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Technical Field

[0001]

The present invention relates to a polyamide resin

composition and to a molded article comprising the same. In

detail, the present invention relates to a polyamide resin

composition comprising specified polyamide raw material,

amine compound and organic sulfur based compound and having

excellent molding processability, heat resistance, heat aging

resistance, low water absorption properties, chemical

resistance and mechanical physical properties and to a molded

articie. The polyamide resin composition of the present

invention is used as industrial, commercial or household goods

such as automobile parts, electric and electronic parts,

mechanical parts, and the like, and in particular, can be

suitably used for various parts which are used under a high

temperature condition, such as parts of automobile engine

rooms and the like.

Background Art

[0002]



Ali phatic pol yam des represented by nylon 6 and nyl on 66 have been
used as an engineering plastic for many applications because they
have excel |l ent properties such as heat resistance, chem cal

resi stance, rigidity, abrasion resistance, noldability, and the |iKke.
The majority of themare used in the field where heat resistance is
required. In particular, in the case of being exposed to a high
tenperature oven igna@Ng peNiacickst reBpraschReaULQNMADILE Bashs Qy14he
|i ke, heat deterioration or oxidative deterioration of resin is of a
serious pfeObhegl Though e f akeaghng. Al ahati gy Pohvam;des chave, .y
hi gh nelting point, when exposed to a high tenperature of 100C or

hi gher i qls, 0 i,C I I 1.L hi hor

peri od of FES ot BREAS FA0 VB Kk L EhE, BELRERCZRE 0000 o
field where. such_| -fermheat. stabilit her ei naf t.er. . sonet.i nes

et er r o0 T s St TAG no P L SEAnce T TP Gt rad o o AT Lo
for preventi.ng the oxidative.deteriqration at a_high te ratyre from
occurrin§qs§5%§3€ebym9§gﬁbﬁil%ﬁfh%Hg.t %gbgfh T m§é8gR%Vy?ga€hem
sem -aromati ¢ paol yam de conposed nmainly of g pol yam de obtained b

pol ycond&f&atiPsh of 406 FEs ol HR M i d SerEpmTal Sc T aBH4r edhi o
has a hi gher nelting, point than the conventional polyam des and which
i s cal |l e@2r6EHaséd pbITEhiCdse chieinsexpesRdstart Bagho- PPt s a
new engi neering plastic. ~ For exanple, Patent Docunent 1

pr oposes C¥ el hoth dPearigr Phgh 1R afean agh ook ese Rance orefhedi et he
6T based pol yam de. However, since the polyam de obtai ned by

pol ycondére4t dehevforatépht haldxidad idvane: thB-drvatdrmedicdniraeihags aof
melting point in the nei ghborhood of 370C exceedi ng deconposition

t enper at ar esrpdupginobdresy. | Thosgdi fiie duitedod rachl épkatebtpolyamides
pol yneri zation or nelt nolding so that it cannot endure practical

use. For hihat arleagome it fagbintt, Wwiseh hexgasento ai high i wempdwedtusteeh
a polyam de is used as a conposition whose nelting point has been
decr easedrt 908 @rACHicHdy ivsafivl trapesatyne é&'ﬂ%@ic&@lﬁ@iy 3191 @bt
280 to 320C, by copolynerizing with from 30 to 40% by nol e of a

di car boxyhiceiach dreanppaenbdsich ias . adtRéE, a4l €hel @@@@Ufabégnﬁqjéﬂed
and the like, or an aliphatic polyam de such as nylon 6 and the |ike.
In this wayant BEpeoROL YBRT 781 40PN OFc a5k &M O, bn Hedh&ddi ity
conponent (al so, a fourth conponent according to circunstances) IS
certainl [ f degck i iy Lpt . of | WNE e
N@anmhiIngkgagégﬁerfga%rlnd§%?b§g§gggﬂﬁfégt?gﬁﬂfgggngféﬁ%|rnu%? )
degree of _cr I]ization:] r , d esult,,not o .

vari ous %ﬁys%/ets:(i\ ]}pér%’pe%t ?fe%ﬁ%%c%&ggsg r Fg?di@e‘%ﬁtalr}ﬁ gﬁh? er?pxel;}l a tulr"Tee;
chemi cal rgs&st%n e digen%Lo%a% stabiLitg, and the like are

det eri or 8&d- 1BGE STBRe? T i "GP U SHREERVPEY ForT SHTY (P SAdART R P
nmol di ng c%cLing IS Brgught, too. Also, as conpared with the
convent i SRAIMCHPI PRAFPESpol yani des, the di nensional stability by

wat er absorption_is_inproved slightly, but it does not reach a | evel
on which the pﬁBBPéﬁ]is substantially solved. Also, |owering of

t oughness and an increase of coefficient of water absorption of

pol yam de resi RCEBRPOEI 1 it ¢ IsEaddis 88 daeics BPeRarfag mAinl ¥ ohper

conmpound for the purpose of ensuring the heat aging resistance were
pr obl ematirelyamide obtained by polycondensation of 1, 6-hexanediamine

and terephthalic acid, which has a higher melting point than
the conventional polyamides and which is called “6T based
polyvamide”, has also been started to -be used as a new

engineering plastic.



[ 0004] As ot her high-nmelting polyam des than the 6T based

pol yam de, there is a sem -aronatic pol yam de obt ai ned by

pol ycondensation of a m xture of 1,9-nonanedi am ne and

2-met hyl - 1, 8- oct anedi am ne and terephthalic acid, which is called "9T
based polyam de". Wth respect to the 9T based pol yam de, for

exanpl e, Patent Docunment 2 proposes a nethod of ensuring |ong-term

heat stabilitythy té}?ar@:%’é tion-of¢ aDSQQIHSEtC?”%%%s%d A FIWd Al or

nucl eati ng agent. in these conpositions

SLZS?SL!LE*S% e e*ﬁéegéf‘%&?ﬁ%?%géﬁﬁ‘c?ﬁere%%%'r.dﬁé|ve S noate e
B oo o SRR, C@heégg#zzz%ahg%: Db e BERasa ol ahpitole By
282‘5?;)??&%33%" RO 68 =L ERPLOPLL6nSLD BEY chuGate TR tamine
bl endi ng of the copper conpound were not sol ved yet. 0005] Al so, as

a met hod hefs iampredhiiny tAfelHeatn agiagne bahiserneed oy Bl erﬁalmceaedlng
stabilizer other than the copper conpound, for exanple, Patent

Docunent SR OSFEPESds-08 FeTmpaiatel Aassiaf RMPERILS on b @i Fedf byult to

bl endi ng a hi ndered phenol conpound, a phosphorus based stabili zer,
and a sulealm elygsudlst bl yhees zathen far mek&mp@é@mat@mtthla@cmhmrsn@tt
and 5 propose a polyam de resin conposition obtained by bl ending an
am ne baseduast ipoxicddntalantsea pliemolt hisds ew agmini, oxirdarstc t ,Hovevies ,the
there arenotdescri bedespeci al | ypreferredconbi nati onsof conpounds.
present situation that such a pclyamide is used as a composition
whose melting point has been decreased to a practically useful
temperature range, namely to about 280 to 320°C, by
copolymerizing with from 30 to 40% by mole of a dicarboxylic
acid component such as adipic acid, isophthalic acid, and the
like, or an aliphatic polyamide such as nylon 6 and the like.
In this way, the copoclymerization of a large amount of the third
component (also, a fourth component according to
clircumstances) 1s certainly effective for decreasing the
melting point of polymer. Meanwhile, however, lowering of
crystallization rate or ultimate degree of crystallization is
brought, and as a result, not only various physical properties
such as rigidity at a high temperature, chemical resistance,
dimensional stability, and the like are deteriorated, but
lowering of productivity following prolongation of molding

cycling is brought, too. Also, as compared with the

conventional aliphatic polyamides, the dimensional stability



[ 0006] Patent Docunent 1: JP-A-63-105057 Patent Docunent 2:

by water absorption is improved slightly, but it does not reach
a level on which the problem is substantizlly solved. Also,
lowering of toughness and an increase of coefficient of water
absorption of polyamide resin compositions to be caused due
to blending of a copper compound for the purpose of ensuring
the heat aging resistance were problematic.

[0004]

As other high-melting polyamides than the 6T based
polyamide, there is a semi-aromatic polyamide obtained by
polycondensation of a mixture of 1,9-nonanediamine and
2-methyl-1, 8-octanediamine and terephthalic acid, which is
called “9T based polyamide”. With respect to the 9T based
polyamide, for example, Patent Document 2 proposes a method
of ensuring long-termheat stability by the addition of a copper
compound and a crystal nucleating agent. However, in these
compesitions, though crystallinity, heat resistance,
dimensional stability following water absorption, and the like
are improved, there was involved such a problem that an
application range is limited because of low rigidity. Also,
with respect to the 9T based polyamide, the problems of lowering
of toughness and an increase of coefficient of water absorption
of polyamide resin compositions to be caused due to blending
of the copper compound were not solved yet.

[0005]

Also, as a method of improving the heat aging resistance



JP-A-7-228768 Pat ent Docunent 3: JP-A-6-136263 Patent Docunent 4:
JP- A-5-5060

by blending a stabilizer other than the copper compound, for
example, Patent Doccument 3 proposes a polyamide resin
composition obtained by blending a hindered phenol compound,
a phosphorus based stabilizer, and a sulfur based stabilizer:
and for example, Patent Documents 4 and 5 propose a polyamide
resin composition obtained by blending an amine based
antioxidant and a phenol based antioxidant. However, there
are not described especially preferred combinations of
compounds.

[0006]

Patent Document 1: JP-A-63-105057

Patent Document 2: JP-A-7-228768

Patent Document 3: JP-A-6-136263

Patent Document 4: JP-A-5-5060

Patent Document 5: JP-A-2006-28327

Disclosure of the Invention
Problems to be Solved by the Invention

[0007]

An object of the present invention is to solve the
foregoing problems and to provide a polyamide resin
composition having excellent heat resistance, heat aging
resistance and mechanical physical properties and a molded

article comprising the same.



Pat ent Docurent 5: JP-A-2006-28327 Disclosure of the Invention
Probl ens to be Solved by the Invention [0007]

Means for Sclving the Problems

[0008]

The present inventors made extensive and intensive
investigations. As a result, it has been found that a
polyamide resin composition comprising a polyamide composed
of a diamine unit composedmainly of a paraxylylenediamine unit
and a dicarboxylic acid unit composed mainly of a linear
aliphatic dicarboxylic acid unit having from 6 to 18 carbon
atoms, a specified aromatic secondary amine compound, and a
specified organic sulfur based compound is excellent in
various physical properties such as heat resistance, heat
aging resistance, chemical resistance, mechanical physical
properties, dimensional stability, and the like.

