 0.2 Talc 0.2 Talc
0.2 Talc 0.2 Tensile Strength (MPa) 88.6 87.5 86.5 99.0 Mdul us of
Tensile Elasticity (GPa) 3.38 3.21 3.30 3.84 Deflection Tenperature
under load (C 125 122 112 190 Equilibrium Water Absorption (% 2.6
2.8 2.6 12 Sol dering Heat Resistance (2600

reduction in the heat resistance and the mechanical properties of the nylon 46 resin is

larger in actual use than that of other ordinary polyamide resins since the water
absorption of the former is higher. In addition, the high water absorption means that the
dimensional change would be thereby large, and therefore, the dimensional accuracy of

5  theresin is not on a satisfactory level, and use of the resin in parts that require high
accuracy is difficult.  Further, depending on the water-absorbing condition thereof, the
surface of the parts formed of the resin may have a trouble of swelling in mounting on a
substrate according to a surface-mounding system, and the performance and the
reliability of the parts would be thereby greatly lowered.

10 As opposed to these, the molded articles of Examples 201 to 203 had low water
absorption and were excellent in soldering heat resistance, and in addition, these were
further excellent in heat resistance and mechanical properties.

[0104]
<Example 331>

15 0.2 parts by mass of talc (Micron White 5000A, trade name manufactured by
Hayashi Kasei Co., Ltd.) as a crystal nucleating agent was dry-blended in the polyamide
{PA201), and then melt-kneaded in a double-screw extruder. Using an injection-
molding machine (Fanuc 100q, trade name, manufactured by FANUC Corporation), this
was melted at a cylinder temperature of 305°C, and at a mold temperature of 120°C, this

20  was injection-molded into injection-molded pieces having a size shown in Table 1.

Thus obtained, the injection-molded pieces were tested for the physical properties thereof,
in the same manner as in Example 201.

[0105]

<Example 302>

25 Injection-molded pieces were obtained and tested for the physical properties
thereof in the same manner as in Example 301, except that the polyamide (PA201) was
changed to polyamide (PA202).

[0106]
<Example 303>

30 Injection-molded pieces were obtained and tested for the physical properties
thereof in the same manner as in Example 301, except that the polyamide (PA201) was
changed to polyamide (PA203).

[0107]
<Comparative Example 301>
35 0.2 parts by mass of talc (Micron White S000A, trade namne, manufactured by
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A A A B PXDA: paraxylyl enedi am ne MXDA: netaxyl yl enedi am ne STANYL:
trade nane, manufactured by DSM nylon 46 resin [0110] As is clear
fromTable 4, the nolded article of Conparative Exanple 301 in 5

whi ch nylon 46 resin was used had high equilibriumwater absorption
and the sol dering heat resistance thereof was not good. As opposed to
t hese, t Hayasii dedeiald. ctid s aferjskd aptlegingQlehtov30B yihdanded ova webden6

St} on toim AR Rwer STANSE. lebuRRulie PhBUER o SRUBHARES anf Mo dete
mechani ¢ &heqilepe k dbsisle-sdi@vkirhfler< SYRIMPEsI i5jebr@plotlid@dachine (Fanud100c,

Cams maniar By S hied bV EANY 0% r an) BB AaR SOe Y BMBn 1 he

amoun$ ofterhh@atuel fB10OR ydndait adiold WaiRraterge ot tiis 349 irjedtdA-mSided! )

of azelaic acid. (trade.nanme, ENMEROX 1144, . ctuyred . Cqgni s) .
She r ol atite SRR BRCE T B A3 B PBAAOR bl obtiingadne
nunber - avge@iR-moldedBleCEl & tWBddIbE thibhyEiSal bfofRks thedin@s s@nd, the

Yl value was -1.8, and %ﬂﬁ 5 phosphorus at om concentration was 300
ppm [OlfangﬁﬁéHEF@nﬁﬁ The pol yani de (PA101) was dried under
reduced pgemgsure at 150C for 7 hours, and injection-nolded at a
cylinder tenperature of 300C and a nold_tenperature of 10120C, using
an i bf ect i on- noNEF§YsRRE MisEolded Aticles T Examples O hR03 apdi{emaRaryileéd by

