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FOR PREPARI NG THE SAME AND COVPGCSI TI ONS CONTAI NI NG THE SAME T GEINL.CAE FI ELD
The present invention relates to sem aronmati c pol yam des ggiggVe of

efficiently pr od%mmmmlmmwmm articles without bringing about contam nation
of a mold in thell of the nolded articles and to processes for 10
preparing the sem ar ongtdC polyanides.]The present invention also rel ates
to sem aromatic pol yam de conpositions containing the sem aromatic

pol yami des. 15 20 25 BACKGROUND ART Var Z3FEEpr oposal s rel ating to processes.

for preparing sem aromatic pol yam des have been heretof ore nmade. For '
exanpl e, JapangEeT AROMATIC RQLYFPESULEROSESSHESNEOR BBBEARINGOTHE | SMby t he

present applicant discloses a process for preparing a polyam de whic
conprises dicarboxylic MDdCQHP%ITé?N%o%g%ENWG g@'@ gg.zgé: % by nol hof
terephthalic acid units and 0 to 40 % by nol of units of other aromatic
di carboxylic acid than the terephthalic acid or units of a Iinear

al i phatic dicarboxylic acid of 6t rb%& tons, and al kyl enedi am ne
units (b)5 and which has an intri i 71), as neasured in a

concentrat [ '
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polyamides capable of efficiently producing molded articles
without bringing about contamination of a mold in the
production of the molded articles and to processes for
10 preparing the semiaromatic polyamides.
The preseﬁt invention also relates to semiaromatic
polyamide compositions containing the semiaromatic

polyamides.

15 BACKGROUND ART
Various proposals relating to processes for preparing

semiaromatic polyamides have been heretofore made. For
example, Japanese Patent Laid-Open Publication No.
50230/1992 filed by the present applicant discloses a

20 process for preparing a polyamide which comprises
dicarboxylic acid units (a) composed of 50 to 90 % by mol
of terephthalic acid units and 0 to 40 % by mol of units of
other aromatic dicarboxylic acid than the terephthalic acid
or units of a linear aliphatic dicarboxylic acid of 6 to 18

25 carbon atoms, and alkylenediamine units (b), and which has

an intrinsic viscosity (n), as measured in a concentrated

sulfuric acid at 30 °C, of 0.5 to 3.0 dl/g.
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2 10 15 20 25 In this connection, a conposition conprising the above

sem aromatic polyanm de and a fibrous reinforcement is known to have high
nmechani cal strength and heat resistance (see: Japanese Patent Laid-Open
Publ i cati ons No. 283654/1986, No. 249857/1989, No. 231965/1991 and No.
234764/1991). A conposition conprising,the sem aromatic polyanide and a
nodi fied elastoneric polymer is knomng%o have excellent heat resistance
and i npact resistance (see: Japanese Patent Laid-Open Publications No.
41318/ 1990, No. 1088h%5186Anectidiy, #H8idGEgadiadion Aospwpsing shecahpVesi ng
the sem aromatic polyamde and a flane retardant is known to he useful for
connect ors, seind arbmastisepolyansdexard | 2rfitras rednfozremenid Lsekpown
extingui shing properties (see: Japanese Patent Laid-Open, Public?tions No.
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unreacted no ol 1 goner components (referred

;gpg: MO compongite HigkeludhLebhclinfaufpR Irddiduimes (@rd:he

Japanese Patent Laid-Open Publications No. 41318/1990, No.

10 108855/1992 and No. 98152/1993).

A composition comprising the semiaromatic polyamide
and a flame retardant is known to be useful for connectors,
etc. because of its excellent heat resistance and self-
extinguishing properties (see: Japanese Patent Laid-Open

15 pPublications No. 260951/1988 and No. 138264/1990).

The polyamides mentioned above are prominently
excellent in the heat resistance, mechanical properties and
physiochemical properties, but when they are subjected to
repeated injection molding operations using a mold, a white

20 powder is sometimes precipitated inside the mold. As a
result of analysis of the powder by the present inventors,
the powder has been confirmed to be unreacted monomers and
'low oligomer components. When thé polyamides are molded
into electrical parts, particularly precision parts such as

25 connedtors, the unreacted monomers and low molecular weight
oligomer components (referred to as»"MO components"

. hereinafter) may have evil influence on the appearance of

the molded articles or the dimensional accuracy thereof.



the nol ded articles or the dinensional accuracy thereof. 3 10 15 20 25

Mor eover, the MO conponents sonetinmes cause clogging of vent hole of the
nol d, and therefore the nolding operation nust be stopped to clean the
nmol d. Accordingly, there has been desired devel opment of sem aromatic

pol yam des, which are excellent not only in nmechanical strength such as
rigidity, inpact resistance and flexural strength but also in

physi ochemi cal properties such as flanme retardance and heat resistance,
whi ch hardly mbeésgefpotihe b dcampireer tratsometiimeisheamskdehgggingess and

cl oggi ng of vent hole of the nold, and which are capable of producing
preci si on nol gefdtahbdlel 6 tihe gooll appebrthwmiore ithe mhddéngr epesatb®f ect
of the present invention to provide sem aromatic polyam des hardly

bri ngi ng aboutustobd stopmed nee i okedm thre mediddi ng process and capabl e of
producing nol ded articles of excellent properties and to _provide processes
for.prepa[!ng tre AQ?O@@D@@%YC Ek#@@nﬁ%ﬁﬂpeQEu§Q§&ﬁﬁ@sﬁ?VSﬁQp@SﬁFa?Eing t he
sem aromatic pol yam des, It is apother .object of the.inyention to i de
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units derived
bring about mold contamination in the molding process and

10 clogging of Qent hole of the mold, and which are capable of
producing precision molded articles of good appearance.

It is, therefore, an object of the présent invention
to provide semiaromatic polyamides hardly bringing about
mold contamination in the molding process and capable of

15 producing molded articles of excellent properties and to
provide processes for preparing the semiaromatic polyamides
and compositions containing the semiaromatic polyamides.

Tt is another object of the invention to provide
semiaromatic polyamide compositions having excellent heat

20 resistance, mechanical strength and flame retardance and

suitably used for producing precision parts such as

connectors.
DISCLQSURE QOF THE INVENTION
25 The semiaromatic polyamide of the present invention is

a semiaromatic polyamide having (A) recurring units derived
from terephthalic acid and an aliphatic diamine of 4 to 12

carbon atoms, and optionally, (B) recurring units derived



4 5 10 15 20 25 fromisophthalic acid and an aliphatic diamne of 4 to 12
carbon atons, (C) recurring units derived froman aliphatic dicarboxylic
acid of 4 to 18 carbon atons and an aliphatic diamne of 4 to 12 carbon
atons and (D) recurring units derived froma |lactamor an am nocarboxylic
acid of 6 to 20 carbon atons; whereing ,said sem aromati ¢ pol yam de
conprises 40 to 90 % by nol of the ré%urring units (A, 0 to 50 % by nol
of the recurring units (B), 0 to 60 % by nol of the recurring units (O
and 0 to 50 %&by ABbphthhhécrecidramd amidlsigHitic didmine odndenbd o2
boi Il i ng wat er -sol ubl e conponents (MO conponents) in the sem aromatic

pol yani de, asamBaauaedmby (Cimeecungindeupidlsy atbmareidh faoboahi adinhasicat
100 C for 24 hours, is not nmore than 0.25 %by weight. The first
conposi ti on ddceabrkgdithecsd@npfrénee k8 guBainiatenst anke annedaPhafifs a
sem aromatic pol yam de conposition conprising:dgb] t he ahove-nenti oned
seni ar onat i cdpeimjari a6, 4akd 12| carhon s angd nfHr FERRE NS ¥R1&fount of 5
to 250 parts by weight based on 100 parts, by i ght. .of the eni aroppti c
pol yani d® THers¥eéndreBnpodrEran %Jérﬂ%iqwlrﬁ’cfarvi\g’cg%ﬂil&m 8% g]oFﬁa de of
the invention is a sem aromati c polyam de conposition conprising: [I] the
above- ment i of8FPEBNPEPBFAti ¢ pol yanide in an anobunt of 99 to 30 % by

wei ght,,and ["']w%eQEQEfLSgdeégﬁiS@Eﬁéé&é“%é@?%ﬁfﬁgﬂéﬁhﬁyls%%“ﬁ%eEo 90
% by mol of the récurring units (A), 0 to 50 % by mol of
the recurring units (B), 0 to 60 % by mol of the recurring

10 units (C) and 0 to 50 % by mol of the recurring units (D),
and the content of boiling water-soluble components (MO
components) in the semiaromatic polyamide, as measured by
immersing the polyamide in a boiling water at 100 °c for 24
hours, is not more than 0.25 % by weight.

15 The first composition containing the semiaromatic
polyamide of the invention is a semiaromatic polyamide
composition comprising:

[I] the above-mentioned semiaromatic polyamide, and

[II] a fibrous reinforcement in an amount of 5 to 250

20 parts by weight based on 100 parts by weight of the
semiaromatic polyamide.

The second composition containing the semiaromatic
polyamide of the invention is a semiaromatic polyamide
composition comprising:

25 [I] the above-mentioned semiaromatic polyamide in an
amount of 99 to 30 % by weight, and

[ITI] a modified elastomeric polymer and/or an ionomer

resin, in an amount of 1 to 70 % by weight.



resin, in an anmount of 1 to 70 % by weight. 5 10 15 20 25 It is preferable
that the second conposition further contains the fibrous reinforcenent
[11]. The third conposition containing the sem aromatic pol yam de of the
invention is a sem aromati c polyam de conposition conprising: [I] the
above-nentioned sem aromatic polyamde in an anount of 99 to 30 % by

wei ght, and [IV] an aliphatic polyanidd in an anount of 1 to 70 % by

wei ght. The third sem aromati c pol yam de conposition may further contain

he fib [ f d
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117, |n|ng he sem aromati ¢ pol yam de of t he

tnvention 1s o, 3eNar et Fﬁb%m[ga gfof{?é‘?ﬁé’ﬁ% vsm conprising: [I] the

above- ment i offed senlarona a flame retardant. It is

desired that the fﬂh%ﬁ%h&%haeéagbshalsﬁrre@ﬁegh@ingaxfh@r@macrdmm r et ar dant
[ VA], such as hal ogenated pol ystyrene and/or a condensate of ‘hal ogenat ed

phenol , and YaRAE@ARIEC taexiihivany ibhae aesanianind 3B} palyemiate sodi um
antimonate. The fourth conposition nay be a semi aromatic pol yam de
conposi ti §n cHMYPdsSivienarynprésthgthe first to third conpositions and the
fl.ame retardant. The sem aronati c pol yam de of the invention can be
prepared by a proqﬁgstm@nprQEH@enheoseépsemiab¢maﬁﬂ¢mp01yamlde in an

) amount of 99 to 30 % by weight, and
[IV] an aliphatic polyamide in an amount of 1 to 70 %
by weight.

10 The third semiaromatic polyamide composition may
further contain the fibrous reinforcement [II] and/or the
modified elastomeric polymer [III].

The fourth composition containing the semiaromatic
polyamide of the invention is a semiaromatic polyamide

15 composition comprising:

[I] the above-mentioned semiaromatic polyamide, and

[V] a flame retardant.

Tt is desired that the flame retardant is composed of
an organic flame retardant [VA], such as halogenated

20 polystyrene and/or a condensate of halogenated phenol, and
an inorganic auxiliary flame)retardant [vB], such as sodium
antimonate.

The fourth composition may be a semiaromatic polyamide
composition comprising any one of the first to third

25 compositions and the flame retardant.