[0009]

That 1s, the present invention is concerned with a
polyamide resin composition comprising (A) a polyamide
composed of a diamine unit containing 70% by mcle or more of
a paraxylylenediamine unit and a dicarboxylic acid unit
containing 70% by mole or more of a linear aliphatic
dicarboxylic acid unit having from 6 to 18 carbon atoms; (B)
an aromatic secondary amine compound; and (C) an organic sulfur
based compound, the polyamide resin composition containing
from 0.05 to 5 parts by mass of the aromatic secondary amine

- compound (B) and from 0.05 to 5 parts by mass of the organic

sulfur based compound (C) based on 100 parts by mass of the



An object of the present invention is to solve the foregoing problens
and to provide a polyam de resin conposition having excellent heat
resi stance, heat aging resistance and nechani cal physical properties
and a nol ded article conprising the sane. Means for Solving the
Probl ens [ 0008] The present inventors made extensive and
intensive investigations. As a result, it has been found that a

pol yam d &J18A Imuﬁpn@§5|tion conprising a polyam de conposed of a
di am ne un|t conposed mainly of a paraxylylenedianine unit and a

di car boxylic a(f% oumttne gBQéﬁ é6]1]1’¥1<91§81 %aerrr@d Rill@h' § mol? ed
di carboxylic acid unit h ving trom on at ons, ecifred
t ulf

based comisang 5 €oIFE %einﬁaf‘ﬁ?l%“%gw%ﬁg %ﬁfﬁﬁfégﬁ' e?%%er?%?%ﬁ ttht e

heat resistance, heat aging resistance, chem cal resistance,
mechani cal physical properties di rensional stability, and the Ilike.
[ 0009] That the present invention is concerned with a
polyan1d§ﬁ§§ﬁq?(9 S (SIS i sing (A) a pol yami de conposed of a
diam ne unit containing 70% by nole or nore of a paraxylyl enedi am ne
unit and a dicépﬁéﬁﬂlic acid unit containing 70% by nole or nore of a
| i near aliphatic dicarboxylic acid unit_havin% from6 to 18 carbon
atoms; (B) an drena®lreBidenesdly eenpres tolhpoeddihapdecen tainrijaive
sul fur based conpound, the polyan de resin conposition containing
from 0. 0%aino b% psmttgb@y nass 6Prt Awadtorhred sedondbryvahl e rcohpedind
(B) and fromO0.05 to 5 parts by mass of the organic sul fur based
conpound a®) HBasedeomitQ@gpaigs byyatsdlokathen rate, high ultimate
degree of crystallization, or low water absorption properties,
headlight reflectors of automobiles regquiring heat resistance
performance or rigidity, and various parts which are used under
a high temperature condition, such as parts of engine rooms
and the like. Also, the polyamide resin composition of the
present invention can be subjected to molding processing into

a form of £ilm, sheet, tube or fiber and can be suitably used

for commercial goods and household goods.

Modes for Carrying Out the Invention

[0011]
<Polyamide resin composition>

The polyamide resin composition of the present invention
contains (A) a polyamide composed of a diamine unit and a
dicarboxylic acid unit, (B) an aromatic secondary amine

compound, and (C) an organic sulfur based compound, each of



pol yam de (A). Al so, the present invention is concerned with a
nol ded article conprising the subject polyam de resin conposition.
Effects of the Invention [0010] The pol yam de resin
conposition of the present invention can be suitably used for
smal | -si zed and thin-walled nolded articles requiring high
crystallization rate, high ultimate degree of crystallization, or |ow

water absgriphi osprenenties Deedti ohtrdeadentans of s autenpbbl esent

requiring heat reS|stance perfornance or rigidity, various parts

whi ch arg gﬂf’ert cgfh&ﬁﬁ{@%{ 2 pﬁim tion, é&&?@tfﬁu&?{ténO\E

engi ne I'OOITB an yam de resin COITpOSI t1on
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derived froma rawmaterial dicarboxylic acid of the polyamide.

[0012]

The raw material diamine component which is used for the
polyamide (A) 1s one ccntaining 70% by mole or more, more
preferably 80% by mole or more, and especially preferably 90%
by mole or more of paraxylylenediamine. When the diamine
component contains 70% by mole or more of paraxylylenediamine,
the resulting polyamide can be suitably used for variocus
applications as the polyamide resin composition which exhibits
high melting point and high crystailinity and which is
excellent in heat resistance, chemical resistance, and the
like. The case where the concentration of paraxylylenediamine
in the raw material diamine component is less than 70% by mole
is not preferable because the heat resistance and the chemical
resistance are lowered.

[0013]

As the raw material diamine component other than
paraxylyienediamine, there can be exemplified aliphatic
diamines such as 1,4-butanediamine, 1, 6—-hexanediamine,
1,8-octanediamine, 1, 1l0-decanediamine, 1,12-dodecanediamine,

2-methyl-1, 5-pentanediamine,



The pol yam de resin conposition of the present invention contains (A
a pol yam de conposed of a diamne unit and a dicarboxylic acid unit,
(B) an aromatic secondary am ne conpound, and (C) an organic sul fur
based conpound, each of which is described later.Incidentally, in
the present invention, the "diamne unit" refers to a constituent
unit derived froma raw material di am ne conponent of the pol yam de,

and t he "Zdizcaﬂr_ lﬁétg}éﬁa_ir%o%;}}égal{ﬁ%ﬁ%fﬁ@ a constituent unit derived

froma raw materi i'c acl t'he pol yani de. [0012]

The raw @p%gqi%rfﬂéyﬂgx%%yggg) e és used for the polyanm de

(A) is oné€ dontaining by "o e or Tore,’ nore preferably 80% by
nol e or npre, .and .especi.ally..preferahl: % by nol e or re.of

par axyl yl eﬁ[be’d%}ﬁ’gi riLef. W?etr?r}%delad?leﬁ’ﬁ ’ng ﬁ‘&%%é’?reﬁf gg8ﬁpﬁpﬁ§g?5'%n8y fe
or nore qof paraxy enedi am ne, the resultin ol yam de can be

sui t abl y W¥ed forﬁxg?rous appi¥4tidns as th mg%?ganideﬁqﬁﬁr1 as
conposi tion which exhibits high nelting point and high crystallinity
and whi cH i3 Re&@nigams ety Gledhestdifee, chenical resistance, and
the Iike. The case where the concentration of paraxylyl enediam ne in

the raw ratderid (3 iaAeE eonpotteth 95 N%ss t han 70% PYerpdhediamie
pref erabl e because the heat resistance and the chem cal resistance

are | onermedhylgyrdjohexanedigitise rigenemaricdiagiiam neecdnpomehi ke;

ot her than paraxylyl enedi am ne, there can be exenplified aliphatic

di anmi nes asuotatds & l4ohattdmedilamines $uéhhezxamedaayinkenediamine and

1, 8- oct anedi am ne, 1, 10-decanedi am ne, 1, 12-dodecanedi am ne,

-2- met hyl theb-lperd ;anedi mbkheres thereof. However, it should not be
construed that the present invention is limited thereto.

[0014]

The raw material dicarboxylic acid component which is
used for the polyamide (A) is one containing 70% by mole or
more, more preferably 80% by mole or more, and especially
preferably 90% by mole or more of a linear aliphatic
dicarboxylic acid having from 6 to 18 carbon atoms. When the
dicarboxylic acid component contains 70% by mcle or more of
a linear aliphatic dicarboxylic acid having from 6 to 18 carbon
atoms, the resulting polyamide can be suitably used for various
applications as the polyamide resin composition which exhibits
fluidity at the time of melt processing, high crystailinity
and low coefficient of water absorpfion and which is excellent
in heat resistance, chemical resistance, molding

processability, and dimensional stability. The case where the

concentration of the linear aliphatic dicarboxylic acid having



2,2,4-trinethyl-1, 6- hexanedi am ne, 2,4, 4-trinethyl-1, 6-hexanedi am ne,
2-nmet hyl - 1, 8- oct anedi am ne, 5-nethyl -1, 9- nonanedi am ne, and thelike;
alicyclicdi am nessuchas 1, 3-bi s(am nonet hyl ) cycl ohexane,

1, 4- bi s(am nonet hyl ) cycl ohexane, cycl ohexanedi ani ne,

met hyl cycl ohexanedi am ne, isophoronedi am ne, and the |ike; aromatic

al i phatic di am nes such as netaxylyl enedi am ne and the like; or

m xt ures gher gof, 1HowRVES, o tonﬁoiﬂ@Hlt%@F%gM COPsiy a%%a%%&ytﬂ% acid

present invention is limted thereto. he raw materi a

di car boxyld.£, 264 GQMRARENt LA £hs 115, Ysad fiar jthe pg Lde LA a4 Se
P P CEESRbIS r

one cont ai ni'ng % by nol'e or nore, re preferab or
more, andespectally preferanly. 0% BY 0L e, L IRLE, O AhENERL 41 0o
al i phati ¢ di carboxyrtc acid havi ng from 6 To carbon —ators. en

t he di carhox Iicbgaygico onent contains 70% by nole or nore of a

| i near aF"pratsi"¢dic: ﬂm%g%i "4Ci%¢" *having from 6to 18 carbon at ons,
the resulting ﬁglﬁggide can be suitably used for various applications
as the polyam O%ledi n conposition which exhibits fluidity at the
time of nelt processing, high_ crystallinity and | ow coefficient of
wat er absorpti 8% &R& WRNERT] §1éﬁgéFP€nﬂlFﬁrH@§Yl%@s@@%‘én}é@‘,’l’é%eﬁ?%l
resistance, nol ding processability, and dinmensional stability. The
case wherfetrhd8ceaEbrrr aEPBA, ofhekhe FiRehe ekephhiftedi 2dibbXyd¢Ed,

aci d havi ng
pimelic acid, suberic acid, &azelaic acid, sebacic acid,

undecane diacid, dodecane diacid, tridecane diacid,
tetradecane diacid, pentadecane diacid, hexadecane diacid,
and so on. Above all, azelaic acid, sebacic acid, undecane
diacid, and dodecane diacid are preferable, and sebacic acid
and azelaic acid are especially preferable. In the case of
using the linear aliphatic dicarboxylic acid having from 6 to
18 carbon atoms, collapse of a reaction molar ratioc between
the diamine and the dicarboxylic acid or lowering of melting
point to be caused due to distiilation of the dicarboxylic acid
out the reaction system at the time of polycondensation
reaction can be prevented from occurring, and lowering of
mechanical physical properties, heat stability or heat
resistance of the resulting polyamide can be suppressed.

