_SPECI FI CATI ON FLAME- RETARDANT POLYAM DE RESI N COMPCSI TI ON 5 TECHNI CAL
‘FI ELD [ 0001] The present invention relates to a flame-retardant

pol yam de resin conposition, and nore specifically, to a

fl ame-retardant pol yam de resin conposition including: a pol yam de

resin containing a p-xylylenedian%ﬁﬁt } a linear aliphatic
di carboxylic 10 acid unit having oﬂﬁgkgggﬂbn atons as mmj or

conponents; and a specific anount of an additive. BACKGROUND ART

[0002] 1 i i i i §1 r nylon 66 has
exce||en?ég9§§é¥€f§§ﬁ¥§§t*ggbﬂgkﬁfﬁgéFgﬁgE%%ﬁﬂ@ﬁgﬂgﬁﬁ| resi st ance,
rigidity, abrasion resistance, and noldability, and hence is used for
a var ns as an engineering plastic. In electrical
and e ecﬁﬁgﬁﬁgﬁﬁkg%@gtﬁthe al i phatic polyamde is required to have

hi gh fl af@001gt ardance based on a UL94 standard and hence many

met hods of inp .ane_ret riety of flane..
ot ardant's havd TEEBReR BBUIR A guE TP GELETIrE abNaEaoe v abositisen
al i phat i anpaloraspatefidatly, toi agﬂamatrﬁardabsmﬂtmﬁldblrésyn cangodighrcciudaie a
causes a probl.emin that .a nolded, art.icle produced fro t he oI anmi.de
changes PRIGHENSS BrFoininEd FceayIenes G s o peap ahpiode e nbe
i N regentciamithaviny 6 el Bteboi atoals a8 Mthj& @edpgopsnts; 4rided Qfectmj ditbunt of an
require inpparting of flame retardance, a nethod call ed surface nount
technolo@&mﬂge(SNW) has been rapidly spread for the purposes of

hi gh-density nounting of parts, pronotion of the efficiency of a

sol dering s t | i ke. Therefore, the conventional resin has
becomne i%@#hgggﬁﬁggpdbﬁgrns of heat resistance as well. [0003]
Meanwhi | egoozgcent |y, a sem -aromatic pol yam de which contains, as a

mej or _30 conponent, m de rmed of 1, 6-hexanedi am ne an

terepht halic A EO§ dee&m% %Nﬁ%ﬂ%@%}@%ﬁgg%%ﬁﬂmowws
the el ectidical heanebsRtet,hBntcal k@hﬂ&lc\éﬁ"‘hgﬁﬂlty ebiAdiéh FdsBtiRicE, SindAAnSElity,
For exanpl e, Patent Docunent s i nd 2 each propose a technolqggﬁfor

i mpar t i ngnd henfe s Biedrignp variety o ag@lpﬁatla%ﬁsath DgRREyREPHStiSuchn dectienl
6T pol yaahdiaectlfm@\r%rd,s ﬂl@%hﬁﬁ‘éti/@ﬁ"ﬂlﬁﬁnfd@ﬁﬁﬁqu%d %&v@%ﬁ@ﬂﬂﬂhéﬂ@tﬁ@aﬁ&d

terephthalic acid_has | ting point of about 37 and hence

cannot bBasgded aaHL%ﬁqayd%éc%@nﬁ%manymt%ﬂ IRprdine Shmerrstardanse uring

needyg 0 Q%aﬁé‘tﬁrrdf%nﬁl&%taﬁdan@s hBRRNRERbHIPR QMR puk @ PrachtANGE. tHaReder,
polyner &radatlon tenperature. Theréfore, in actual use, adipic

aci d, ahphatic pelyemide hag bigh welehahsoghabilify, andhenre therpeavserst pwlem

at about i3t & nebA0AfBIE 9r6?fu%9@ﬁ%n‘@th@%blﬁ%ﬁh&i@cﬂhﬁgé§1ﬁ cﬁm%ﬁﬁ&?ﬁh& FeRlcdsO
achieve a nelting point as |ow as about "5320C wh ls within a

t enper at Ut és playsifal progertiesabFeghercinggeeny yéaré,flntthreels@rlyélrﬁndélecg@@w fields
copol y m%@ﬂe@ﬁr@fmﬁrﬁﬁ%ﬁﬁﬂ&ﬁ@?&%ﬁﬁc@ﬁ nfeth QR4 %Qf}?&r}ﬁ!?ﬁnt'téchnologyf

effective for l'owerin e meltin ol nt, but may | ead l owering o
a cryst a[SMﬂhﬁ%‘Pﬁeﬂaﬂ@db&ﬂW%dffPh éhe Wapf hlghﬂeaﬁwégw@g pagts,
result, éff'ﬁ;?énc PQ%gltdb %@V% ﬂé 1ié di ferefohe MLl
resi st an I mensi ona sta %/ enperat ure are

| ower ed, ccbmtenaolseé rasin baﬂm@mwn@ffeqﬁiﬁy nbtermwéh@d rehigance asMestlgat i on of
a nDIdln do%¢! €. Further, changes in physical properties such as

di nensi ohal Stability caused by water absorption are nodestly

i mproved t hr oulyfeanwhil¢, meeentlpica sami-gbmatic gelyamidacwhich gpniatnspay zhajos

zct ol |y bR, A ormibfo (IO LR R Ry PRSI A i ot
1] JP 3- 889phamAdd Pestadst bddomseed it theleledRich agblectromo fisidyvhidh @ulre
| NWENT . TECHM ke, PROBLEMLHOBRE Documenss Ao SBLATLER0S, BOLSELPY

t he prese ron’i's rovi rane: r et a
resi n cofiposiphiting flaovetetazddnce o plsyml-aaalmqmncq;o&gratmée sigahcls ths 6T polyamide.

mol dability, However, the polyamide formed of 1,6-hexanediamine and terephthalic acid has

35 amelting point of about 370°C, and hence cannot be used actually because melt



mechani cal properties, heat resistance, and | ow water absorbability.
SOLUTI ON TO PROBLEM [ 0006] 30The inventors of the present invention
have nmade intensive studies. As a result, the inventors have found

out that a fl ane-retardant poI yam de resin conposition excellent in

the abovsdifhl:ARed Agh deitlo BE RRcAIINPH PinilofeleRguaRg ek i ©

anount s ane retar ant flame retardant aid, and a

rei nf or cénglmr than ap@maﬁegxedat@nmp@ﬁuae di Bisrefere WH@H&S%‘?ﬂﬁPlﬁlaﬁﬁng
p-xyl VI eNGHIAMRGAL e2afRIRa; chmﬁﬁﬁﬁé iAo géer&b& AR50 fo 26 fblos to
on a atic

conponent alning a tinear l1c acid havin to
18 car borprepavers palyamidahoting @ ntpmpemtlon tnarhidvgs Ia'éltlag peint ﬁﬁb)\?pafegmw

| tems S 11 20rka iaph (5 pAGER F R BB 40 U AR Rull o O 0 B Amide,
conpri si rﬂgxchaopdlymmmtmlﬁof(abt}nrd@nmpncMQ)ra fdmalmwmp@mnt isj eftdctive fry 70
mol % or ']R\ygm%% l‘%)rﬁel)ﬁ%%%l)&?eo% NEad IFw@ﬂg ?f(': i yStal Yib"l CatBGhd glﬂ?fai

i ncl udi ng or e of near a ic acl

uni t haviongst@lizatichSdegageb o\ sat @rElf, Tedh ookygdrysmahabpgans smy‘hw@ wigadifys)

h f
e, 51 Y55t o 1, APy ORISR b
t he [ol yamodietivAy negriar lowessdalyedd phmigdgohaf/a n@lchngaquoslim‘dﬁm,sclanm in

f 50,.to 1,00
R s T e O P T
t he or ganheddsd) agproved ttpomgidth(eﬁi)trochxcuombé Al amﬁnatﬂa%rmum(gnpnrcd tmﬂlnpound

(O, and a conten i | ler.(D)_are t 00 parts by
mass, 0. 590 Wnﬂgl?(ﬁgarﬁ e’nlalggﬁg '8&*61 b%s ﬂcﬁé’gp%rcﬁvedo%mn%l 3,
respectively, with respect to 100 parts by mass of the polyam de (A).
15[ 2] 5 %eﬂoﬁliﬁ conprising the flame-retardant pol yam de
resi noco ording to the item[1]. ADVANTAGEQUS EFFECTS OF
| NVENTI OY ADORS]|LIZERRTURBNE- r et ar dant pol yani de resin conposition of
t he presi% 4nventi on is excellent not only in flanme retardance but
also in &Hi ety of physical properties such as noldability,

meghani cgl DFOQBﬁt}ehtGBomhmitd 11 egPL20976 5 Aan]g | owI wat er absorgabi lity,
and can be suit sed in i.de ge of applications an
conditions as a{ ﬁHﬁﬂ“d‘W@Tl ﬁ%q'f%éga@ ‘gari ety of industries and

i ndugpri al and househol d products such as electrical and 25el ectronic
parts, r{ chanical parts required to have flane
ret ardan@%@@gwé@ge ODI MENTS [ 0009] 30A fl anme-retardant

pol yam derE@HNqCAQmmSBLEMI of the present invention includes, as
menti oned bel ow, a polyam de (A) containing a diamne unit and a

di car boxﬂpp@ acid unit, an organic hal ogen conpound (B) that serves

as a flane ret a gamlem anbe anvém@yga 'reseﬁonﬁenmda i6 @ pidvade SHamegedsiant
flame ret ardant aid, and as re u er includes an H}aﬁgganic

fill@d (mplypmife 5esin, ermpsition GCR f&ﬂié’é lca REQRSTRES SO aHDg Imi t
refers tQnéhdpkansibpérded thebitetis@acd, vad 16w ke abgovbaBitigr i al  di ami ne
conponent, and the dicarboxylic acid unit refers to a constituent
unit derived froma raw material dicarboxylic acid conponent. [0010]
<Pol yam de&y{érroR e prepaEide (A) contains the diam ne unit
including 70 nol % or nore of a p- xylylenediamne unit and the

di car boxyPP@laci d unit including 70 nol % or nore of a |inear

al i phatic di Ca'THQi‘IY\Jehﬁ)r@Gf ﬁﬁe%és%nm\ébﬁtg)n%atv@ dtleGAleRAe 8uAIE. As a result,

The p-xyl gl enediam ne unit in diamne unit is contal ned at a

concent r dhe srvepforphaedpand 9Ut8batrﬁ)ﬂ@}@‘€rfetﬁ’iﬁiﬂ’ét Polypide resin FHBPYSIGRN ol 9%
mor €, yf{{@éﬁen? El?fh%ra@mé’ mjegﬁor;&i ﬂ@fo%‘laﬂ_&% chh 'B@%Btaﬁ{édm}%lbﬁdmg specific

d| carboxylic acid unit having 6 carbon atons in
di car boxyEmaungcefor flamne rgtardanfng @uaﬁ@deardaat aignaitht rea@fpbqw@mt B epelyamide

80 ol % qf . D] &f » AR LESAFIRA! YorRlnifR! P& P FRAigmiPAta RARE 86RBbYent @Rd

35  adicarboxylic acid component containing a linear aliphatic dicarboxylic acid having 6 to




_The poI yam de (A) can be obtained by pol ycondensation of a diam ne 15
‘conponent including 70 nol % or nore of p-xylylenedianine and a

di carboxylic acid conponent including 70 nol % or nore of a |inear

al i phatic dicarboxylic acid having 6 to 18 carbon atons. [0012] The
di am ne nen raw nateri des p-
20 xylyl gﬁn‘% &%mgf'ig%maﬂ) fe n}pon?ﬁktb%édo#hn%&gh?@ﬂ %?CS%A%IP k]pr erérably
80 rml%c@ﬁOOﬁ}re nore preferably 90 nol % or nore, partlcul arly

preferably 100 %% centration.of. the | enedi am ne
PRt e ai am ne USmbraHn pu g S RIEIR LU R upF U2, Do) am de
to be obtained [B}(AlflmmﬁresarﬂmgIpot;mhﬁﬂeﬂgpspmanipoanmnhccghpmmgt@dlymﬁdy

and can sui t abl sed for. a variety of applicalions .pol yam de

bei ngoexda) Futehe s ERENee Phit elBiAsTd whin Brors 8Lk SRS BRn Rt i

li ke and ahawdi@ﬂb@whwt:ﬂrurﬁhaonuﬁaigl 10 wl1% of niolﬂ@of:a)ﬁﬁmfahphatmﬁloérboxyhc

p- xyl yl enedi am.ne., i h m ne co onent ed as

sy Y hadcromiaeong o B fay8ih Hmio S SaBtAan e P D Hgfves S a

{eSI s; angrRnNdtaedumi @aho%geﬁﬂc&m@@en@((d) uhansee@ésh ed aVﬂﬁﬁ}&l’h reedd@art hadiahd by .
0013] 30A raw mate i am.ne conpgnent other tha . .

b-xyl y1 o NEUENP BeR BtE AR ) BURPRS AFo e bevinga

al i phat i @hedphdhivertst Conesitrhtidn BES@RLU0ENPPR, and abY T Mﬁ@ﬂﬁm &iMiefein a color

1, 8-oct alaggl am ne, .1, 10- canequﬂglﬁﬁé %rﬂ‘% dodecan am ne %

met hy1- 1 Enfiedfittdn affordancs withylIpifLp 7, C@nr?@ka Oégﬁnl’n%ha ogen

2,4,4-tric Sbl‘x’rid ®B)ba caﬂmtrtﬁdh@moa@m@cdmp&mh (£).8mact aagt antheenor@hnic

5- rreth I-d;]l onanedi am ne, , an 35%53/&% S\;{Mam ne 6 @

1, 3- bi s( &e %W}’é@@l%ﬁ%%ﬁ?ss L 1?1‘6%?‘?%: }%3 ¢ BHts&nmass,

cycl Ohexfé@Q%tﬁfa)ﬂﬁmHﬁ%b;rﬁ]B& wmml adaadg@mm@a p&&amicl%qm)?r onefllh am nfe

an aromati c di amne s as, mxy enedi am ne, Qr a m xture thereo

[0014} 5The di Edrb&JHS dcafﬁehedc‘%ﬂ%%% starfAtiResaMfe s ne

pol yam deomPdsitife hetdesing Aetteiiftgar1]al i phatic d| carboxylic acid having

6 to 18 carbon atons at a concentration of 70 nol % or nore,

preferably 80 nol % or nore, nore preferably 90 nol % or nore,

parti cul ayARrr{crebisyERGC e o INAeR TIdR concentration of the

| i near al |(§)hat| c dicarboxylic acid having 6 to 18 carbon atons is

adj ust ed [9&98%0 nol % or nore, 10a pol yam de to be obtained exhibits

fluidgty in nelhe PaReaSekd Fbl'yﬁﬁld'é' 28alobdpakitivn oRME Sre¥nBRRhtion is

absorption and can be suitably used for a variety of applications as

a pol yanraeellsnrqtjoakt inj fanetetard gnge duh plse In @ Mamgty af physi¢a prapeeties such as.