The semiaromatic polyamide of the invention can be
prepared by a process comprising the steps of bringing

terephthalic acid and optionally isophthalic acid and an



terephthalic acid and optionally isophthalic acid and an 6 5 10 15 20 25
aliphatic dicarboxylic, acid of 4 to 18 carbon atons into contact with an
al i phatic diamne of 4 to 12 carbon atonms and optionally a |actam or an
am nocar boxylic acid of 6 to 20 carbon atons to prepare a sem aromatic

pol yam de, and then bringing the sem aromatic polyam de into contact with
an aqueous nedium It is preferable thdt the contact of the sem aromatic
pol yam de with the aqueous nediumis carried out in such a manner that the
content of bejilighativaideazBbipleccaspanents /& argdoentaionisn irite

sem aromatic polyam de is decreased to not nore than 0.25 % by weight. It
is nore prefeiald hdicH e hedpHaaiar@iahindeof whattey Gbmashiasd afioms t he
sem aromatic polyamde is in the range of 50 to 100 C and that the

seni aromat i ¢ gl yardidealily eodbatemdoni ah ahingearrodria gsed &F & 0 to
120 mnutes. The intrinsic viscosity (Ti) of the sem aromat| pol yam de,
as nmeasured 20 aainoe rttoatse ¢os PrERREEe AcEMBRL OIS 9%9%?%%&%%1 0.7 to
2.0 dl/g. The sem aromatic pol yam de of the invenfion, can al so ej_&ppared

by a prochss wWenpriminginchéhst epaiar oMBEL AGPALY TR LpHH i“coré% cc]:bé"n
Carbon ol omH MR FEALHLh Ah 4Fi BRACFESR anER ord 2R Lo
Atom, To pr & G AHTRMERL PART ANt aE Preparysert disdide 20 1o oo
% by ol - of (égrried out in such a manner that the content of boiling
water-soluble compdnents (MO components) in the
10 semiaromatic pélyamide is decreased to not more than 0.25 %
by weight.
Tt is more preferable that the temperature of the
water contacted with the semiarométic polyamide is in the
range of 50 to 100 °C and that the semiaromatic polyamide
15 is contacted with the water for a period of 10 to 120
minutes. The intrinsic viscosity (M) of the semiaromatic
polyamide, as measured in a concentrated sulfuric acid at
30 °C, is preferably 0.7 to 2.0 dl/g.
The semiaromatic polyamide of the invention can also
20 be prepared by a process comprising the steps of:
bringing terephthalic acid and optionally isophthalic
acid and an aliphaﬁic dicarboxylic acid of 4 to 18 carbon
atoms into contact with an éliphatic diamine of 4 to 12
carbon atoms aﬁd optionally a lactam or an aminocarboxylic
ZSj ‘acid of 6 to 20 carbon atoms, to prepare a semiaromatic
polyamide prepolymer comprising 40 to 90 % by mol of (A)

recurring units derived from the terephthalic acid and the

aliphatic diamine of 4 to 12 carbon atoms, 0 to 50 % by mol



BT . . phthalic acid and the aliphatic
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10 drying the semiaromatic polyamide pPrepolymer, and
post polymerizing the dry semiaromatic polyamide
pPrepolymer.
The post polymerization of the dry semiaromatic
prolyamide pPrepolymer generally proceeds when the
15 semiaromatic polyamide prepolymer having been melted by
heating is kneaded with applying thereto a shear stress.
It is preferable that the temperature of the water
contacted with the semiaromatic polyamide prepolymer in the
1§ post polymerization is in the range of 50 to 100 °C and
20 that the semiaromatic polyamide prepolymer is contacted
with the water for a period of 10 to 120 minutes. The
intrinsic viscosity (M) of the semiaromatic polyamide
prepolymer,‘as measured in a concentrated sulfuric acid at
30 °c, is preferably 0.05 to 0.6 dl/g.
25 The intrinsic viscosity (n) of a semiaromatic
polyamide resin obtained after the post polymerization of
the semiaromatic polyamide prepolymer, as measured in a

concentrated sulfuric acid at 30 °C, is preferably 0.9 to




concentrated sulfuric acid at 30C, is preferably 0.9 to 8 5 10 15 20 25 2.5
di/g. It is preferable that the dicarboxylic acid is contacted with the
diamne in the presence of a catalyst and a terminating reagent to prepare
the senmiaromatic polyam de prepolyner. The anmount of the water contacted
with the sem aromatic pol yam de prepol yrer is preferably 1 to 10 tines as
much as the volume of the prepolyner. The sem aromatic polyam de of the
invention can also be prepared by a process conprising the steps of:
bringing ter bt Ml ie. aditd m@r@;ﬁéﬁ@hﬁﬂ yhasophe hdl FRIbREy M GrF igh is

al i phatic dicarboxylic acid of 4 to 18 carbon atoms into contact with an
aliphatic di amedied wigh rhe sippang: shs CRAPEREFRRARAI Py & Fafdtiaffitor an

am nocarboxylic acid of 6 to 20 carbon atons to gﬁepare.a sem aromatic

{oﬁgy??'r gghtcgj{risq rﬁfra@rzaditlg@ @?l)eﬁﬁsﬁ’ﬁl Loy zf%’_a?‘@c f?i PP feri ved from
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18 carbon ato (%?qzlinne% ald phR s ‘Eg@%@‘iuﬂé éft%éz?féébﬁﬂné’épm and 0 to

50 % by nol of ~recurring units derived fromthe lactamor the
ani nocar boxyl i ¢ acjyh Aferfi 40 i¢2HBAYaRl 885 o fafHe TBheR¥istidbary 41

sem aromatic polyamde with supplying an inert gas into the polyan de
resin. It is psefesables thata hiedmist conbi-isiag ehet Beeps of:
bringing terephthalic acid and optionally isophthalic
10 acid and an aliphatic dicarboxylic acid of 4‘to 18 carbon
atoms into contact with an aliphatic diamine of 4 to 12
carbon atoms and optionally a lactam or an aminocarboxylic
acid of 6 to 20 carbon atoms to prepare a semiaromatic
polyamide comprising 40 to 90 % by mol of (A) recurring
15 units derived from the terephthalic acidband the aliphatic
diamine of 4 to 12 carbon atoms, 0 to 50 % by mol of (B)
recurring units derived from the isophthalic acid and the
aliphatic diamine of 4 to 12 carbon atoms, 0 to 60 % by mol
of (C) recurring units derived from the aliphatic
20 dicarboxylic acid of 4 to 18 carbon atoms and the aliphatic
diamine of 4 to 12 carbon atoms and 0 to 50 % by mol of (D)
recurring units derived from the lactam or the
aminocarboxylic acid of 6 to 20 carbon atoms, and
melt extruding the semiaromatic polyamide with
25 ‘ supplying an inert gas into the polyamide resin.
It is preferable that the melt extrusion of the
semiaromatic polyamide is carried out with supplying an

inert gas into the polyamide resin in such a manner that



sem aromatic polyamde is carried out wwth supplying an inert gas into the
pol yam de resin in such a manner that 9 5 1 15 20 25 the content of boiling
wat er - sol ubl e conponents (MO conponents) in the sem aromatic pol yam de is
decreased to not nore than 0.25 % by weight. The sem aromati c pol yam de
having a decreased content of MO comuynents can also be prepared by a
process conprising the steps of: bringing terephthalic acid and optionally
i sophthalic acid and an aliphatic dicarboxylic acid of 4 t é8 car bon
atoms into ctheaconbenh ofi keibing iwatBraficdalde Eoanoﬁ}?ntEa?% n atoms and

optionally a lactamor the am nocarboxylic acid of 6.to.20 carbgn_atons or
an aninocarngWPP@e@€$U,l@cﬁh?w%ﬁﬁ&%¥9¥%ﬁmaé¥§ﬁ@??éepéﬁygﬁF58aB?§p% yner
conprising 40 ‘to 90 % by mol_of (A regurring units derived fromthe

t er epht hal i chati BorAdtRH %i??)h%tb%"fﬁ Yve of 4 to 12 carbon atons, 0 to

50 % by ol of (B). recurri jts. ived . f { i | j d
Phe o) phati o df akiesoBtenonats ol nide fanRy fo el bakda, Lindead =1
recurrin uni_ts derived f th i t ] j | i f 4t 18
carbon atbnsantfCt ﬁéﬁés?ﬁﬂég%a%?%%%g@%fé%pgg%%%%%bg%Oégtlsgrrg and 8 to 50

% by nol of (D) recurri ugi degived fromthe lactamor the
aninocarboxy%PcpggggﬁéfE%et% %%s carbon atons, subjecting the prepolymer to

solid phase pol yppEzahl 0Pt SoRFRPRIE fo e Utiichanalydsbgathpal épol ymer
having an intrinsic viscosity (Ti) of 0.5 to 1.5
" acid and an aliphatic dicarboxylic acid of 4 to 18 carbon
atoms into contact with an aliphatic diamine of 4 to 12
10 carbon atoms and optionally a lactam or the aminocérboxylic
acid of 6 to 20 carbon atoms or an aminocarboxylic acid, to
prepare a semiaromatic polyamide prepolymer COmprising 40
to 90 % by mol of (A) recurring units derived from the
terephthalic acid and the aliphatic diamine of 4 to 12
15 carbon atoms, 0 to 50 % by mol of (B) recurring units
" derived from the isophthalic acid and the aliphatic diamine
of 4‘to 12 carbon atoms, O to 60 % by mol of (C) recurring
units derived from the aliphatic dicarboxylic acid of 4 to
18 carbon atoms and the aliphatic diamine of 4 to 12 carbon
20 atoms and 0 to 50 % by mol of (D) recurring units derived
| from the lactam or the aminocarboxylic acid of 6 to 20
carbon atoms,
subjecting the prepolymer to solid phase
polymerization to prepare a semiaromatic polyamide

25 ‘ prepolymer having an intrinsic viscosity (1) of 0.5 to 1.5

dl/g, and



dl/g, and 10 5 10 15 20 25 subjecting the prepolyner to nelt polynerization
to obtain a semaronatic polyam de having an intrinsic viscosity (fl) of
0.8 to 2.5 dl/g. The MO conponents (boiling water-sol uble conponents)
referred to herein nean linear or cyclic nononers and |l ow oligoners, and
the content thereof is nmeasured by t foll ow ng way. Measurenent of
content of MO conponent To a 300 i ical flask, 20 to 30 g of pol yam de
pel | ets having been vacuumdried at 110 C for 24 hours to renove water
content and 200 niulededt ig | dred preipelyaes tonteddupedymendzahbyn af@ stirred
at 100 C for 24 hours to effect extraction. The extract is cooled and
filtered. ThebtalhratsemnsardmanisY @olydnigieohaviaggprasftyyPelifl ask. On the
other hand, over the pellets separateddaé filtration are poured 50 cc of
wat er and t hehseestey ofl Horbfart® 2 Lo Md9h the pellets and the flask
Then, thé resulting filtrate is transferred into th? \bove- nenti oned

eggpl ant type fl aBkei@d eprponended t(Poiddpge ¥aterasr ngﬁcgamB?ﬁggﬁ?e with

removing the solvent, to obfain MO _conponents. The MO co n sqAare
wei ghed Swi t hefarsedytaeheie Bt BEfh dddEdre WalCdfceC *ﬁ@oggggeﬁﬁg(%g%y

weight) of the M componentsl oo sl dlsddy sthacheli-au gy eyation. B/A
following way.

Measurement of content of MO component
To a 300 ml conical flask, 20 to 30 g of polyamide

10 pellets having been vacuum dried at 110 °c for 24 hours to
remove water content and 200 ml of distilled water are
introduced, and they are stirred at 100 °C for 24 hours to
effect extraction.

The extract is cooled and filtered. The filtrate is

15 transferred into an eggplant type flask. On the other
hand, over the pellets separated by filtration are poured
50 cc of water and then 50 cc of isopropanol, to wash the
pellets and the flask.

Then, the resulting filtrate is transferred into the

20 above-mentioned eggplant type flask and distilled to
dryness under reduced pressure with removing the solvent,
to obtain MO components. The MO components are weighed
with tare by means of an accurate balance.

The content (% by weight) of the MO components is

25 calculated by the following equation.

B/A X 100 = X
B: weight of MO components

A: weight of polyamide pellets before test



B: weight of MO conponents A: weight of polyam de pellets before test 11 5
10 15 20 25 X content (% of MO conponents According to the present
i nvention, the content of the MO conponents (boiling water-sol uble
conponents) in the sem aromatic polyam de, as neasured by the
above-descri bed way, is decreased. Tp?refore, when the sem aromatic
"polyam de is used to produce nolded articles, nold contamnation is hardly
brought about and nolded articles can be efficiently produced. Moreover,
the resulting noKdedoantent! %) haf M@ xeamranfntfechani cal strength, heat
-resistance and flanme retardance. BRI EF DESCRI PTI ON OF THE DRAW%NG? E'%. 1
shows a spiral noRdcasddngokoethe ¥ esRP ol entdPanmthsr CORLSRFGOT2 b ows a
nold for producing a specinen used in the second net hod of evaluyating nold
‘cont ani nat i oMO &@@PoéﬁﬁFﬁiﬁ?o%%én%V%?E@ET%ﬂ%éﬁiﬁuﬁ?@p§E§?tﬁﬁDénF CCARRYI NG
OUT THE I'NVENTI ON The sem aronati c pol yam de he . processes for, . paring
t he seni ar omEENE3FOMREAFdBCINB AR ¢ %E?st‘flb‘#ﬁﬂstt%ﬁ?]ﬁ ﬁ’?’ﬁ’é’et ggggrji‘lgéraonati c
pol yam de_according to the invention_are descrihed jn. il .hereinafter.
Seni ar o icwﬁgPyé%i38°58F§3§fde %f%f%%?y&@Fﬂé5%%%5%%§g%%ﬁ%§ﬁgconprise
recurring units_ derived _f a.di | { ] i am or
z'é(&m;fiﬁgqﬁnpggh el GROROA 1161 A a1, 2@

addi tional | yB& S deri romlactam
o contamination is hardly brought about and molded articles
can be efficiently produced. Moreover, the resulting

molded articles have excellent mechanical strength, heat

10 resistance and flame retardance.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 shows a spiral mold used for evaluating mold

contamination.
15 Fig. 2 shows a mold for producing a specimen used in
the second method of evaluating mold contamination, and

explains the evaluation method.

BEST MODE FOR CARRYING OUT THE INVENTION

20 The semiaromatic polyamide, the processes for
preparing the semiaromatic polyamide and the compositions
containing the semiaromatic polyamide according to the
invention are described in detail hereinafter.

Semiaromatic polyamide

25 Polyamides are polymer compounds, which comprise
recurring units derived from a dicarboxylic acid and
diamine or additionally recurring units derived from lactam

or an aminocarboxylic acid.