[0016]

As the raw material dicarboxylic acid other than the
linear aliphatic dicarboxylic acid having from 6 to 18 carbon

atoms, there can be exemplified malonic acid, succinic acid,

10



from6 to 18 carbon atons in the raw material dicarboxylic acid
conponent is less than 70% by nole is not preferable because the heat
resi stance, the chem cal resistance, and the nol ding processability
are |lowered. [0015] As the linear aliphatic dicarboxylic acid
having from®6 to 18 carbon atons, there can be exenplified adipic
acid, pinelic acid, suberic acid, azelaic acid, sebacic acid,

undecane Adipagif) fdogecane di aghdg, tri decane pfifagiithq ety adecang.4 4
di aci d, pentadecane di acid, hexadecane diacid, and so on. Above all,

azelai ¢ agifla 53Rk dindeeape d 99hddaﬁe@h%ggﬁ@&?f;fJ‘yaCéé'i&Ie

pref er abl’é€, sebaci ¢ aci azélaic’'acrd are”especl a

preferablge., | f_.using t. lingas_al i I i car box

aci d havifig3 fC{rlé&r% yflgﬁ%%c%r onqaa lBC?rfB, (T%I%acgiséeﬂjf}?f%&?cgla% éf’on %%Jr%f

ratio betmggn t he diqyine.and t he .di carboxylic acid or | owering of
714

mel ting pdishtc %% BELATEEE FREYS it i 1ation of the dicarbox

aci d out tcf re %%%gﬁas temat the tinme of polycondensation reagction

can be prevert FY i | owering of nechani cal ph§stal

properties, heat stability or heat resistance of the resulting

pol yani dé -farir W FFRresic@ ropielc  acidas t AeoPakhRater i alacid,

di carboxylic acid other than the |inear aliphatic dicarboxylic acid

havi ng f remeehtdaild car BoH %t onss - G HERY Hee BN IXY e mal ani @

acid, succinic acid, 2-nethyladipicacid,trinethyladipicacid,

2, 2- di netlhy-glaphdhiad casidd,c2 podividichy | gl ut ari ¢ aci d, acid,
1,4-naphthalenedicarboxylic acid, and
2, 7-naphthalenedicarboxylic acid; or mixtures thereof.
However, it should not be construed that the present invention
is limited thereto.

[0017]

Besides the foregoing diamine component and
dicarboxylic acid component, lactams such as eg-caprolactam,
laurcolactam, and the like; and aliphatic aminocarboxylic acids
such as aminocaproic acid, aminoundecanoic acid, and the like
can also be used as the copolymerization component of the
polyamide (A) within the range where the effects of the present
invention are not hindered.

[0018]

At the time of polycondensation of the polyamide (A) in
the present invention, a small amount of a monofunctional

compound having reactivity with a terminal amino group or

carboxyl group of the polyamide may be added as a molecular

11



3, 3-di net hyl gl utari caci d, 3, 3-di et hyl succi ni caci d,

1, 3-cycl opent anedi car boxyl i caci d, 1, 3-cycl ohexanedi car boxyl i caci d,
1, 4- cycl ohexanedi car boxyl i caci d, i sopht hal i caci d,

t erepht hal i caci d, 2, 6- napht hal enedi car boxyl i caci d,

1, 5- napht hal enedi car boxyl i caci d, 1, 4- napht hal enedi car boxylic acid,
and 2, 7- napht hal enedi car boxylic acid; or m xtures thereof. However,

it shoul %&%tlh?t]bﬁqoe%%wedgg hale EBRpBLASEM 1 LNV beMd&y ! kel@dcan

t her et o.

[0

be exemplified aliphatic monocarboxylic acids such as acetic
acid, propionic acid, butyric acid, valeric acid, caproic acid,
caprylic acid, lauric acid, tridecylic acid, myristic acid,

palmitic acid, stearic acid, pivalic acid, and the 1like;

aromatic monocarboxylic acids such as benzoic acid, toluic
acid, naphthalenecarboxylic acid, and the like; aliphatic
monoamines such as butylamine, amylamine, isocamylamine,

hexylamine, heptylamine, octylamine, and the like; arocmatic
aliphatic moncamines such as benzylamine, methylbenzylamine,

émd the like; or mixtures therecof. However, it should not be
construed that the present invention is limited thereto.

[0019]

In the case of using the molecular weight modifier at
the time of polycondensation of the polyamide (A) in the present
invention, though its suitable use amount varies depending
upon the reactivity or boiling point of the molecular weight
modifier to be used, a reaction condition, or the like, it is
usually from about 0.1 to 10% by mass relative to the raw
material diamine and dicarboxylic acid.

[0020]

The polyamide (A) in the present invention can be
obtained by a known polyamide synthesis method such as (a)
polycondensation in a molten state; (b) so-called solid phase

polymerization in which polycondensation in a meolten state is
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Besi des the foregoi ng di am ne conponent and di carboxylic acid
conponent, |l actans such as c-caprolactam |aurolactam and the |iKke;
and al i phatic am nocarboxylic acids such as am nocaproi c acid,

am noundecanoi ¢ acid, and the |like can al so be used as the

copol ynmeri zati on conponent of the polyamde (A) within the range
where the effects of the present invention are not hindered. [0018]

At the tiasefﬁfecpﬂ;ngs@ég% iagﬁon%ﬂ%ag#ﬂ?e HQLJXﬂ?iadﬁo&r%)olﬁJl%% géf&ﬁ@,t

i nvention, a sm anount unct i onal” conpoun avi n

ti on,a ant of 7
poryam iRy b3 HHLAPAE e O & o fLo TR H IR PR R e on

conpound i ch _can be use

d,. there .can be exenplified al. phatic .
rmonocar b&YHIE dd s Fhéh %%l‘écé%‘iléfcé’&‘]ge,ns eﬁol;ﬂ“oﬁrflcaé%ci Chatgrects
acid, valeric aci

d, caproic acid, cap ic.acid, lauric acid, .
Fr1 ooyl 146 SOk Oty oot 08 5 B HUTae Bogina = bou T s a9 o
acid, and the | ike;, aromatic nonocarhoxylic acids such as benzojc
aci d, toIV‘iﬂlt’?haéﬁth%rS‘Fﬁq?alté’n]é%‘é‘?b%ngihcm%?BPléﬁd’“?WJ‘F ifea molten
al i phati c nonoam nes such as butyl am ne, anyl ani ne, isoanyl am ne,
hexyl am $&2tse Bty U&dinge 2 JASAHAN & * taivdiatie anck&hearldd®®-i ¢ al i phatic
nonoam nes such as benzyl am ne, nethyl benzylam ne, and the |ike; or
m xtures thered00Z2H3dwever, it should not be construed that the
present invention is limted thereto. [0019] In the case of
usi ng the nol eGhlcarghwehghrohpchridersatiehectihesl ofi polojcemdensaei on
of the polyamde (A) in the present invention, though its suitable
use anoumbotvabired ctdpeidi Agmipen,t heereachnvbeyenempbi fiag panaithoad
t he nol ecul ar wei ght nodifier to be used, a reaction condition, or
the |ikein ¥hishusuaghyotisamlahouin 65k holdA%dM fass delaki veadiind he

raw mat eri al di am ne and di carboxylic acid. [0020]
component and the dicarboxylic acid component is heated under
pressure, and the polycondensaticn is carried out in a molten
state while removing water and condensed water; and a method
in which the diamine component is directly added to the
dicarboxylic acid in a molten state, and the polycondensation
is carried out under atmospheric pressure or in a water-vapor
pressurized atmosphere. In the case of adding the diamine
directly to the dicarboxylic acid in amolten state and carrying
out the polymerization, the polycondensation is advanced while
continuously adding the diamine component to the molten
dicarboxylic acid phase for the purpose of keeping the reaction
system in a uniferm liquid state and controlling the reaction
temperature such that it is nct lower than the melting points

of the formed oligoamide and polyamide.

[0022]

13



The polyam de (A) in the present invention can be obtained by a known
pol yam de synthesis nethod such as (a) polycondensation in a nolten
state; (b) so-called solid phase pol ynerization in which

pol ycondensation in a nolten state is carried out to obtain a

pol yam de having a | ow nol ecul ar weight, which is then heat treated
in a solid phase state; (c) extrusion polynerization in which

pol ycondensat i aihd BodyARE HEMoiSE 2 e d $yLRET E 88 Ot od @i dh 85 once
pol yam de having a | ow nol ecul ar wei ght, whi'ch’is then nade to have a
hi gh nol i ght.;hRa. ol ten sfate ' neaqi r r,
and the 11 ég{f 21?% et Z%%Thoggﬁ ?ﬁédg%?ﬁg%%%éﬁggtigggg tﬁé% ?ﬁga
nolten state is not tecularly l.im t he an _bhe exenplified . a
rethod | Eimess Bh o shE e ut oo P b h Bl PR aT G PR ned FEa

di am ne ¢ onentland t he dicarboxy#ic acid c ogent S hea%ed under
pressur e PTERF  RRIYBFYL6RGERRafDh PE S gg{l in & Polft 3t hte

whi | e renovi ng wat er and condensed water; and.a nethod in which the
di ami ne @&?ﬁ&%é‘ﬁks i YRTRctty addgd t §°Fhe CHYERChoRA | ng:“vdV% i phase
nolten state, and the pol ycondensation is carried out under
at npsphe M Yledssidte B PnCaniabePuydpRat plasay pped ratmssphefetarn
the case of adding the diamne directly to the dicarboxylic acid in a
nol t en sﬁhﬂﬁlﬁhﬁeg%¥ﬁyﬁW©a@B@r@h@Sﬁ@ﬂ&ﬁé&i§%¥ﬁéﬁmp@ﬁe & tumble dryer,
pol ycondensation is advanced whil e continuously addi ng the diam ne
conponentd tonthelndfyen, i cartisoxykiryeaci dt phaser faoccnket ppe poset big
keeping the reaction systemin a uniformliquid state and controlling
t he reactivprreemseegtidppeduchth Ratroith riysb hade | iowehet hanitdhetmetedng
points of the fornmed oligoanm de and pol yam de. [0022] The
pol yam deadhiteal nedHabyorehi xpp) yecandensatiitam liys ugade tRdkeaven| , known
pelletized and .then dried for use. Also, for the purpose of nore
i ncr easi f@thiveisdegiceafapot yses i 2zahi be, useki diphase pliyerizeation
may be carried out. As a heating apparatus which is used for drying
or solidtpRasecRol yYAEpaZatcONard GantihrURUSheat HH Jith@RRAT adiBid a
rotary drumtype heating apparatus called, for exanple, a tunble
dryer, ap¢RRICo1dmee - iRt &Y td{eygfolfén&de,oranfbr@o%é YRS heaid g
apparatus equi pped with a rotary blade i'n the inside thereof, tcalled
a Naut or _mixer b i ysed-;
apparatugg?éggﬁu%%%dsg &f%ﬁgk%ebeindjﬁ$%?¥ggaFﬁggg?g?EFgggE% ?%ﬁ(%r,
in the cage v‘lfewcaorg]yﬂ@ Py SoLh g PhAse; pak ¥oerzg 'eo%a&ftﬁ%ecan be
pol yam de, anong the foregol ng apparatuses, a bat ¢ type heating
apparatus is pr.eferabl sed in. vie f the.facts that .the.inside of
Che. syst Dt BER IGETHar ReRLEar | 9 i hgn oL HEE P RE BB BohIcHst 1 on
is easiI% advan%ed in a s%ate wher e oxyge ich causes coloration is
e 0OXYyg S

r emoved. dvanced in a state wher which causes coloration 1
removed.
[0023]