FANUC CoEraimpld 0)werk RRfaTyr e 913};&&51‘ OrdpRfilesPheR6STS TRE r@URd MB%h&Fn in
havi ng a_size shown in Table 1. Thus obtajned, the test pieces were

tested fdrblede Jdibsmeenmaleiaygighi apgd thegghative yisaestysd thegiy 1o stk ur e

under | oggkdahy ddngatRlvdatasld R16Ferdast MBaAed according to the
above-nenti oned nethod A. The evaluation results are shown in Table

5. 15[ 011B49%Exanpl e 402> Test pieces for eval uation were
obt ai ned and tested for the physical properties thereof in the sane
manner as i n Exanple 401, except that the pol yam de (PA101l) was
changed to the pol yam de (PA401). The evaluation results are shown in
Table 5. 20[0114] <Exanple 403>
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Test pieces for evaluation were obtained and tested for the physical
properties thereof in the sane manner as in Exanple 401, except that
t he pol yam de (PA 101) was changed to the pol yam de (PA203). The
eval uation results are shown in Table 5. 25[0115] <Conparative
Exanpl e 401> Pol yam de 6T ( pol yhexanet hyl ene terepht hal am de,
trade namgpiApodel , manufactured by Sol vay) was injection-nolded at a
cyl i nder tenperature—et—34pCand—a—mta—tenperature—of—1366 sy mai
i nj ection-nmol di ng machi ne I-'EdampleBdJOC Ekarnﬁﬁiﬁoaam}ixa&ﬂemuf ﬁcfﬂﬁ?ré bd

FAN[JC norata ~n thor bl o~y ~AAl A~ ot nioocoof or au

|~.IUI “l1 Ulll ] CiTel U |~.l| uuuul IIU CCvotl FII UL O LI "4 \/Vul uuu. LA I

havi ng g Pslyamidehown i n Tabl e PA2Thus |obt BAZAd, {he RAZE} pilecSTANELe
tested for the physi cal prpperties thereof 1Tn the s nanner as i n
Exanpl e The eval uatioph r lts are i n Tebheed. |[1QdhG}hyRbe-
<Conpar 1%“ AHSPEt 402> ??ébﬁ'l eces f%ﬁﬁgal Lat iNxDAver € obdiahiped
and testled for the physical properties thereof |[n ttheol%ane nanner as
I n ExanyiDecad@iylicecgiept t hat e. pol yam’ de .(PA Ol) nge a
nyl on 6qCcmgement t rade nane} g’fpﬁ R Aglalg y :)1 meda acfg%l (H:IC]%
Tor ay | nddsghe-heaagelMidechlar The e\ gduatlon r@gl ts are B@g in Table 5

np3a

01

D

5[0117] [PedidheMs Exanpl e 401 EX3rpl e [402° 5 40% rative
Exanpl e [2bihb&oimeagakMokaildxanpl 02 Pol y a5 A101 PA203
AM&N\@ 5168 gﬁlArt 165

Anpdel hysi cal Properties of [\l de cles Tensille Strength
(MPa) 8dnbw/Bif. 5 86.5 25 25 2.7 -
Relative Viscosity 2.11 2.07 2.11 -
Melting Point Tm (°C) 292 281 : 271 295
Crystal Nucleating Agent Tale Talc Tale Talc
(part by mass) 0.2 0.2 0.2 0.2
Tensile Strength (MPa) 88.6 875 86.5 99.0
Modulus of Tensile Elasticity 3.38 321 3.30 3.84
{GPa)
Deflection Temperature
under load (°C) 125 122 112 190
Equilibrium Water
Absorption (%) 2.6 2.8 2.6 12
Soldering Heat Resistance
(260°C) A A A B

PXDA: paraxylylenediamine
MXDA.: metaxylylenediamine
STANYL: trade name, manufactured by DSM, nylon 46 resin

[0110]
As is clear from Table 4, the molded article of Comparative Example 301 in
5  which nylon 46 resin was used had high equilibrium water absorption and the soldering
heat resistance thereof was not good. As opposed to these, the molded articles of
Examples 301 to 303 have low water absorption and are excellent in soldering heat
resistance, and in addition, these are further excellent in heat resistance and mechanical
properties.
10 [0111]
<Synthesis Example 401>
A polyamide (PA401) was obtained through melt polycondensation in the same
manner as in Synthesis Example 101, except that the type and the amount of the
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99.0 72 Modulus of Tensile Elasticity (GPa) 3.4 3.2 3.3 4.9 1.8
Tensile Elongation (% 12 11 13 2 25 Defl ecti on Tenperature under
load (C) 125 122 112 120 75 Equilibrium Water Absorption (% by nass)
2.8 3.0 2.8 6.4 8.4 Specific War Volune (*) 0.4 0.6 0.7 3.2

10

15

20

25

30

35

dicarboxylic acid were changed to 8,329 g (44.25 mol) of azelaic acid (trade name,
EMEROX 1144, manufactured by Cognis).