‘enpl oyabl e i n t heThevéhepshorybial gkt FX df AR

or an am nocarboxylic acid. 12 10 15 20 25 The di carboxylic acid for
formng the sem aromatic polyam de of the invention is an aromatic

di carboxylic acid or an aliphatic dicarboxylic acid. Exanples of the
aromatic dicarboxylic acids include terephthalic acid, its derivatives
(e.g., salts, halides, esters), otheyparomatic dicarboxylic acids than the
terephthalic acid (e.qg., isophthalic acid, naphthal enedicarboxylic acid)
and their derivatives. In addition to_the aron&ticjﬂ{carbox lic,acids, also

etseE&F%?mﬁﬁacalicyclic
di carboxylic acids. In the event that fhe aliphati.c di.carboxyli Eds are
used, they abelygméfer abl Fhei ABEPREFPHIET i P &;go%&&ﬁlgaé:%%ﬁ%ﬂl%o?gw
preferably linear aliphatic glcargox iic aci ds having al kyl ene groups of 4
to 18 carbon o4t /s 21pRFARFLEI GHFFT ¢ aB1§”t hose having al kyl ene groups

of 4 to 12 carbon atoqgéig%?ggée§5§$% uchgd i 'ﬂd“%@ﬂd% discaghexylic

acids include sucéFare ¢ acl , azelaic acid, sebacic

acid and £ heiJ r%%%%%&g\éiegcig 1 PgSger AbdPPALL C(é'.irﬁc)a,r hexls, C nagiides,

pr ef er abl ar® ahd~ sebaci ¢ acid. Exanpl'es of the alicyclic

di carboxyl i ¢ eff]te%irggéi Nehuge . t-8hk a¢¥ ChOBeXsReR Tarhoed ithadcittheand its

derivatives. ‘ rivatives" referred to herein includes derivatives
(e.g., salts,chaljiesiieskend) (eagabl esephtharid ngeidcurring units by the

reaction with diamnes. The dicarboxylic acids and the diam nes for use in
the naphthalenedicarboxylic acid) and their derivatives.
In addition to the aromatic dicarboxylic acids, also

10 employable in the invention are aliphatic dicarboxylic
acids and alicyclic dicarboxylic acids. In the event that
the aliphatic dicarboxylic acids are used, they are
preferably linear aliphatic dicarboxylic acids, more
preferably linear aliphatic dicarboxylic acids having

15 alkylene groups of 4 to 18 carbon atoms, particularly
preferably those having alkylene groups of 4 to 12 carbon
atoms. Examples of such linear aliphatic dicarboxylic
acids include succinic acid (SA), adipic acid (AA), azelaic
écid, gsebacic acid and their derivatives. Of these

20 aliphatic dicarboxylic acids, preferable are adipic acid
and sebacic acid. Examples of the alicyclic dicarboxylic
acids include tetracyclohexanedicarboxylic acid and its
derivatives.

The "derivatives" referred to herein includes

25 derivatives (e.g., salts, halides, esters) capable of
forming recurring units by the reaction with diamines. The
dicarboxylic acids and the diamines for use in the

invention may have substituents such as alkyl groups, as



invention may have substituents such as al kyl groups, as 13 5 10 15 20 25
far as the properties of the resulting polyamde resin are not marred. The
nmeani ng of each conponent used in the invention is the same as above. The
di am ne, which constitutes the recurring units for formng the

sem aromatic pol yan de of the inventigg together with the dicarboxylic
acid, is an aliphatic diamne of 4 t0”25 carbon atons, preferably that of
4 to 12 carbon atons, or its derivative. The aliphatic diamne nmay be a

| i near alkylea&daanthe popper bies chb dtlad af ¢6wl tdyice Redivamise reE%&nﬁF@s of
the al kyl enedi am nes i nclude |inear alkylenedi am nes, such.a

1, 4- di am nobup&nmarted- dThei MepeiRanel G2@h RN AFed in’ the

1, 7-di am nohept ane, 1, 8- di am nooctane, 1, 9-di an nononane,

1, 10- di anmi nodavension, is. tHRaRPRBLREERRMEE and 1, 12- di ani nododecane; and
branched chai n al kyl enedi, am nes, such 1,4- dl%ﬁyno 1..1-. dln%&Q%IQBEane,

1, 4- di ami no- | - et h{fhBufAABING, 4Whi G ﬂ%nﬁ Jzt‘“iﬁ ISRy U
I 2. di aniho. Formarioti sarareonas 15t HANRS G T sl
a Zd?ké‘i“hSFh&e%‘é% <F §imn PR O RE %ixé;‘ﬁél@'ﬁ%@%ha% o amne 2
e ol o no. SUFEYRE REANe, Je0cdiAhigednd, e d (AR (IRENE & £ 12
1, 7-di am no- %ﬁ%bd% ggbg%hhggtqgg,dgrzvgtg@éno 2, 5-di net hyl hept ane, 1, 7-
The aliphatic diamine may be a linear alkylenediamine
10 or a branched chain alkylenediamine.

Examples of the alkylenediamines include linear
alkylenediamines, such as 1,4—diaminobutane, 1,5-
diaminopentane, 1,6-diaminohexane, 1,7-diamincheptane, 1,8-
diaminooctane, 1,9-diaminononane, 1,10-diaminodecane, 1,11-

15 diaminoundecane and 1,12-diaminododecane; and branched
chain alkylenediamines, such as 1,4-diamino-1,1-
dimethylbutane, 1,4-diamino-l-ethylbutane, 1,4-diamino-1,2-
dimethylbutane, 1,4-diamino-1,3-dimethylbutane, 1,4-
diamino-1, 4-dimethylbutane, 1, 4-diamino-2,3-dimethylbutane,

20 1,5—diamino—2—methylpentené, 1,2-diamino-1-butylethane,
1,6-diamino-2, 5-dimethylhexane, 1,6-diamino-2, 4~
dimethylhexane, 1,6-diamino-3,3-dimethylhexane, 1,6-
diamino-2,2-dimethylhexane, 1,6-diamino-2,2,4-
trimethylhexane, 1,6-diamino-2, 4, 4-trimethylhexane, 1,7-

25’ diamino—z,3—dimethy1heptane, 1,7-diamino-2,4-
dimethylheptane, 1,7-diamino-2,5-dimethylheptane, 1,7-
diamino-2,2-dimethylheptane, 1,8-diamino-1,3-

dimethyloctane, 1,8-diamino-1,4-dimethyloctane, 1,8-



di am no- 2, 2- di net hyl hept ane, 1, 8-di am no-1, 3- di net hyl oct ane,

1, 8-di am no- 1, 4-di net hyl octane, 1,8 14 di am no- 2, 4-di net hyl oct ane,

1, 8-di am no- 3, 4-di net hyl oct ane, 1, 8-di am no- 4, 5-di net hyl oct ane,

1, 8-di am no- 2, 2- - di net hyl oct ane, 1, 8-di am no- 3, 3-di net hyl oct ane, 1, 8-

di am no- 4, 4-di net hyl oct ane, 1, 6-di am 1g- 2, 4-di et hyl hexane 5 and

1, 9-di am no-5-net hyl nonane. O the linear and branched chain

al kyl enedi am nes, preferable are |inear alkyl enedi am nes, and_particularly
pref erabl e adédaiifodRaddbherankod trxauret Ht ingridnd -dimephyloctane,

1, 8-di am nooct ane, 1, 10-di am nodecane and 1,12 10 dLanigo odecane. These
al kyl enedi aniln@sddamibe-4sbddspagrylogkaney corfbiHATAN? 4Mt ures of the

| i near al kyl enedi am nes 15 20 as_pmj or cquo ent nd . smal | ~agounts of
branched al dinesbiilgstars; &: B ILATIRRTLs Eéaﬁfékik%ﬁﬁQQﬁhe%a e and

1, 5-di am'no- 2- met hyl pent ane, are al so preferabl v. enp} gyed. I pves of
t he dianinesﬂ%@m@ﬁoaé'éaﬁFQeFﬁgigﬁF?n%ref’§V§5”§V§¥E%%¥§?%§? %F&%égthey
are bonded to the dicarboxylic i ds ormrecurring units. In the .
seni aromR i ¢ 3P yarfi §&3BEPh ‘Fﬁ@%%f?%%%“%’ recurring unit represented by

the follow ng forg#h%p%khéb%FrfQ%aegréﬁeﬂ%aP??éfﬂegﬁﬁyygﬂéaﬁaaﬂ@e@TA).and

the diam ne: -NH 25 wherein Rl is a dival ent
hydr ocar bon gr.oup. dehivedf 1oHkERCa1 Ry 80881 MRAGEs Praf@RiictcarLalliyy| ene

group of 4t carbon atons, particularly preferably an al kyl ene group
of 4 to 12 %ﬁk&%ﬁaﬁh@nﬁrelﬁ,6—diaminohexane (hexamethylenediamine,
HMDA), 1,8-diaminooctane, 1,10-diaminodecane and 1,12-
10 diaminododecane. These alkylenediamines can be used singly
or in combination. Mixtures of the linear alkylenediamines
.as major components and small amounts of branched
alkylenediamines, e.g., mixtures of 1,6-diaminohexane and
1,5-diamino-2-methylpentane, are also preferably employed.
15 Derivatives of the diamines, such as salts thereof, are
also available, as far as they are bonded to the
dicarboxylic acids to form recurring units.
Tn the semiaromatic polyamide of the invention, a

recurring unit represented by the following formula [I] is.

20 formed from the terephthalic acid (TA) and the diamine:

-NH-R!NH-C <:C—_)>IcI —
I

O (] ... [11

wherein R! is a divalent hydrocarbon group derived from the
25 diamine used, preferably an alkylene group of 4 to 25
carbon atoms, particularly preferably an alkylene group of

4 to 12 carbon atoms.



When isophthalic acid (1A) is used together wwth the terephthalic acid
(TA), a recurring unit represented by the followng formula [Il] is forned
fromthe isophthalic acid and the diamne: -NHR NH ;f*~ C fn, | 10 15
wherein RL is a dival ent hydrocarbon group derived fromthe diam ne used,
preferably an al kyl ene group of 4 to f carbon atons, particularly
preferably an al kyl ene group of 4 to 12 carbon atons. Wen an aliphatic

di carboxylic acid is used together wth the terephthalic acid, a recurring
unit represented ipent hsophthabiagadid niillze [ild Mseds togerberf watht hbe

di carboxylic acid and the diamne: -NH+RlL -NH+ G (CH2)"-C 0 0 20
25 wher ei n Rterrephtialaceatifly dFBLardoregouid siiifedepreseiied Byafbfie
used, preferably an al kyl ene group of 4 to 25 carbon,atonshaﬁarticularly

al i phati

preferably afcdlloyioge fgroupaolIlh 19 Agrmed HEPhidits 1SRt

i nt eger

am nocar
5 10 15

c

of

10

15

20

25

4Ca26e4i ti ve

usually 4 to 18, preferably 4 to 16, nore preferably 4 to 12,
particul ar| y apcettheadipmgnes 10. The senmiaromati c pol yani de of the
invention_may have recurring units derived froma |actamor an

xylic

acid of 6 to 12 carbon atons, preferably 6 to 12 carbon 16

-NH-RL-NH-C c-

° 0 L. (I

wherein R! is a divalent hydrocarbon group derived from the

diamine used, preferably an alkylene group of 4 to 25

carbon atoms, particularly preferably an alkylene group of

4 to 12 carbon atoms.

When an aliphatic dicarboxylic acid is used together

with the terephthalic acid, a recurring unit represented by

the following formula [III] is formed from the aliphatic

dicarboxylic acid and the diamine:

—NH-R}—NH~S-«}Q%-S-
O 0 ... [III]

wherein Rl is a divalent hydrocarbon group derived from the

diamine used, preferably an alkylene group of 4 to 25

carbon atoms, particularly preferably an alkylene group of

4 to 12 carbon atoms, and n is a positive integer of

usually 4 to 18, preferably 4 to 16, more preferably 4 to

12, particularly preferably 6 to 10.

The semiaromatic polyamidé of the invention may have

recurring units derived from a lactam or an aminocarboxylic

acid of 6 to 12 carbon atoms, preferably 6 to 12 carbon



20 25 atons, in addition to the recurring units derived fromthe

di carboxylic acid and the diam ne. Exanples of the |lactans and the

am nocar boxylic acids include E-caprolactam 6-am nocaproic acid, ~-
enant hol actam rl-capryllactam O -laurolactam c¢o- undecal actam

11- am noundecanoi ¢ acid and 12- am noggdecanoic acid. Fromthe |actam or
the am nocarboxylic acid, a recurring unit represented by the follow ng
formula [IV] is fornmed: - C- (CH2) n- N- | OH.. [IV] wherein n is an
i nteger of 4atomgp, ipraféinbty @ teecyrming Wity dgreverabromstie 12,
In the sem aromatic pol yam de of the invention, the quantity of the
recurring unidisarbpretbnt 2eidyangEheAmEe 1] to [111] corresponds to

th tity of the dicarboxyli id used, and th tity. of
ocurring Units FepRBLeR(SH W LHE IR (0] AOrPeeRenLLES Phite

quantity of the.lactam 1 NQC: LibGodel dcygede- The sem aromatic
pol yam de of lpﬁéugﬁvgncfal %éilhgcﬁd(ﬂ'ne%g%y %agofycongenedcuni ts of: the

recurring: unips (M) gfcblie 40Kk {4dedie! ioerbuddmiiae et epht hal ic acid
C

and the aliphatrc didmne of 4 ~t0 12 carbon atons, in anounts of 40 to 90

% by mol, preferably 45 to,65 9 ! td oW akldy 1preferably 45 to 55
% by mol | 17uTgeca9a¥tag, 91 62n A BndBlandRE

aminododecanoic acid.