In the pelycondensation system of the polyamide (A} in
the present invention, a phosphorus atom-containing compound
may be added as an antioxidant for preventing colcration of
the polyamide due to the catalyst of the polycondensation
reaction and oxygen existing in the polycondensation system.

Examples of the phosphorus atom-containing compound to be

14



[ 0023] In the pol ycondensation system of the polyamde (A) in
the present invention, a phosphorus atom containing conpound nmay be
added as an antioxidant for preventing coloration of the polyam de
due to the catal yst of the polycondensation reaction and oxygen

exi sting in the polycondensation system Exanples of the phosphorus
at om cont ai ni ng conpound to be added include al kaline earth netal

sal ts of hWREPROANRIOWS 1@Qiithe BlakaM mERLAl sﬁﬂBSo?fh?ﬁ&?ﬁc@Qﬁh&r@&b d,
al kaline earth nmetal salts of phosphoric acid, alkali salts of

pymphos%'lfilrd,ca a‘iu i’i’r!eka%'l' 28183 L gﬁ Fhé?EESaBEFEY%?PQi’?HQO Lfen

acid, alk rreta ts of netaphos acid I ne earth netal
salts of t.aph ricea Sp I her n
exenpl i flrr[%a?al g?‘g%ghy%fop%ogjsrﬁ{bdf g?&% ph%isk%fj? nYe&: sodi g‘rlr?% Qf
hydr ogen s hat sodi um_di. hydr hosphat ssi um_phosphat e,
d pot ass FIMAIREGSH phospRate. sﬁ%sﬁgﬁﬁm ity oBh B hospHare " Ok
magnesi u pha di ma eS| m_hydr ogen 0s at e iy

di hydr ogéiY %%ﬁi’toéflccﬁi: SPaE Sl B Betapeagen e acid,
phosphat e, cal ci um di hydr ogen phosphat e, lithium phosphat e dilithium
hydr ogen a&%@éﬁ% garEht e bt diahhidt 8§e1ﬁejb%§‘aﬁ}a]ﬂ‘érl§®ﬁ%ﬁn nd so on.

pyrophosphat e, pot assi um pyrophosphat e, nmagnesi um pyr ophosphat e,

cal ci um PPesERdsEHdive, theTRiGHA E?r@fﬂf@f@ﬂﬁh@t%ﬂ cadgium W%@N@%@hh"é‘ér

pot assi um net aphosphat e, nagnesi um net aphosphate, cal ci um

met aphos Fiegtiam amtAsoitem metisgstbigighathe;danrgan xtrirasphates eof sodium
However, it should not be construed that the present invention is
limted didwetrogen0024iosphate, Apcddditiwn grmaphafe t hed phosphotws
atom cont ai ni ng conpound which is added in the pol ycondensation

syst em ohytregeal yams olea f 4) plort atslse upr @steyd r ¢ grre phibephias ep rred @t adal vy
from50 to 1,000 ppm nore preferably from60 to 400 ppm and

especi al bhospheafer, abl yitagredOuno 30Qmpyen n breBBhatet he dwsedorius
atom concentration in the polyam de (A). Wen the phosphorus atom

concent r ati h@A riogehr pALERhEB ), BAO-PPRM pABsShiLs) @Bcd hei @iti Rt Stpdr
is sufficiently obtainable, and coloration of the polyam de resin

conposi tbﬁ@s%ﬁ@tge eé%@uheglﬁpeﬂbeeﬁugsm@lgha@é S0 i 8h Dgh H&ébhate,
reaction of the polyam de resin conposition is suppresse

sl r o b St ot sk avnam o {3 o abian o
occurri ngod[lgglz%yrophosphate, potassium pyrophosphate, magnesium
pyrophosphate, calcium pyrophosphate, lithium pyrophosphate,
sodium metaphosphate, potassium metaphosphate, magnesium
metaphosphate, calcium metaphosphate, and lithium
metaphosphate; or mixtures thereof. However, it should not
be construed that the present invention is limited thereto.
[0024]
An addition amcount of the phosphorus atom-containing
compound which is added in the polycondensation system of the

polyamide (A} in the present invention is preferably from 50

to 1,000 ppm, more preferably from 60 to 400 ppm, and especially
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Also, it is preferable to add a polynerization rate nodifier in

conmbi nation wth the phosphorus atom contai ning conpound in the

pol ycondensati on system of the polyamde (A) in the present

invention. In order to prevent coloration of the polyam de during the
pol ycondensati on fromoccurring, it is necessary to allow a
sufficient anount of the phosphorus atom containing conpound to

exi st. Howev&Inadinereois78 CONRRY Rphah 88lation 9f bhespabyanl deqks
brought, “and therefore for the purpose of adjusting an am dation

reaction Jﬁcf‘enﬂfaﬂl%rﬁhﬁotllﬁ’é ?%}%%edé Qaekeytbe el H%"sb%%érhgl atéhe

nodi fier to coexi st e po nerization ate no

| ncl “demtééaéén@ﬁonhyﬂ 9915’503' {ﬁ' %oﬁa éﬁr{ el 2l e@fg gxi dsesthe

al kal i |ne ear ates So on, Wth
al kal i h i des alkall at es refera I

apoat {1 oy ORI T e R B T B BB e S o B2 e
exenplified lithjum hydroxide, odlun1h dr oxi de, pot SS|un1h dr oxi de,
rubi di um A8 fe FES D ﬁﬁ‘i“ﬂ%% xPae 85?8&%?& XPReOC At T ttn

hydr oxi de,. stronti um hydr oxi de, barlun1hydrOX|de I|th|un1acetate
sodi um addtred BBLALIPINTEREE R OF (icdPOhYARFSt BSSER FUMRRATLE BPR,
magnesi um acetate, calciumacetate, strontium acetate, and barium
acet at e; JéWS%@R¥%$%%dtH@Kb@#ter@é@%¥onﬂﬁf%ﬁ%@@@eﬁéﬁnﬁé'@@ﬁ@%@%ﬁﬁpd
that the present invention is linmted thereto. [0026] In the
case of & hg o NATErey &ifi @ f arRtiwmBdittiedr Lipo theolded article
pol ycondensati on system a nolar ratio of the phosphorus atom of the
phosphor ggnatempeeveaiteidn ¢ roomeowud ramd .t he pol yneri zation rate

nodi fier (= [anpbunt of substance of the polynerization rate

nodi fier]/[anodlp26f] substance of the phosphorus atom of the
phosphorus at om cont ai ning conpound]) is preferably from0.1 to 1.0,
mor e preferabl glebomi® 2id ool Bbralng espeaddalal pmrwfe&ri&mt)iérf oratk 3
to 0.8. Wen the foregoing nolar ratiois from0.1 to 1.0, an

am dat i omobe&GleironnpEeBL hagiehf ecthofhé %W WSt i -0 g i Ng
conmpound is noderately suppressed, and the generation of a gel in the

pol yani d%okn%o'h%@luﬁﬁdthe{e %@condensatﬂ'&&'%éﬂ&{ %faﬁﬁesﬁdff&h;di@d%es

for the degree of polynerization of polyanide resin ative

Vi scosityni $he present invention. In order to prevent coloration of
the polyamide during the polycondensation from occurring, it
is necessary to allow a sufficient amount of the phosphorus
atom-containing compound to exist. However, there is a
concern that gelation of the polyamide is brought, and
therefore, for the purpose of adjusting an amidation reaction
rate, it is alsc preferable to make the polymerization rate
modifier to coexist. Examples of the polymerization rate
modifier include alkali metal hydroxides, alkaline earth metal
hydroxides, alkali metal acetates, alkaline earth metal

acetates, and so on, with alkali metal hydroxides or alkali

metal acetates being preferable. Specifically, as the

le



general ly enpl oyed. The relative viscosity of the polyamde (A in
the present invention is preferably from1.8 to 4.2, nore preferably
from1l.9 to 3.5, and especially preferably from2.0 to 3.0. Wen the
relative viscosity of the polyamde (A) is from1l.8 to 4.2, fluidity
of the nolten polyam de (A) becones stable, deterioration of the
appearance of a nolded article can be prevented from occurring, and
ol di Ng NGRS Nt 1Giath ke dededstraklre. thaekedghbabkympl Neisgl BLENEum
viscosity as referred to hereinis aratio of a drop tinme (t) as
measur ed aly:2nG M t I aGaNNARFaNske visconet 6 @&%xméﬁ%%mﬁmg
of a polyamde in 100 nL of 96% sul furic acid and a drop tine (t0) of
96% sul f yy.J id it S Sk I a i es -
accor di ng s PRe ol 'y Bidaet oot 1RRon vo T eRs Sy "B,
[ 0028] The po 1.0e .n_the pr nt. i nventian, has nunber
aver age %MQ§ﬂﬁ%§%WW§%§§R%%ﬁéAggdﬁ%%éﬁ?éd%%%lggl%<§£%§iq%ﬂllf%hl&%
chromat ogr aphy (GPO),.preferahly ranging from 10, 000 to 50,000 nd
copect al A S Prur BT BT AT EF DB oL =30 GO S Vet R RGeS d 6 T |
wi thin the range of from 10,000 to 50,000, in the case of being .
fornmed i (S A hBFaEA Gr t“iacqnee,s%%aﬁﬁléﬁﬁﬁ'rc%l%%%ﬁﬁfeﬁaii@co%%mg?aw e,
and an appropriate nelt viscosity at which processability al so
becones P&FGEAS e SFoRPERETS PERABGERL O&f MASFHABSI FRGTESLbr JiRJIRVEL !
Al so, a degree of dispersion (weight average nol ecul ar wei ght/nunber
aver age liolReulArokYRENEMALRA)LNE pRefaeasng hoY ehpien ftakhins ed
and especially preferably not nore than 3.5. When the degree of