mol di ng H{d?&a%‘f?L?bhllebﬁa){ncaf‘ﬁﬁrpgftf@W%a?f@,istasntc@bdnld'léw watér atb@&bablhty, and gan

concentration o l'i near "al i phatic dicarboxylic acid having 6 t

18 car bohe suigaby pyedtina wide am@xaf lappli¢ations auhgraitinns gs aanelding m%twal %or

mat eri al 'vanét?'oeﬁﬁd&s{}?eg ah lﬁeﬂs%al LhE hPReH Al gﬁ@dﬂc@s {RhAPLRLARY] RS

| overed heat Pesist ance, chem cal resistanc nd nol di ng

pr oca% s ablerirenic ppOs ESfomotive paptaand reechgnicahpartsiraguiredapihskaflame

di car boxyét?lga&(él d having 6 to 18 carbon atons may i nclude adi pic

acid, pinelic acid, suberic acid, azelaic acid, sebacic acid,

20undecanedi oi ¢ aC|d dodecanedi oi ¢ aci d, tridecanedi oi c aC|d

tetradec i R?‘(‘) i 0i ¢ aci d, and hexadecanedi oi ¢

acid. Ot oggp?prlgf(glire I's at l[east one seI ected fromthe group

consi sti [@081 azel aic acid, sebacic acid, undecanedioic acid, and

dodeg@nedi oi Cc iq. . i P I

and/ g@ azel ai C@?gﬁig_ﬁ%ﬁd@ﬁ@%@% \A#e)élrnecrogﬁ t{%qhogtl cﬁglp%glrl@oﬁﬁwmdude&

havi ng 5asmehessddsidom mlmmidneiADlsemtmmﬁEa Qﬁmlmumbmgd ] dlcaxhodyhcasc@

| ow nel t| n 0 | [ n LS

fromthe rgfaa%tdrgéﬁmgyglt gell g&%{i’é}dnd ﬁagﬁ" eﬁ%%{]igg%%r ggt% d?j%ﬁg {1 1}10?%81%

a react i compwirel () dhatcelves wezeﬂamlaeetdrchnt ad, aubhstrhqmnhdr;ﬁrrﬂmxmqlmiea(and

resul ti ngaolrganllg Wl (ﬂ}%ﬂe‘xtcs%ll've RSk ?8erRUN. ﬁ%{e?r?lthe 1%191'11!191 it roeffergl toa

35  constituent unit derived from a raw material diamine component, and the dicarboxylic



35succinic acid, 2-nethyladipic acid, trinethyladipic acid,
2,2-dinmethylglutaric acid, 2,4- dinethylglutaric acid,
3,3-dinethylglutaric acid, 3,3-diethylsuccinic acid, 1, 3-

cycl opent anedi car boxylic acid, 1,3-cyclohexanedicarboxylic acid, 1,4-
cycl ohexapehaRrdgXYd h Gombinsbnt LSRR fr6maciath mber SRNENBbL A ARIA,

2, 6- napht hal enedi carboxylic acid, 1,5-naphthal enedi carboxylic acid,
1, 4- SnapleawgneXedi car boxylic aC|d 2 7- napht hal enedi car boxylic aC|d
or a nlx%gbgnthereof [ 0017] A lactam such as c- caprol act am or

| aur ol actam “or an ali phatic am nocarboxylic acid such as

am nocaprdiatyameidd (6)> ani noundecanoi ¢ acid can al so be used as a

copol yneri zat i ﬁﬁmﬁﬁﬂ 9

as thé dlanlne oﬁggtlagﬁﬁﬁgﬁkng%%ggﬁgyh gg&@%?@kﬁ&g%g%gﬁf%Mgib
| ong as awlsdemi@ammﬁ mh@n@ﬂlees@mrbpmqudmnﬂ quhuimg Apaiolér MOBTER A
smal | amquit, fAqRRaLAGHE 208 fiamR R0t ABRLI Vi Ly W th 2
term nal am no ‘group ernlna oxyl group o the pol yam de
may be added asl fm pl‘éylmbhedmmare Wi lglhhe doaiing enit ipentaiped at a COﬂcentl'atlon

pol yeondenSRLican Pl hARRE AT o MeurBrATRh AT o, SOIBURLIN)

can be used may 1°nc atic’
aci dd0suagholée atlst lurmaaahmatlprdmnrmyd:lcacldmmﬁmvyrrg ¢ tatd glarbvraa@den the

?ry(;lr Ids t fgpcgcg%r%oﬂﬁg%m(flﬁ{é{ %L gta?n%fig% & cgﬂéééﬁ; 838111 g p}eférgfi?%b'rﬁolalc bldmore
aromatic mmmqnaﬁetubigy% molféiad snaahost préfersbby l:O(hth% tol ui c 20aci d,
and napht@e{gnecarboxylic acid, aliphatic nonoam nes such as
butyIaniA , dnyl am ne, isoanylam ne, hexyl am ne, heptyl anm ne, and
octyl am ne, ar d?imtpod:yaamdp ) can beostoaimied by pslycbndensdmmzof] aadramencand

met h Ibenz am xtupes. there ln t X L

nol eﬁal ar®® ﬁrt‘ lﬂ%ﬂfhpg% éi s O?e O%OF%IS(P élﬁglé g %‘r%]l %%%grg\g?ﬁlécea&d
pol yam de:o(n‘ig))nexa includiap|76 mmi&’u«mt rnofe ¢ihelimaak eGphatic divarigintylivedid haeing 6 to
used varl %dlng on, for exanple, the reactivity and boiling

poi nt of ®fPar wei ght nodifier used and reaction conditions,
and is us{oalﬂ]y about 0.1 to 10% by mass with respect to the total of

t he di ami t d.d boxyl i i. t
mterial's 3o dagganint eonois At indrh PRI E M TAT BT,
be adged ﬁy@yl&]aiyﬁﬁmmaoﬁ cmdemammiem&m molts el nidie pefeyiy 8@ n{ods @snams,

t dant f |
o oyt o PR bR o RS AT IR o8B 1 e
pol ycondengaaditarios y$ tiemp-x Aykxadiphése ofthe ﬁmrph@sqnhpmmt ﬂtadmmmwmnna]gé

conmpound i nclude al kaljne,earth netal. s rous
P Re P s orep pyimdsits bE pblaned Softies Wit il R RO g Co5 R Gy
phosphor aug cagibe suwdl;iiﬁ{l&edrmf alvagétytos apﬁh@h@ﬁﬂiwa: p@lya@idﬁ beaigaideﬁent in

earth _netal salts of hori c aC| salts of .

b Dos gt s chBpiar fastbgt e i g PR o3 whitr Shsorabilty.  1f
aci di al lktad: boﬁaahﬁhncﬁmmﬁxﬁfywﬁemam@esmhﬁé dondsd dompcménﬁaéddadslanewaﬁﬁtbﬁal
net a sal t

oric ac ific l.es ther
oy | nc dUEESE BBy AP B BUHALLS to b gtaln ey PR S S R
phosphi t ehem@il Wi sdE a8E haphRePWatel abfRbaskiyum phosphite, potassium
hydrogenr{Bhosphl te, lithium phosphite, |ithium hydrogen phosphite,
nmagnesi u stphl te, magnesi um hydrogen phosphite, cal ci um phosphite,
cal cizgm 10" hydrogsnniahemPRisheine @&ﬁﬁmnpbm%ph@hgrxﬂyﬁﬂémmdwﬂam@n
phosphat e, sodi_um di hydr ogen @hos ate I.Prf(ft assium ph?s
di pot assﬁéfﬁﬁnﬂﬂ}ﬁ?@)aérp%ﬁ%g‘lﬂ&ff to, gBehBhatisdianimedush ah 4 h@%i‘)‘?‘?giaénme 1,6-

magnesi UrpRBQSIPHANE; 1 ghoeﬁaeﬁam&ﬁe hM@Ed&ﬁﬁhd@ﬁlﬁﬁ@hME«doH&&ﬁ%bmme 2-
di hydrogen phosphate,” cal ci ungéhg*gﬂ hate, dical cj.um hydro

phosphat encthyl b wentmadianeise s ahvE] 6rh@<ﬁn%ﬁwr5%s%>ﬁ4r@m?}hﬂr L6 um
hydr ogen pl3, RleaRinal Rmetyi N 416t dh N AL R NARIIBNAL RnosfliiaMine, an

35  alicyclic diamine such as 1,3-bis(aminomethyl)cyclohexane, 1,4-



_The amount of the phosphorus atom containing conpound added to the
system 25 of pol ycondensation of the polyamde (A) is 50 to 1,000
ppm preferably 50 to 400 ppm nore preferably 60 to 350 ppm
particularly preferably 70 to 300 ppmin terns of a phosphorus atom

concentratjon.i . de . . he. us
2t om conduE PSRl i iexpibdhatfine AR RS Bl NE RaRTROS:

ef f ect ofisdpheranedipoling aasrdrhaicatibinme siahts nsxyiglensdibfin, ens nexterd ed,
and the ERI Xatm' de resin conposition is liable 30 to be col ored.
Meanwhi | €, Pt he case where the phosphorus atom concentration in the
pol yam d¢0Qi¥] is nore than 1,000 ppm a gelation reaction of the

pol yam de resin.,compasiti.on i.s pronoted, and for.ei mat.t er. pr.qQhabl y
e t8 the phodh Tu el Rel e limiRy Eadbinu il M Pl &

nol ded arifdlades, thaviihedn aliphdticaditabéyldeickl hotad € td he cappeatoanscee aof t he
nol ded article. .35T hosphorus at om.cogcentyration in the polyam.de
(% °Ts prandmirer gore oA MafftoREay S it BetepmbradySh

alt (lzrrlr contad1v iﬂnﬁ@ﬂ?ﬁﬂtﬁlaﬁ?}p&ﬁéﬁﬁl){] Iaﬁnﬁbl‘}e. gWiep Ctjlﬁ:@dftﬁic&?ftdi?m&ff tﬂe"lllinear
al kal 1 ne t t alt. ; rous acld,. an I ta
Salt of pReba B EondRei it AT AR BBPS Rndia feiudRe % 10 pin Bt aorss
aci djoan addokpinideed B olstainkd ekhipho Apidiwiia nddi ghocaBing] kah icnstakuiit) and
metal salt of %hags horic(gci ,_an kalé1 nmet al . al% ofl. }

5pyr ophodPH ST ahesrgtion and,panps syitahly ysad forayyariely of appliggHs RS €phor i ¢
aci d,h an pallysaﬁ(%ie as&%abntsahbatqésgﬁe@@pmm_ d‘b@lrﬂe@istaﬁ&sj ?mglﬁ @F%c@bs!ﬁailiéjﬂ,?nd
earth netal salt of netaphgsphoric acid,. nore preferab]. erived. from
at | east domEaTk S8 oS COCSEII0E TR e SCUpG AP avbE e

Lr om thhe hﬁi_?i?gl@ tSQISSdaﬂian@ﬁorﬁé ihrl_Ctﬁla @idaﬂ}d%)yﬁl@ I@biﬂsdbidﬁﬁﬁﬁentmgdl%% kW ma%erial is
ypophosphi te, cal cj um pho i.te, .and calcju i hydrogen phosphat e.
10[ 063 2] Pess than eorf,hg 30@3%%%& taifcd basdoverHs e@frreﬁlétgﬁ?f‘efg?lawb
added t o résiaricSiimeldinopreeaRsansat i on of the polyamde (A) in

conbi nation with the phosphorus atom contai ni ng conpound. In order to
pr event ¢ ledi ng of the polyam de during pol ycondensation, it is

necessary that gkh@pRs et 15iéhf AIGRNE daAPREXy1i0 hcidRvi St dagbokbatoms
at om cont ai ni ng _conppound, However, the conpound rmay cause gel ation of

nmpound. However
the pol y&kﬁydﬁ?lué‘héldlﬁlé’r?éé‘L Pﬁn%licq%fﬁd:_tséb%r&h%(i‘ Iazsl_a%%aisél?ﬁcﬂ%%‘édaof
am dag i ofndscat&libic akite dB@NMARTIbi8ALI0 ideRhSedidlf hEidSletradedah&libicallidy
used together with the, co&i)ound. .. Exanpl es of the pol ymeri zati on
rate nodPeitadecppedieigacid red hexpdeeanchipit id-deQf thask arefiecd irat eavkeny
hydr oxi degectah kdhi theBtAlp @nelBhE8T aRMc 8biladbRG c 8aiH! thdPRhldic6 atial &%t
200F those, alkali metal hydroxides and alkali netal acetates are
pr ef er r edodqerBeRIPisAcisE apdparsplprie prefairedaresgbaciqemd ppdipr paekaigaed. In

Lithi um Bydtao iere SOHpRIBONREBSL Afe adi@ hABiRk BB 1ed c@bof GromdRivdbd! The
hydr oxi de, cesi um hydroxi de, magnesi um hydroxi de, cal ci um hydroxi'de,

st r oAt i ufcaghewslic aeid heap lawnmelidrgonaiaeand 4 towi betling peiat and deagaimdistilled
acetate, oQPﬁ@rﬁ%hé’fEaggﬁ &lsfom Hﬁ%?gﬁgbﬁ%ﬁ%ﬁn rEREbHMAGEhEL £ reaction

magnesi um acet at e, I'um 25ace _strontium acetate, Dbarium
acet at e, mohaf rafi betmessn theediamineenditho disarbgrpierddesyling wdiownmechanical
nyar oxi CBropRAlA%RA WERFLANiEat SBEDSRIT, BYGhONICAL. MARGHHE in the cas
hydr oxi de, "sodi um acet ate, and potassium acetate, and nore preferreg
are sodi wieteyaly aiphdiac diseonntiaedd davng d Adr paara seibamatosest iamecd, o0}
301 nyt he ' i et '

pol yionaBiai el B b So R TR kA Al ol U ol B AL ah bty
pronot i oloveared.suppr essi on of the ami dation reaction, the nolar ratio
bet ween GIt:ila?)“saphorus atomin the phosphorus atom contai ni ng conpound
and the Eoo rization rate nodifier (=[nolar nunber of

pol ymeri zat i onArratvematedalf diearpdyyhzl seid othabihan dfe lpives ghwratis datadmxyhc 36id

phosphor Hgvirax% 8 ‘i@%%r ioﬂiapoqnsc 1%5'?8% ggir}lpliitslecplgﬁfb%{ Iqobfl l}lmlged?’ toE I%ai]'dn(i)c acqg,r €
35  succinic acid, 2-methyladipic acid, trimethyladipic acid, 2,2-dimethylglutaric acid, 2,4-



15under increased pressure; and a nethod involving conducting

pol ycondensati on at ordinary pressure or in a pressurized steam
atmosphere by directly adding a diam ne conponent to a dicarboxylic
acid in a nolten state. In the case where polynerization is carried

out by didigeitlyela@ecReidas @LaﬁieﬂﬁﬂgmtaaccucmaeQoawmyrsuaahﬂ: doid,a,3wl ten
state, pol ycon ensation i s carried out whi]e controlljng t he reaction

t enper at upElopsnieRgticarhex iy qc%&ar%@a%@%@%&%éﬁ the nelting

poi nt s ofcﬁrbhekalﬁ%a}%ayﬁmma E%ME&H%M QerRhifiSNesal et by
cont i nuous i ani ne_conmponent to a nol ten_ di carboxylic

acid phaslkﬂpi;@a]@éé‘éici‘ﬂbéx}d@a%qlﬁi dnS@%hthﬂP@%h%@ﬂmWIéraﬁ%di ildai d state. In
the case - SN A8 aRRO¥Ea FRRukOMREEOT.
pol ycgnderyxgathtl%ﬁ)errllle(Iir:i\g%}lbggﬁﬁgtdlh('gépljrzz|ngp}mg{“:I a d%a\?iv%gﬁl s::-1 vvashgeld becauseoof
for exandPel7la change in the type of the product, 25triethylene

gl ycol, ethyle

L0026] 8 19Ut S, IR RS GTAIBacln Sl O
t aken outacid sush as pmlm@tapm@aménd amh@r\mdwaéﬂlct?@fdﬁa@ algrebe Uved 486l yani de
may be proy

ol ynor | ZaPEREer2UISOLIApHNAR R rRBIMARELE BJ Wl pRidk A 38 el 06 UEA
or sdli d-qoimpveents hydrthe diearboxylicacibenmpnnsnts asdeng i ay ﬁ@ec@ewl@@resant
rotary dr. call ed tunbl e dryer, conical dryer, or
rotary drlﬂg%%%ﬂ% i prf(?\éir-&ghaped heati ng devi ce equi pped with a bl ade
on |ts w[@Dlﬁ cal I ed nautam xer are suitably used. However, the
device is not | be
vt oo, Ot A S RO By PR A e 65, R

pol ymer i zetnhioal afiinb lgeogBorpoleymimatiesrbaxtyl tgtmlm:tfdh@pﬂbfmdﬁmdy Hewildadsas aa

t d fel
be. o8 edt PP PRpERLLEEr BoRIE IR ers G o PEEBORRLEE (Y C o
whi ch causgfébe coohpoundgyhicls careboused. mg0DRIK e, The npdlimaei de aliphatics | ess
Sg: Sreecoi f ar_n?_gnolcng]soéglec aa(%?ée"%lécl?la SI gtr t?c%,lpré@(gnﬁ%c}/@ mlgfwsacﬁf)va ﬁ% a
still rmrcapmleiuad,adapyylib agid, Ilms: acidy tadexgliorcid, ﬁﬂyeshmacadn@mmq‘amd

accordance w t h 0 b

ommoat 1 Tratieislics p RyAR0 B iRl BE odhobdrSb SuRAD) it ol BERAIC S0 oluic
10 i SZOnotacpi aﬁéna;ﬂﬂhdjmuﬂm;(yheacad;alqﬂmtldnamnaamaiek ewdhsds tooylemirend
hence has w nar ket abi | .t 028 hough t,he ar e

of the >R SR aibd bl hetaliRhe bt 080T B8, A0 MIpAER
gener al | ymowsachindswach @b aenz\y&n\nns and Meyh}d)tﬁemzhhnpmd: madmd&tl.te,ﬂs)thm:eof
preferabl[é0 8 to 4.2, nore preferably 1.9 to 3.5, still nore