From the lactam or the aminocarboxylic acid, a

recurring unit represented by the following formula [IV] is

10 formed:

I | ... [1V]

15 wherein n is an integer of 4 to 20, preferably 6 to 20,
particularly preferably 5 to 12.
In the semiaromatic polyamide of the invention, the
quantity of the recurring units represented by the formulas
[I] to [III] corresponds to the quantity of the
20 dicarboxylic acid used, and the quantity of the recurring
units represented by the formula [IV] corresponds to the
quantity of the lactam or the aminocarboxylic acid used.
The semiaromatic polyamide of the invention is formed
from polycondened units of:
25 the recurring units (A) of the formula [I] derived
from the terephthalic acid and the aliphatic diamine of 4
to 12 carbon atoms, in amounts of 40 to 90 % by mol,

preferably 45 to 65 % by mol, particularly preferably 45 to

55 % by mol,



15 20 25 the recurring units (B) of the formula [Il1] derived fromthe

i sophthalic acid and the aliphatic diamne of 4 to 12 carbon atons, in
anounts of 0 to 50 % by nol, preferably 0 to 45 % by nol, nore preferably
5to 45 %by nol, particularly preferably 15 to 40 % by nol, the recurring
units (C) of the formula [I11] derived_ fromthe aliphatic dicarboxylic
acid of 4 to 18 carbon atons and thel@li phatic diamne of 4 to 12 carbon
atons, in anounts of 0 to 60 %by nol, preferably 10 to 55 % by nol,

particularly pref gggbgggﬁf?gﬁg%%e%y(@w@faﬂﬂetﬂ&n_ﬁﬁ@f[fﬁmgd@@iﬁf&d( D) of

the formula [IV] derive actam or the am nocarboxylic acid of 6

to 20 car bo%r%kffﬁﬁe I ogﬁﬁﬂaﬁcoécﬁdt&néﬁotﬂé by iptat iRy efierdbley of 4t 0030 %
by nol, nore pre erablly to 30 % by nol, particularly preferably 10 to 20

% by mol. Theamuies atohBe dhcandaxysiesf aCitts 36 ed Homolpr gpafiemgblite
sem arondti c polyam de are as follows. Wien the total anpunt of the

di carboxyl i c ppaides & HYOn¥lbymepe, préfieralelephttal4T %adivdmodn be used in
an amount of 40 to 90 %by nol, preferably 45 to 70 % by nol; the aromatic
di car boxy$i ¢ pRaitd ceilherlyt baefelebler phthadd ¢t kicinplean be used in an
anount of O to 50 % by nol, preferably 5 to 45 % by nol, nore preferably
15 to 40 % by nol thendecheringeanital (Bhaef ctler cEeBBIA | [ETdi foH VA% o 18
carbon atons can be wused in an amount of 0 to, 60 g@%y no% £ ferably 10
to 55 9% by rolom pdve iaddbhettycpférarhsrylde 3e1E50%, % hote ﬂ’Fz"’a‘i_am ne is

used in an anpunt al nost equinplar wi.ith ,the dicarb lic.acid. addi ti on
to the ali phatamsi@ngy the %liphatic dtiamlne og FHFNY L %tolxr{%, qel

amounts of 0 to 60 % by mol, preferably 10 to 55 % by mol,
10 particularly preferably 45 to 55 % by mol, and

the recurring units (D) of the formula [IV] derived
from the lactam or the aminocarboxylic acid of 6 to 20
carbon atoms, in amounts of 0 to 50 % by mol, preferably 0
to 30 % by mol, more preferably 5 to 30 % by mol,

15 particularly preferably 10 to 20 % by mol.

The amounts of the dicarboxylic acids used for
preparing the semiaromatic polyamide are as follows. When
the total amount of the dicarboxylic acids is 100 % by mol,
the terephthalic acid can be used in an amount of 40 to 90

20 % by mol, preferably 45 to 70 % by mol; the aromatic
dicarboxylic acid other than the terephthalic acid can be
used in an amount of 0 to 50 % by mol, preferably 5 to 45 %
by mol, more preferably 15 to 40 % by mol; and the linear
aliphatic dicarboxylic acid of 4 to 18 carbon atoms can be

25 used in an amount of 0 to 60 % by mol, preferably 10 to 55
% by mol, particularly preferably 20 to 55 % by mol.

The diamine is used in an amdunt almost equimolar‘with

the dicarboxylic acid. In addition to the aliphatic



15 20 25 diamne of 4 to 12 carbon atoms, a small amount of an alicyclic
diamne is also enployable in the invention. As the alicyclic diamne, a
di am ne having about 6 to 25 carbon atons and having at |east one
alicyclic hydrocarbon ring is usually enployed. Exanples of such alicyclic
di am nes include 1,3- dian nocycl ohexpge, 1,4-diam nocycl ohexane, 1, 3-
bi s(am nonet hyl ) cycl ohexane, 1, 4- bis?aninonethyl)cyclohexane,
i sophor onedi am ne, piperazine, 2,5-dinethylpiperazine,
bi s(4- ami nocyidkalieeybfmt hand? catlen-apemde k| Bl IBRAUEFaRd, an
- 4,4 -diam no- 3, 3" - dinmethyl di cycl ohexyl propane, 4, 4'-dian no-3, 31-

di met hyl di cyellékyepiredhanénesla alsanePolAyabie)ifeiiip Anvention. As
5, 5" -di nmet hyl di cycl ohexyl net hane, 4,4'  -djam._no-3,3" - di - -
di met hyl di cy@b@héﬂ}?ﬁﬁéé&n@}a&}ﬁei b?s%hémine A g’ abdid™® 6 2% O

anjnocycrohexyt%;p-diisopro y| benzene a' -bis(4-,. :
Zm no;:y(r:] | oheBRLPOoR: &ltpg‘éplaﬁgy*'*ﬁgﬁ]%n%f‘ g?%St} b?ré% Aﬁllacrﬁcnlolgyayt%gfﬁrgof) iy

- cycl ohexane ,and ,a, a' - bis(4- am nogcycl ohexyl)-1, 3-cycl ohexane. O these
alicyclicdi &H¥eds HFBPgi&bF@pgbgegbis(aninonethyl)cyclohexane,

bi s( - ami nooye! SheXylLARLhaRe cych 1BLotam nagel.ahexlormidians - 1,3

bi s(am nonet hyl ) c ane an am no- 3, 3

di.net hyl di cyd]. | et h : '
o c%&%%ﬁé%éfg)% %&{?}%&ﬁgg 1?. éﬁsggaﬁﬁﬁééﬁé'i@ﬁéﬂan@,r ef e3-abl e are

bi s(4-am n - bi s(am nocycl ohexyl ) met hane and 1, 3-

_ELiE?HLP?gﬁFQ%%QQ%gﬂdﬁméﬁﬁgq)cyégggeggﬁgin§$4can be used singly or in
bis (aminomethyl)cyclohexane, isophoronediamine, piperazine,

10 2,5—dimethylpiperazine, bis (4-aminocyclohexyl)methane,
bis (4-aminocyclohexyl)propane, 4,4'-diamino-3,3"'-
dimethyldicyclohexylpropane, 4,4'-diamino-3,3"'~
dimethyldicyclohexylmethane, 4,4'-diamino-3,3'-dimethyl-
5,5'-dimethyldicyclohexylmethane, 4,4'-diamino-3,3"'-

15 dimethyl-5,5'~dimethyldicyclohexylpropane, o,0'-bis (4-
aminocyclohexyl)-p-diisopropylbenzene, o,0'-bis(4-
aminocyclohexyl) -m-diisopropylbenzene, o,0'-bis (4~
aminocyclohexyl) -1, 4-cyclohexane and o, o' -bis (4~
aminocyclohexyl)-1,3-cyclohexane.

20 | Of these alicyclic diamines, preferable are
bis (aminomethyl)cyclohexane, bis (4-aminocyclohexyl)methane,
1, 3-bis (aminocyclohexyl)methane, 1,3-
bis (aminomethyl)cyclohexane and 4,4'-diamino-3,3"'-
dimethyldicyclohexylmethane. Of these, particularly

25 preferable are bis (4-aminocyclohexyl)methane, 1,3-
bis (aminocyclohexyl)methane and 1,3-

bis (aminomethyl)cyclohexane. These diamines can be used

singly or in combination.



15 20 25 In the present invention, the quantity of the recurring units
derived fromthe |lactamor the am nocarboxylic acid is in the range of
usually 0 to 50 % by nol, preferably 0 to 30 % by nol. Sone preferred
exanpl es of the sem aromatic polyam des of the invention are given bel ow
(1) TA/ AA/ HVDA Conponent rati o: 60-45£?D|9640-55 nol d/ 100 nold (2)
TA/ | A HVDA Conponent ratio: 85-60 nol% 15-40 nol d/ 100 nold (3) TA/ I A/ AA or
SA/ HVDA Conponent ratio: 85-55 nol % 5-25 nol % 5-20 nol d/ 100 nold (4)

TA/ | A/ 6/ HVDA Conpanether presenB85iBgenpl o 5-H8 Biafy®s-00 ofolt8£100 nold  (5)
TA/ 6/ HVDA Conponent ratio: 80-50 nol % 15-50 nol % 85-50 nold (6)

TA/ AN/ 6/ HVDAréanprariegt unatsodesived Famqthe dRGHRAWY Sl % 95- 80 nol d
(7) TA AA/ HVDA/ MPMDA Conponent ratio; 100-40 nnldﬂfo-o | 94 2 -88

nol % 80- 20 neind nokRrbREYAhEVacERakp| B3, the TIRGgH L r}’rst‘?rﬁéfr V&S PPok E-

caprol actam "TA" neans units derjved framterephthalic acid, "IA" neans
units derive&ﬁfﬂ@%vi§6§ﬁﬁﬁapi¥ §cF8,§bﬁéﬁqédm§“

5 ‘ Some preferred examples of the semiaromatic polyamides
of the invention are given below.
(1) TA/AA/HMDA |
Component ratio: 60-45 mol%/40-55 mol%/100 mol%
(2) TA/IA/HMDA
10 " Component ratio: 85-60 mol%/15-40 mol%/100 mol%
(3) TA/IA/RA or SA/HMDA
Component ratio:
85-55 mol%/5-25 mol%/5-20 mol%/100 mol%
(4) TA/IA/6/HMDA
15 Component ratio: |
85-55 mol%/5-25 mol%/5-20 mol%/100 mol%
(5) TA/6/HMDA
Component ratio:
80-50 mol%/15-50 mol%/85-50 mol%
20 (6) TA/AA/6/HMDA
Component ratio:
80-30 mol%/15-65 mol%/5-20 mol%/95-80 mol%
(7) TA/AA/HMDA/MPMDA
Component ratio:
25 100-40 mol%/60-0 mol%/20-80 mol%/80-20 mol%
In the above examples, "6" means units derived from é&-
caprolactam, "TA" means units derived from terephthalic

acid, "IA" means units derived from isophthalic acid, "AA"



10 15 20 25 neans units derived fromadipic acid, "H DA" neans units
derived from hexanet hyl enedi am ne, and "MPMDA" neans units derived from
2- met hyl pent anmet hyl enedi am ne. The sem aronati c pol yam de having a | ow
content of the MO conponents according to the invention can be prepared
by, for exanple, the follow ng proce S. (1) A semaromatic pol yam de
prepolyner is first prepared by a conventional process, then the
prepolyner is treated with boiling water, and the prepol ymer is, further
pol yneri zed tiathk thétprédpoiyedrfhetaddis Mkl pd " MEANSAURLER pol ymer
of a sem aromati c pol yanmide is prepared by a conventional process,_ and
then the hi glerpukgméronshexenethy iererininamg anst eMPPhe WEATSr BRLES

pol yani de prepol ymer can be prepared by, for exanple, adding the
dlcarboxyl|cdacnde@oirpmsz-G@FthE¢%¥ﬁm%ﬁﬁ¥%QR?4% Tffe (or its derivative)

to an adqueous nedium fuyrther addi if,

?H?nocarboxylic ﬁ@hg,sﬁﬁﬂaﬁgﬁﬁFgﬁ éﬁgﬂ#FHﬂgﬁgﬁégégSL gwlgﬁkgg%gggkcg ®In
is reaction, the diamne is used in f I

i “of (1 { #0aFBpOEREar T Ph Gar By iudiop, T Bl brfppgaced on
ep alic_acid an ot her i i i i i

al i phatic dP¥ar %8>¥yle?{8m§2‘|gds%%%F?%%g?‘lg%/&%ged .éé‘lgﬁaisgCIrch?iroLI ingar usual |y

conduct ed in'an.aaqgspE?E%mﬁ%r@ﬂa&f@rﬁo£§§midé‘pﬁkﬁbﬁyﬁer tilke fiesetor is

Eg;gfﬂ rgtgsan i nert gas such as é nitrogen gas. The aqueous medium used
%yéﬁéf%ﬁ ﬂ@ a conventional process, then the prepolymer 1is
treated with boiling water, and the prepolymer is further

10 polymerized until the prepolymer becomes a high polymer.