The relative viscosity of the polyamide (PA401) was 2.22, the number-average
molecular weight Mn was 17,000, Mw/Mn was 2.5, the YT value was -1.8, and the
phosphorus atom concentration was 300 ppm.

[0112]
<Example 401>

The polyamide (PA101) was dried under reduced pressure at 150°C for 7 hours,
and injection-molded at a cylinder temperature of 300°C and a mold temperature of
120°C, using an injection-molding machine (Fanuc 1100, trade name, manufactured by
FANUC Corporation), thereby producing test pieces for evaluation having a size shown
mn Table 1. Thus obtained, the test pieces were tested for the physical properties thereof.
The deflection temperature under load of the molded articles was measured according to
the above-mentioned method A. The evaluation results are shown in Table 5.

[0113]
<Example 402>

Test pieces for evaluation were obtained and tested for the physical properties
thereof in the same manner as in Example 401, except that the polyamide (PA101) was
changed to the polyamide (PA401). The evaluation results are shown in Table 5.
[0114]
<Example 403>

Test pieces for evaluation were obtained and tested for the physical properties
thereof in the same manner as in Example 401, except that the polyamide (PA101) was
changed to the polyamide (PA203). The evaluation results are shown in Table 5.
[0115]
<Comparative Example 401>

Polyamide 6T (polyhexamethylene terephthalamide, trade name, Amodel,
manufactared by Solvay) was injection-molded at a cylinder temperature of 340°C and a
mold temperature of 130°C, using an injection-molding machine (Fanuc 1100, trade narme,
manufactured by FANUC Corporation), thereby producing test pieces for evaluation
having a size shown in Table 1. Thus obtained, the test pieces were tested for the
physical properties thereof in the same manner as in Example 401.  The evaluation
results are shown in Table 5.

[0116]

<Comparative Example 402>
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<Exanpl eASBbANgHesamepmaEstured by Egiay lndestiiss ligemzlop bt ®hined and t est ed

for the physical

501,

( PA40(1E;(?F@IE‘§}

properties thereof

[ 0121]

in the sane manner as in Exanple
hat the pol yam de (PA101) was changed to the pol yam de
eval uation results are shown in Table 6.

<Exanpl e

503> 25Test pi agascléarfrey Thbiats te melded abitks 020ompsaraties Eeginples 40 hend

cxce A PRRECh By ey

So.8e Tt iplnads

in Exa

lerge spEF!

gg ::ﬁeeag\%lhme

(PA203) . addthe eliddbilidy ithdredfosasl 1bw, aidcinsldoiion] thesbaldeigh edublibidim water

<Conpar at,i ve Exa
t er epht h&TSFIPE:

B e e i, 2Tt

hexame
mponent t

formed of 1,6-hexanediamine and terephthalic acid, which has heretofore been

hg}e’:(l)f rzl%olyamide

investigated as a resin for slide members and as a resin for blow moldings, has a melting

15 point of 370°C or so, and therefore must be melt-molded at a temperature higher than the

decomposition temperature of the polymer, or that is, the polyamide resin could not be

put into practical use.

As opposed to these, the molded articles of Examples 401 to 403 were excellent

in slidability and had low water absorption and, in addition, these were excellent in

20  mechanical properties.
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As shown in Table 3 shown above, the melting point of the




manuf act ured by Sol vay) was injection-nolded at a cylinder
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the equilibriumwater absorption were both nearly on the sane |evel.
The W scosity Aptidtecheforieryuatinn werpohtanes aad destadzfor themhysieal ProRegigsor