éss

pr ef er abl 0 to 3.0 fromthe viewoints of the appearance and

nmol di ng pr ocesslﬁblnd ¢dsy whierd il&oﬂmhﬂ:edveaglttmﬁ@ﬁerh's ui&kinqullytohéensati@dof
that |vev CoOsSi as use r iS aratio a falling
e 200y PR e (e Svta gpo e ooy Reidhny e deel g s

of a IOOI y@libﬁtﬁng on,foP exdmysit, tﬁé%@tibiftjaamctb@nng paint 35theundlegular weight

Cannon- Fens Vi sGgoneter,. to a a I|n t0 neasur.ed
For " 96u6 SUPTF welang redctian Cofuilibis 8D inuisFahetou 0 Discheb By B
repr eSGntr@ﬁaethotth@tcft@deh\t tdignespiedrhminenflind AORBbaflicvazid component used as
Vi scosity= t/tOI(Eb %] [ 0029] The nunber average nol ecul ar wei ght
(M) of t'A% PYPYHFi de (A), which is deternined by gel perneation

chr orgat oqoepdly (GPC) measurenent, falls within the range of
preferably from 10, 000 to 50, 000, .nore preferab m 12, 000 to
40,000, still Z5Phow 0%@?%?&8?&?191?%&9@ de%{’%é&{fgdo AR He h

is ad] ust@qiyaoﬁdéhﬁuds:aaﬂae ghhama (Ve dsCal ansiok RIAGE for pfevantiby esi6riag bf tlce
obt ai ned fromthe pol e |s stabilized, .and the p ‘i»‘J yam de has an

appr opr i ROYaRILE dw g%gqtﬁlystnf@e& theguplyeondensatipn agipmesd B PEcsE ingthe
in terms fiydFRbicakiion tysten¥eanwhi l e, the dispersivity (weight average

35 Examples of the phosphorus atom-containing compound include alkaline earth



<Organi ¢ hal ogen conpound (B)> Exanpl es of the organi c hal ogen
‘conpound (B) that serves as a flane retardant may include broni nated
pol ystyrene, brom nated pol yphenyl ene ether, brom nated 5

pol ycarbonate, a bromi nated bisphenol -type epoxy-based pol yner, a

br om nat e i ri I r i o .
Ceain o e Bt S PEn RSP el SR TRt sour® o BRIl RE p SR AfKeline
decabro mrlarth meetyll salts oHplomsphabedadd,odksdli mictad saitsquﬁmsplmdb;an'nlg alkahoe earth
erchl oraoc en ec 0 0 und,.i s
Pt or et SRS PE ARG Ak, APHF Sl s e BB b E rrn
et her ar endtfl qalis bf puloghdsphprieheidy dlali meml e ofi mepphazpborid adid,zammd
retar anc nd t ion esist nce. The conpounds may be
used al or"il 1rnee Rﬁgﬁqlﬁgﬁg%ﬁn%plmg gre %ge ki nds t hereof A hal ogen
at ombcont ent i rspteblﬁc@kgtaplele tivatafgedy inohyde valdiunBhypephpssite] mabyesim t of
87% nor e..pref.era 20 t0,.60% Vi ewpoi nts o
A T Tt e A T VI R e
t he or gapiotashiahroigeito gahouptdte| Bhiid phoiphlﬂapﬂthﬁlﬁﬁ tlsdlbgeﬂfrpﬁcsspmte
preferabl 10 to arts b mas wWith r % .100 part MaSS
R R S At SR L AT R e ol
EE) uel I Q@&rdgﬁﬁ@h&sp&&?fsoﬁWdﬁ@?@sp%fe?dlﬁﬁiﬁﬁ?iydi@geh?ﬁo%tﬂfatﬁ sgdtuﬂv\iﬁsls off
e poly a ane-retardant, effect is n obt ai ne ile i
t he contgtr‘?f%é éﬁ@s L2 ﬁataﬁsgquwa@?tmm%% ydrogen pRpsphates by 20
mass of tpbaasﬁahycﬂny&egérﬁﬁhospmbaﬂag@bmﬁt@ﬂﬁphzttesmﬁlragn@hﬁﬂhwx@gatI y

:ﬁ\(l)\l(ra[]:ﬁl @kos%alfuﬁﬁgg b W P ontiae. crlsinen ngsyggfﬁn‘?w%tm%xﬂmgen

i ncl ude RbigHaty célbiuﬁ%ﬂﬂl?dro%@ﬁ bmﬁiﬂiat@elﬂﬂhﬁtih @Bosphae ﬂhmiltlﬁﬁhll—gﬂ tin
oxXi de i [?gn 250xi de, zjnc oxi Igj@ zi nc rate, magnesi um hydr oxi de

cal cileim 8$H§‘i‘tedléthl'é‘aldé]i13(ﬂ’ﬁ’%%lr mhage, 38 YMREPPRPSEalE, PO@SS’t“Hbse

anti mony Mdpqazsg;ﬂﬁte Aleh 8RN g@%}qlegptﬁee cAlRElin® pehopAbsphhicRkALE are
pref er reg fromthe viewoi nts of flane retardance and t her mal

deconposPYTaphosRhates pedivg. mﬁﬁ@l%ﬂhﬁ@&?&@smmﬁ@pﬁ?@%@dwwwm or

exanpl e, n@etﬁiﬂo%ﬂt&%ﬁhﬁﬁ nfé'tap%oﬁil{aﬁé“hﬁﬁhﬁ%étbﬁl{os R&tE, eﬁﬁ%m&ﬁnb@ﬁ@reof
alone or in co ation of two or nore ki nds t hereof

content &if thess, pisésrepdrare CQwapb@phﬁé, wagnesying hyppphegphite, ﬁaet%lgm
pref ep ablp}iosé)hﬁt@ @a@cﬂ%rﬁyarct@én RS Sphife! thd &3REMLdIE RN mﬁm@mme of

t he pol yam he content of the inorganic conmpound

| ess t ha@rqfelse% rC@I%lyn mgphwhﬂer edpeonld be ngged Pt eachisf th%ﬂ@gvﬁﬂaﬁpw

pol yam d%toﬁrﬁ)conthfh% écﬁﬁﬁ?otﬁﬁ& AlaY Rt 18dEApEL 1S low while if the
content 35exceeds parts by hmass Wth respect to 100 parts by mass

of the pbP3eddi de (A), nmechanical properties are lowered, or the

surface state qf, taﬁt%uﬂpéﬁﬁg pﬂ?s?h&lu@ atoin @Sﬁt%fﬂl rﬁ?oun[dodgégd to the system

<Ilnorganic filler (D)> 5The e resin

t t

Sompes: t PépolyrondeaspoasE ke potm”%p&ﬁ) b1 50 Jag@(i/pmmrafwjﬂy 8 to 400 ppm,
i ewpor niorspraEabiped 8503 Py BirANIAN LM IR S00 SN REms ofa,
i nor gani ghédphpars agamp cmntrﬁmmmethapglyamsdﬁ (er In Qtwse whargsthe aheowhpos
fib I

o apht ¢ o 2B heEhion S poiFhiife B 14 68 b s AnE HUARY BT Aibppnd
t hose, aagthesmtipkident iamdt @fﬁaﬁmeﬁﬁtﬂz@ld athtepfpib'@ﬁeierraﬁn cemppsitien is liable
V' evv%) ' ”tcfbé’éolt%}’eﬁhaﬂ}téé%hﬁkﬂﬁ'tﬂé E%*s %%rml %B@l{g&ﬁ’s data-tj@%otl&éntn%{lgn (e

one or in conbination
The cont enlyamide (#9 is nmre trand ,§00l ppen, a(ga)latum meacionardithe/ pdysmidedesipar t s

o ef or abBE B ratB e i Rrcl 8 e SrpBH TR 1o BRboRls dhgm
mass of bbuaamniglcampdmna/ﬁ)a}tbmneﬂen winevpperl articlef whidhab dinkle tdnébtmaemte the
mechani cgl,, Bf SRELH it FRlcfiabi 11ty [0033] The

35 The phosphorus atom concentration in the polyamide (A) is preferably derived



i mpai red. Exanpl es of the heat-resistant resin which may be bl ended
I ncl ude heat- resistant thernoplastic resins such as pol yphenyl ene
et her (PPE), polyphenylene sulfide, nodified pol yol efin, polyether
sul fone (PBS), polyether imde (PEI), and a nolten liquid crystal

pol yrer, i abRditfdnedife Shéths hidm-EQFhiRfg dogonad @aeaem«ahethtergeoup
pol yani de 30 resin conp05| i on of the esent I nventi, %
conposi t ioAsiFERe of 41 #lkaling saathymetal i of hasplRArS acie, ]éﬁ h@etal Salt of

property lﬁﬁgpﬁ@&.ﬁ%& ah JPEARE reﬁﬂtﬁ’%le‘t)cﬁ s@lt prﬂ%éhé‘{rohls atig, aﬂ Elﬁah metal salt of
conposi tion preferabl’y contains such thernoplastic .resin havi

hi gh mel tnhegphssicricid, ppeis]ing p@ﬂﬂw%yqtléﬁ%plwpmréréam@mnoqﬂwdh@ﬁga? gHeof
sul fi ge ‘éﬂr}f[r&g%hnv bri€add, edﬁciﬂgih'n@ eﬁlti'l?n‘f?:@ilﬁﬁl%gﬁ){ﬂbﬁﬁd)é@honggﬁﬁoﬁi &1k nital

t he pres ructdaral unit

ntion I's a havi n
r epr esentsell oﬁweﬁm@osmmcpﬁg agé Al ﬂHﬂahnwfﬁh mefl yalbef me@phePheraisian

of 70 nol r
T T ) BT R AT S

may be bIS@}@d‘@d fmmtﬂhégl]@m))eamlstelgr@sﬂaiﬂ@ﬁr’fmﬁ)gphqsﬁhlt%fmftgliléSlBWe@@ﬁphOSPhlte,
i nventio r e structural unit
represen?@ y g%h%¥g 1 g?ﬁ%ﬁgﬂ%g?las éé%? as pol ymers havi ng
105'2 rlﬁ;:t L[ﬂ&lZ]unl ts represented by the followi ng general formulae (I1)
to'(Vl), and t kL f
the un s oodg et TRl B8 LU R@Bfe o priganhRaed (RS ERAT O
trifunct |pm&uadoné¢nsa’c®ruoﬁﬂheuml)tan2@e ffbbme:@aﬂmwonwlﬂh@efp@mmrwgatg@ner al
formula ( nt t al

st uct ar S e SpBBREE " h 3B a Pt SRS BE BRI AD 2 o
by the geméramhdémanivl,aeispkeyessary(thititherary a@&ﬂiﬁl%ﬁﬁl@ﬂSGﬁ@t@hQ@h@%uch
as ariSal ka¥ lm%oﬁfﬁ?mn%c&hb&?n@r %&Ve\%r,qﬂgayrhp&{n%qﬂay Qa{usg'éeﬁligﬁ))éﬂhegr oup

on |1t'S aronat
polyamide, and hence in order to control a reaction rate of amidation as well, the

polymerization rate modifier is preferably used together with the compound.
Examples of the polymerization rate modifier include alkali metal hydroxides,
alkaline earth metal hydroxides, alkali metal acetates, and alkaline earth metal acetates.

20  Of those, alkali metal hydroxides and alkali metal acetates are preferred. Examples of
the polymerization rate modifier include lithium hydroxide, sodium hydroxide,
potassium hydroxide, rubidium hydroxide, cesium hydroxide, magnesium hydroxide,
calcium hydroxide, strontium hydroxide, barium hydroxide, lithium acetate, sodium
acetate, potassium acetate, rubidium acetate, cesium acetate, magnesium acetate, calcium

25  acetate, strontium acetate, barium acetate, and mixtures thereof. Of those, preferred are
sodium hydroxide, potassium hydroxide, magnesium hydroxide, calcium hydroxide,
sodium acetate, and potassium acetate, and more preferred are sodium hydroxide, sodium
acetate, and potassium acetate.

[0023]

30 In the case where the polymerization rate modifier is added to the
polycondensation system, from the viewpoint of a balance between promotion and
suppression of the amidation reaction, the molar ratio between a phosphorus atom in the
phosphorus atom-containing compound and the polymerization rate modifier (=[molar
number of polymerization rate modifier]/[molar number of phosphorus atom in

35  phosphorus atom-containing compound]) is preferably 0.3 to 1.0, more preferably 0.4 to



[0042] The viscosity of the polyphenyl ene sulfide which may be

bl ended in the 10 pol yam de resin conposition of the present

i nvention, which is determned using a flow tester under a |oad of 20
kg at a tenperature of 300C, preferably falls within the range of

pr ef er abl 0 nore preferably from 200 to

5, 000 poro\slge5f pgﬁcluPaﬂr)r?r'rgt%pabg\(géqBIO;gefrom 300 to 3,000 poise. The

pol yphenyD@l¥§ sul fi de nay be prepared by an arbitrary nethod.