(2) A high polymer of a semiaromatic polyamide is
prepared by a conventional process, and then the high
polymer is treated with boiling water.

The semiaromatic polyamide prepolymer can be prepared

15 by, for example, adding the dicarboxylic acid (or its
derivative) and the diamine (or its derivative) to an
aqueous medium, further adding if necessary the lactam or
the aminocarboxylic acid, and heating them in the presence

‘of a catalyst.

20 In this reaction, the diamine is used in an amount of
almost 1 mol based on 1 mol of the total of the aromatic
dicarboxylic acids (total of the terephthalic acid and
other aromatic dicarboxylic acids or linear aliphatic
dicarboxylic acids optionally used). This reaction is

25 * usually conducted in an atmosphere of an inert gas. In
general, the reactor is purged with an inert gas such as a

nitrogen gas. The aqueous medium used herein is usually



15 20 2

5 water,

but it may contain organic solvents soluble in water,

e.g., alcohols such as nethanol and ethanol. Exanples of the catalysts
enpl oyabl e for preparing the prepolymer in the invention include
phosphoric acid,

phospho

hypophosphorous acid, and salts and e

salts and ester conpounds of the phosphoric acid,

rous acid, salts and ester cogqounds of the phosphorous acid,
t

er conpounds of the hypophosphorous

acid. Specifically, there can be nmentioned: salts of phosphoric acid, such

as potassium
phosphat e,

esters
ester,

phosphor ous aci d,
phosphite,

cobal t

aci d; salts dicishosggdro@ndacistersgenpasngst asstien P

phosphi te, manganese phosphite, nickel hosphiite and cobalt(ﬁ?g&p@&kf; and

22 5 10

of ph

AsPhah g ;1 SadiumLRRasANBE§antal §6 ke sidaltLe TBONES UM
manganese phosphate, nickel phosphate and cobalt phosphate;

QRN | G 3Ll da13keb1ds stBhhyk RetBEnoBtdnd etdsdr®yl. i sopropyl

butyl ester, hexyl ester, isodecyl ester, octadecyl ester, decyl
ester, stearyl est@fanids plEekye eatalystspbaspbgable afod prsadaringf the

such as potassi um phosphite, sodi um phosphite, cal cium

NESNGsd ymerpies phiet ¢ nveanganesrcphds pphosphon sk elcighosyetlicse and

~phosphite; esters of phosphorous acid, such as nethyl ester, ethyl
estea, |F5pronyi easfear cdmpiopindesbér thherhbspboric a¢kddadi@srhnangus
oct adecyl ester,

decyl ester, stearyl ester and phenyl ester of phosphorous
BRI A4S Wé%%esium

hypophosphorous acid, and salts and ester compoun

hypophosphorous acid.

10

Specifically, there can be mentioned:

salts of phosphoric acid, such as potassium phosphate,

sodium phosphate, calcium phosphate, magnesium phosphate,

manganese phosphate, nickel phosphate and cobalt phosphate;

esters of phosphoric acid, such as methyl ester, ethyl

ester, isopropyl ester, butyl ester, hexyl ester, isodecyl

15 ester, octadecyl ester, decyl ester, stearyl ester and

phenyl ester of phosphoric acid;

salts of phosphorous acid, such as potassium

phosphite, sodium phosphite, calcium phosphite, magnesium

phosphite, manganese phosphite, nickel phosphite and cobalt

20 phosphite;

esters of phosphorous acid, such as methyl ester,

ethyl ester, isopropyl ester, butyl ester, hexyl ester,

isodecyl ester, octadecyl ester, decyl ester, stearyl ester

and phenyl ester of phosphorous acid;

25

salts of phosphorous acid, such as potassium

phosphite, magnesium phosphite, manganese phosphite, nickel

phosphite and cobalt phosphite; and



15 20 25 salts of hypophosphorous acid, such as potassium hypophosphite,
sodi um hypophosphi te, cal ci um hypophosphite, vanadi um hypophosphite,
magnesi um hypophosphi te, manganese hypophosphite, nickel hypophosphite and
cobalt hypophosphite. These phosphorus type conpounds can be used singly
or in conbination. The phosphorus ty. f conpound is used in an anount of
usually 0.01 to 5 % by nol , preferabl£ 0.02 to 2 % by nol, based on the

di carboxylic acid. In the above reaction, a term nating reagent is

preferably enployngtgxaﬂphyﬁopﬁoéﬁmbfdusﬁauﬂdJuyuoba@snp@tassdumde benzoi ¢
acid, alkali netal salts of benzoic acid and acetic acid. The termnating
reagent is UpefobRoaphiadpusbd i lisprsddhodbiilte, 0 calodum pypbphabbpipel to 2
mol, based on 1 nol of the dicarboxylic acid. Adjustnment of the anmount of
t he term nat vagaBeagehipopkesphi tpossadres iun hvmenhesrld tey ePageaRBFecul ar
wei ght of the resulting prepolynmer, specifically an intrinsic viscosity
(n)  ther eof hypbehpephokyrenifkel i hyperhrsrit thddd @addndi ti ons of a
reaction tenperature of usually 200 to 290 C, preferably 220 to 280 C, and
a reacti dn thypophogpbakky 0.5 to 5 hours, preferably 1 to 3 hours. This
reaction may be carried out_ at atnospheric pressure.or under .pressure, but
it is preferably @&ﬁFPeHhBﬁPhBHH%rt%?%s%ﬂ@%?P e‘?%héfigﬁeggfég g?eB%s set
at usually 20 to 60 kg/cn2, preferably 25 to 50 kg/cn2. By virtue of the
pol ycondensatifoFOPRIEELIAN23 5

The phosphorus type compound is usedbin an amount of

usually 0.01 to 5 % by mol, preferably 0.02 to 2 % by mol,
10 based on the dicarboxylic acid.

In the above reaction, a terminating reagent is
preferably employed. Examples of the terminating reagents
include benzoic acid, alkali metal salts of benzoic acid
and acetic acid. The terminating reagent is used in an

15 amount of usually 0.01 to 5 mol, preferably 0.1 to 2 mol,
based on 1 mol of the dicarboxylic acid. Adjustment of the
amount of the terminating reagent makes it possible to
control an average molecular weight of the resulting
prepolymer, specifically an intrinsic viscosity (n)

20 thereof.

The prepolymer [A] is prepared under the conditions of
a reaction temperature of usually 200 to 290 °C, preferably
2920 to 280 °C, and a reaction time of usually 0.5 to 5
hours, preferably 1 to 3 hours. This reaction may be

25  carried out at atmospheric pressure or under pressure, but
it is preferably carried out under pressure. The reaction
pressure is set at usually 20 to 60 kg/cm?, preferably 25

to 50 kg/cm2. By virtue of the polycondensation reaction



10 15 20 25 nentioned above, a prepolymer having an intrinsic viscosity
(fl), as nmeasured in a concentrated sulfuric acid at 30 C, of usually 0.05
to 0.6 dl/g, preferably 0.08 to 0.3 dl/g, can be obtained. The

sem aromati ¢ pol yam de prepol yner having the above intrinsic viscosity
usually has a nunber- average nol ecul wei ght of 700 to 2,000. The

sem aromatic polyam de prepol yner produced in the aqueous nmediumis
separated fromthe reaction solution. The separation between the reaction
sol uti on andmeheisretaabowe | ca poincalinky Mespoly /e 1a&H1BE16aVEPERSEEY by
for example, . filtration, centrifugal separatjon, etc.,6 but it i ’
effective thdn)thasreagebadsi 1t i SAPCYN R gs‘{]rélrlﬁ c?&}ge(?tsg?i arbati c
pol yanm de prepolymer is flashed in air through a nozzle to.p rf,orm

sol i d-1i qui dofepanaliwn?.0h t¢m9f5rdﬁ/QMWﬂﬁﬁﬁ?HQHlyb%eégrFﬁgot edg/g'

sem aromdtic polyanide according to the inventiagn, the seniarg I C
pol yani de pr epol prepbbpineded ?E@zﬂﬂﬂ&?qqyﬁﬁﬁﬁzﬁéi&?“#a?hprﬁgpgyggéried and

t hen subjected to post polynerization. In th ' '
t enper at Wt e HRVi@gefhecaRo%et BREWHRF T Welnsscecfﬁela Be&lfft%:‘)"t&%}l‘%%ﬁnhggmﬂ%’gga| yner

Is preferably high, that is, the r r |

E;eg;p?nt Em@%ﬁ?ﬁ e}P@EEﬁE%?f W%l%é€g¥$§ﬂ%gt?%q%é%nﬁcfﬁ%ggfgﬁggfﬁhggi?g 100
" I cul ar ref.era T; t ' {6 d [

ey of t he PSR e R PR TR A R o o e e et e 5 Reial Ty

5 to 500 minutes, RLEf @8Rl ¥1nd 0rbQed26h Rduiteson . Patd eidparday iphef erably 30

&ftﬁotﬂznaéféj vihen the conta?t of thg seniaronatic_polyanjde pr epol yner
etheet? the reaction solution and the semiaromatic

10 polyamide prepolymer can be carried out by, for example,
filtration, centrifugal separation, etc., but it is
effective that the reaction solution containing the
produced semiaromatic polyamide prepolymer is flashed in
air through a nozzle to perform solid-liquid separation.

15 Tn the first process for preparing the semiaromatic
polyamide according to the invention, the semiaromatic
polyamide prepolymer obtained as above is contacted with
water, dried and then subjected to post polymerization.

In the present invention, the temperature of water

20 contacted with the semiaromatic polyamide prepolymer is
preferably high, that is, the temperature of the water used
in the treatment (washing treatment) is usually 30 to 100
°c, preferably 50 to 100 °C, particularly preferably 70 to
100 °C. The contact time (i.e., washing time) of the

725 semiaromatic polyamide prepolymer with the water is usually
5 to 500 minutes, preferably 10 to 120 minutes,

particularly preferably 30 to 90 minutes. When the contact

of the semiaromatic polyamide prepolymer with the water is



5 10 15 20 25 carried out in a container such as a drum the contact is
desirably conducted with stirring. In the present invention, the anmount of
the water contacted with the sem aronmatic pol yam de prepol yner can be
properly determ ned dependi ng on the anount of the conponents

(l ater-descri bed MO conmponents) to b transferred into the water fromthe
sem aromati ¢ pol yam de prepolyner, the water tenperature, the contact

nmet hod, etc., but it is usually 50 to 10,000 parts by weight, referably
200 to 1, 000cpariedbyuneigha cdrdssihiesn sLeh g&r ﬁserrmEh@hFOBFa‘FEels

sem aromati ¢ pol yam de prepol yner. The sem aromati c pol yam de prepol yner

t hus cont act dgsimebhywaeedueerd AAHN £Hidde€%nount of water, so that the
sem aromati c pol yam de prepolynmer is dried prior to th ubseguent st ep.
I't is preferabl e TRatharpraseRt I R%r P@ouBEIQEHFﬁg B?gﬁﬁlyner i's

carried out under vacuumor in a Stream.of an inert gas o of
nitrogen)g TgéntﬁﬁgﬁﬁggiEﬂp€$%l%ﬁ%ﬁ§%¥mﬁﬁﬁé?§Fﬁy%p6ﬁ§rgfﬁ8§E¥ﬁgrté%%g$%1ure
at which the sem aronatic pol N, de epol i dit

Cuall o 0 PEoREBLE anFerBrads AGS R e BrBRRLode FRRY et ®t hese
conditions, the wate ncentration i ar LC polyam de

pr epol yner FQmBBB?EéEeg??geEE %ﬁ#@ﬂﬁ%?”ﬁgﬁégﬁﬁﬁﬁﬁgggoggg%ﬁl Bre?erably
not nore tha@rgagggr%ﬁ‘e'ﬂ%etﬁé %&f&b'ﬁﬂcd&PttH@rs%mtia%ma%igogomﬁahi&@r t he

drying, infrar ys, c. are enployable as heating neans.

prepolymer, the water temperature, the contact methbd,
etc., but it is usually 50 to 10,000 parts by weight,

| 10 preferably 200 to 1,000 parts by weight, based on 100 parts
by weight of the semiaromatic polyamide prepolymer.

The semiaromatic polyamide prepolymer thus contacted
with water contains a large amount of water, so that the
semiaromatic polyamide prepolymer is d:ied prior to the

15 subsequent step.

Tt is preferable that drying of the semiaromatic
polyamide prepolymer is carried out under vacuum or in a
stream of an inert gas (e.g., stream of nitrogen). The
drying temperature is generally lower than the temperature

20 at which the semiaromatic polyamide prepolymer is melted,
and it is usually 100 to 180 °C, preferably 120 to 140 °cC.
By the drying under these conditions, the water
concentration in the dry semiaromatic polyamide prepolymer
is decreased to usually not more than 5,000 ppm, preferably
25 not more than 3,000 ppm, more preferably not more than
1,000 ppm.
For the drying, infrared rays, etc. are employable as

heating means.