30 m nut gerQf irnfhelshfie Pf%}ié’lmsqﬁ E&Erﬁ%p:@ol"\@{c% pCGRARAE ﬁ&iyé’tﬂgiet(bﬁl 08 Was

viscosity retention thereof was erm ned he viscosity after

nel ting Fleanged i hapelyamide X760bhs Tb&rmralﬂlneon/regelesar@ ghasrn iy Tabig € ng
for 30 n*[ qivies was 388 Pa.s; or that is, the nelt viscosity change
was smal T and the melt viscosity retention was 84% In addition, the
mel t vi scBsampled03the pol yam de (PAL04) was neasured at 300C and

10700 1, YeRER e pgRAtESE ) il ol ARk e

it was otherefn thasawe ghangenas in Béamelmﬁ@rl atngept thetriemn@meld@f@melmsr

viscosit ¢hatiged & 88 p§f§§11n de (&’%28?} TR & afiati X AR Sare shown in Table 6.
[0122]
<Comparative Example 501>

30 Polyamide 6T {(polyhexamethylene terephthalamide, trade name, Amodel,

manufactured by Solvay) was injection-molded at a cylinder temperature of 340°C and a
mold temperature of 80°C, using an injection-molding machine (Fanuc 1100, trade name,
manufactured by FANUC Corporation), thereby producing test pieces for evaluation
having a size shown in Table 1. Thus obtained, the test pieces were tested for the

35  physical properties thereof in the same manner as in Example 501. The evaluation
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501 Exanpl e 502 Exanpl e 503 Exanpl e 504 Exanpl e 505 Conparative
Exanpl e 501 Pol yam de PA101 PA401 PA203 PA103 PA104 Anpdel Physi cal
Properties of Mdlded Articles Tensile Strength (MPa) 88.6 87.5 86.5 -
- 99.0 Modulus of Tensile Elasticity (GPa) 3A 3.2 3.3 -

results are shown in Table 6.

[0123]

<Example 504>

Test pieces for evaluation were obtained in the same manner as in Example 501
5  except that the polyamide (PA101) was changed to the polyamide (PA103), and the

molded articles were tested for the impact strength and the equilibrium water absorption

thereof. The results are shown in Table 6. As a result, the polyamide (PA101} and the

polyamide (PA103) are both polyamides produced through polymerization of sebacic

acid and paraxylylenediamine, and their impact strength and the equilibrium water

10 absorption were both nearly on the same level.

The viscosity after melting for 6 minutes and that after melting for 30 minutes of
the polyamide (PA103) were compared and the melt viscosity retention thereof was
determined. The viscosity after melting for 6 minutes was 600 Pa-s, and 'the viscosity
after melting for 30 minutes was 525 Pa-s; or that is, the melt viscosity change was small

15  and the melt viscosity retention was 84%. In addition, the melt viscosity of the
polyamide (PA103) was measured at 300°C and 310°C, and the temperature dependence
of the melt viscosity was determined. At 300°C, the melt viscosity was 115 Pa-s, and at
310°C, it was 97 Pas.  Accordingly, the temperature dependence of the melt viscosity
was also small.

20 [0124]
<Example 505>

Test pieces for evaluation were obtained in the same manner as in Example 501
except that the polyamide (PA101) was changed to the polyamide (PA104), and the
molded articles were tested for the impact strength and the equilibrium water absorption

25  thereof. The results are shown in Table 6. As a result, the polyamide (PA101}) and the
polyamide (PA104) are both polyamides produced through polymerization of sebacic
acid and paraxylylenediamine, and their impact strength and the equilibrium water
absorption were both nearly on the same level.

The viscosity after melting for 6 minutes and that after melting for 30 minutes of

30  the polyamide (PA104) were compared and the melt viscosity retention thereof was
determined. The viscosity after melting for 6 minutes was 476 Pa-s, and the viscosity
after melting for 30 minutes was 388 Pa's; or that is, the melt viscosity change was small
and the melt viscosity retention was 84%. In addition, the melt viscosity of the
polyamide (PA104) was measured at 300°C and 310°C, and the temperature dependence

35  ofthe melt viscosity was determined. At 300°C, the melt viscosity was 103 Pa-s, and at
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2 Deflection Tenperature under load (T) 125 122 112 - - 120 | npact
Strength (kJ/n2) 14 13.5 14.5 14.1 13.9 12 Equilibrium Water
Absorption (% by nass) 2.8 3.0 2.8 2.9 2.8 3.2 Mt Viscosity after
nelted for 6 mn (Pa.$) - - 600 476 -

10

15

310°C, it was 90 Pa's. Accordingly, the temperature dependence of the melt viscosity

was also small.