15[ 0043] ol ion f th rese
invention, fr orﬁPﬂéf“\?r%&bﬁlﬂ&h8$ ?pp@gﬁfa(@énay %rtgwéi“ nhOd

bet ween tsheh pol(y)gnil gnfésatiow irt :hmotteﬂl yiatee ()l sorallsd bcﬁludiphass pohyedeiatiby

5:95 to eferably 5:95 to, 95: sti]l re refera
20: 80t o U505 iR RteA OBt TRt iR G bpRige bY bbtycoRBhfyfiniadiirlish
po: yo: e; istute aﬂtﬁm@tmytlll@thusadlltanm@yhr@mg ﬁxbhlamﬁteghm staveli dr i( Gadxitiasioaf a
pol yolefin wt unsaturated car iC r ap .ester or

ot ar calPhasRsatn JiroFER B e R gk OB grar T hPP BT by or af t

i nt r oductpoboddenshiton Bxawplten staand a:rcbeasmg tBe agdl €buddr vadigletdh @ molten state
anhydri de Ioeaﬂp %molefr Speci fic exanples thereof may include, but
not |i m t18G&ARICH gFﬁVF e/ propyl ene copol yner, an ethylene/l but ene
copongneyoozm et hyl ene/ 4- net hyl - 1- pentene copol yner,

et hyl ene

| - hex copo an_et hyl ene/ | -octene.co n .
et hyl ene/ | - dec 8“&“6% %@Plycamﬂﬁné ij/%“éﬁél/la? Hae 1%6 aﬂyglmlted

propyl enghl ebﬁhﬂ@@tlﬁ%@ﬂ"ﬂﬂ?ﬂhclude R apthbe li\rﬁ/o‘ﬂ’rrlﬂgbbﬂduchn?QBIy@Gl(ﬁiensatlon ina
copol yner, 30 a prl ene/ | - hexene copol yner prog ne/ | - oct ene
Y He

copol ymermo ‘&nﬁ 56?) 8%?‘110‘6}8%%%‘3%‘%&’ Fatm& ‘pﬁ“tﬁb X B-A5dee e
copol ynelkelufibn @F Ay }r%%/aﬁrﬁﬁ)ﬁﬁaﬁﬂi‘%%oﬁpb@é&ﬁdh@@%é&ﬂﬂﬂyﬁﬂﬁ&d @Fhponent
et hyl ene/ pr opyl ene/ di cycl opent adi ene copol yner, an et hyl

but ehe/ 1 VAC Wéﬁ%{ﬁf‘%ﬁé’r?ﬁé%F 9%11 megmgl igyplving conducting polycongensatlon at

et hyl enelbidiRilenedstre®dr iy hipd@Rer ZednesaBP MRIBPh & BY ANty ac[c%)gl&hlahﬂné he
pol yani de resin conposition of the present invention, fromthe

Vi ewpoi nCMBPNERS Eha HicBEROXFHE afigtima nicrﬁfa@tatr eslindhe ress whesgpolymerization is
resi st an%@meﬁ%@t b 81rbét§ﬂadd‘iﬂ?a aaiRito @.ﬁlcaﬂasxma}a afa pRI¥RLREd N

bl ended is preferably parts ?/ mass, npre referabl%/ lto
1

45 part s Pplycapgdegsationip Pa%ﬁ@ubwéfle camrailing the raeretioartewperpture s that the
respegt tQngQRuRAkhSt v iem AL g PNiNRFrdg oflééamjdggﬁ@]a p()MﬁHl@é‘to be

liquid crystal %ol ynmer) 10It is ﬁre erred that the nolten
crystal peRaEd bigoatipapskraddingt réramla@cwwraf@m%Wﬁﬁaﬂlqarb%yrwrlén

phase (tRBAkselts keéﬁ‘ﬁ‘l‘e%édﬂ'ﬂﬂ s§REMGE L lﬁﬁbﬁﬁtllﬁgwgtat@ndldq@l\é %a@"whé% I hns' c

viscosity [q], IS determned 1 n pentafl uorophenol 60

0.1 to 5p@nd/ugt101[ gﬁamqodrytdm@w abweﬁ@re@tsorwri rohecopdensation mqthOé @Py%&“éﬁ of
I
pol ymer gva)évfce % mgd%g&aﬁebf#é}émﬁﬁg &ag%eaﬁgc S%/‘ﬁe@fftﬂ@ huéts

substanti al | an aromatic ox ic acid unit; a
pol y&&t etn@ithylémﬁ glycelyupibylene ighicpy ni-syhishediamine, &r dhralikemay be used.

hydr oxyc Eyl ic acid unit, an aromatic dicarboxylic acid unit, and
an aromatic diol unit; a poI yester which is substantially formed of

an aronmatic hya“h@pyb'amm(qhtame@by ahelimolycoadensatiomisi takeh Qu fisgxpelletized,

acid uni Lhis
subst ant %m(il FH%H%E?%'F{;?S%G& egi O@%llh% ygj%c}xgg&zfr%gggg})?g gggr d unit
and an apolmtematawn W(foethmnyﬂeasﬁ apélpmerizationalggodey e $tser heating devibe thbé s
substant I f r (o t

aro rr% hgédcféF Egr é? 9 c&)élg a@‘é ?@Heﬁaﬂ}/oql g?éxgrtgrg&%éégét drgﬁh%ey{% 4 ro‘ﬂ}y |
pol yest ednmnrhcketmgﬂe&fcercsllsdmmﬂﬂnﬂr}at |opnical dmyer, of rataryatrgemenda cone-

hydr oxyc Li.c a romm ar Vi n

o o orm TR s e Allara® B 5L S BEHRRRS E AR fopf St ke
a pol yesusd. aﬁqﬂz&vﬂqrthﬂnde\acesmbmt hmmdrhajetbpantbzdeMWMe&rodmmﬂrdev1ce may
hydr oxy gL boy! g aGicdal!thiine &le 37 Q0 Iofing TURRERIR YIS AR Stk

35  polyamide, of the above-mentioned devices, a rotary drum heating device is preferably



352, 6- napht hal enedi car boxylic acid, 2,7-naphthal enedi carboxylic acid,
4, 4' - oxydi benzoi ¢ acid, diphenyl nmethane-4, 4'-dicarboxylic acid,

di phenyl sul fone- 4, 4' -di carboxylic acid, and the |iKke. Exanpl es
of the aromatic diol acid unit may include units derived from

hydr oqui NRB@beda@8OheisPbm MR RSNV FPRUIINSAE PolyebhinShydl iAGUEtate ie which
phenyl hydr oqui nogne, 4, 4'-di hydr.oxybi phenyl, 2, 6-di hydr oxynapht hal ene,
2, 7- di hyy8%y P sanseheolonng is simVsAoxybi phenyl et her
4,4'-dihx@opnybiphenylnethane, 4, 4" - di hydr oxybi phenyl sul fone, and
the |ike. Exanples of the aliphatic diaol acid unit may include
units derived fihsmobramidefd) ilgsarlorpd apd/lcsheelatiiged. Furthep thepelypgide
1, 5-pgnt é{ﬁ?‘ﬂh?ﬁ Yl%ag.fegﬁ'xlw&qbéél prefordbly 5Qe8k2neH ]ISI%fe{ijIgS%tIé’s@,eﬁil%ore

1, 9-nonanedi ol , 1, 10-decanedi ol 1, 11- undecanedi ol ,

dodecanedireflerablnd ot ks, in a colorhifferenesstesifin @peordanseatifi IaK 7308 r bopolded
act d un' tardiY obfilddifor il rksin egib¥Sflod bR PAYRRER! @A) B6tllg a Y1 value

m am nobenzol ¢ acl -am no- 2- hapht hoi ¢ acid,” 7-am no-2- napht hoi c

aci d, andfise thanel 0 ismEk prefiress hetansgdheansiee has adicllavirh pleriangdygnce has

i ncl ude L i from p- phenyl enedi am ne, m phenyl enedi am ne,

4, 4" - di alr%g‘!’r‘{o ?rgﬁtéhlg’%d 2, 6- di am nonapht hal ene, 2, 7-di am nonapht hal ene,
and tlRe I[PR28] [ 0049] Preferred exanples of the nolten liquid crystal
pol ymer may i ng : : i i .
Dby ar oxy bang o o i P sRENOkRA cpV0F 60 pb B AT Blare of e polyemide, a
pol yest ermelative histesityds gentrally wsed- hifte oxlgtenvistasity of cheuprilyamide 4Ax41s

di hydr oxyhi st h izC i it

an o © s PRaPHBIY L8 Gl cERE R abEPRS W S AP bt ekern B HEPD Bom the
uni t, andievpanispiitiedipeaaocadandmoldirgproacssatilitysefghe araldisl axhicleh fts
for of 11G.: aC] . i - hy.dr. A J

ot d ant ehOuEyRESEAIHARE Sy i AClitedilhy udalf i ON o ofDRARE AL ),

t her nopl aslticle isrmeedsnrecddivp e solmtiom obtfairted dyplissobnng i pvdratpodygmitle aml @hmL of

Vi ewpoi nts, 3] | i Rel j ieh it b Y 4

chem cal 7 £ %‘gﬁ%lncgéé: 1%?%5(3%0?%@ g‘lrﬂﬁj%/d& lg%nggngfsfg%g&lmis’ E@Q fltllhlég grﬁr{éjﬁq) > of

t he nol t evhith gunehsoredsfonp6Woiulfimar abidersdddn ile @hepnafrer abhbove, andis 200
parts by nm r I . 150 parts by nass, still nore
pref er ablrﬁpr%ge{néé%gthgafﬁ@&%?eﬁgg%c’%vﬁtlg'h respect to 100 parts by nass
of tRE pol yanm del{tie.vijddeyt/t0 A fnoduction nethod for the

pol yam dﬁoéfs-gii n conposition for a nolding material of the present
inventio not particularly limted, and the conposition can be 35

produced by: blThediunthepnedesemnnieoalidr i (Xnpdf thegopaimjidei Ap whigh ist he
organi ¢ hal ogen ..conpound (.B), .the. i ngrgamp.c~conpound nd. a
oot co R R OR B caioh chiciac SRR R SRR ord thus A flirEhe
resin; anangesdtprifieesddy frgnt Hg000 tot 30,0, Tvee prtférabdyefacth 1g,00ano B8,000, still
carri.ed out b nvent.i o I Wwn t hod.. . For ex I t he

ot 2B et e DB 1R 0 R0 T S e N adfi o Sho kg the
nDNO- Scr anechaniicitl dtreagihast saxbided erticleotiaidad Brorry thei poyamide isatadtiliverd, and
device simlar to, them from the base. of .t he extruder .i ne step:.,qr
a et hod HBRIYERils 12 3B PR PHAGIREIL BISHOM REEF Rt SuistReins RIS aPRLY
conponentis tamrislofmedldabilityt oget her with a side-fed fibrous

rei nf orcenent be .carried out. t roduce pell.ets. Further, the
method ey be QALK e RRerRa bR ettiay gt o frulds etghfiotut average
_corrplggnd Iﬁéle@luﬁﬂwstleigﬂﬂ= RIS b&th]grﬁmulrh%etombﬂeﬁiblsy from Rhe IS\l_oi_, ﬁl_IoéelO
i nvol ves separ at endi_ng rt.of.a powder co nent or a.iQui.
conpone ntPrefEW@&ﬁ"oél\gI% G‘ég'sar tvP f,élefne@e dispetsiviiyds P&Jé‘g‘]ég rt%ﬂ’frra%ﬁ’ fluidtiy in
pol yam denéififi Bnd SEBIGSY bf BB nilt ¥iBesRY afLiMprbiets Résultihgl i sedadtbgnt not

only in flanme retardance but, al so in vari ety of physical, properties
such as PSPRSIRBTLY iR eltiaeading CamerBplding: e uthen (e Balyamusgesdtisiactory

chem cal jf esighhadiG walngs JofW WaLREl RBS&TiEafichi ds Yvat@NthsGptioR eessdtaricabl y

35  chemical resistance, and heat aging resistance.
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25Hereinafter, the present invention is described in nore detail by

‘way of Exanples and Conparative Exanples, but is not limted to the

exanples. It should be noted that neasurenent for a variety of itens
in the exanples was carried out by the follow ng nethods. [0054]
30(1) Rel @@3(}16 viscosity of polyamn de 1 g of a pol yam de was
wei ghed rately and dissolved in 100 m of 96% sulfuric acid with
stirring mrgaﬂcmalo@%coﬂpmmd e pol yam de was di ssol ved conpl etely,
5 mM of the sol relm'redla I t ake Fenske

i scomet er and BTG Ee SERNG HeipegH enepod B0 TRaRR AR 8 R etggant
m nut es, nandintlhda bﬁorﬁmhied rpgl;tstymne(, b)om&tea@omswlemh ethhabmmet,ed a
falli gtl t 0), of , 96% sul S .neasur

sare fay PaDCabGReE, ADRBFTEY oiiph émfyeﬂﬁég 3 st D RS P omPrd $ian
t O val ueSnszctahRycfrmelpwgqﬂgr, ﬁ@ﬁﬁhin@fbd(ei;))xy R@i@blb\r@mﬁaﬁedqmehm fesd, (1)

0055] 5 (2 ue . of o m de, . | n accor danc

(Do) 72 genromodiphita el Gl AT preningsny. § Brantien crrgkfhsd omatic

pO: Iyam d%gt}amrnﬂldapd&l?mbﬁfcyalbpmhm?mé@ efytatht 3 Ufﬁ’ aGrémminechaR8d i&)lﬁ}@ddﬁﬂﬁﬂ in
e OW. Ol‘ asur enen e ol.,or

ATt oo Bl A d eI L0 TR0 SR 4 bipBanaber Ko Wiy Roag etk are

| ndusd r l rtfoRlarlylréferretl e théESOpsintsf ﬂyﬁ@&ufatdmé@ncﬁﬁﬁhﬁmde\gmanon
used. 6] (3) Eﬂosphorus ato conce tration ghosphorus

atom coné%%lﬁ €1 o hGSeMRRYRIsTAYY dralqisras de epmbiration ohiy Yismere kig
neasur engidresteV iACRalogewat i dHent i @1@ QREHNR) hIGsual Reijouad é@)’ls@r&@i@bly 15

15C0rporat| on was used. Th(t;\q anal ﬁSI s was carrled out under conditions
vaculPrd { (. Mg, AORPrezgr ¢ 807 e mats from dhs LiewpRintgeislame

pol yest efethidaft PardtheriBA Hﬂﬁﬁnﬁ@@fﬁnc&z scan, and measur ement
dianeter: 30 mmli Cal cul ation was carri ed out SOX cal cul at| on

usi nd’ sof t war e THARORIERL QfrtBe orAniy hydoasn comperagd (]%HS 1[tp d8% pany by mpass,

Mol ecul a ré@@ﬂagtyt1o°torw&%alb@rrmas%lvamre t PSP %%'of@ﬁ‘éﬁ@?ﬁm% éA)
chr omat ogr aphy As a nmeasurenent device, there was_ used

devi ce ﬁhggmfgﬁ@ the qegsnishalograramIord @3) Isyest o PRRPIORIGT @\i
whi ch we&@speanmg%ggné %ﬁi@é Se Cﬁl@éﬁﬁée Supe mamﬂéta@ad@@ﬁeaq@hot

manuf act ur ed neasur enent col ums.

sol vent , OH@mil whlrl@ifstbaﬁ@tﬁamxcwhlﬁ? DRELS by stas Watlidesnsehig 190 p&rts by
pol yagi d%a‘é§§ﬂth@§aoﬁzaﬁﬁ&@ £), \P@e%hﬁhézﬁgulr(\/ﬂtlésrhré%g&fﬁianﬁf Ifvaegl used in
nmeasur enent . Measurenent was carried out under conditions of: colum
t enper at {9031] 40C, and solvent flowrate. 0 3 nL/m n, and pol ynet hyl

met haer ylLgtg M@C&aggnﬁis(c?standard sanple, to determ ne a nunber
aver age nol e%ul ar Mn) and a V\Blght 30 average nol ecul ar

wei ght (Mw) . [E@gapleﬁsfﬂﬁlammcmomoun (C) that s&ringrag atflane sgtasdadeid ed
out in a%gﬁﬂ?ﬂ&@aﬂﬁlﬁghgatrﬁ)&%d ]{r/&-n?&\(dé @ﬁmmbﬁlt%na&i rtﬁ%tm&y 6

with a siz 125x 13X m‘nwas Fxed Vert cal usi n San
dri ed> abesidbczinc evide.cnnaberaish maaaestem thydroxidoe palgmaehxﬁrozlldé, q

pi ece. ﬁaﬂ%ﬁﬂg L BRA cfa ; ”@%&bﬁﬂ% thlag(f?iecﬁﬁﬁﬁﬁ‘g't ﬁé&ﬁ&l&@ %ﬂtli ower

end of the test piece, I'n that and 't
t aken awac}dlﬁmcamﬂmwateem pmf@‘c@i fremdheviswpainggof flaree (q’tardgmcefandrtbennal
o confoamgiRAR Edspiie P re ol ShSiaHy B0 kBed il RIRADIOR AL
seconds, cewpersorauitaning ¢dupter S{rslanantie iisedradonzortia conbwationeéd bwe exmofor
fivesd eskirﬂis?ﬁ;e?édf. measur enent was carried
The content of the inorganic compound (C) is 0.5 to 50 parts by mass, preferably
1 to 30 parts by mass with respect to 100 parts by mass of the polyamide (A). If the
content of the inorganic compound (C) is less than 0.5 part by mass with respect to 100
parts by mass of the polyamide (A), the flame-retardant effect is low, while if the content

35  exceeds 50 parts by mass with respect to 100 parts by mass of the polyamide (A),
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out to evaluate the test pieces to be V-0, V-1, or V-2, selected from
the follow ng classification. [0059] Table 1 Judgnent, criteria
Flanmability classification V-0 V-1 V-2 Burning tine of each test

pi ece 10 seconds or |ess 30 seconds or |ess 30 seconds or |ess Total

burni ng tihg@aeicaf p%geﬁ@%regb@e@a &0the REARESstAE of BRSnATOd aRRANES Or
| ess 250 seconds or |ess Red heat tine after second flanme contact 30

seconds ofetgrgatedo seconds or | ess 60 seconds or |ess Burni ng up to
clanp No [9032]

<Inorganic filler (D)>

5 The flame-retardant polyamide resin composition of the present invention
preferably contains the inorganic filler (D) that serves as a reinforcement from the
viewpoints of mechanical properties and moldability. Examples of the inorganic filler
(D) may include a glass fiber, glass beads, a carbon fiber, a boron fiber, talc, mica, silica,
silica alumina, alumina, graphite, kaolin, titanium dioxide, and molybdenum disulfide.