25 5 10 In the present invention, the dry sem aromatic pol yam de

pr epol yner obt ai ned as. above is then subjected to post polynerization

(pol ycondensation reaction). It i's preferable that the post polynerization
(post polycondensation reaction) is carried out by heating the dry

sem aromati ¢ pol yam de prepolyner to ?g nolten and applying a shear stress
to the nolten resin. In this reaction,;"the dry sem aromati c pol yam de
prepolymer is heated to a tenperature at which the prepolyner is at |east
mel ted. |In generalln the grgsestninvention, p81s SHESPLEFOMMAE i s heated to
a tenperature not |ower than the nelting point of the dry sem arqomatic
ponade prepopiwamipeebrerplymes robt AUraovg d’r?erthﬁﬁ‘aﬁupﬁécﬁﬁgt FAg
poi nt of the prepolynmer by 10 to 60 15 c. 20 25 The shegar stress can be
appli ed to tpeostobrdimesiFAthyn ARAFECHRINIAFIRE HRAF T uder 'with vent, a
kneader, 'a Brabender m || or the |ike. It is presuned.that., b% viEtue of
application of a I§hésrrsefesabis ERRC nbht &P%‘gﬁ%mﬁé‘zﬁg‘ﬁf)@n 8Py

sem aro i ¢ pal yam de prepolyners,are mutually - poly al so

t he poI32%ndéﬁ@é?P&ﬁepéééﬁanXSFct%ﬂ%?r%%Lﬁ?ﬁ%%a%éﬁgéﬁ)a?%géggghggg
proceeds. The, second _process f ri jﬁﬁﬁg [ I 1 de havi ng
a | ow conten IBTSFWéa%Epggﬁ%o §%¥§&f§§6%$%?ﬁb to ?%gq?%3gﬁf%%h&?g‘a process

T on e RS o BrRBECBC Ao SRl teqmight sem arort
' In this reaction, the dry semiaromatic polyamide
prepolymer is heated to a temperature at which the
10 prepolymer is at least melted. In general, the dry
semiaromatic polyamide prepolymer is heated to a
temperature not lower than the melting point of the dry
semiaromatic pomade prepolymer, preferably to a temperature
higher than the melting point of the prepolymer by 10 to 60
15 °c. |
The shear stress can be applied to the molten resin by
means of a twin-screw extruder with vent, a kneader, a
Brabender mill or the like. '
It is presumed that, by virtue of application of a
20 shear stress to the molten resin, the molten dry
semiaromatic polyamide prepolymers are mutually
polycondensed, and also the polycondensation reaction of
the resulting condensate further proceeds.
The second process for preparing a semiaromatic
25 polyamide having a low content of the MO components
according to the invention is a process comprising the
steps of preparing a high—molecular weight semiaromatic

polyamide having anlintrinsic viscosity (n) of not less



26 10 15 20 25 than 0.7 dl/g and then treating the sem aromati c pol yam de
with water. For preparing the high-nolecul ar weight sem aronmatic

pol yam de, various known processes are avail able. For exanple, the
above-nenti oned prepolyner is first prepared and the prepolyner is then
melt kneaded to obtain the high- nol | ar wei ght sem aromatic pol yam de,
or the above- nentioned conpounds are tTeacted wi.th each other under
heating to directly prepare the high-nol ecul ar wei ght seniarogatic
pol yani de. , thant he7sdi¥ar andt thepdineat g fhe £988259Ma64GePOLYAMLAG ed

di carboxylic acids, unreacted diam ne, unreacted |actam or am nocarboxylic
acid, cyclicwikhgwaterforned from one nol ecul e of diani ne and one nol ecul e

of dicarboxylic acid, particularly cyclic hexanethyl ene adi. 1 de, .and
ot her IOM/oIigoneF@rc§ﬁﬁEﬁéh@§,th@n@%ﬁ%&%?%ﬁﬁdiﬁﬁjw 9 S@@ﬁ%%ﬁé%?%c are

generally contained _in addition to the desired seni_ar ti.c pelyam de.
These conpon@ﬁﬂya@#éefsHPEbP%SikPTWFI??ﬁF%&ﬁQﬁ.arfhéw%%ﬁ%g%F'ofgkﬁe MO

component s I conyen Lonel SerLareriLS Solyatyiss SO LeopgBk tach o

much as % mati c pol yam de of the

i nvention hasn%nl m;ggg%ggt af %Qe%ﬁgggﬁgggwgﬁggaeauy$tdm%aigo&h@nh;gh—the

N(}cpnponent? 'oh (determ ned Imrersing a sanple in
bqQi li ng matGQw%%C%ﬁ%§CH%35hg4seﬂ LU S e et e awnboyeof the

extracts) is” usua -nmore than 0.25 % by wei ght, preferably not nore
mentioned compounds are reacted with each other under
heating to directly prepare the high-molecular weight

10 semiaromatic polyamide.

Tn the semiaromatic polyamide prepared as above,
unreacted dicarboxylic acids, unreacted diamine, unreacted
lactam or aminocarboxylic acid, cyclic oligomer‘formed from
one molecule of diamine and one molecule of dicarboxylic

15 acid, particularly cyclic hexamethylene adipamide, and
other low oligomers components, which are defined as MO
components, are generally contained in addition to the
desired semiaromatic polyamide. These components are
soluble in boiling water.

20 The content of the MO components in conventional
semiaromatic poiyamides sometimes may reach as much as 2 %
by weight.

In contrast, the semiaromatic polyamide of the
invention has a low content of the MO components, and the

25  content of the MO components in the invention (determined
by immersing a sample in boiling water at 100 °C for 24
hours and measuring the quantity of the extracts) is

usually not more than 0.25 % by weight, preferably not more



27 10 15 20 25 than 0.15 % by weight, particularly preferably not nore

than 0.10 % by weight. In order to decrease the content of the MO
components to the above extent, the obtained sem aromatic polyamde is .
contacted with an aqueous nediumto transfer the MO conponents contained in
the sem aromatic polyam de into the gfueous nedium and thereby renpve
them The aqueous nedium used herein is generally water, and this aqueous
medi um may contain water-soluble organic solvents such _as alcohols, if
needed. It i shpneDed&bkebyhweight, comr bieuAr bh @R IFaCE "REPyani de

w th aqueous nediumis carried out under warm ng- or heating. The

t enper at ure &bdnt Rel@nduky WeighE- aqueous nediumare the same as those in

cem aromat 1o pol yhnpader £ SReraaterhe crist S HHitell heSheRSS
ot cular |y Gy &her abPye36xRERbr eLPRooBbAf Setirrhmdl R EFYeR A B S e
aueous Fed TR At P o g R AR o8 o R MM P ed Trom.
hi ch the. VORISR Es R L A8 e R et
seni aromatic  pol yam dey wherebynkbepGopteste ofhétie Mbe onposant sidiurhe

sem aromat i ¢ pol'yam de can be decreased to the above- nentioned extent. The
separ ati on befeemhdhe nqueeuserally water, and this aqueous medium may
contain water-soluble organic solvents such as alcohols, if

10 needed.

Tt is preferable that the contact of the semiaromatic
polyamide with aqueous medium is carried out under warming
or heating. The temperature and the amount of the aqueous
medium are the same as those in case of the prepolymer.

15 | The contact time (i.e., washing time) of the semiaromatic
polyamide with the water is usually 5 minutes to 24 hours,
preferably 5 minutes to 15 hours, more preferably 10
minutes to 8 hours, particularly preferably 30 minutes to 5
hours.

20 By virtue of contacting the semiaromatic polyamide
containing large amounts of MO components with the aqueous
medium, at least a part of the MO components are extracted
from the semiaromatic polyamide into the aqueous medium.

The aqueous medium into which the MD components have

25 been extracted is separated from the semiaromatic
polyamide, whereby the content of the MO componehts in the
semiaromatic polyamide can be decreased to the above-

mentioned extent. The separation between the agueous



28 5 10 15 20 25 nedium and the sem aromati c pol yam de can be carried out
by a known nethod such as filtration or centrifugal separation. The
sem aromati c pol yam de thus separated fromthe aqueous nediumis then
generally dried to renove water content. The conditions for drying the
sem aromatic polyam de and the waterpgoncentration in the sem aromatic
pol yam de after drying are the sane as those in case of the prepolyner,

except that the drying tenperature is set at 100 to 250 C, Q%Ler b 120
to 200 C. AnatddHunpragceddief semppspppthg BOSXMEIR AT doepcﬂafa‘r%i ou%a ng a
| ow content of the MO conponents according,to the inventian is a process
in which t he sdmammatihodeuginfgef1iEr ?-?ne%fr‘fﬁéﬁr,l%ﬁar an inert gas
is supplied into the polyanmde resin to forman inert gas flowin the

extruder andceRRNEMPI ncrease venting effect. The gas to be supplied is
inert to the polyanide resin, and ex | es: e i iddogen gas
and other inert ga& %ﬁﬂﬁ?rQQ§%&ﬁ gpggﬁmgig,Eﬁﬁéoééﬁéf%ﬁ§gg§%$£§§%{the
content of the MO conpgnents to not a 5 0 PG WHsert he ratio
of the fltéw raa‘i?‘ée?‘h%/“?g) i Jt%é"%&}pﬁﬂt%%gégg agg?ﬁeto/d?sc ar ge rate (kg/ hr)
is preferably deéo be not less than 0.02. The ratio of the gas flow
rate (nB/ hr) T ?ﬂa'discharge rate (kg/hr) is particularly preferably not

less than 0.05. Zﬁhe conditions for drying the semiaromatic polyamide
and the water concentration in the semiaromatic polyamide
after drying are the same as those in case of the
10 prepolymer, except that the drying temperature is set at
100 to 250 °C, preferably 120 to 200 °C.

Another process for preparing a semiaromatic polyamide
having a low content of the MO components according to the
invention is a process in which the semiaromatic polyamide

15 is melt extruded, while an inert gas is supplied into the
polyamide resin to form an inert gas flow in the extruder
and thereby increase venting effect. The gas to be
supplied is inert to the polyamide resin, and examples
thereof include a nitrogen gas and other inert gases such

20 as an argon gas. In order to decrease the content of the
MO components to not more than 0.25 % by weight, the ratio
éf the flow rate (m3/hr) of the supplied gas to the

discharge rate (kg/hr) is preferably made to be not less
than 0.02. The ratio of the gas flow rate (m3/hr) to the

25 discharge rate (kg/hr) is particularly preferably not less

than 0.05.



5 10 15 20 25 In order to decrease the content of the MO conponents, there
can further be' enpl oyed the foll ow ng process which conprises the steps
of : bringing terephthalic acid and optionally isophthalic acid and an

al i phatic dicarboxylic acid of 4 to 18 carbon atons into contact with an
aliphatic diamne of 4 to 12 carbon-gjonms and optionally a lactamor an

am nocarboxylic acid of 6 to 20 carbon atons, to prepare an aromatic

pol yam de prepol ynmer conprising 40 to 90 % by nmol of the recurrin unlts
(A) derived fron1Iheor@eEph@rd#¢ﬁﬁﬂﬁﬁ(ihﬁufonﬁﬁétapﬁpHQFlﬁ dF SRR 4 to
12 carbon atons, 0 to 50 % by of the recurrln éB% rived from
t he i sopht hathereagid éhﬁthﬁ%'%ﬁfﬁﬂﬂﬁQX?QMQQﬁ e &P ngopfﬁ ?5@% S oms, 0

to 60 % by nmol of the recurrlgg}%gjts (C derived fromthe aliphatic
dicarboxylicCQEPH1§PS4th% g%e n atons and the aliphatic dianine of 4

to 12 b t d,0 to 50 ' d

[ om the | act am oPFLPHLSARLRETER BRI CHl A8 B eian0 Lot BORERERS t hen
bj ect th I

Sem ar ot c Ry AHAGEE B URRTOTE ﬁ%%ﬁqﬁodq@%CY%ﬁ%ﬁﬁg?L@CFéﬁégf £y (1) of 0.5

to 1.5 .d'/g a&% tur %hSEné%EQ{:e&ftﬂ‘gaﬁ he 5600l eRErtiaeNBE 4 P8l ypreri zation
to obtain a M ar ota m de having an intrinsic viscosity (Ti) of