[0125]
Table 6
Example | Example | Example | Example | Example [ Comparative
501 502 503 504 505 Example 501
Polyamide PA101 PA401 PA203 PA103 PA104 Amodel
Physical Properties of Molded Articles
Tensile Strength (MPa) 88.6 87.5 86.5 - - 99.0
Modulus of Tensile
Elasticity (GPa) 34 32 33 J J 2
Deflection Temperature
under load (°C) 125 122 112 - - 120
Impact Strength (kJ/m?) 14 13.5 14.5 14.1 13.9 12
Equilibrium Water '
Absorption (% by mass) 2.3 3.0 2.8 2.9 28 3.2
after melted
for 6 min - - - 600 476 -
(Pa-s)
after melted
Melt Viscosity | for 30 min - - - 525 388 -
{Pa's)
Melt
Viscosity - - - 84% 87% -
Retention
Temperature | 3600C (pa-g){ - - - 115 103 -
Dependence
of Melt 310°C (Pas)| - - - 97 90 -
Viscosity

Amodel: trade name, manufactured by Solvay, polyamide 6T

[0126]

As is clear from Table 6, the molded article of Comparative Example 501 in
which polyamide 6T was used had low modulus of tensile elasticity and low impact
strength, and was poor in parison characteristics. As opposed to this, the molded
articles of Examples 501 to 505 were excellent in impact resistance and excellent in
parison characteristics, and were in addition excellent in other various properties such as

mechanical properties, heat resistance and water absorption resistance.
INDUSTRIAL APPLICABILITY

[0127]
The polyamide resin of the present invention has excellent moldability, and has
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after nelted for 30 mn (Pas) - - 525 388 - Melt Viscosity
Retention - - - 84%87% - Tenperature Dependence of Melt Viscosity
300C (Pas) - - - 115 103 - 310C (Pa-s) - - 97 90 -

good heat resistance, water absorption resistance and chemical resistance and excellent
mechanical properties. In addition, its color tone is good and the resin gels little.
Accordingly, the polyamide resin of the present invention can be favorably used for
industrial, engineering and domestic goods such as automobile parts, electric/electronic

5  parts, machinery parts. In particular, the resin is excellent in soldering heat resistance
and can be favorably used as a resin for surface-mounting parts and a resin for electronic
parts. In addition, the resin is excellent in slidability and can be favorably used as slide
members. Further, the resin is excellent in parison characteristics and the temperature
dependence of the melt viscosity thereof is small, and therefore the resin can be favorably

10 used as blow moldings.
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Anodel : trade name, manufactured by Sol vay, polyam de 6T 5 [0126]

As is clear from T Table 6, the nolded article of Conparative Exanple
501 in which polyam de 6T was used had | ow nodul us of tensile

el asticity and | ow i npact strength, and was poor in parison
characteristics. As opposed to this, the nolded 10articles of
Exanpl es 501 to 505 were excel |l ent iGLAIM&Ct resistance and excel | ent
in parison characteristics, and were in addition excellent in other
vari ous properties such as mechanical properties, heat resistance and
wat er absorptidn resisspapanide r&RUGHRAInAPBlabGABIit donhtdibing 72 tholFher
pol yam de resin of th esent i.nventi.on has. excel l.ent nol dafility,
bod” has. 54t Rede B ERGE g diERaPhtie Ghiaal BhilEas 2 ol ddor
chem Si’:ﬂ @8 o$h dineg aﬁgﬂat@gﬁﬁigb@(}ﬂic!ﬁeﬁhﬁl:iﬂ lﬁ[&!ngﬂTWG 1t i1 @ 8arbbn la@(iifﬂ, tion,
its color tone i.s . goo nd .the resin gels.litfle. Accqrdin t

pol yami de resin’ hé‘fl"glﬂaﬁél SATIWE %tWéHP?WaE%O%%O%@&P ilﬂ% F%Eﬁ@dfag‘? I

i ndust ri ahlue@figd REBSS Hothanelod BiTRSdrce t@oRdRcoidalceasitiaySaKI0be parts,
el ectric/electronic 5 parts, machinery parts. In particular, the
resin is excellent in soldering heat resistance and can be favorably