10 Of'those, a glass fiber and a carbon fiber are preferred from the viewpoints of mechanical
strengtﬁ and moldability. The fillers may be used alone or in combination of two or
more kinds thereof.

The content of the inorganic filler (D) is preferably 0 to 100 parts by mass, more
preferably 10 to 100 parts by mass, particularly preferably 50 to 100 parts by mass with

15  respect to 100 parts by mass of the polyamide (A) from the viewpoint of a balance
between mechanical properties and moldability.

[0033]
The flame-retardant polyamide resin composition of the present invention may
contain, as a component other than the above-mentioned components, a hindered phenol-

20  based antioxidant, a hindered amine-based antioxidant, a thio-based antioxidant, a
colorant, an ultraviolet absorber, a light stabilizer, an antistat, a plasticizer, a lubricant,
and a nucleating agent, if necessary.

[0034]
Further, in the polyamide resin composition of the present invention, a heat-

25  resistant resin may be blended as long as the effect of the present invention is not
impaired.  Examples of the heat-resistant resin which may be blended include heat-
resistant thermoplastic resins such as polyphenylene ether (PPE), polyphenylene sulfide,
medified polyolefin, polyether sulfone (PES), polyether imide (PEI), and a molten liquid
crystal polymer, and modified products of the resins. In the case where the polyamide

30  resin composition of the present invention is a resin composition for a sliding part, from
the viewpoints of sliding property and mechanical properties of a molded article, the
composition preferably contains such thermoplastic resin having a high melting point.
[0035]

(Polyphenylene sulfide)
35 Polyphenylene sulfide which may be blended in the polyamide resin
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No No Ignition of absorbent cotton caused by flame-emtting droplet
No No Yes 10 [0060] (6) Mechanical properties of nolded article
Mechani cal properties of a nolded article were neasured under the
fol l ow ng conditions. 15[0061] Table 2 Test item Test method Test

[ di 508527
D ece 3 IERLeRaT S0 ol FIUn OSSN I AP SRRSO B et
st r engt h tie fodlosiimgy g¢rerdt Foim8a 80t 4 @xdcemtraBendi Tymella s nwreguoefereblBatre

bove 8 h Accor di 150179 80
10 xa miare Peie R ARG ot e modul s ’

[0036]

—~ H—

[0037]

Examples of the polyphenylene sulfide which may be blended in the polyamide
resin composition of the present invention may include a polymer having only the
structural unit represented by the general formula (I) as well as polymers having

10 structural units represented by the following general formulae (II) to (VI), and the
polymer may include one kind or two or more kinds of the units.
[0038]

(I1)

S_

(ITTI)

OO

/ \ / \ s— (VI)

15

[0039]
The polyphenylene sulfide may further include a trifunctional structural unit

20 represented by the following general formula (VII) at a concentration of 10 mol% or less
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According to 150178, neasured at 140C 80x10x4 mm Defl ection
tenperature under | oad According to 15075 80x10x4 nm [0062] (7)

Equi i brium wat er absorption The absolute dry mass of a di sk-shaped
test piece (dianeter 50 nmxthi ckness 3 mm) was weighed, and then the
test pi eGR et isRR&Hral Qnidd Mospheric boiling water. Changes of the
mass were neasured wth tinme, and the water absorption at the tine
when 5 nd0@Hdnge in the mass was observed was deternmined as an

equi li brium wat sQrption. [0063] Synthesis Exanple 1 8, 950
g (44.25 nol) se Ic acid (manufactured by ITOH OL CHEM CALS
CO.,LTD., t nane: /Sebaci c BEIIdJTA), 12.54 g (0.073 nol) of cal cium
hypophosphite 1 yfactured by KANTO CHEM CAL CO., INC.), and 6. 45
g (0.073 nol) of sodium acetate (KANTO CHEM CAL CO.,INC. )" were

wei ghed d6@4irlately and fed to a reaction container havi ng an inner
volumg of 50 L aRdosaithaRedinttddleRnrbiby BE softrlSBEhAAERY & (v ) FR9\EN
a thernoneter, roppl ng devi ce, gn I nl'et tube; rand
di e (a niiaze arsabatxbudmew@eﬁsaaqﬂmdw La,suiato gravipna phénsil graiy pogrhalkphylt e
and sodi C ). 15 Air in the reaction container was
suffici e%@) ‘5‘]&% grc\g%%c(%]% ni trogen, and the container was

pressuri 4804234 th nitrogen to 0.3 MPa and heated with stirring to 160C

to melt sebaci ) of

oo xyl vl ened: am M8 sty SEGE LAY pr R Y B A

| NC. JlOwe rpelyaad del redirogomnsositicint df the presemgnwmnn,lwmcmmmemmﬁimsmg atfloivs
pr ocedur t he J nper .t 0.of i i

ai sed cortrnSaeT i en eat & Epfitee b R BB Il HBSenee
was cont rocli‘lpl‘cﬁfdrabty o 10Pag 16000 geisves mbedpretraly imsn 2&hoved0q poisdetill

outside of the e de hl.egna

t enper at 6?%68%6‘?%3 yd]g]f.’)lﬁl gﬁg? was® Cor?'?l g fyé%'esyggne ‘&([?hg%mlaglggmp{ﬁared
t he rangéyah drbionrddibthiod. 147C. After conpletion of dropping of
p-xylél egﬁ@# m ne, the pressure was reduced at a rate of 0.4 MPa/h to
25 ordi ressure over 60 mnutes. During this procedure, the

i nner tenperat un ehe/\p(ﬂyatrmds eebin porhpo3AOICof thtipeesenthiaventione frpmeths iV Wast

reduced at.,a rat.e of 8 a, pver 0 i nut e

Subs equentig SR drrn o RuRer Rsdanarie o8 Fio.hE opPibRlens mifide
of the sti$ preffrgblgedT e IEn0Nethore prefetablgr M D5 stidl. médetpreferdbdy 20180 do
system ﬁ)ressurl zed with nitrogen, and a polyner was taken out
fromthe “StTand die and 30 pelletized, to thereby obtain about 13 kg
of azpol yepaqgie (PAL). Tabl e 3 shows val ues of physi cal
properties _of .the resultant polyam de (PAl). The pol yam de (PAl) was
found to W@%X@ﬁ us atom concentration of 315 ppm a Yl val ue
of -ﬁ. 5 a re;a&sb%igmddsﬁdmlbdlyoleﬁn&héré &Yy bmrﬁmﬁra Iﬁvemcageta:gmdagul ar

wei ght M o 1 and .a esi s, Exa

> I R G RILHIER S S s A O B RIS Tt
I n Synt hegit defanR! tRerbothéRizh dob@lyn{dﬂﬁaﬂid)ﬁ] @r Bpgraft pm@ddogicanel fir eahmple,
t he dlcarbo ylic acjd were ch%ty to 8§, 2l %ER%@Q erlIOf azel.ai c
aci d 20 ma PRI iEACK,PraBgRidanh s 1ye °f P9 $5amRlgS (RS By

obt ai n a iRGhY& Ml Bot(1PA¥ed to, an ethyle]i&?k@ VWit USctblepdl Y utele
properties of ‘the resul tz?,nt pol yam PAL

found t o MRVYMErFEBHERGIS MR e BFER 90&9336%;2% 5‘82%&%?&1%%&@%%2@%8“

of -1. 0, %nr&lll)@&ﬁé/ F«oh‘ﬂeﬁ@@@dl}’m@tf aﬂe len@/ ln@éﬁéﬁé c pRbBaEHeAdthy lene
wei ght M of 500, and M/ Mh 5. ? 29 Sé1 he5| s_Exanp
3 qvepbmw %@M@ﬁ%@rblﬁwwowﬁﬁ %ar -PSEYSA REDHRDS FAP léfgler

in Sypt h%sﬁrﬁggéﬁémllﬁxéne@&%ﬁ%érh@f)robk}%ngﬂladﬂtélﬁ &?mﬁ{wrﬁ 1\6@§1eﬁb/arwaesne

to 5,423 |yl enedi am ne (manu acture
M TSUBI smopqi@(sleumpm @@QDARPPWICRPP ymes, aﬁtrfahié%e/wpnlea@’ lﬁnlllﬁ)xaelrene

m xy| yI engdb AR e HRNUESSoYTREcAYeyMo PSRl SHb cSHBHEN Sl GEMPANY,

butene/1,4-hexadiene copolymer, and an ethylene/1-butene/5-ethylidene-2-norbornene
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20 The pol yam de (PA3) was found to have a phosphorus atom
concentration of 300 ppm a Yl value of-2.0, a relative viscosity of
2.11, a nunber average nol ecul ar weight Wnh of 17,200, and an Mw~ Wh of
2.7. [0066] Synthesis Exanple 4 25Melt pol ycondensation was carried
out in the _sane manner as in Synthesis Exanple 1 except that the
anount ofogg%g}ﬁn1hypophosphlte bl ended was changed to 1.19 g (0 007
nol ), ando0o4d anount of sodi um acetate bl ended was changed to 57 g

0. 007 | | a t bet h h t ' |
(8007 ) e L A RS R, 5
pol yam deidfeints o30kahidcal sabomB, ivlaveesisfanpd) hehtGasistaned end t}ﬁﬂll@t tiehe

resul tant pol yapide (PA4). The , de ( PA s faound to have a

phospRor gﬂ%&ﬁ&%ﬁ@?‘%ﬁléﬂ&eﬁﬁ%%‘%géiﬁpfg oy e Divass. § mags, more

r1 gl gg 6 Ve préfeR0sy 1 Yo 9§ p@tsdy masmﬂﬂillfl)ﬁforg féﬂf@ﬁﬂt 3 rmtbm@LﬂEX a@ﬁslb\wi%@@tmme@;ﬁect
an ynt hesi s anmpl e

Mel t poI§%gH@Bﬁ%M£¥HﬁﬁwgéhEQPﬁ?Eﬂi%ﬁg in the same manner as in

Synt hesi g nple 1 except that the amount of cal ci um hypophosphite

bl ended nged to 49. 25 (0.292 nol), and the amount of sodi um

acetate Eﬁ@% 3— ‘”Xﬁ@dﬁ@ﬂnﬁg 23.95 g (0.292 nol) (a nolar ratio

bet wegn a phosph@ipdsfeat®ihat ﬂleQﬁémnummd/@@@ﬁpﬁalsmieehm& 8¢ 8Mforming a

acetate was. 0.5). In this case, the nplecul ar wei ght |ncreased

rapidly éllﬂP}%QjYﬁ@]I in adapl)}mh%{thews GhEPIfing Qpiical pRIStERRYY apd havmar ol

the nol eguthidkicWedca ity [1'\] whlchT@@ét%ﬁné&‘ﬁi?eﬂ@ﬂdé?@h@ﬁolpﬁﬁﬁp@3df 0.1 to 5 dV/g.
properties of the resultant polyam de (PA5). The pol yam de (PA5) was

found tol®R&d a phosphorus atom concentration of 1,210 ppm a Vi

value of 0.5, a&ybRhPblatpied HARE ot liqRid'Rysid SUMIRE maY RIcAR, but not
mol ecul ar, wei tyi)Nhofa 0 40,0 ,gnlql M MA ﬂ&'ﬁﬁm@;‘/c ut not

o' Z & NuhBEteddoet Befyesien whigh a%sqhéﬁagmﬂmrm@@ of pn zroola@lcmquaiyeadzowhc
000°81 0 alidQunt; &Z)olyester which 1s substantially formed of an aromatic hydroxycarboxylic

acid unit, an aromatic dicarboxylic acid unit, and an aromatic diol unit; a polyester which
is substantially formed of an aromatic hydroxycarboxylic acid unit, an aromatic
dicarboxylic acid unit, and an aliphatic diol unit; a polyester amide which is substantially

20  formed of an aromatic hydroxycarboxylic acid unit and an aromatic aminocarboxylic
acid unit; a polyester amide which is substantially formed of an aromatic
hydroxycarboxylic acid unit, an aromatic dicarboxylic acid unit, and an aromatic diamine
unit; a polyester amide which is substantially formed of an aromatic hydroxycarboxylic
acid unit, an aromatic aminocarboxylic acid unit, an aromatic dicarboxylic acid unit, and

25  an aromatic diol unit; and a polyester amide which is substantially formed of an aromatic
hydroxycarboxylic acid unit, an aromatic aminocarboxylic acid unit, an aromatic
dicarboxylic acid unit, and an aliphatic diol unit.
[0048]

Examples of the aromatic hydroxycarboxylic acid unit for constructing the

30  molten liquid crystal polymer may include units derived from p-hydroxybenzoic acid, m-
hydroxybenzoic acid, 6-hydroxy-2-naphthoic acid, 7-hydroxy-2-naphthoic acid, and the
like.

Examples of the aromatic dicarboxylic acid unit may include units derived from

terephthalic acid, isophthalic acid, chlorobenzoic acid, 4,4"-biphenyldicarboxylic acid,

35  2,6-naphthalenedicarboxylic acid, 2,7-naphthalenedicarboxylic acid, 4,4'-oxydibenzoic
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a)>1 It:s.07321Lt. zZzZ1I| |7 Zzvzit) . . 71 > 0 |- o¢c?l 0Z
v-, O Phosphorus atom concentration (PPm dl ¢ ZOE OOE 82 O Z |
Pol yneri zation rate nodifier Addition anount (nol) ELO.O

10

15

20

25

30

35

acid, diphenylmethane-4,4'-dicarboxylic acid, diphenylsulfone-4,4'-dicarboxylic acid,
and the like.

Examples of the aromatic diol acid unit may include units derived from
hydroquinone, resorcinol, methylhydroquinone, chlorohydroquinone,
phenylhydroquinone, 4,4'-dihydroxybiphenyl, 2,6-dihydroxynaphthalene, 2,7-
dihydroxynaphthalene, 4,4"-dihydroxybiphenyl ether, 4,4'-dihydroxybiphenylmethane,

4 4'-dihydroxybiphenyl sulfone, and the like.

Examples of the aliphatic diol acid unit may include units derived from ethylene
glycol, propylene glycol, 1,4-butanediol, 1,5-pentanediol, 1,6-hexanediol, 1,7-
heptanediol, 1,8-octanediol, 1,9-nonanediol, 1,10-decanediol, 1,11-undecanediol, 1,12-
dodecanediol, and the like.

Examples of the aromatic aminocarboxylic acid unit may include units derived
from p-aminobenzoic acid, m-aminobenzoic acid, 6-amino-2-naphthoic acid, 7-amino-2-
naphthoic acid, and the like.

Examples of the aromatic diamine unit may include units derived from p-
phenylenediamine, m-phenylenediamine, 4,4'-diaminobiphenyl, 2,6-diaminonaphthalene,
2,7-diaminonaphthalene, and the like.

[0049]

Preferred examples of the molten liquid crystal polymer may include: a
polyester which is formed of a p-hydroxybenzoic acid unit and a 6-hydroxy-2-naphthoic
acid unit; a polyester which is formed of a p-hydroxybenzoic acid unit, a 4,4'-
dihydroxybiphenyl unit, and a terephthalic acid unit; a polyester which is formed of a p-
hydroxybenzoic acid unit, an ethylene glycol unit, and a terephthalic acid umt; and a
polyester amide which is formed of a p-hydroxybenzoic acid unit, a 6-hydroxy-2-
naphthoic acid unit, and p-aminobenzoic acid unit.