0.8 to 2.5 d"Q hfaEBﬁspéﬂ&eéétiéhéiiﬁﬂé“%hdMéhho&hanaam&ﬁsaaﬁbpxpmées of
nelt extrudlng Pﬁe sem aronmatic polyamde with supplying an inert gas into
the resin, a,sen akOBRELC2POLYABdEEatoms, to prepare an aromatic
polyamide prepolymer comprisiné 40 to 90 % by mol of the
10 recurring units (A) derived from the terephthalic acid and
the aliphatic diamine of 4 to 12 carbon atoms, 0 to 50 % by
mol of the recurring units (B) derived from the isophthalic
acid and the aliphatic diamine of 4 to 12 carbon atoms, 0
to 60 % by mol of the recurring units (C) derived from the
15 aliphatic dicarboxylic acid of 4 to 18 carbon atoms and the
aliphatic diamine of 4 to 12 carbon atoms and 0 to 50 % by
mol of the recurring units (D) derived from the lactam or
the aminocarboxylic acid of 6 to 20 carbon atoms,
then subjecting the prepolymer to solid phase
20 polymerization to prepare a semiaromatic polyamide
prepolymer having an intrinsic viscosity (n) of 0.5 to 1.5
dl/g, and
further subjecting the prepolymer to melt
polymerization to obtain a semiaromatic polyamide having an
25 intrinsic viscosity (n) of 0.8 to 2.5 dl/g.
| If the process is combined with the aforesaid process

of melt extruding the semiaromatic polyamide with supplying

an inert gas into the resin, a semiarpmatic polyamide



30 10 15 20 25 having a content of the MO conponents of not nore than 0.25
% by weight can be easily prepared. In the first step of the process to
prepare a sem aronatic pol yam de having-a decreased content of MO
conponents, the-dicarboxylic acid and the diam ne are polycondensed
through nelt reaction, to obtain a prpolynmer having an intrinsic
viscosity (ri), as measured in a concentrated sulfic acid at 300 C (the

same applies hereinafter), of 0.05 to 0.6 dl/g, preferably 0,08 t 3
dl /g, in thehfyingof @oBBERE. OfHehe é%ﬁ%fmfi?“%rse% r8°FhE°%FeBgF9n@r9?s

conducted at a tenperature of usual]ly 200 to, 290 C, preferably 220 to 280
C, for a perfoBYoreightl £ 0PS ?%sgim(ﬁﬁes?a]iﬁde‘ferabl y 1to 3 %ours. Thi s

reacti on can be carriggegg%ﬁgtﬁa%%ggiﬂgﬁgk%xgkgé§q&pﬁgr under, pressure, but

it is pr,eferanyIE‘aF essure. In thrs case, the

reaction pressure is_in the.r R / f er abl
25 to 50 kg/ EPL2EPTG lfopg%%%ggﬁ?gé% as Apoc}gyc%e%%zeg)icgﬁge%%()fgggpol yme%/

obt ai ned 4 n the aboye st encl 1 PLALSERDLY aSbl SRS Athd GibamBNAkrel wat er

content t adjustnent of 1ts crystallinity. That is, it is

preferabl e that LRGUALER CARbEGH hoLENEeREERSYIEY dntalscheptegolomenot

%rfhéngﬂ fh%@-;pr?ai?ﬁﬁgg?ﬁg;yﬂf' i n!tyti(s made to be not less than 20
crystallinity of:L tghe pr ep(l)l yrrcerocziesbiﬂgdj?s; eimﬂaﬁﬁe?m@m and the
above- ment i oR@gcentrated sulfic acid at 30° C (the same applies
hereinafter), of 0.05 to 0.6 dl/g, preferably 0.08 to 0.3
10 dl/g, in the form of a solid.
The reaction to prepare the prepolymer is conducted at
a temperature of usually 200 to 290 °C, preferably 220 to
280 °C, for a period of usually 0.5 to 5 hours, preferably
1 to 3 hours. This reaction can be carried out at
15 atmospheric pressure or under pressure, but it is
preferably carried out under high pressure. In this case,
the reaction pressure is in the range of usually 20 to 60
kg/cm?, preferably 25 to 50 kg/cm?.
Prior to the solid phase polymerization, the
20 prepolymer obtained in the above step is preferably
subjected to removal of water content therefrom and
adjustment of its crystallinity. That is, it is preferable
that the water content in the prepolymer is decreased to
not more than 5,000 ppm and the crystallinity is made to be
25 | not less than 20 %, though these conditions are not
essential.

The water content and the crystallinity of the

prepolymer can be adjusted to be in the above-mentioned



31 10 preferable ranges by heating the prepolyner at a tenperature |ower
than the heating tenperature in the solid phase polynerization step. In
general, the prepolynmer is heated at a tenperature of 50 to 170 C,
preferably 100 to 150 C. Subsequently, the prepolyner is heated under
vacuumor in a gas streamto perforQ%folid phase pol ynerization, whereby
an aromatic polyamde is prepared. Thé solid phase polynerization can be
carried out in any of continuous and batchw se processes. The apparat us
used for theprpdeyabilezathgasnby hearing dfthe @nerAYMaTd Aodi zont al ones,
and it may be any of stationary type, main body rotary typg and stanring
type. |n thetpnpseatuireyénweonthihethe|hen g & eMPargidihFrdl fgﬁiéﬁ g

prepare the sem aromatic polyamde is 20 25 carried qut by heating.the

pr epol ymer aphaseapbﬁymﬁﬂlzatéonastéﬁper%ﬁLﬁ%ﬁ?ﬁa¥nnéﬂﬁgﬁﬁ%poﬁﬁyﬁr?ﬁg
melting point of the prepolyner, preferabl 1o 260 C, [ et.i.od of
usual |y 0. 03heat@dhalir &, tERERERRBEG OF Ssoté ﬁggrég fﬁ§5§%P&§ybﬁ§@eEb

pol ymeri zation can be conducted either wunder vacuumor in a gas stream
but it is?préf abl'y conducted in a gas stream particularly in an inert

928 | SLLSAM 11 UM ESoatnlle 0RE bRokSRInLE 0 AR loquisiatio bul0

gg[ Sg?nhdtehﬁa%%q SHIASE ALY TR b2akhon £5118%nAsEnsHmss1 At ar omat i ¢
whereby an aromatic polyamide is prepared. The sol}d phase
polymerization can be carried out in any of continuous and

10 batchwise processes. The apparatus used for the
polymerization may be any of vertical and horizontal ones,
and it may be any of stationary type, main body rotary type
and stirring type.

In the present invention, the solid phase

15 polymerization to prepare the semiaromatic polyamide is
carried out by heating the prepolymer at usually 170 °C to
a temperature of not higher than the melting point of the
prepolymer, preferably 200 to 260 °C, for a period of
usually 0.03 to 6 hours, preferably 0.1 to 2 hours.

20 | The solid phase polymerization can be conducted either
under vacuum or in a gas stream, but it is preferably
conducted in a gas stream, particularly in an inert gas
stream. In this case, the gas is used in an amount of
usually 1 to 500 liters, preferably 20 to 300 liters, based

25 on 1 kg of the prepolymer. |

Through the solid phase polymerization of the

prepolymer, a semiaromatic polyamide having anllntr1n51c



15 20 25 viscosity (71) of 0.5 to 1.0 dl/g, preferably 0.65 to 0.8 dl/g
can be obtained" In the sem aromatic pol yam de prepared through the solid
phase pol ynmerization step, the MO conponents are contained in anounts
smal l er than those in a polyam de prepared by a nelt kneadi ng process or
the like. If it is wanted to decrease ?Ee content of the MO conponents to
not nore than 0.25 % by wei ght, part? larly not nore than 0.15 9% by

wei ght, the above process is insufficient, so it is .preferanle to conbine

Wi th anot her process.. |t g pr.esest 1. ovanyyonpréfersbpy ef ssmbte 0Jat the
sem aromati c pol yam de obtai ned above is .then nelted and pol ycondensed

with applyin hﬁﬂ[ r5Svi >reby the desired aromatic pol yam de of
hi gh polynerg%g@fon dé%%é% égh e obtained. In order to nelt the aronmatic

pol yam de prepol yﬂEftr?é“%énaa%ma)ti% sheaLmsbECEBebALE@t Chroudhni tthe sCrew
vent ed extruder, a kneader, a Brabender, etc. are enployable. The

sem aronati c HO] YaprPRNGIRG iaatabaveteps the Maf comsanentecareing units
and has a glass transition tenperature of 70 to 150 C, preferably 80 to
125 C. Fgrt hesntdreed el anmitsc spalljan dhanf thheei ineatpalyamide
crystalline, so that it has a nelting point, and the nelting point is in
the range of PHEpdreBay @ neltnakmeadisgsp280ess S80LIE likeaselbfll hs
treatment with an_ aqueous nedium the sem aronatic pol yam de has an
intrinsic visawsédytd rddqremsearddeucontientacforbentPacePuerts i to Y 33 5

10 R
more.than 0.25 % by weight, particularly not more than 0.15

% by weight, the above process is insufficient, so it is
10 preferanle to combine with another process.

In the present invention, it is preferable that the
semiaromatic polyamide obtained above is then melted and
polycondensed Qith applying a shear stress, whereby the
desired aromatic polyamide of high polymerization degree

15 can be obtained. In order to melt the aromatic polyamide
prepolymer and to apply a shear stress thereto, a twin-
screw vented extruder, a kneader, a Brabender, etc. are
employable.

| The semiaromatic polyamide prepared as above has the

20 aforesaid recurring units and has a glass transition
temperature of 70 to 150 °c, preferably 80 to 125 °C.
Further, the semiaromatic polyamide of the invention is
crystélline, so that it has a melting point, and the
melting point is in the range of 266 to 360 °C, in many

25 cases 280 to 330 °C. In case of the treatment with an

aqueous medium, the semiaromatic polyamide has an intrinsic

viscosity (M), as measured in a concentrated sulfuric acid



15 20 25 at 30 C, of usually 0.5 to 3.0 dl/g, preferably 0.5 to 2.0 dl/g,
nore preferably 0.7 to 1.5.dl/g, particularly preferably 0.8 to 1.2 dl/g.
‘In case of the nelt extrusion in an inert gas, the sem aronati c pol yam de
has an intrinsic viscosity (ri) of usually 0.5 to 3.0 dl/g, preferably
0.9 to 1.5 dl/g. The sem aronmatic pogi m de obt ai ned as above has a | ow
content of the MO conponents. Theref , hold contam nation caused by the
MO conponents is hardly brought about and nol ded articles can be produced
in a stable spohdi nE, apenaliLy Maseaees,. Oedérighyprhéeagbole 0rBatoeht®,

the properties of the sem aromatic pol yam de are not deteriorated, and the
nol ded articheggpr aedueeprbfetdisl fisk. 7 ofo tihé Hug,t pextéduianivr omati c |
pol yam de retain good heat resistance, high nmechanical strength, |ow water
absorption prefierabey an8 gool. 2btl&d on Tresiasicande thehmehtapBtrektet | ent
propertiées inherent in the semaromatic pol yam_de. .In the production of

mol ded arti cliesansingrtheas sefharspmtaonsifaRodyagioen8asngBnt i on, vari ous

additives. used i.n the conventional | di_ng +RI GC S US| pol yam des,
e.g., stabil APEFINSAEGHEAELSHRY F‘Fa}or‘?r%c)a‘%ﬁ“sa,g“%@'%z%%l 3y§b?g/ The

sem aromati ¢ pol yam de of the %n%qgi}on can be nolded into articles of
desired shap®¥eferreayi Rg2i Eoto- hperature of not |ower than the

TEl {00 POIN AN L over s PaRe LIS SEOIRON (400 { BIPGEAEHEReOhakE Lo
content of the MO components. Therefore, mold
contamination caused by the MO components is hardly brought

10 about and molded articles can be produced in a stable
molding operation. Moreover, even by the above treatments,
the properties of the semiaromatic polyamide are not
deteriorated, and the molded articles produced by the use
of the thus treated semiaromatic polyamide retain good heat

15 resistance, high mechanical strength, low water absorption
properties and good abrasion resistance, which are
excellent properties inherent in the semiaromatic
polyamide.

In the production of molded articles using the

20 semiaromatic polyamide of the invention, various additives
used in the conventional molding processes using
polyamides, e.g;, stabilizers, pigments and lubricants, are
employable. |

The semiaromatic polyamide of the invention can be

25 molded into articles of desired shapes by heating it to a

temperature of not lower than the melting point and lower

than the decomposition temperature of the semiaromatic

polyamide using a conventional molding apparatus.



10 15 20 25 In the present invention, the sem aromatic pol yam de

prepolymer is washed with, for exanple, boiling water to selectively
transfer the unreacted starting nononmers and |ow oligonmers (MO conponents)
into the aqueous phase and thereby renove them Therefore, the

pol ycondensation reaction under sheagstress is hardly inhibited by the MO
conponents, and hence a sem aromatic polyam de resin can be obtained for a
short period of tine. Mre specifically, in the preparation of a.

seni aromati c pol yami bll@ec@r%ﬁﬁnﬁldlréﬁﬁntﬁpélperthee&emﬂ-ﬁgo’é’%hﬁtpo{?ééi‘m’tﬂﬁt tinme
of the sem aromatic pol yam de prepol yner %star é{i ng maieri al _in tt_t\éa o
pol ycondensaprenplymer t & t¥ashrd witthed®th §*aPRArFat GS* éﬂgb%a#%ﬁreased.
Conposi tion containing sem aromatic pol van d he sem ar j yam de
conposi ti onss©le€héveglﬁv'é¥ﬂril%%e%r@ec H’élrﬁarc&tegt E-Etaﬁglflguﬁ?ﬁgg%#r%oé? i ons

nmenti oned above. The first conposition conpris t ] [
pol yam de andoB ©iggpeps (O Wﬁﬁ%ﬁﬁ£%} & %% ugauggg%f g%%%é%?ibased on

100 par s by weight, ol the sei ABA 0! Y3 dea, TaRdseegedoomosi (1 on

conpri se e semaromatic polyamde and 1 to 70 %

by uei ght of _a_ modifi.cd el a8l aarifodiol stz dll $xses0vdacegpene tion

on _u .
preferably f GPRRsF Bontarns e sane tibrous reinforcenent as nentioned
above. The thif, oﬁgﬂgg,si 1§ 8 SOIDT ] SRsniAS dr2 t3Q Yoayameiightesoh thae be

sem aromatic poryamde and 1 to 70 % by wei ght of an 35
obtained for a short period of time..
More specifically, in the preparation of a
10 semiaromatic polyamide of equivalent properties, the amount
per unit time of the semiaromatic polyamide prepolymer
(starting material in the polycondensation) fed to the melt
kneading apparatus can be increased.