used asI ar ezi n. for Sflr:]lé pagemidyatih l‘a@cclﬁldihg% dlafin la,_ ﬁﬁ%rbilih_ th@lin@déaﬁpmigi c
part .additjon, the resin is excellent in slidability and can be
f av_oigbl glicaEey sadfvgi i @1c SelFTHFOm AIREPYRSSRSTAE OB A A
pari son ghAr Ard-Rlicidid niRtebdtec AGIBER AnUindesRBIANRRNEE! Afd 4 feicoBlct
viscosity.thereof is small, and therefore the resin can be favorably
10 used 48l WW- nol di ngs. CLAI MBS 1. A pol yanmide resin
conprising a diamne unit containing 70 nol % or nore of a :
par axyl yl enedi am ne unit and_a dicarboxylic acid unit containing 70
mol % or 5 noredof a PABAYIRIeIRYEP PECUTREIBBRYT il €F dcIVBETER e HAA ng
from$§ tQiditicaidaebx31i@ A8id unit is a sdMatRAchBmitandtR ARRSEINR 2B1dARiL. .
concentration of from50 to 1,000 ppmand a Yl value of 10 or less in
the color difference test in accordance wth JIS-K-7105. 2.
The pol yam de pesin qaepsdhRfticiresif heddiihg B & dlaill thi3NGAIch comprises
al i phatic 10 dicarboxylic acid unit is al | east one selected froma
group congianmippgnis porfaingiy P wokie PEmars of 2 paiawhdpradiaraisp ynitand a a
sebaci ¢ afdafhodtPlid aci@ini BEREANG: 5b R61 oHRloke dNikeBadOIGAANRARARE gy UNi T.
3. The polyam de resin according to claim1 or 2, wherein the |inear
15al 2phaerdaigiagidB8xylic acid unit is a sebacic acid unit and/or an
azelaic acid unit. 4. The polyam de resin according to any of
clainms Ito 3, which conprises a diamne unit containing 90 nol % or
nore of a paraRylyl ehbelpelimeleynsin aeaeadiag 6 auraolaimsd tadi whishibes a

cont ai ni RG. AR RLYB-PEITY €itkh { G qunit and/or an 20azel aic
acid unit.a g?aTEggpb?&éhf%%ﬂ?ggﬁ%qgggording to any of clains
Ito 4, which has a relative viscosity falling within a range of from
1.8 4.2. 25@. The ] r.esi 0r di cl.al to
5. Cui ch has atnunber ety agRerena deRARE S A SUARK 120 SChAidihasa

t hr ough geinbgresvesgeinancataronnglid M has, méagied tlgrongh aélpermeadoge of from

10, 000 t n : ' i '&ﬁ%-ﬁ r

nDIecuIa?mangﬁgﬁwgﬁ%g?¥g€g$§gﬂgﬁgﬁ%cu?g?b&QQgﬂﬁi: 7 %ﬁfgg%FPan

wi t hi n adispergendiveishbavetags molegular w8ight/number-average molecular weight =
Mw/Mn) falling within a range of from 1.5 to 5.0.

30
7. A polyamide resin composition comprising 100 parts by mass of a
polyamide resin according to any one of claims 1 to 6 and from 0.01 to 2 parts by mass of
a crystal nucleating agent.
35 8. A method for producing a polyamide resin according to any one of
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7. A polyam de resin conposition conprising 100 parts by mass of a
pol yam de resin according to any one of clains 1 to 6 and fromO0. 01
to 2 parts by nmass of a crystal nucleating agent. 358. A nethod for
produci ng a pol yam de resin according to any one of clainms 1 to 6,
whi ch conprises a step of nelt pol ycondensati on of a di am ne
conponentclaimsi ao 6) w@oﬁ@onmpﬁ%smrstmfeneif pqﬂycmdyhaatiemeﬂa dntrise @mnipcment
di car box I|c amﬂg( Qne ent co nt ai rlnln%i%zo ol Hﬁ’ g near
al i phat | COHFELTE, % Sn g% %a?ﬁf?fa YO8 a‘l SVl A "OIPHOIFP?E
presencecmMamnghﬁSthmosnﬁt@oﬁ&bmﬁmahmﬂgcduﬁﬁmugﬂca@mh@ﬁn@ﬁmﬁlonihb
phosphor us. at om cont inin nd.(A) is at | east one e ted from
ot oup. emhan finis T e Bt g o ARy i RES pifeRl Gical
met al Sphosphi t esereih Hﬁlﬁhﬁ@lﬁﬁ[stdﬂorﬁ&bﬁiauﬁﬁ@ﬁdiﬁpd@ﬂ (A@id@lletasfmieasielected

phosphat al kal i ne .eart a osphat es

Do obhos i B0t cRSys e L alkanr ek TR binbLaines oGl gar! hgsalies,

et aphos phalies egfitmatakglidspleitespalkdli ARtadbhesphapd) @H@Ha& €&th hétal phosphat@s