[0050]

In the thermoplastic resin composition of the present invention, from the
viewpoints of molding processability, dimensional stability and chemical resistance of a
molded article, and the like, the amount of the molten liquid crystal polymer blended is
preferably 0.1 to 200 parts by mass, more preferably 0.5 to 150 parts by mass, still more
preferably 1 to 100 parts by mass with respect to 100 parts by mass of the polyamide (A).
[0051]

A production method for the polyamide resin composition for a molding
material of the present invention is not particularly limited, and the composition can be

produced by: blending predetermined amounts of the polyamide (A), the organic halogen
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compound (B), the inorganic compound (C), and as required, the inorganic filler (D),
another additive, and another resin; and melt-kneading the mixture. The melt-kneading
can be carried out by a conventionaily known method. For example, the melt-kneading
may be carried out by feeding all materials using a mono-screw or twin-screw extruder, a
Banbury mixer, or another device similar to them from the base of the extruder in one
step; or a method involving: feeding resin components first; and kneading the
components with melting together with a side-fed fibrous reinforcement may be carried
out to produce pellets. Further, the method may be one which involves pelletizing
different kinds of compound products and blending the resultant pellets, or one which
involves separately blending part of a powder component or a liquid component.
[0052]
<Molded article>

The flame-retardant polyamide resin composition of the present invention is
excellent not only in flame retardance but also in a variety of physical properties such as
moldability, mechanical properties, heat resistance, chemical resistance, and low water
absorbability, and can be suitably used in a wide range of applications and conditions as
a molding material for electrical and electronic parts and other products required to have
flame retardance. The flame-retardant polyamide resin composition of the present
invention may be used to produce a molded product having a desired shape by a known
molding method such as injection molding, blow molding, extrusion molding,

compression molding, stretching, or vacuum molding.

EXAMPLES
[0053]

Hereinafter, the present invention is described in more detail by way of
Examples and Comparative Examples, but is not limited to the examples. It should be
noted that measurement for a variety of items in the examples was carried out by the
following methods.

[0054]
(1) Relative viscosity of polyamide

1 g of a polyamide was weighed accurately and dissolved in 100 ml of 96%
sulfuric acid with stirring at 20 to 30°C.  After the polyamide was dissolved completely,
5 ml of the solution were immediately taken to a Canon-Fenske viscometer and allowed
to stand in a thermostat bath at 25°C for 10 minutes, and then a falling time (t) was

measured. Meanwhile, a falling time (t0) of 96% sulfuric acid itself was measured in
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hypophosphi te Cal ci um hypophosphite Cal ci um hypophosphite Cal ci um
hypophosphi te Pol yam de D am ne V(I Xd VaxXd 0 | /06= VCDClI Al Af axd
VoaXd <C P a, Dicarboxylic acid Sebacic acid Azelaic acid Sebacic
aci d Sebacic acid Sebacic acid '-1 a, N < a,

the same way as above. A relative viscosity was calculated from the t and t0 values by
the following equation (1).
Relative viscosity=t/t0 (1)
[0055]
5 (2) YI value of polyamide
In accordance with JIS-K-7105, a Y1 value was measured by a reflection method.
A polyamide having a higher YT value is evaluated to be more colored in yellow. Asa
device for measurement of the Y1 value, a color difference measurement device
manufactured by Nippon Denshoku Industries Co., Ltd. (type: Z-280 Color Measuring
10 System) was used.
[0056]
(3) Phosphorus atom concentration
A phosphorus atom concentration was measured by a fluorescent X-ray analysis.
As a measurement device, ZSX primus (tradename) manufactured by Rigaku
15  Corporation was used. The analysis was carried out under conditions of: vacuum tube:
Rh 4 kW; atmosphere: vacuum; analysis window: polyester film 5 ym; measurement
mode: EZ scan; and measurement diameter: 30 mm¢. Calculation was carried out by
SQX calculation using software manufactured by Rigaku Corporation.
[0057]
20 (4) Molecular weight
A molecular weight was measured by gel permeation chromatography (GPC).
As a measurement device, there was used a GPC device HLC-8320GPC (tradename)
manufactured by TOSOH CORPORATION, to which were connected two columns
TSKgel Super HM-H (fradename) manufactured by TOSOH CORPORATION as
25  measurement columns. As a solvent, hexafluoroisopropancl (HFIP) was used, and 10
mg of a polyamide used as a sample was dissolved in 10 g of HFIP and used in
measurement. Measurement was carried out under conditions of: column temperature:
40°C; and solvent flow rate: 0.3 mL/min, and polymethyl methacrylate was used as a
standard sample, to determine a number average molecular weight (Mn) and a weight
30 average molecular weight (Mw).
[0058]
(5) Flammability
A burn test was carried out in accordance with a standard of UL94V shown
below. A test piece with a size of 125x13x6 mm was fixed vertically using a clamp,

35 and dried absorbent cotton was placed on the lower side of the test piece. A
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Q@ a, 71 - <aln < P-1 Synthesis Exanple 1 1Synthesis Exanple 2
Synt hesis Exanple 3 Synthesis Exanple 4 Synthesis Exanple 5 [0069]
Exanple 1 30 parts by mass of brom nated pol ystyrene

(manuf actured by N ssan-Ferro Organi c Chemi cal Corrpany, Lt d.

L enar DGR BRE R DALSERSLABE IO oo R TS

LTD., tr d&dehaseondanidkatGyateennd thim/tabtremladfrom tmetbsppnet@ aby arasigngfime

t he pol yapi PAL ich had bee der educ ressure .at
150C for ?g}%?ﬂff‘se.m}?ﬁ\ggﬂ%?t”&?aé“ 5 f“g’{? ? g i S@n% bougit into
tw n- scre:mmcttwijhlﬂre lowen eridhof the ebt br)ecél' ﬁgshhlﬁzﬁr IM%I:HJINE mabtﬂimg time
trade %/57 BS) %lpg rate of g - @ ext ruded _at

cyl i n A8 S 280 165 Y60Bc ARt e etr%a?eﬁo%ls%%uzs%n%é”eaa cgriefsg
rpm and o$|t d)eevfaﬁ.mth 1hg test pikdes e B-0hW-hpgsvV-af sdeqédsmithb&llowing

( manuf act rgb&i' b‘%’bNi ppon Electric dass Co., Ltd., tradenane:
03T-296C519|;Jas 1fA % bspect to 100 parts by mass of the pol yani de (PA 1)
was carrije@bogut, to thereby prepare resin conposition pellets. The
resul tan F’E?Zf n conposition pellets were subjected to injection

nmol di ng an injection nolding 15 nmachine (nanufactured by

Sum t ono} Heavy I ndustries, Ltd. trédenarfqam%gﬁgwawﬁcﬁiona cyl | nder
t enper at yire of Sﬂﬁ@rmndcmtennl d terrpsr"*""‘ o205, t+hereby—oept ai n
a test plece for evaluation. For th¢ re¥ultant t &%t p| ece, VpEyS| cal

properti €5 of the nolded article Wefqg e030 1200nE m\e@ >
resul ts ghurning tenapleachdest pjege70] 20 lafgplg 2" ¢ less 5 te)? eslg)lse,e

for eval pat+oen—was—obtained—+n—the e _fEnaer as -t cept
that the({Tedlbamidg tiRAL fimaestpharg e | 05ef kﬂ S %}&g scopgs | he
resul tanj_test piece  physical prop byt PRlESHE |k hePTHENSded aPf lets$p \er e

measur ed|[Refdisablime afenscconé flemesul t s | G0 seprndsviabOsedosds | 28] swoqnds
Exanpl e Bontact A test piece for eyal aalebon wasordéssai nedoi tess he| sane
manner aBderE@rfBlcﬁm# except that {he pgl yani de (FAL) |was pghangpd to
t he poly A the—fespyltanrt—test ece—phygeal
properti gnifpn pha 4%@%80%‘?”(?4‘}?@;'% e ms@surzrd. TRl e 4 shegws the
30r esul t Hlagge-euting dioplati on

H
AN

10
[0060]
{6) Mechanical properties of molded article
Mechanical properties of a molded article were measured under the following
conditions.
15 [0061]
Table 2
Test item Test method Test piece dimension
Tensile strength According to ISO527 1S0Q3167 dumbbell piece
Tensile elastic modulus Same as above Same as above
Bending strength According to ISO178 80x10x4 mm
Bending elastic modulus Same as above 80x10x4 mm
Charpy impact strength According to ISO179 80x10x4 mm
High-temperature bending | According to ISO178,
elastic modulus measured at 140°C 80>10x4 mm
Deflection temperature According to ISO75 80x10x4 mm
under load
[0062]
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[0072] Exanple 4 A test piece for evaluation was obtained in
the sane manner as in Exanple 1 except that 30 parts by nmass of

brom nat ed pol ystyrene were changed to 80 parts by mass 35 of

brom nat ed pol yphenyl ene et her (manufactured by ALBEMARLE JAPAN
CORPORATI (INE g hiliBelemawiier s¥8igash02E, hal ogen atom content: 83% by
mass). For the resultant test piece hysj cal . ro(glerties of the

p .
mol ded articl e Vsrabsolutesdry dnass php diskshapgshisst niece (diameter Y mppghickness 3

eval uat i Gfim) kQ GREgIRIEXRDES tR: test pieceAvésQﬁ%pé@li 8G8nbSheBY BbURgivedeas
obtained in"the sanme manner as in Exanple 4 except that the amount of

br omi nat dehavgesphBayash e Wéasumdewﬂhgip%én%ﬂlﬁﬁ&é_@r fhserRtign apHictimpyyhen
nMass 150 %ooé}{ahgeh PYthERSSs wal bbidifed WElldtRlindEsd alpécgll(ﬂ%rhﬂﬂ)ﬁfa't&%bsorption.

properties of e nolded article were nmeasured. Table 4 shows the
resul ts dPOHe eval uation. 10[ 0074] Exanple 6 A test piece for

eval uat i @;n%is%;ﬂé‘ﬂ in the same manner as in Exanple 1 except
that 10 parts %m s of antinony trioxide were cha%&ed to 1£art b

mass of anti morfydPem{thideoDmiisabares anié tmauingtesAr v OAL CHEMICALS
| NDUSTRI ) : . g ;
pi ece, p@i’%ﬁﬁ"&aﬁé@r‘?géﬁ?o cﬁw{eﬁ ’r%r%?’?ezds igmgﬁm\%@ﬁﬁcﬁa}e&gﬁﬁ%g@&p h?% 1Infae
4 shdfs tmenpfstiredby KANMEOLBEMACASCOL, AT} amk 6:4915(0707A mel3 of prdiwm
for eval i i i 3 i 094, .
except -t Hap e RN TENCRERAC A E S Mool AIPHA 1 o eption
part by mastuing hevidigwminmrivebmae ef SFband kevippediivithatstiresta gsipbltegmator, a
physi cal erki e . i.cl

shows t hec%feég’ué{ tihgﬁtﬁ)?lﬁgﬁémeq;gﬁ ﬂﬂlgg ?Sﬁ?é’[a%ﬁgwgmpi e’ é&ggﬂ?ﬂeﬁs@egﬁl ec éar
for eval uatio betwees aghosihoses dtamtihealshmme hypophesphats and sesdiampaastate wxrs 85
t hat the g t i f S
by maSe. v Lh s sBiculol o R v B AE AL i ARG, g S
pr oper t i ezasgiretshgzerbivitk ditargendd 6.3WPe and hsated ovithTibtieg b BRGS0 mivdt
results of, 1k LQN. 7 i for
cval uat | RARCe S BUIBIAST, SuRRblbndl GO S mob ot pAEhedlo

t hat t he (glaasfacfuréabby WHI SERHRHE A4S CHBMIC Al SEIMEANH.ANE avbemddeder .

oL 80 Gan gL, pRERLONH PRl B R 8y
35[ 0QD8] offxeareptitorl@ntainer wasraised opireveslyop te &l Uat i brthvasoppitgastew dhe
0P TR0 BT, 1850 06 AGB330 | B o,
nol ded arthe systcermtireugietheutephlegatolr end cedlems Thedempenalirs of)fhetd@p_hlegmator
Sevl VoL 0 OO AR vhbin pecaandy A L5551 8%, XALSHARIE
bromi nat etfopsihy phpnyldaedineindatie pessurb ang ectvced nt Btutpaf 0.4 MBa/hyo mass
Eﬁ aﬁ%égar(}raingyy p%?s%fe (():I‘I;lecli_ Gb%infal{gg u nbugglg ?hqg I})lnc;%@é(urté,r t'hg)fllnge? tgrhgqut?nde Wae

raised up to 300°C. After that, the pressure was reduced at a rate of 0.002 MPa/min to

0.08 MPa over 20 minutes. Subsequently, the reaction was continued at 0.08 MPa until

the torque of the stirring device reached a predetermined value. After that, the system

was pressurized with nitrogen, and a polymer was taken out from the strand die and

30  pelletized, to thereby obtain about 13 kg of a polyamide (PA1).
Table 3 shows values of physical properties of the resultant polyamide (PA1).
The polyamide (PA1)} was found to have a phosphorus atom concentration of 315 ppm, a
Y1 value of -6.5, a relative viscosity of 2.47, a number average molecular weight Mn of

21,000, and an Mw/Mn of 2.6.
35 [0064]
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from 10 parts by nass to 4 parts by mass. For the resultant test

‘pi ebe, physical properties of the nolded article were neasured. Table
4 shows the results of the evaluation. [0080] 15 Conparative Exanple
1 30 parts by nass of brom nated pol ystyrene (manufactured by
Ni ssan-Fefrq Organi ¢ em cal Conpany, Ltd., tradename: PyroChek
66PB) an?yfgjeﬁlgqﬁaxg lé:?rass of antinony trioxide (manufactured by
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t h|e| r teSI 1Y TWESu - lrutoedtrauﬁvq Viecdshtg o€ Qiazpﬁ ﬁﬁﬂ;:bler f@sag& Iﬁaeagﬁﬂ \tvfl@lgt 1;/1n of
pel | et s. res es conposition pellets were subjected to
injecti oﬂ;%pd?%ﬁaﬂ:@n"%yﬂaﬁ*ﬁ?ﬁj ection nol di ng machi ne (manufactured by
Sum gono [ y Industries, Ltd., tradenane: SE130DU-HP) at a cylinder
t enper at %é'e of, 340C and a nold terrperature of 130C, to thereby obtain
a test piraBthesigExamRiedition. For the 30resultant test piece, physical
properties of &t &&ﬁﬂeﬁgahbﬁ|v@s‘@ﬁﬁi%d%@%ﬂ!h@@am$@$&nﬂeﬂa§ih%tﬂeb@
results of the eval uation. 81] Conparative ¥
mass of BF8mPHat %cesu hat r‘%@@“&ﬁﬁmp%}td‘f%&hb‘}g%tg§e€‘r¥3|€e(r39§235°1)0 p-
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pol yani d@fﬂmwﬁm@mhm@ —ﬁ?lyﬂﬁﬁhﬂﬁnné@ﬂﬂ%@%ﬁﬂ%ﬁéﬂlQﬁln@%%ounted

tradenane: St anﬁ/ The mxture was a base hopper of
twi n- scr &9F Yane défld(lﬂﬁl?ﬂl%a%fitb? é@nﬁye W@m Wmlﬁoto therpby obtain a
tradenamgylya m‘[ at a rate of 8 kg/h, and extruded at a cyI i nder

tenperature of 0 to 310C and a screw rotation speed of 150 rpm and
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machi ne (manufactured by Sumtono Heavy Industries, Ltd., tradenane:
SE130DU- Hi)66ht a cyI i nder tenperature of 310C and a nol d t enper at ure
of 120C, qlomEleEehypRY ain a test piece for evaluation. For the
resultant “test pi ecg physi cal properties of the nolded article were
measdf ed. Tabl dlelt mimd@mﬁ@tlﬁ@wmcm@ﬁ ouh the simemaoner a55h Go8thesis
Conpar at
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[0067]

35  Synthesis Example 5
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physi cal properties of the nolded article were nmeasured. Table 4
shows the results of the evaluation. [0085] Conparative Exanple 6 35A
test piece for evaluation was obtained in the sanme manner as in
Exanple 1 except that brom nated pol ystyrene and antinony tri oxide

were not bl endegert Berycbﬁ&ngﬁml WRNart @5duthh BfSsant Mah e bs i ORARLES
of the nolded articlé were neasured. Table 4 shows the results of the

eval uat i cﬁ?‘améﬂ‘c@t@%ﬁﬁ%‘?% oEsalFynehypophosphits blended yrag changsd to

eval uati oy, 20 ( @ézﬁhﬁﬁd aﬁalﬂfe%lo%ﬁf@f Mﬂﬁﬁﬁc@f&e'm‘el@éé%ls %hang%msag 95 g
that the ano brom nat ed pol yp }; ene bl ended was changed from

30 parts (8529%1@,@) fa)mmlsl@ 1y hafwpgn fnﬁh@s pheis afaye it ealeipmaltpopbetphie aed,
physi gal sBHRlﬂ?Fée'teﬁé ik otd)e ﬁf{h@@&s@rthe ﬁio@ecwr%«agﬂ%mreéﬂseﬂ@h@ &hnn§
shows "the results of the eval uation Conpar ati ve anpl e

A test pure@ltamlameelmmman@rt Wﬁsdlﬁwbtutﬂ@@lmrcﬁt hEobesrHar Yegrgldr as in
Exanpl e 1 exce ly@ﬁ

resul tant test p%ﬁbgégggh ygﬁéay()fyh %gérlgﬁ ?%hpk@sﬁg%g pgf}%ﬁ%wa)\/\%sr)e
measur ed. Thegisll gandidg mmé) whefauad 49 havegt phqa:ehmgea@lnu gericgntratjqogsl,210 ppm,
Conpar at i v 9 e v, i

i Che sdmt) vaaogt 8.2ta relative oo} oFp 395% bt @ehtle iledia. R DRr
tri oXidde 40Ldend emdIwMmgEd7f rom 10 parts by nmass 20 to 70 parts by
mass. For the resultant test piece, physical properties of the nol ded
article were neasured. Table 4 shows the results of the eval uation.