di spersi ¢ieiretgot nore than 5.0, fluidity or stability of nelt
viscosity at the tine of nmelting increases, and processability of
melt kneadi ng @00&élt nol di ng becones favorable. Al so, toughness is
favorabl e, and various physical properties such as resistance to

wat er absor pti an, thhemsaloff esiddiimancae potlyheat zagiog reisé siadicEier
becone favorable. [0029] The pol yam de resin conposition of

t he preseantthdypenyicondensbains aysesmMatnel sieeandarys ankeshcsmotngd
(B) as a constituent conponent other than the polyam de (A). Anong
ar omat i C a3eGONSIAr Y haMm gieo SeHmaundscohhesathaniRg acdhighaeny! artineche
skel eton, those having a phenyl napht hyl am ne skel eton, and those
havi ng apdiRaphtibylkaghneskehgboniare (Rr ehfsakt eor Spasiddcad |y dhere
can be exenplified

polymerization rate modifier]/[amount of substance of the
phosphorus atom of the phosphorus atom-containing compound])
is preferably from 0.1 to 1.0, more preferably from 0.2 to 0.95,
and especially preferably from 0.3 to 0.8. When the foregoing
molar ratio is from 0.1 to 1.0, an amidation reaction promoting
effect of the phosphorus atom-containing compound is
moderately suppressed, and the generation of a gel in the
polyamide is reduced.

[0027]

Though there are several indexes for the degree of

polymerization of polyamide resin, a relative viscosity is
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phenyl - I - napht hyl am ne, oct yl at eddi phenyl am ne,

4, 4' -bi s(a, a-di net hyl benzyl ) di phenyl am ne,

p- (p-tol uenesul f onyl am do) di phenyl am ne,

N, N' - di - 2- napht hyl - p- phenyl enedi an ne,

N, N - di phenyl - p- phenyl enedi am ne,

N—phenyl-N‘-isopropyI p- phenyl enedi am ne,

N-phenyl - néﬁbfﬁ}ﬁéﬁ§ﬂ8ﬂegyty%%épkéiE%W%é”V¥HéHHﬂE§ of the pol amide

N- phenyl - (3 met hacryl oyl oxy- 2- hydroxypropyl) p-phenyl en edi am ne,
2,2 -di ”3@“ q e“ ) %1 2t AhRapkt Cefdidp] : .
1,1 -dinap a% n re =M xtures ? ereo? Eb%eggry Ffoms%ould n%tzbe

CFehessd #&@ré?(%rw%mz&f% OREr Skt preferaby srom
N, N - ht he d nd . .

N W i phéy T DhRny I EHEUE RE 4T & EsPRCTaTt §Y e roraBPAYapABsof®

A bl endi t of t nd (B

or of or abl FROMI0 050 0 25 bt L4L Y et TROREToR of KTRLTS [ grr 8ot o
2.0 parts by mass, and especially Breferabl y fromO0.2 to 1 0 part_ by
mass baséd 810§66§Fﬁ§r@}1ﬁﬁs§f F ?h@pﬁﬁﬁ§aﬂF8e°FA& Mephed t%ﬁFlCle

bl ending amount is fromO0.05 to 5 parts by nmass, a sufficient effect
for heat C&§i kR§ PESVenaRce firsmopralhabng,; and Bt heS RIEP@RSS BIY £an
nol ded article to be caused due to bl eeding onto the surface of the
nol ded aks drade | shebilAag ofl noudeade Ilardndss, rahdtive Ivillkeosdn yoeas

prevented from occurring.
referred to herein is a ratio of a drop time (t) as measured

at 25°C with a Cannon-Fenske viscometer after dissolving 1 g
of a polyamide in iOO ml of 96% sulfuric acid and a drop time
(t0) of 96% sulfuric acid itself as similarly measured and is
expressed according to the following eguation (1)

Relative viscosity = t/t0 (1)

[0028]

The polyamide (A) in the present invention has a number
average molecular weight (Mn) as measured by gel permeation
chromatography (GPC) preferably ranging from 10,000 to 50, 000,
and especially preferably from 14,000 tc 30,000. When Mn is
made to fall within the range of from 10,000 to 50,000, in the
case of being formed into a molded article, the mechanical
strength becomes stable, and an appropriate melt viscosity at
which processability also becomes favorable from the
standpeoint of moldability is brought. Also, a degree of

dispersion (weight average molecular weight/number average

18



[ 0031] The pol yam de resin conposition of the present

I nvention contains an organic sul fur based conmpound (C) as a
constituent conponent other than the polyamde (A). Anbng organic

sul fur based conpounds, nercaptobenzoi m dazol e based conmpounds,

di t hi ocarbam ¢ aci d based conpounds, thiourea based conpounds, and
organic thio acid based conpounds are preferable. Specifically, there

oot capt GRRRYI Bers oz ol e T Retal Sal {ors oS BSRE hEy i daZel o
0 Loy R O ANl AN 8 Uh RLGPLOBALE of
oL i S A oo op oAl BT S or a6 L
viscosity at the time of melting increases, and processability
of melt kneading or melt moclding becomes favorable. Also,
toughness is favorable, and various physical properties such
as resistance to water absorption, chemical resistance, and
heat aging resistance become favorable.
[0029]
The polyamide resin composition of the present invention
contains an aromatich secondary amine compound (B) as a
constituent component other than the polyamide (A). Among
arcmatic secondary amine compounds, those having a
diphenylamine skeleton, those having a phenylnaphthylamine
skeleton, and those having a dinaphthylamine skeleton are
preferable. Specifically, there «can be exemplified
phenyl-1-naphthylamine, octylated diphenylamine,
4,4’ -bis{a,oa-dimethylbenzyl)diphenylamine,
p- (p-toluenesulfonylamido)diphenylamine,
N, N’ -di-Z2-naphthyl-p-phenylenediamine,
N, N’ -diphenyl-p-phenylenediamine,
N-phenyl-N’-isopropyl-p-phenylenediamine,
N-phenyl-N’- (1, 3-dimethylbutyl}-p-phenylenediamine,
N-phenyl~-N’ - (3-methacryloyloxy-2-hydroxypropyl}-p-phenylen

ediamine, 2,2"-dinaphthylamine, 1,2’-dinaphthylamine, and
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1, 3- bi s(di met hyl am nopropyl)-2-thiourea,and tributylthiourea; or

m xtures thereof. However, it should not be construed that the
present invention is limted thereto.

O t hese, 2- mer capt obenzoi m dazol e, 2-nercapt onet hyl benzi m dazol e,

di myristyl-3, 3" -thiodi propi onate,

di stearyl- 3, 3' -t hi odi propi onat e, andpent aeryt hri tol

tetraki s(B3-1-au i apropionat ehar epl ef€Frdbl @ andor.  However, it

pentaerythritoltetraki's(3-1aurylthi opropionate)is especially

pref er ablg,5J19P38k ve construed that the invention is limited thereto.
Of these, 4,4’ -bis(a,o-dimethylbenzyl)diphenylamine,
N,N’-di-2-naphthyl-p-phenylenediamine, and
N,N’-diphenyl-p-phenylenediamine are especially preferable.

[0030]

A blending amount of such an arcmatic secondary amine
compound (B) is preferably from 0.05 to 5 parts by mass, more
preferably from 0.1 to 2.0 parts by mass, and especially
preferably from 0.2 to 1.0 part by mass based on 100 parts by
mass of the polyamide (Af. When the blending amount is from
0.05 to 5 parts by mass, a sufficient effect for heat aging
resistance 1s obtainable, and surface defect of a molded
article to be caused due to bleeding ontoc the surface of the
molded article, lowering of surface hardness, and the like can
be prevented from occurring.

[0031]

The polyamide resin composition of the present invention
contains an organic sulfur based compound (C) as a constituent
component other than the polyamide (A). Among organic sulfur
based compounds, mercaptobenzoimidazole based compounds,
dithiocarbamic acid based compounds, thiourea based compounds,
and organic thio acid based compounds are preferable.
Specifically, there can be exemplified

2-mercaptobenzoimidazole, 2-mercaptomethylbenzimidazole, a

20



A bl endi ng anount of such an organic sul fur based conpound (C) is
preferably from0.05 to 5 parts by nmass, nore preferably fromO0.1 to
2.0 parts by nmass, and especially preferably fromO0.2 to 1.0 part by
mass based on 100 parts by mass of the polyam de (A). Wen the

bl endi ng amount is fromO0.05 to 5 parts by mass, a sufficient effect
for heat aging resistance is obtainable, and surface defect of a

nol ded qaftddicl e to bgsgaused duecto bIeedi@gm@pég%gggeﬁgiﬁgggzgje;he
nol ded article, lowering of surface hardness, and the |like can be

prevent eqyifrQpoceirying ; JP93Upionate, 10 the polyam de resin
conposition of ‘the present I1nvention, additives such as a matting

agent, a I 8Ss)-St » Stabj |.i : t her resistant stabilizer,
e T e SN

an ul travi ol'et a eatind agent, a plasticizer, a
flame retarder, . an A static agent col oration preventive.. a.
gelation%%éiﬁ%ﬁﬁ%éﬁq%n qﬁ%§%3%§§lqﬂé%%kwganic fiII%?%Q%%E%t%EltOl
clays, e.qg., layered silicate, etc., nanofillers, and the |like can
2l 50 be. ATER i - AR TGS AREE A ot f bt s BFCERe prdddnt  OF
i nvention_.ar ot. hi.ndered. However,, it should not be constyrued that
t he i nveftieem Y itHaced to, Endwari Gus mitrdal s chtbe ni%kd.
[ 0034] ) Al so, a heat resistant resin nay be blended in the

pol yani dé1Pedyd ddhgeSatos st the present invention within t @& ¥ange
where the effects of the present invention are not hindered. As
exanpl es lof3 SdeH dmeddty legsingpaer yldsidrthilsereacan be exenpli fi eznd
pol yphenyl ene et her, pol yphenyl ene sul fide, polyether imde, and the
i ke. [omgaputylthiourea;orndxturesthereof. However, it should not

be construed that the present invention is limited thereto.
Qf these, 2-mercaptobenzoimidazole,
2-mercaptomethylbenzimidazcle,

dimyristyl-3,3'-thiodipropionate,

distearyl-3, 3’ -thiodipropionate, and pentaerythritol
tetrakis(3-laurylthiopropionate) are preferable, and
pentaerythritol tetrakis(3-laurylthiopropionate) is

especially preferable.