The net ho or @r odu}&gn}g_ta p@k%am de resin ac or g to . claj

wherein & s saTth gty ﬁe alkal} mefa st one

selectednﬂi@ﬁm lgﬁgugdgnmﬁh@émﬂ@naﬁhﬁa&pmmphﬁyyophosph|te magnesi um

hypo%losphl te, cal ci um phosphite, and cal ci um di hydrogen phosphate.
10. The method for producing a polyam de resin according to

cl aim8 or 9, wherei Tlfhé hrtival for polivsins d poSamiddYetis aaédramg%icllaﬁnohe
presence of th phosphor us at onm cont ai ni ng coppoun

pol yner i PRFTHhR! ;Péleﬁp B At IcAptalh corppund £ Stqﬁéeaﬁm%rse{lateaér%qat he
pol yner i pQRBnSRRRCH AR h PG, ﬁﬁgnetsﬁnﬁ Hﬁ)d@ﬁ@ﬁﬂah@rdﬁmﬁhom of

the 20 p osphor us .atom cont ai ni ng. conpound (A) ([nolar anmount of

pol yner i PARSPBHe.<pd alcruay thydioggn alg%ﬁ%latee) 1/ mol ar anount of

phosphorus at om of phosphorus atom cont al n| ng conpound (A)]) in the .
pol ycondensati on systemi s 11. The met haod for
produci ng a polYam d@h‘?%th‘?déewpélﬂ%@g ﬁaomﬂﬁrﬁon aoeiag &e fatmg or 9,

pol yneri %Efeﬁﬂth%&?&ﬁpdl?&iﬂh@ﬁs‘aﬁ&l ﬁ&%hea B th'e%ré.‘;%néeecﬁftﬁe pR&heslbad
froma group conmstm&;(A al kali netal hydroxides, al allne earth

net al hy89B&PHECoToRad (Ahandaa p%@?ﬁ%ﬁél@nan@ddpﬂaﬂmeag@afr@i psk the molar

acet at Sratip of the pol;n%grlza-[f‘oﬁ h‘égulﬁl%g z[greﬁfj%'t@%e%lﬁ%lﬂﬁg AEmI T
according to claimll erein E rrerl zat'i on speed regul ating

agent0 ( Bphesphegus ﬂ@aﬁomwel@eqoemoead EA ay pEGBNIcS ol EReriTgtion Spesdi um

hydr oxi d
a7t ol ¢ SEuRA bR ERIAE SA AR %%0%%0%%%%?“505;?88%8;“80?0“&’53?%{; ;

to 6 or €MEPPBIGA)de theerolyrondensation ysiemaisdmiPadodd.claim 7. 35

14. The nolded article according to claim 13, which is for electric
parts or electronic parts 15. The nol ded article according to
claim 13, whichlis f&he mleth@é foreprbéuacing a polyamidegesimpeconding éwclam 1€ e

accosdli ngLLQ; fﬂh@?mﬁz‘é\ﬁ'&ﬁbe &ré;%ag_aélgkmﬁérﬁﬁﬁffsrﬁ? feast one sele%téﬁ frof'$

nol ded artlc n toc or autonobile parts.
group consisting of alkah metal hydrox1des alkaline earth metal hydroxides, alkali metal

acetates and alkaline earth metal acetates.

12. The method for producing a polyamide resin according to claim 11,
30  wherein the polymerization speed regulating agent (B) is at least one selected from a

group consisting of sodium hydroxide, sodium acetate and potassium acetate.
13. A molded article containing the polyamide resin according to any of

claims 1 to 6 or the polyamide resin composition according to claim 7.
35

- 48 -



14. The molded article according to claim 13, which is for electric parts or

clectronic parts.
15. The molded article according to claim 13, which is for slide members.
16. The molded article according to claim 13, which is for blow moldings.
17. The molded article according to claim 13, which is for automobile parts.
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