[ 0089] Conparative Exanple 10 An attenpt to prepare resin conposition
pellets was nmade in the same manner as 25 in Exanple 1 except that

t he amount of the glass fiber blended was changed from 100 parts by
mass to 250 parts by mass. However, it was inpossible to prepare the
resin conposition pellets because frizzy strands were forned.

[ 0091] Table 4 (continued) 6 7 8 Exanple 9 10
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Antinmony trioxide - 10 10 10 4 Antinony pentoxide 1 - - - - -
Sodium antinonate - 40 - - - - Inorganic filler (D) (parts by mass)

d ass fiber 100 100 50 - - 100
[0069]
Example 1

10

15

20

25

30

35

30 parts by mass of brominated polystyrene (manufactured by Nissan-Ferro
Organic Chemical Company, Ltd., tradename: PyroChek 68PB, halogen atom content:
66% by mass) and 10 parts by mass of antimony trioxide (manufactured by Nihon Seiko
Co., LTD., tradename: Padox C) were dry-blended in 100 parts by mass of the polyamide
(PA1) which had been dried under reduced pressure at 150°C for 7 hours. The mixture
was fed to a base hopper of a twin-screw extruder (manufactured by TOSHIBA
MACHINE CO., LTD., tradename: TEM37BS) at a rate of 8 kg/h, and extruded at a
cylinder temperature of 280 to 300°C and a screw rotation speed of 150 rpm, and side-
feeding of 100 parts by mass of a glass fiber (manufactured by Nippon Electric Glass Co.,
Ltd., tradename: 03T-296GH) with respect to 100 parts by mass of the polyamide (PA1)
was carried out, to thereby prepare resin composition pellets. The resultant resin
composition pellets were subjected to injection molding using an injection molding
machine (manufactured by Sumitomo Heavy Industries, Ltd., tradename: SE130DU-HP)
at a cylinder temperature of 300°C and a mold temperature of 120°C, to thereby obtain a
test piece for evaluation. For the resultant test piece, physical properties of the molded
article were measured. Table 4 shows the results of the evaluation.
[0070]
Example 2

A test piece for evaluation was obtained in the same manner as in Example 1
except that the polyamide (PA1) was changed to the polyamide (PA2). For the resultant
test piece, physical properties of the molded article were measured. Table 4 shows the
results of the evaluation.
[0071]
Example 3

A test piece for evaluation was obtained in the same manner as in Example 1
except that the polyamide (PA1) was changed to the polyamide (PA3). For the resultant
test piece, physical properties of the molded article were measured. Table 4 shows the
results of the evaluation.
[0072]
Example 4

A test piece for evaluation was obtained in the same manner as in Example 1
except that 30 parts by mass of brominated polystyrene were changed to 80 parts by mass
of brominated polyphenylene ether (manufactured by ALBEMARLE JAPAN
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CORPORATION, tradename: SAYTEX102E, halogen atom content: 83% by mass).
For the resultant test piece, physical properties of the molded article were measured.
Table 4 shows the results of the evaluation.

[0073]

Example 5

A test piece for evaluation was obtained in the same manner as in Example 4
except that the amount of brominated polyphenylene ether blended was changed from 80
parts by mass to 4 parts by mass. For the resultant test piece, physical properties of the
molded article were measured. Table 4 shows the results of the evaluation.

[0074]
Example 6 ’

A test piece for evaluation was obtained in the same manner as in Example 1
except that 10 parts by mass of antimony trioxide were changed to 1 part by mass of
antimony pentoxide (manufactured by NISSAN CHEMICAL INDUSTRIES, LTD.,
tradename: NA-1030). For the resultant test piece, physical properties of the molded
article were measured. Table 4 shows the results of the evaluation.

[0075]
Example 7

A test piece for evaluation was obtained in the same manner as in Example 6
except that 1 part by mass of antimony trioxide was changed to 40 part by mass of
sodium antimonate. For the resultant test piece, physical properties of the molded
article were measured. Table 4 shows the results of the evaluation.

[0076]
Example §

A test piece for evaluation was obtained in the same manner as in Example 1
except that the amount of the glass fiber blended was changed from 100 parts by mass to
50 parts by mass. For the resultant test piece, physical properties of the molded article
were measured. Table 4 shows the results of the evaluation.

[0077]
Example 9

A test piece for evaluation was obtained in the same manner as in Example 8
except that the glass fiber was changed to a PAN-based chopped carbon fiber. For the
resultant test piece, physical properties of the molded article were measured. Table 4
shows the results of the evaluation.

[0078]
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239 384 117 370 Bending elastic nodulus (GPa) 14.6 13.1 9.1 21 2.1
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A test piece for evaluation was obtained in the same manner as in Example 1
except that the glass fiber was not blended. For the resultant test piece, physical
properties of the molded article were measured. Table 4 shows the results of the
evaluation.

[0079]
Exampie 11

A test piece for evaluation was obtained in the same manner as in Example 1
except that the amount of brominated polyphenylene blended was changed from 30 parts
by mass to 10 parts by mass, and the amount of antimony trioxide blended was changed
from 10 parts by mass to 4 parts by mass. For the resultant test piece, physical
properties of the molded article were measured. Table 4 shows the results of the
evaluation.

[0080]
Comparative Example 1

30 parts by mass of brominated polystyrene (manufactured by Nissan-Ferro
Organic Chemical Company, Ltd., tradename: PyroChek 66PB) and 10 parts by mass of
antimony trioxide (manufactured by Nihon Seiko Co., LTD., tradename: Padox C) were
dry-blended in 100 parts by mass of a polyamide 6T (polyhexamethylene
terephthalamide, manufactured by Solvay, tradename: Amodel). The mixture was fed
to a base hopper of a twin-screw extruder (manufactured by TOSHIBA MACHINE CO.,
LTD., tradename: TEM37BS) at a rate of 8 kg/h, and extruded at a cylinder temperature
of 300 to 340°C and a screw rotation speed of 150 rpm, and side-feeding of 100 parts by
mass of a glass fiber (manufactured by Nippon Electric Glass Co., Ltd., tradename: 03T-
296GH) with respect to 100 parts by mass of the resin was carried out, to thereby prepare
resin composition pellets.  The resultant resin composition pellets were subjected to
injection molding using an injection molding machine (manufactured by Sumitomo
Heavy Industries, Ltd., tradename: SE130DU-HP) at a cylinder temperature of 340°C
and a mold temperature of 130°C, to thereby obtain a test piece for evaluation. For the
resultant test piece, physical properties of the molded article were measured. Table 4
shows the results of the evaluation.

[0081]
Comparative Example 2

30 parts by mass of brominated polystyrene (manufactured by Nissan-Ferro
Organic Chemical Company, Ltd., tradename: PyroChek 66PB) and 10 parts by mass of
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antimony trioxide (manufactured by Nihon Seiko Co., LTD., tradename: Padox C) were
dry-blended in 100 parts by mass of a polyamide 46 (polytetramethylene adipamide,
manufactured by DSM, tradename: Stanyl). The mixture was fed to a base hopper of a
twin-screw extruder (manufactured by TOSHIBA MACHINE CO., LTD., tradename:
TEM37BS) at a rate of 8 kg/h, and extruded at a cylinder temperature of 290 to 310°C
and a screw rotation speed of 150 rpm, and side-feeding of 100 parts by mass of a glass
fiber {manufactured by Nippon Electric Glass Co., Ltd., tradename: 03T-296GH) with
respect to 100 parts by mass of the resin was carried out, to thereby prepare resin
composition pellets. The resultant resin composition pellets were subjected to injection
molding using an injection molding machine (manufactured by Sumitomo Heavy
Industries, Ltd., tradename: SE130DU-HP) at a cylinder temperature of 310°C and a
mold temperature of 120°C, to thereby obtain a test piece for evaluation. For the
resultant test piece, physical properties of the molded article were measured. Table 4
shows the results of the evaluation.
[0082]
Comparative Example 3

A test piece for evaluation was obtained in the same manner as in Example 1
except that the polyamide (PA1) was changed to the polyamide (PA4). For the resultant
test piece, physical properties of the molded article were measured. Table 4 shows the
results of the evaluation.
[0083]
Comparative Example 4

A test piece for evaluation was obtained in the same manner as in Example 1
except that the polyamide (PA1) was changed to the polyamide (PAS5). For the resultant
test piece, physical properties of the molded article were measured. Table 4 shows the
results of the evaluation.
[0084]
Comparative Example 5

A test piece for evaluation was obtained in the same manner as in Example 1
except that brominated polystyrene was not blended. For the resultant test piece,
physical properties of the molded article were measured. Table 4 shows the results of
the evaluation.
[0085]
Comparative Example 6

A test piece for evaluation was obtained in the same manner as in Example 1
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except that brominated polystyrene and antimony trioxide were not blended. For the
resultant test piece, physical properties of the molded article were measured. Table 4
shows the results of the evaluation.
[0086]
Comparative Example 7

A test piece for evaluation was obtained in the same manner as in Example 1
except that the amount of brominated polyphenylene blended was changed from 30 parts
by mass to 150 parts by mass. For the resultant test piece, physical properties of the
molded article were measured. Table 4 shows the results of the evaluation.
[0087]
Comparative Example 8

A test piece for evaluation was obtained in the same manner as in Example 1
except that antimony trioxide was not blended. For the resultant test piece, physical
properties of the molded article were measured. Table 4 shows the results of the
evaluation.
[0088]
Comparative Example 9

A test piece for evaluation was obtained in the same manner as in Example 1
except that the amount of antimony trioxide blended was changed from 10 parts by mass
to 70 parts by mass. For the resultant test piece, physical properties of the molded
article were measured. Table 4 shows the results of the evaluation.
[0089] '
Comparative Example 10

An attempt to prepare resin composition pellets was made in the same manner as
in Example 1 except that the amount of the glass fiber blended was changed from 100
parts by mass to 250 parts by mass. However, it was impossible to prepare the resin

composition pellets because fuzzy strands were formed.
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Inorganic filler (D) (parts by mass) dass fiber 100 100 100 100 100
Carbon fiber - - Fl ame retardance V-0 V-0 V-0 V-0 V-2 Physi cal
properties of nolded article Tensile strength (MPa) 129 146 210 205
237 Tensile elastic nodulus (GPa) 16.5 160.4 17.5 16

[0090]
Table 4
Example
1 2 3 4 5
Polyamide (A) PAl1 | PA2 | PA3 | PAl | PAl
(parts by mass}) 100 100 100 100 100

Brominated
Organic halogen | polystyrene
compound (B) | Brominated

30 30 30 - -

(parts by mass) | polyphenylene - - - 80 4
ether
Antimony 10 | 10| 10| 10| 10
Inorganic trioxide :
compound (C) Antlmqny - - - - -
(parts by mass) pentoxide ‘
Sodium ) i i ) i
antimonate
igf;rganic filler | Glass fiber 100 | 100 | 100 | 100 | 100
(parts by mass) Carbon fiber - - - - -
Flame retardance V-0 V-0 V-0 V-0 V-1
Physical properties of molded article
Tensile strength (MPa) 219 212 209 186 248
Tensile elastic modulus (GPa) 176 | 172 | 175 | 152 18
Bending strength (MPa) 364 336 311 321 372

Bending elastic modulus (GPa) | 14.7 | 145 | 143 | 128 | 15.2
Charpy impact strength (kJ/m”) | 14.3 13 16 12.1 14.8
High-temperature bending '

elastic modulus (GPa) 9.4 9.1 8.6 8.2 9.6
Deflection temperature under 979 269 262 268 270
load (°C)
Equilibrium water absorption L5 16 1.4 15 15
(% by mass)
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18 Bending strength (MPa) 210 201 352 354 380 Bendi ng el astic nodul us
(GPa) 14.4 12 15.5 15.4 15.1 Charpy inpact strength (kJ/n2) 10.1 11.4
13.5 14.4 17.2 H gh-tenperature bending elastic nodulus (GPa) 7.2 8.1
9.3 9.2 9.6 Deflection tenperature under load (C) 263 289 271 272 272
Equi | i brifagyyyt er absorption (% by nmass) 3.4

Table 4 (continued)
Example
6 7 8 9 10 11
Polyamide (A) PAl1 | PA1 | PAl | PAl | PAl | PAI
(parts by mass) 100 100 100 100 100 100
. Brominated 30 | 30 | 30 | 30 | 30 | 10
Organic halogen | polystyrene
compound (B) Brominated
(parts by mass) | polyphenylene - - - - - -
ether
Antimony - - |10 ] 0| 10| 4
: trioxide
Inorganic Antimon
compound (C) ny 1 - - - - -
(parts by mass) pentoxide
Sodium
. - 40 - - - -
antimonate
Inorganic filler | Glass fiber 100 | 100 | 50 - - 100
D
Ep;rts by mass) Carbon fiber - - - 50 - -
Flame retardance V-1 V-0 | V-0 V-0 V-1 V-0
Physical properties of molded article
Tensile strength (MPa) 226 195 146 330 70 239
Tensile elastic modulus (GPa) 17.8 | 15.8 | 10.5 | 259 3 18.3
Bending strength (MPa) 368 336 239 384 117 370
Bending elastic modulus (GPa) 14.6 | 13.1 9.1 21 2.1 15.2
Charpy impact strength (kJ/m”) | 14.2 | 12.8 | 28.1 | 27.9 50 16
High-temperature bending ] o
elastic modulus (GPa) 2.4 8.6 2.5
Deflection temperature under 272 | 270 | 253 258 21 277
load (°C)
Equilibrium water absorption 1.4 15 1.8 1.8 58 15
(% by mass)
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3.6 1.5 1.4 1.5 PA6T: pol yhexanet hyl ene terephthal am de PA46:

‘pol yt et ramet hyl ene adi pami de

Exanpl e

[ 0093] Table 4 (continued)

Conparative

6 7 8 9 10 Polyam de (A (parts by mass) PAlL PA1 PA1 PAl PAl
100 100 100 100 100 Organic hal ogen conpound (B) (parts by nass)

Broninat%goQﬂlystyrene -

Table 4 (continued)

Comparative Example
1 2 3 4 5
Polyamide (A) PAGT | PA46 | PA4 PAS PA1
(parts by mass) 100 100 100 100 100
. Brominated 30 30 30 30 )
Organic halogen | polystyrene
compound (B) | Brominated
(parts by mass) | polyphenylene - - - - -
ether
Antimony 10 10 10 10 10
. trioxide
Inorganic Antimony
compound (C) . - - - - -
(parts by mass) pent‘omde
Sodium
antimonate j i ) ) i
igﬂ;fganic filler | Glass fiber 100 | 100 | 100 | 100 | 100
(parts by mass) Carbon fiber - - - - -
Flame retardance V-0 V-0 V-0 V-0 V-2
Physical properties of molded article
Tensile strength (MPa) 129 146 210 205 237
Tensile elastic modulus (GPa) 16.5 160.4 17.5 16 18
Bending strength (MPa) 210 201 352 354 380
Bending elastic modulus (GPa) 14.4 12 15.5 15.4 15.1
Charpy impact strength (kJ/m”) 10.1 11.4 13.5 14.4 17.2
High-temperature bending
elastic modulus (GPa}) 72 8.1 23 9.2 9.6
Deﬂegtlon temperature under 263 289 271 279 279
load (°C)
F;qulhbrlum water absorption 34 16 15 1.4 15
(% by mass)