[0032]

A blending amount of such an organic sulfur based
compound (C) is preferably from 0.05 to 5 parts by mass, more
preferably from 0.1 to 2.0 parts by mass, and especially
preferably from 0.2 to 1.0 part by mass based on 100 parts by
mass of the polyamide {A). When the blending amount is from
0.05 to 5 parts by mass, a sufficient effect for heat aging

resistance is obtainable, and surface defect of a molded
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A production nmethod of the polyan de resin conposition of the present
invention is not particularly limted, and the pol yam de resin
conposition of the present invention can be obtained by nelt kneading
t he pol yam de (A), the aromati c secondary anmine (B), the organic

sul fur based conmpound (C), and if desired, other additives, a resin
and a reinforcing material by using a known apparatus such as an

extruder ar& ikneades peaBguthe Hihike:o Fle XHPIRtd RBLCsG2RaBE of the
exenplified a nethod in which the pol yam de (A) and material s other

than an ipparganhechbhben arer fed ofer oM fo PL B MRle NOPREH 9fe @ike can
tw n-screw extruder, and the inorganic filler is fed froma separate

f eeder OQK;F%E%%%u%%%ﬁgggp4ﬁﬁﬁggyund;hereby kneadi ng all of the

mat eri al s. article> The nol ded article
conprising the %%bginide resin conposition of the present invention
can be produce& (0)Y known nol di ng nmet hod such as injection nolding,

b | ding, extrusi | di.ng, ' | di t chi
vacuum mol 0 g Cart t hEHHRB CThet Poryam B PabiA e oSt dR BTt he

o osent LAEILIon o2g,be, oL dac 10, 1ok G g1 SR AL o0
container, a fiber, a tube, and the like, and can be suitably used
for induStérdll ifgter? e@thegnies 5 tan hetéPidi€ern AR Bh6F V46088, Tand
the |like. Exanples [0037]
absorber, a nucleating agent, a plasticizer, a flame retarder,
an antistatic agent, a coloration preventive, a gelation
preventive, and the like; or inorganic fillers such as clays,
e.g., & layered silicate, etc.,.nanofillers, and the like can
also be added within the range where the effects of the present
invention are net hindered. However, it should not be
construed that the invention is limited thereto, and various
materials can be mixed.

[0034]

Also, a heat resistant resin may be blended in the
polyamide resin composition of the present invention within
the range where the effects of the present invention are not
hindered. As examples of such a heat resistant resin, there
can be exemplified polyphenylene ether, polyphenylene sulfide,
polyether imide, and the like.

[0035]

A production method of the polyamide resin composition

of the present invention is not particularly limited, and the
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The present invention is hereunder described in nore detail by
reference to the Exanpl es and Conparative Exanples, but it should not
be construed that the present inventionis |imted to the Exanples.
Incidentally, in the present Exanples, various mnmeasurenents were
carried out in the follow ng nethods. (1) Relative viscosity of

pol yam de: 1 g of a polyam de was precisely wei ghed and

di ssol veghd 1y ke fi O @énpdsfitttiich 8¢ nwl bhesbhtr i R9eAt 1 6A0ARR0pEO
30C. After being conpletely dissolved, 5 mM of the solution was

rapi dly (&N ddY ©HP £80A0RRESASKE YheCymmLam iaRd @) owad to-shand.in

a thernostat at 25C for 10 m nuteS, and a drop tinme (t) was then

measur ed.g Al 30y, %%rhet L5 (LAk 8&839?{%8%3%'&0133%&8 &5@§$£ne@fa§c)

simlarly neasured. relati've viscosity was cal culated omi and tO

according to .the, faoll ow ng.equat | (L. Relative viscosij = 1/10(1)
(2) Tensi 1’1('3:105 rednegsilh eo#\’n f%hﬁ%%d&%wﬁ%’en@si &S raer}l%teh ]f‘%%rintr?%%])n%f
a fil m was  meas r%d in.conformty with JI.S-K-7127. Wth res e(it to_a
neasur e Eidi oS % 5e WRRH B8P A HUK TR Sk
di stance of 50 nmm tensile rate of 50 m.n, and asur enent
Fenper af (TR BRAAT TS oP 2B r S B09 R v EPOp R emb T L £1ed
respectively; and_Strograph EL, nmanufactured by Toyo Seik

Sei saku- $hBethrd. 1RadhtsRd 2R PR YaTpdicat(de. and materials other than

an inorganic filler are fed from a proximal hopper of a
twin-screw extruder, and the inorganic filler is fed from a
separate feeder on the way of the extruder, thereby kneading
all of the materials.

[0036]
<Molded article>

The molded article comprising the polyamide resin
composition of the present invention can be produced by a known
molding method such as injection molding, blow molding,
extrusion molding, compression molding, stretching, vacuum
molding, and the like. The polyamide resin composition of the
present invention can be molded into not only a molded article
as an engineering plastic but also a form such as a film, a
sheet, a hollow container, a fiber, a tube, and the like, and
can be suitably used for industrial materials, commercial

materials, household goods, and the like.

Examplies
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(3) Heat aging resistance: A fabricated filmwas heat treated
at 150C for a prescribed tinme (i.e., 50 hours, 100 hours, and 150
hours) by using a hot air dryer, and thereafter, a tensile strength
of the filmwas neasured in the sane manner as that in (2) and
conpared with the initial tensile strength. [0038] <Synthesis Exanple
1> In a reactor having an internal volunme of 50 liters, which
was equi pped witgpzystirrer, a dephlegneter, a condenser, a

t hernoneter, a dropping device, a nitrogen introducing pipe, and a

strand die, 8, 35Q {44 A5 4} &s); A ﬁ%é@&ﬁdé@'@@@@r?@@@cm 1@8&9
12.54 g (0.073 nol es) of cal ci um hypophosphite, and 6.45 g (0.07/3

nol es) ofys0diu r qﬁgg r
caIC|Ln1hypop oS h?%gégﬁ % |§ﬁ%g@%%m 0 @§$pnggg?%t oro%gﬁgy
purging the insi %%u Loe ?Sa%é il W'écﬁ‘ t%c?”%%e”gres LeagLOn Y8R 55
pressurlze mnt rogen et nperature was

i ncrease 0.,160C whlle stirring, the eb my nmelting the
sebaci ¢ gﬁl 1x§£b§8ngﬁ?|§xagpg%gg (4 n§ %éi;yo¥]ll thiad present
paraxylylenedlanlne was added dropwi se with stlrrlng?gver

m nut es. TBRATHG Shi E2FAPEPY AN HN §HEEr hal” STENPER AT IS STt hénr et or
was continuously increased to 281C. In the dropw se addition step,
the presdirle FHALHAHSd%d to 0.5 MPa, and formed water was renpved
out of the systemthrough the dephl egneter and the condenser. A

t enper at urle d¥eliEid Vige pHlssgtdtter alad éiﬁﬂﬂﬂﬂq ‘ed within the range of
from1l45 to 147C. After conpletion of the dropw se addition of

par axyl yl enedi dngnef 2 eelyasigle easapreésésedyedeaghadrane dfsoUved
MPa/ h, and the pressure dropped to an atnospheric pressure over 60

m nut es. iBAUELOOQnT bifsS éhiserl\falri o heidntisthak iretpegrat Frem hereasetc o
299C. Thereafter, the pressure was decreased. at a rate of 0.002

MPa/ mi n, Agmehrt he iproe ssoupd ectredppedt 450 107608 MPanlovwelr t120: malliteison was
Thereafter, the reaction was continued at 0.08 MPa until a torque of

the stirnrepikaachatieca prescs idzethor sk meacmer el ARda 1 DoP8d MRa
was 10 mnutes. Thereafter, the inside of the systemwas pressurized

with nitiogen iand & PohyERs: WAS stsakep, putq ffiomdde %@aadd%ﬁ @k
pelletized to obtain about 13 kg of Polyanlde 1. Arelative viscosity

of Pol yanideydswased aiadredle 2144; 4 @333 time (t0) of 96% sulfuric
acid itself was similarly measured. A relative viscosity was
calculated from t and t0 according to the following equation
(1).
Relative viscosity = t/t0 (1)
(2) Tensile strength of film:

A tensile strength (initial) of a film was measured in
conformity with JIS-K-7127. With respect to a measurement
condition, a specimen width of 10 mm, a chuck-to-chuck distance
of 50 mm, a tensile rate of 50 mm/min, and measurement
temperature and humidity of 23°C and 50% RH were employed,

respectively; and Strograph EL, manufactured by Toyo Seiki
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<Exampl e 1> 100 parts by nass of Polyam de 1, 0.2 part by nass
of N, N -di-2-napht hyl-p-phenyl enedi am ne (a trade nane: Nocrac Wite,
manuf act ured by Quchi Shinko Chem cal Industrial Co., Ltd.), and 0.2
part by mass of pentaerythritol tetrakis(3-1aurylthiopropionate) (a
trade nane: Sumlizer TP-D, manufactured by Sum tono Chem cal Co.,
Ltd.) were fed into a proxinmal hopper of a tw n-screw extruder

equi pped gM itdy a1 -sHype.thead,{d-apesPl asta Mddpa i act ured by Toyo
Sei ki Sei saku-sho, Ltd.) at a rate of 1 Kg/h. Subsequently, the

resul ting v x{dye was, extddded, at..a cylinder tenperature of from 280
to 300C g(n a T-diéglieg‘rerperature oeT 300C and at a rotation rate of

screw of 40 rpm a t ake p a cooling,.rqll tenperature,of 50C and
at a take-up ra@tep%?rlf% %#mfﬁflmt hwearseb}ﬁeggbrlrcea?ttle[% %gfi 5% ﬁa\ﬁ%ﬁg A

t hi ckness_of_ 7 Subsequent | the fi S _subjec tp an

anneal i ng’ﬁersé:é:tgﬁ%ﬁ té#glgbcef bré/%rllléjuﬁ&jr hpgm%%‘ﬂﬁ?h a:f‘c# ﬁl%r% 58}“5) by
eval uation., An _evaluation result is,sho in Table 1. _[0040] <Exanple
o e R oS ety 10 e SarE g CEB5Ehbt SFHEBABITA &
1, except that the anobunt of N, N -di-2-naphthyl -p-ghenyl_ enedj am ne
was chandd@ t'd16 ¥35aFEasyrrasdn 5RE FABSaMBURET of Spehthett bt t&hc
tetraki s(3-1aurylthiopropionate) was changed to 0.4 part by mass, and

t hen si MACHPAF Sy #1ifdt ddte AR idvidludarsd ee SHrenigd ishown in Tabl e 1.