PAG6T: polyhexamethylene terephthalamide
PAA46: polytetramethylene adipamide
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150 30 30 30 Brom nated pol yphenyl ene ether - - - - Inorganic
corrpound (© (parts by mass) Antinmony trioxide - 10 - 70 10 Antinony
- - - pseontiouxi de d Sodium anti nonate

[0093]
Table 4 (continued)
Comparative Example
6 7 8 9 10
Polyamide (A) PA1 PAl PA1 PA1 PAl
(parts by mass) 100 100 100 100 100
. Brominated - | 150 | 30 | 30 30
Organic halogen | polystyrene
compound (B) | Brominated
(parts by mass) | polyphenylene - - - - -
ether
Antimony
. trioxide ) 10 i 70 10
Inorganic Antimon
compound (C) oy - - - - -
(parts by mass) pentoxido
Sodium ) ) i i i
antimonate
ig;rganic filler | Glass fiber 100 | 100 | 100 100 250
(parts by mass) Carbon fiber - - - - -
Flame retardance V-2 V-0 V-1 V-0 -
Physical properties of molded article
Tensile strength (MPa) 259 92 223 123
Tensile elastic modulus (GPa) 18.5 9.1 17.9 14.2
Bending strength (MPa) 394 260 370 280 It was
Bending clastic modulus (GPa) 16.2 11.9 15.2 12.5 impossible
Charpy impact strength (kJ/m®) 19 6.2 15.1 7.1 to prepare
High-temperature bending : pellets
elastic modulus (GPa) 10.4 3.2 27 3.8 because of
Deflection temperature under fuzzy
load (°C) 272 248 271 265 strands.
Equilibrium water absorption
(% by mass) 0.2 1.4 1.5 1.5
[0094]
5 It should be noted that, in Examples 8 to 10, the high-temperature bending

elastic moduli were not measured.

As clear from Table 4, each of the molded articles of Comparative Examples 1
and 2 using the polyamide 6T or the polyamide 46 was found to have low mechanical
strength and a low elastic modulus and had high equilibrium water absorption. A nylon

10 46 resin, which has conventionally been studied as a resin for an electronic part, is a
resin obtained from tetramethylenediamine and adipic acid, and is excellent in heat

resistance and mechanical properties. However, the resin contains an amide group at a
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higher ratio compared with usual polyamide resins such as a nylon 6 resin and a nylon 66
resin and hence has the drawback of high water absorption. Therefore, although the
nylon 46 resin has excellent heat resistance and mechanical properties in a dry state, in
actual use, the resin has a higher water absorption compared with usual polyamide resins
and hence shows larger reductions in heat resistance and mechanical properties compared
with the usual resins. Further, the high water absorption leads to a large change in
dimension accordingly, and hence the dimensional accuracy is insufficient in some cascs.
Therefore, it is difficult to use the resin in parts required to have high accuracy.
Moreover, due to a water absorption state, in mounting on a substrate in a surface
mounting system, damage called blister appears on the surface of a part, resulting in
significantly lowered performance and reliability of the part. '

[0095]

The polyamide (PA4) having a phosphorus atom concentration of 50 ppm or less
has a large Y1 value, and hence the molded article obtained from the polyamide has a
yellowish color and has a lowered commercial value (Comparative Example 3).
Meanwhile, in the case of the polyamide (PAS5) having a phosphorus atom concentration
of 1,000 ppm or more, the molecular weight increased significantly during melt
polymerization, and it was impossible to control the molecular weight (Comparative
Example 4).

Further, each of the molded articles of Comparative Examples 5 and 6, in which
no organic halogen compound (B) serving as a flame retardant was blended, was found
to have low flame retardance. In addition, the molded article of Comparative Example
7, to which an excessive amount of the organic halogen compound (B) serving as a flame
retardant was added, and the molded article of Comparative Example 9, to which an
excessive amount of the inorganic compound (C) serving as a flame retardant aid was
added, were found to be poor in mechanical properties.

The molded article of Comparative Example 8, to which no inorganic compound
(C) serving as a flame retardant aid was added, was found to be poor in flame retardance
compared with the molded article of Example 1.

Further, in the case of the resin composition to which an excessive amount of
the inorganic filler (D) was added, fuzzy strands were produced in pelletization, and
hence it was impossible to produce pellets (Comparative Example 10).

Meanwhile, in the case of each of the polyamide (PA1) to polyamide (PA3) used
in Examples 1 to 11, the molecular weight was able to be controlled in melt

polymerization. Further, the resultant resin was hardly colored, and the molded article
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fuzzy strands. Tensile elastic nodulus (GPa) 18.5 9.1 17.9 14.2
Bendi ng strength (MPa) 394 260 370 280 Bending el astic nodul us (GPa)
16.2 11.9 15.2 12.5 Charpy inpact strength (kJ/nR2) 19 6.2 15.1 7.1
Hi gh-tenperature bending elastic nodulus (GPa) 10.4 3.2 9.7 3'8

Def | ect i aprh&IRas Bivd 8o UREEExceR@H appdarance. In addition, each of the molded

10

articles of Examples 1 to 11 obtained by using the polyamide resins was found to have
low water absorption and to be excellent in flame retardance, mechanical properties, and

heat resistance.

INDUSTRIAL APPLICABILITY
[0096]

The flame-retardant polyamide resin composition of the present invention is
excellent not only in flame retardance but also in a variety of physical properties such as
moldability, mechanical properties, heat resistance, and low water absorbability, and can
be suitably used in a wide range of applications and conditions as a molding material for
a variety of industries and industrial and household products such as electrical and
electronic parts, automotive parts, and mechanical parts required to have flame

retardance.
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‘272‘248 271 265 Equilibriumwater absorption (%by nass) 0.2 1.4 1.5
1.5 [0094] 51t should be noted that, in Exanples 8 to 10, the

hi gh-tenperature bendi ng elastic noduli were not neasured. As
clear from Table 4, each of the nolded articles of Conparative
Exanples 1 and 2 using the polyanlde Eﬁn&f t he pol yam de 46 was found
to have | ow nmechani cal strength and a 10w el astic nodul us and had
hi gh equilibrium water absorption. A nylon 10 46 resin, which has
conventional |y ;been i n: £Qr. . is a
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| eadd0t o 14 drdesgen elsalegdifferensiertasidn aproxdanse withgily-K- ah@s Wéﬂ @e‘—onwét of the

di mensi O{a?%an?&ﬁéiagﬁc nzpdu'ﬁﬁ'{ﬁ §,1aCdoR Rt bf'th%%‘@r 9@%%5 gIﬁh‘ﬁfﬁf 0L a Edntbrt

di fficul 0 use inin garts required Accuracy

Mor eover of gheeinprgagiofiles (D3 peok 1C6)rpaﬂsézwmssno ﬁé@:ﬁPPﬁ@s hn‘aisss@b@@rtate
ina Surfm@%a&%?wsé qgsp%xﬁe@mwi%@fag&t@@hé@gar@ B}Sﬁl%s &fﬁﬁ@ﬁél%aﬁmet(%

surface of resul'ting in significantly |overed perforiance and
reliability of the part. [0095] The polyanlde (PA4) having a

phosphorus at om conceft 'ﬂ%ie%ta?(ﬁan@ 90%@&1&8 reklﬁ%%nﬁ;%&h%n a@écﬁ@mﬁ'to EPalqu
and hence the nolded article obtained fromthe yam de has a

yel | owi sAvhestiptheineap aliphatic gigaraxylig ﬁﬁ’éir%lﬂteﬂon%1sﬁ%at(l%%‘rﬁ§? a%lﬁ%d fom

Exanmpl e 3o g¥ip0bfNidtRg dftantaaaaﬁ;aa%ﬁi @it bhebet ¥amudR, APARlechididifadd
phosphor us, at om copcentrati o 1,000 ppm or nore, the nol ecul ar

vei ght | Naitedetided fﬁﬁ#ﬁ#ﬁ%ﬁﬁawnﬁurlng melt polymerization, and it was
i npossi ble to control the nol ecul ar wei ght (Conparative Exanple 4)
20Fur t her, each of th Ided articles of Conparatiyve Exanples 5 and
6, i A%which noor ganl W&gréﬁlf wﬁlau{egfmgépmpﬁ&hag ageqitlingyo claim |
ret ardanbr Whﬁ‘bﬁﬁﬂ@ﬁne%ﬂﬁl haiddicidokAikeadi@uhit b rlﬁééttﬁdi gkvacie-acidunit
addi tion, %he nol ded ar Fe of Conparative Exanp to which an

excessi vadRbihaz lﬁ%% BW fani ¢ hal ogen conpound (B) serV|ng as a
flame retardant was added, and the nolded article of Conparative

Example 9, to ich 5exce v nmount of. the i nargani c,conpoun
(S Rerving asta fIatle FRmsaaBanE ARt Btingornar Bof SEae bt ons
i n neghanf ehimpt opdy Whﬁ'mn the polyaihide (0| detbrided a pdlyamideConpauiag a\igamine

ot ar dant A0S S0l GHEOR T R PR YNt iE OF Al P Rieisdi aci

conpar edunit ifclhdiag 60 nedth armhoel of thd sdhxanptid hit and/or the azelaic acid unit.

5. The flame-retardant polyamide resin composition according to any one
30 of claims 1 to 4, wherein the polyamide (A) has a relative viscosity within a range of
from 1.8 to 4.2.

6. The flame-retardant polyamide resin composition according to any one

of claims 1 to 5, wherein the polyamide (A) has a number average molecular weight
35  (Mn) within a range of from 10,000 to 50,000 in gel permeation chromatography, and a

- 35
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(B) tisat serves as a flame ret ardant an inorganic corrpound (O that
serves as a fl retardant aid | e i
t he pol yam de ?d;\;e CO;@;&? e'ret%gi‘f? ygpmhé;g%é% &ngpp% JCCSB]nﬁm%SJ%HQ
concent r atfictaimefl t6@, tvherkeiDOR opgani@halogenvéompdund (B hambaloged #en1 ¢omtent
col or di fff r%”%’?"/t‘?fﬁl gsn accordance with JI S-K-7105, and a content of

the organic hal oge corrpound (B), a content of the inorganic conpound
(©, and a content ' of the inorganic filler (D) are Ito 100 parts by

mass 0.5 to 5 grart JIBS

res pg((:)t ively, \avl thr er!l %?aﬁé%%g%ﬂﬁglﬁa&légpmss&%?&%h é?rdmr% tg an( Rfl ¢
152. The fdfairems éttar9dafrhtrepothpamr@emr:@gmmounﬂrﬁb)sqommwemtd@asapngsrtlected
claim1l,

compri sed UL ok ol iEE o InkARAL Mo HUE ARRIK bEnBEld, MR im sntimonate,
azel ai c dizi eridaiiton axide Binsi axides Ecarate, mrgnepgaTaseRide.ccakdy hyﬁrqmde
and a do%ﬁ%ﬂﬁ@hﬁ)‘oﬁm@% kit -c1A93- The flame-retardant pol yam de
resin conposition accor Ing to laim 1 or 2, wherein the |inear

al i pRatic dicarboxylic acid unit conprises the sebacic acid unit
and/or the azelgi c aefd fd retardant polyanflde fdif édrﬁﬂ’f%ltfo%ta%l’:%B{g to any oge
pol yam de resin conposition according to any one clains 1 t0 3,
wher ei n tH&laBE y 4prildeWhapitiBapRIgEEC §oHBP Caecogtmsas #ileagt anfaﬁe&?ﬁt%
uni t i nclgigh g S8upRbéing r&raﬁtlﬂlian%ﬂ%)ﬂd&éh}iha%ﬂ?%bﬁtﬁkw% 4 dodand a

di carboxylic acid unit including 90 nol %'or nore of the sebacic acid
unit and/agtimopateazel ai c acid unit. 5. The flane-retardant pol yam de
resi pgconposition according to any one 300f clainms 1 to 4, wherein

t he polyam de (A) has a relative viscosity within a range of from1.8
to 4.2. 2.6. 'ﬂﬁ’éﬂ%’@@@?ﬁﬁ&&ﬂ“ %¥e§&ﬁ%@%€§nﬁ°€@ﬂﬁ%@ﬁn&ir‘?ne

accor di ngftepiRRY t8 n@ ﬂﬁe&lrﬁﬂh@’ﬁn&%&rﬁc ﬁueym)' @rﬁprtsleg afl@hsf @ﬁb eae&téd floas
a nunber aver age m) ecu fra)aegV\Bl ran

of
10, 000 t dh ggrc@@@opﬁst@g gl E’ﬁ‘r %é‘gcra 1b€LyfH cgon ﬁber tgpc mica,

di sper si Wi, §1YY@£1 Gﬁﬁnlﬁz\/ Qagifa ”Q’hﬁlﬁtﬂ ﬁﬁol‘ﬁ@'tl@iﬁlﬁlﬂuﬁ@ﬂ&e &M@'hﬂﬂ?odenum

m)lecular vvelg I\/h) Wi thin a range of from1.5 to 5.0
disulfide.
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7. The flame-retardant pol yam de resin conposition according to any
one 5 of clains 1 to 6, wherein the organi c hal ogen conpound (B)
conprises at |east one selected fromthe group consisting of

brom nat ed pol ystyrene, brom nated pol yphenyl ene ether, brom nated
pol ycarbonate, a brom nated bi sphenol -type epoxy-based polynmer, a
brom nated styrene mal ei ¢ anhydride pol yner, a brom nated epoxy
resin, a brom rddted gherdbxe-retsdant pdhesatitores qongogitioataeording to any one
decabro i .k I j ' (o d
por ol or QeyR B br? 15cRnadI e SbrEiRs FERED toblhRECHR o s ROLY B 8
resi n compdwntiiben according to any one of clains 1 to 7, wherein the
organikc hal ogen conpound (B) conprises brom nated pol ystyrene and/ or
brom hat ed pol yphenyl ene ether. 15 9. The flane-retardant

pol yani de resi d4conpdsinoldsd agédercgmpyising thepolyamidsf resinaiompoditivn 8,

of 15 t o BOYEEE Meby OB BERHEEIRILR. Lol ardant. pol vam do resin

conposition according to any one of clains 1 to 9, wherein the

 nor gani ¢ compqynd ( Ghe GRITRL S681cHocd BB 10 AEmSRL SHiaHs bhRIBkE BieP
consisting of antinony trioxide, antinofiy pentoxide, soglum

ant i Adnata elactraniggiatle, iron oxide, zinc oxide, zinc borate, magnesium
hydr oxi de, cal ci um hydroxi de, cal cium carbonate, and kaolin clay. 25
11. The fl ane-retardant polyam de resin conposition according to any
one of clainms 1 to 10, wherein the inorganic conpound (C) conprises
at | east one selected fromthe group consisting of antinony trioxide,
anti nony pentoxi de, and sodi um anti nonate. 30 12. The

fl ame-retardant pol yam de resin conposition according to any one of
claims 1 to 11, wherein the inorganic filler (D) conprises at |east
one selected fromthe group consisting of a glass fiber, glass beads,
a carbon fiber, a boron fiber, talc, mca, silica, silica alumna,

al um na, graphite, kaolin, titanium dioxide, and nol ybdenum
35di sul fide. 13.The flanme-retardant polyam de resin conposition
according to any one of clains 1 to 12, wherein the inorganic filler

(D) conprises the glass fiber and/or the carbon fiber. 5 14. A
nol ded article, conprising the polyam de resin conposition according
to any one of clainms 1 to 13. 15. The nol ded article according

to claim14, which is an electrical part or 10an electronic part.
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