[ 0041]
[0038]

<Synthesis Example 1>

In a reactor having an internal volume of 50 liters, which
was equipped with a stirrer, a dephlegméter, a condenser, a
thermometer, a dropping device, a nitrogen introducing pipe,
and a strand die, 8,950 g (44.25 moles) of precisely weighed
sepacic acid, 12.54 g (0.073 moles) of calcium hypophosphite,
and 6.45 g (0.073 moles) of sodium acetate were weighed and
charged (a meolar ratio of calcium hypophosphite and sodium
acetate was 0.5). After thoroughly purging the inside of the
reactor with nitrogen, the reactor was pressurized with
nitrogen to 0.3 MPa, and the temperature was increased to 160°C
while stirring, thereby uniformly melting the sebacic acid.
Subsequently, 6,026 g (44.25moles) of paraxyiylenediamine was
added dropwise with stirring over 170 minutes. During this
interval, an internal temperature of the reactor was
continuously increased to 281°C. In the dropwise addition step,

the pressure was controlled to 0.5 MPa, and formed water was
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<Exampl e 3> A filmwas obtained in the same nmanner as that in
Exanpl e 1, except that the N, N -di-2-naphthyl-p-phenyl enedi am ne was
changed to 4,4' -bis (a,a-dinethyl benzyl) diphenylamne (a trade
nane: Nocrac CD, manufactured by Quchi Shinko Chem cal |ndustri al
Co., Ltd.), and then simlarly evaluated. An evaluation result is
shown in Table 1. [0042] <Exanple 4> A filmwas obtained in

the sanme yanyRld autt et tHe B dnexeapt that dhepeadaer ¥t hihdothe
tetrakis(3-1aurylthiopropionate) was changed to

di nyri st ymdiedsddli odli Qéﬁ%hQQ%Ee(@f tﬂ}?é’%le@:@ﬁ%gm%‘&@r’ hé%rca_ﬁ%olled

manuf act ured by Sum tono em cal . .), and then simlarly

eval uat eqfltﬂlnevt%eu%ta'n%ré oef:s%lrton{ S.L@Q:% 14n7 Eablffter completion of
the dropwise addition of paraxylylenediamine, the pressure was
decreased at a rate of 0.4 MPa/h, and the pressure dropped to
an atmospheric pressure over 60 minutes. During this interval,
the internal temperature increased to 299°C. Thereafter, the
pressure was decreased at a rate of 0.002 MPa/min, and the
pressure dropped to 0.08 MPa over 20 minutes. Thereafter, the
reaction was continued at 0.08 MPa until a torque of the stirrer
reached a prescribed value. A reaction tiﬁé at 0.08 MPa was
10 minutes. Thereafter, the inside of the system was
pressurized with nitrogen, and a polymer was taken out from
the strand die and pelletized to obtain about 13 kg of Polyamide
1. A relative viscosity of Polyamide 1 was found to be 2.47.
[0039]
<Example 1>
100 parts by mass of Polyamide 1, 0.2 part by mass of
N,N’-di-Z2-naphthyl-p-phenylenediamine (a trade name: Nocrac
White, manufactured by Ouchi Shinko Chemical Industrial Co.,
Ltd.), and 0.2 part by mass of pentaerythritol
tetrakis(3-laurylthiopropicnate) (a trade name: Sumilizer
TP-D, manufactured by Sumitomo Chemical Co., Ltd.) were fed
into 2 proximal hopper of a twin-screw extruder equipped with

a T-type head (Labo-Plast Mill, manufactured by Toyo Seiki
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[ 0043] <Exanple 5> A filmwas obtained in the same nanner as
that in Exanple 1, exceptthatthepentaerythritol

tetraki s(3-1aurylthiopropi onate) was changed to

2- mer capt obenzoi m dazole (a trade nane: Sum |lizer MB, manufactured by
Sum tonmo Chemical Co., Ltd.), and then simlarly evaluated. An

eval uation result is shown in Table 1. [0044] <Exanple 6> A

filmwas glitsaiiedHd) tlhfbl §ara9c NRNAgEe asrt Nakgy . EXaMPd &qden €XGEPENe
that the amount of N, N i - 2- napht hyl - p- phenylenedlan1ne was changed

to 0.2 pards i iRs i ANdd he 2umunt el Rentaelyi habtotemperature of

from 280 to 300°C and a T-die temperature of 300°C and at a
rotation rate of screw of 40 rpm and taken up at a cooling roll
temperature of 50°C and at a take-up rate of 2.5 m/min, thereby
fabricating a £ilm having a thickness of 70 um. Subsequently,
the film was subjected to an annealing treatment at 150°C for
one hour to obtain a film for evaluation. An evaluation result
is shown in Table 1.

[0C40)
<Example 2>

A film was obtained in the same manner as that in Example
1, except that the amount of
N,N’-di-2-naphthyl-p-phenylenediamine was changed to 0.4 part
by mass, and the amount of pentaerythritol
tetrakis(3-laurylthiopropionate) was changed to 0.4 part by
mass, and then similarly evaluated. 2n evaluation result is
shown in Table 1.

[C041]
<Example 3>

A film was obtained in the same manner as that in Example
1, except that the N,N’-di-2-naphthyl-p-phenylenediamine was
changed to 4,4’-bis(c,o-dimethylbenzyl)diphenylamine (a
trade name: Nocrac CD, manufactured by Ouchi Shinko Chemical

Industrial Co., Ltd.), and then similarly evaluated. An
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tetraki s(3-1aurylthiopropionate) was changed to 3.0 parts by nass,
and then simlarly evaluated. An evaluation result is shown in Table
1. [0045] <Exanple 7> A filmwas obtained in the sane manner
as that in Exanple 1, except that the anmount of

N, N - di - 2- napht hyl - p- phenyl enedi ami ne was changed to 3.0 parts by
mass, and the anmount of pentaerythritol

tetraki s(e3rdatsil drhiapnopl anate)owasi ichgged to 0.2 part by mass, and
then simlarly evaluated. An evaluation result is shown in Table 1.

[0046] <Conpar atygye jExanpl e 1> A filmwas obtained in the sane
nanner as that in Exanple 1, except that

N, N - Q{ phenylenedlanlne and pentaerythritol

tetrakls( aury fhloproplonate) were not added, and then simlarly

eval uated. An ?\V% El%tﬁaosnogggg %d' n%tP)% same maq‘meer as JhaOtA'l]n Example

1, except that the pentaerythritol
tetrakis(3-laurylthiopropionate) was changed to
dimyristyl-3,3’-thiodipropionate (a trade name: Sumilizexr TPM,
manufactured by Sumitomo Chemical Co., Ltd.), and then
similarly evaluated. An evaluation result is shown in Table
1.

[0043]
<Example 5>

A film was cbtained in the same manner as that in Example
1, except that the pentaerythritol
tetrakis(3-laurylthiopropionate) was changed to
2-mercaptobenzoimidazole (a2 trade name: Sumilizer MB,
manufactured by Sumitomo Chemical Co., Ltd.), and then
similarly evaluated. An evaluation result is shown in Table
1.

[0044]
<Example 6>

A film was obtained in the same manner as that in Example
1, except that the amount of
N,N’-di-2-naphthyl-p-phenylenediamine was changed to 0.2 part

by mass, and the amount of pentaerythritol
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<Conpar ati ve Exanple 2> A filmwas obtained in the same manner
as that in Exanple 1, except that pentaerythritol

tetraki s(3-1aurylthiopropi onate) was not added, and then simlarly
eval uated. An evaluation result is shown in Table 1. [0048]

<Conpar ative Exanple 3> A filmwas obtained in the sanme manner
as that in Exanple 1, except that

N, N -di - Zgraphtiy({zprahend engticiidie s «aet cREgdd @9 & lhearts

simlarly evaluated. An evaluation result is shown in Table 1. [0%%9]
mass, and then similarly evaluated. A&An evaluation result is
shown in Table 1.

[0045]
<Example 7>

A film was obtained in the same manner as that in Example
1, except that the amount of
N,N’-di-2-naphthyl-p-phenylenediamine was changed to 3.0
parts by mass, and the amount of pentaerythritol
tetrakis(3-laurylthiopropionate) was changed to 0.2 part by
mass, and then similarly evaluated. An evaluation résult is
shown in Table 1.

[0046]
<Comparative Example 1>

A film was obtained in the same manner as that in Example
1, except that N,N’-di-Z-naphthyl-p-phenylenediamine and
pentaerythritol tetrakis(3-laurylthiopropionate) were not
added, and then similarly evaluated. An evaluation result is
shown in Table 1.

[(0047]
<Comparative Example 2>

A film was obtained in the same manner as that in Example
1, except that pentaerythritol
tetrakis(3-laurylthiopropionate) was not added, and then

similarly evaluated. An evaluation result is shown in Table
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<Conpar ative Exanple 4> A filmwas obtained in the same manner

as that in Exanple 1, except that the
N, N - di - 2- napht hyl - p- phenyl enedi am ne was changed to
N, N - hexane-1, 6-di yl bi s[3-(3,5-di-tert-butyl-4-hydroxyphen

yl propi onam de)] (lrganox 1098, manufactured by C ba Japan K K.),

and

then simlarly evaluated. An evaluation result is shown in Table 1.
[ 0050] <Gonparative Exanple 5> A filmwas obtained in the sane

manner as that in Exanple 1,exceptthatthepentaerythritol
t et raki s(3-1 aurpddguyiopr opi onate) was changed to
N, W hexane- 1, 6-di yl bi s[ 3-(3,5-di -tert-butyl-4-hydroxyphen

yIpropiOQ@@d#%#atéygnéﬁﬁﬁhfgrggeuly eval uated. An eval uation result
abl e 1.

is shown In

A film was obtained in the same manner as that in Example

1, except that N,N’-di-2-naphthyl-p-phenylenediamine was not

added, and then similarly evaluated. An evaluation result is

shown in Table 1.
[0D49]

<Comparative Example &>

A film was obtained in the same manner as that in Example

1, except that the N,N’-di-Z-naphthyl-p-phenylenediamine was

changed

to

N, N’ -hexane-1, 6-diylbis[3-(3,5-di-tert-butyl-4-hydroxyphen

ylpropionamide)] (Irganox 1098, manufactured by Ciba Japan

K.K.), and then similarly evaluated. An evaluation result is

shown 1n Table 1.
[0050]

<Comparative Example 5>

A film was obtained in the same manner as that in Example

1, except that the pentaerythritol

tetrakis(3-laurylthiopropionate) was changed

to

N,N’-hexane-1, 6-diylbis[3-(3, 5-di-tert-butyl-4-hydroxyphen

ylpropionamide)], and then similarly evaluated.

evaluation result 1s shown in Table 1.

[0051]
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<Conpar ati ve Exanple 6> A filmwas obtained in the same manner
as that in Exanple 1, except that in Exanple 1, the pentaerythritol
tetraki s(3-1aurylthiopropi onate) was changed to
bis(2,6-di-tert-butyl-4-methyl phenyl)pentaerythritol-di-ph osphite (a
trade nane: Mark PEP-36, manufactured by Adeka Corporation), and then
simlarly evaluated. An evaluation result is showm in Table 1. [0052]

[0053] [ Net®dparative Example 6>
A film was obtained in the same manner as that in Example
1, except that in Example 1, the pentaerythritol
tetrakis(3-laurylthiopropionate) was changed to
bis(2,6-di-tert-butyl-4-methylphenyl)pentaerythritol-di-ph
osphite {a trade name: Mark PEP-36, manufactured by Adeka
Corporation), and then similarly evaluated. An evaluation

result is shown in Table 1.

[0052]
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1) The addition amobunt of each of the additives such as the aromatic
secondary am ne conpound (B), the organic sul fur conmpound (C), and
the like is on the basis of 100 parts by nass of the pol yam de 1.

2) B-1: N N -D -2-naphthyl - p- phenyl enedi am ne 3) B-2:
4,4' - Bi s(a, a-di net hyl benzyl ) di phenyl am ne 4) B-3:
N, N - D - 2- naphthyl=|p- ghenyi enegi ajmi ne 5 O7IPentaerythritol
tetrakis(3-1purpdthi ogropi opate) 6) C 2:
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8) D-1: N, N -Hexane-1,6-diylbis[3-(3,5-di-tert-butyl-4-hydroxyphen
yl propi onam de)] (lrganox 1098, manufactured by C ba Japan K K.)
9) E-1. N/ N -Hexane-1,6-diylbis[3-(3,5-di-tert-butyl-4-hydroxyphen
yl pr opi onam de) ] 10) E-2:
Bis(2,6-di-tert-butyl-4-nethyl phenyl)pentaerythritol-di-ph osphite (a
trade nane: Mark PEP-36, manufactured by Adeka Corporation) [0054]
[0053]
[Note]

1) The addition amount of each of the additives such as
the éromatic secondary amine compound (B), the organic sulfur
compound (C), and the like is on the basis of 100 parts by mass
of the polyamide 1.

2) B-1: N,N’-Di-2-naphthyl-p-phenylenediamine

3) B-2: 4,4"-Bis{a,o-dimethylbenzyl)diphenylamine

4) B-3: N,N’-Di-2-naphthyl-p-phenylenediamine

5) C-1: Pentaerythritol
tetrakis(3-laurylthiopropionate)

6) C-2: Dimyristyl-3,3'-thiodipropionate

7) C-3: 2-Mercaptomethylbenzimidazole

8) D-1:
N, N’ -Hexane-1, 6-diylbis[3-(3, 5-di-tert-butyl-4-hydroxyphen
ylpropionamide)] {Irganox 1098, manufactured by Ciba Japan
K.K.)

9) E-1:
N,N’'-Hexane-1, 6-diylbis[3-(3,5-di-tert~butyl-4-hydroxyphen
ylpropionamide) ]

10) E-2:
Bis(2,6-di-tert-butyl-4-methylphenyl)pentaerythritol-di-ph
osphite {a trade name: Mark PEP-36, manufactured by Adeka

Corporation)

[0054]
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As is clear fromTable 1, in each of the Conparative Exanples, the
tensile strength after the heat treatnent was significantly |owered,
whereas in each of the Exanples, the initial tensile strength was
substantially kept, so that excellent heat aging resistance is

revealed. CLAIMS [Caim1l] A pol yam de resin conposition
conpri sing (A) a ponanide conposed of a diam ne unit containing 70%
by mol e or Of; & @Péa%{yﬂﬂdr@"ﬁ%%“fe 'éa@ﬂ'd ﬁh&%@ﬁfﬁé{ké&%' d
uni t contalnlng 70/6by e or nore of a near a atic

) o DO AT Wi (AL TEABNG O é%e%arcﬂgnhggemér bBhe

aromati c sec ary am ne conp oun an organrc su ase
conpound nld si_n _conposi.tio coentaLnin fro 0 05
to 5 parts ylfrrlacsasn gﬂpq‘ne ea:re(SJFrfaf’Jl ceréegcsorr:%ary i&m neggoan%oun}gl

from0. 05 t parts by nmass of the orga c_sul fur. ba co ou d
based on UG- gk {Sob3 1R STEPERE Yy uest 1 4 [y akPsy SO Cha érhe
pol yam de resin conposition according to claim1, wherein the Iinear
al i phat | EXRTHBENGAE A L5t At @AGe dife TRHATHESel ect ed from
azel ai c acid, sebacic acid, undecane diacid, and dodecane di acid.

[ C ai m 3]
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The pol yam de resin conposition according to claim1l or 2, wherein
the linear aliphatic dicarboxylic acid is at |east one nenber

sel ected from sebacic acid and azelaic acid. [Claim4] The pol yam de
resin composition according to any one of claims 1 to 3, wherein
the aromati c secondary am ne conpound (B) is at |east one sel ected
from conpounds havi ng a di phenyl am ne , skel eton, conpounds having a
phenyl napht hyl am ne skel eton, and Qgﬁg@gpds havi ng a di napht hyl am ne
skel eton. [C ai m 5] The pol yam de resin conposition according
to any one of clainms 1 to 4, wherein the aromati c secondary am ne
conpound (B)isatl eastonesel ect edf rom

N, N - di - 2-napht hyl - p- phenyl enedi am ne,
N,N'-diphcﬁfﬁﬁbﬁﬂhenylenedianine,and

A polyamide resin composition comprising (A} a polyamide
composed of a diamine unit containing 70% by mole or more of
a paraxylylenediamine unit and a dicarboxylic acid unit
containing 70% by mole or more of a linear aliphatic
dicarboxylic acid unit having from 6 to 18 carbon atoms; (B)
an arcmatic secondary amine compound; and (C) an organic sulfur
based compound,

the polyamide resin composition containing from 0.05 to
5 parts by mass of the aromatic secondary amine compound (B)
and from 0.05 to 5 parts by mass of the organic sulfur based
compound (C) based on 100 parts by mass of the polyamide (A).
[Claim 2]

The polyamide resin composition according to claim 1,
wherein the linear aliphatic dicarboxylic acid is at least one
member selected from azelaic acid, sebacic acid, undecane
diacid, and dodecane diacid.

[Claim 3]

The peolyamide resin composition according to claim 1 or
2, wherein the linear aliphatic dicarboxylic acid is at least
one member selected from sebacic acid and azelaic acid.
[Claim 4]

The polyamide resin composition according to any one of
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4, 4" -bi s(a, a-di net hyl benzyl ) di phenyl am ne. [C ai m 6] The

pol yam de resin conposition according to any one of clains 1 to 5,
wherein the organic sul fur based conmpound (C) is at |east one

sel ected from nercapt obenzoi m dazol e based conpounds, dithiocarbam c
aci d based conpounds, thiourea based conpounds, and organic thio acid
based conpounds. [C aim 7] The pol yam de resin conposition

accor di ng: 1.0 AN %e?,Owa%ﬁéﬂi‘f thd Oar%mam%r %'er&oh*a%rfg; dafhe SHhbHdhng

based conpound (C) is at [ east one selected f

éi g;fgf;@g”g‘% %)af%tlg%[CQBH%%BY'PP&E' rEo‘i‘{?;?oQJn%s having a

oSt LA o ISP SIS rain
phenylnaphthylamine skeleton, and compounds having a
dinaphthylamine skeleton.
[Claim 5]

The polyamide resin composition according to any one of
claims 1 to 4, wherein the aromatic secondary amine compound
(B) is at least one selected from

~di~2-naphthyl-p-phenylenediamine,
—diphenyl-p-phenylenediamine, and
4’ -bis(a,a-dimethylbenzyl)diphenylamine.
[Claim 6]

The polyamide resin composition according to any one of
claims I to 5, wherein the organic sulfur based compound (C)
is at least one selected from mercaptobenzoimidazole based
compounds, dithiocarbamic acid based compounds, thiourea
based compounds, and organic thio acid based compounds.
[Claim 7]

The polyamide resin composition according to any one of
claims 1 to 6, wherein the organic sulfur based compound (C)
is at least one selected from Z2-mercaptobenzoimidazole,
2-mercaptomethylbenzimidazole,
dimyristyl-3,3"-thiodipropionate,

distearyl-3, 3’ -thiodipropionate, and pentaerythritol
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A nol ded article conprising the polyam de resin conposition according
to any one of clainms 1 to 7. [Caim9] The nol ded article
according to claim8, wherein the nolded article is one prepared by
injection nmolding. [Caim 10] The nol ded article according to
claim8, wherein the nolded article is one prepared by extrusion

mol ding. [Cl ai m11] The nol ded article according to claim 8§,

wher ei n ttt&mi@e@qrgdglgﬂi%%imm)qd by conpressi on nol di ng.
[Claim 8]

A molded article comprising the polyamide resin
composition according to any one of claims 1 to 7.

{Claim 9]

The molded article according to claim 8, wherein the
molded article is one prepared by injection molding.
[Claim 10]

The molded article according to claim 8, wherein the
molded article is one prepared by extrusion molding.
[Claim 11]

The molded article according to claim 8, wherein the

molded article is one prepared by compression molding.
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