Composition containing semiaromatic polyamide

15 The semiaromatic polyamide compositions of the
invention are the first to the fourth compositions
mentioned above.

The first composition comprises the semiaromatic
polyamide and 5 to 250 parts by weight of a fibrous

20 reinforcement based on 100 parts by weight of the

semiaromatic polyamide.

The second composition comprises 99 to 30 % by weight
of the semiaromatic polyamide and 1 to 70 % by weight of a
modified elastomeric polymer. This second composition
25 preferably further contains the same fibrous reinforcement
as mentioned above.
The third composition compriséé 99 to 30 % by weight

of the semiaromatic poiyamide and 1 to 70 % by weight of an



5 10 15 20 25 aliphatic polyanm de. This third conposition preferably
further contains the 'same nodified el astomeric polymer and/or the same
fibrous reinforcenent as nentioned above. The fourth conposition conprises
the sem aromati c pol yam de or a conposition containing the sane and a
flame retardant. Fibrous reinforcemeyg Exanples of the fibrous

rei nforcenents enployable in the invention include inorganic fibrous
reinforcements, such as glass fiber, potassiumtitanate fiher,

met al - coatedalgphs§l¢|belyamkﬁ%ﬁn(?b#%nﬁhlﬁﬁﬂQQE§P§ﬁF98n EﬁFESHaP}%er

metallic carbide fiber and hardened net er; and f
re:nforcenenf§rt¢ﬁés§°FF%%%%st ?Eﬁ?ﬁ?ﬂqéaﬁﬁﬁﬁé St Smfﬁ?Faggiyméatggraffh
silane conpounds, for exanp vi nyl triethoxysi.l ane
anln?propyltﬁﬂéfﬁéx§gﬁléﬂ% %iﬁﬁpuﬁl IH%%VEW%6§1t%|W&gﬁég?gglgﬁgvetf t he
reinforcenents, rable are nor ani

%F‘ﬁs 8¥4 Eeco%%sjpt T I@ﬁy pr & gb L8eBRALsLl om the

glemp0|np of he?t i Tt I's glass fiber
ecause id exerts st re|n e i-Dy-0 e oKC is
used in §1 EIIP{?I“(]J& 5% 0% é%§6%% grge&%agm%g{ortg‘eer%?bn:éyh%g %oggglgéparts
by wei ght, mre /L gferably 15 to 150 parts by weight, based on 100 parts
by wei ght of the Sem ar omati ¢ pol yam de. The conposition conprising the
seni aromatic pol yani de and thep{hbs@sisreiifhmrammnt according to the
invention has a heat distortion tenperature HDT, as neasured in
accordance with ASIMP16480€! end: £ IiSréuk ofeirPjoradmemtis employable in

the invention include inorganic fibrous reinforcements,

10 such as glass fiber, potassium titanate fiber, metal-coated
glass fiber, ceramic fiber, wallastonite, carbon fiber,
métallic carbide fiber and hardened metallic fiber; and
organic fibrous reinforcements. These fibrous
reinforcements may be surface treated with silane

15 compounds, for example, vinyltriethoxysilane, 2-
aminopropyltriethoxysilane and 2-
glycidoxypropyltrimethoxysilane. Of the reinforcements,
preferable are inorganic fibrous reinforcement from the
viewpoint of heat resistance, and particularly preferable

20 is glass fiber because it exerts best reinforcing effects.

The fibrous reinforcement is used in an amount of 5 to
250 parts by weight, preferably 10 to 220 parts by weight,
more preferably 15 to 150 parts by weight, based on 100
parts by weight of the semiaromatic polyamide.

25 The composition comprising the semiaromatic polyamide
and the fibrous reinforcement according to the invention
has a heat distortion temperature HDT, as measured in

accordance with ASTM D 648 (load: 18.6 kg/cm?), of not



36 5 10 15 20 25 |l ower than 250 C and a flexural nodulus, as [
accordance with ASTM D 750, of not |ess than 100, 000 kg}cnﬂ.nﬁgfggsgrlnthe
content of the MO conponents in the conposition is low, and hence mol d
contam nation is hardly brought about in the nol di ng process. Mdified
el astomeric polyner The nodified el ag@meric polynmer enployable.. in the
invention is (i) a nodified a-olefin elastoneric'polyner or (ii) a

nodi fi ed t |/ /

?x0|Fffn 2[%238%%r¥%2%0?§§e ted 1%%§r%g§ ggﬁggggégféﬁ%%?g?ﬁnghfled
-olefin el ast i

constituentsaaFg %%ge8ﬁ£§€ﬁé%yégyéﬁ#plng%F&! e%%vgghézlﬁg ggbggnunt of

0.01 1o ﬁggg{?belb éﬁ)[fw %?%‘{%e{prt@f erabl v Q. Q8 Eﬁe5M@a551§p9ﬂeﬂ\@é OiY ,thdased

on 100 parts I'n elastoneric polyner. This nodified

a-olefin elastonerl as, i rest %
preferably 1°P%P ?§l§;88and %52 alﬁ% I't (ﬁ%a%#é?ék§¥%%%%gkl?%F%§Qgi?d%? 0?01

to 50 0/d0 gia, ALelerab! v 005 A dhdihddds  Further, the modifi ed

a-olefin-ela ric polymer has a nolecular weight dlstrlbutlon (MM Mn)

of usually 1.5 to 50, prefecailfded das3@omandlc rtransition
tenperature of wusually not higher than -10 C, preferably not hlgher t han

-20 C. Wen the ampunisdefiefaélastimerind pdlemers smplavetlecanbskel ic acid
or its derivative in the nodified a-olefin
invention is (i) a modified o-olefin elastomeric polymer or

(ii) a modified aromatic vinyl/conjugated diene block

10 copolymer.

The modified d-olefin elastomeric polymer is obtained
by graft copolymerizing an o-olefin elastomeric polymer

containing o-olefin units as major constituents with an

unsaturated acid or its derivative in an amount of 0.01 to

15 10 parts by weight, preferably 0.05 to 5 parts by weight,

based on 100 parts by weight of the o-olefin elastomeric
polymer. This modified a-olefin elastomeric polymer has a
crystallinity of not more than 20 %, preferably 1 to 19 %,
and has a melt flow rate at 190 °C (MFRjgoec) of 0.01 to 50
20 g/10 min, preferably 0.05 to 20 g/10 min. Further, the
modified o-olefin elastomeric polymer has a molecular
weight distribution (Mw/Mn) of usually 1.5 to 50,
preferably 2 to 30, and a glass transition temperature of
usually not higher than -10 °C, preferably not higher than
25 -20 °c.
When the amounts of graft.units of the unsaturated

carboxylic acid or its derivative in the modified o-olefin

elastomeric polymer are smaller than 0.01 part by weight,



el astoneric polyner are smaller than 0.01 part by weight, 37 5 10 15 20 25
the conpatibility with the sem aromatic pol yam de becones bad, resulting
in lovering of inpact strength of the polyani de conposition. \Wen the
graft amount exceeds 10 parts by weight, the degree of crosslinking of the
graft nodified product increases, and,the effect of inproving the inpact
resi stance of the conposition is so I mes | owered. Wen the crystallinity
of the nodified a-olefin elastomeric polynmer exceeds 20 % the heat

resi stance ofptheoRehyapi ety caimlosite ereminrcomstcnpelyentdedbedpmes- ol ef i n

el astomeric polyner, that is a base material of the nodified a-olefin

el ast omeri ¢ paHyneesubeing bin al dweringy sifalimpes tesisepgthi ef pbhener

~containing a- olefin units as major constituents, and it may caonsist of

units of twopelyemideacohpdsitsiar. mithazorithe gredll POgRBtnescesfsdilne units

in addition to the a-olefin units. The anpunt of the a-olefhn for

consti tutingptlres by weidhh, cthetdpmrae Qfolgrass LiekisgaPrfy thst 9FREE t han 65

% by nol, preferably not less than 70 % Db |, .and _the amount . of e

di ene i s Jsuabbyfdeforrodys bylngreaghsef eaz%wﬁﬁ%o etf%ecko 0 BS}‘pFBV?n%xtéltrlr%I es

. of the a-olefins enployable for_faqrmng the- .a-ol.efin_ el ' | ymer

i ncl ude et hyi@RactprepyPEARSe Af it LH & Ehe EPW§F§§FgF?%3%F§§é,

1-hexene, 1 pctene, 1 s - dodaceng,a i les 1@ inhe 1disebaeric
g@lﬁmgggeggggsgmﬂﬁy i

i ncl ude non- I enes, such as 1, 4-hexadi ene, dicyclopentadiene,

5-ethy|ideneb%ig%gg?gggggdgnQO2%§-the heat resistance of the polyamide

composition is sometimes lowered.
10 The o-olefin elastomeric polymer, that is a base
material of the modified o-olefin elastomeric polymer, may
be a low-crystalline elastomeric polymer containing o-
olefin units as major constituents, and it may consist of
units of two or more o-olefins or may contain small amounts
15 of diene units in addition to the o-olefin units.

The amount of the o-olefin for constituting the o-
olefin elastomeric polymer is usually not less than 65 % by
mol, preferably not less than 70 % by mol, and the amount
of the diene is usually 0 to 20 % by mol, preferably 0 to

20 15 % by mol.

Examples of the o-olefins employable for forming the
o-olefin elastomeric polymer include ethylene, propylene,
1-butene, 1—pentehe, 4-methyl-l-pentene, l-hexene, 1-

| octene, l-decene and l-dodecene. Examples of the dienes
25 include non-conjugated dienes, such as 1,4-hexadiene,
dicyclopentadiene, 5-ethylidene-2-norbornene and 2,5-
norbornadiene; and conjugated dieﬁes, such as butadiene,

isoprene and piperylene.



nor bor nadi ene; and conj ugat ed di enes, such as butadi ene, isoprene and

pi perylene. 38 5 10 15 20 25 Exanples of the a-olefin el astoneric polyners
include (x-olefin elastoneric'copolyners,.such as an ethyl ene/ propyl ene
copol ymer, an ethyl ene/ 1-butene copolyner, an ethyl ene/ 4-net hyl -1-pentene
copol yner, an ethyl ene/ 1-hexene copoggner, an ethyl ene/1-octene

copol yner, an ethyl ene/ 1-decene copol yner, a propyl ene/ethyl ene copol yner,
a propyl ene/ 1- butene copol ynmer, a propyl ene/ 4-net hyl -1 - pent ene copol yner,
a propyl ene/ 1- octExampldepobfnthe a-piepim eakbidtaterine paopensmincandea
propyl ene/ 1- dodecene, copol yner; and a- ol efin/non-conjugated diene

el ast oneri ¢ copdlefier elastonezsc "anpelypeese/ Prdpy@eR 1, 4- hexadi ene

copol ymer, an ethyl ene/ propyl ene/ di cycl opent adi ene copol yner, an

et hyl ene/ pr opstignehs/etrbplildanec@pobyher nexre ¢dpoleneel-batene

et hyl ene/ propyl ene/ 2, 5- nor bor nadi ene copol yner, an ’

et hyl ene/ 1- butogrdtiery c bopehhudieress copehyhek-peprene copolymer, an

et hyl ene/ 1- but ene/ 1, 4- hexadi ene copol yner and an

et hyl ene/3- bttdnyd/eBedlhfekgareCoPALYBRF netie LUPOISARIL -ORt@Rea- ol ef i n

el astoneric polymer is reacted with the bel ow described unsaturated :
carboxyl i ¢ aciapodamiers @dr pERYLoRe{ h-deREPe WS i Fed manner, to obtain

the nodified a-olefin el|lastoneric polyner. Exanpl es of .the graft nonomers
used for graf@r® i yﬁﬁ@‘*a%?@fmgﬁolﬁr{%lf%p%n?ﬂ e—bﬂl‘r%élt%ur at ed

di carboxylic acids, such 83,867 ¥hifa 2Ry I8t BGIMAS RFcdymer, a

propylene/l-octene copolymer, a propylene/l-decene

10 copolymer and a propylene/l-dodecene. copolymer; and o.-
olefin/non-conjugated diene elastomeric copolymers, such as
an ethylene/propylene/l,4-hexadiene copolymer, an
ethylene/propylene/dicyclopentadiene copolymer, an
ethylene/propylene/5-ethylidene-2-norbornene copolymer, an

15 ethylene/propylene/2,5-norbornadiene copolymer, an
ethylene/l—butene/dicyclopentadiene copolymer, an
ethylene/l-butene/1, 4-hexadiene copolymer and an
ethylene/l-butene/5-ethylidene-2-norbornene copolymer. The

o-olefin elastomeric polymer is reacted with the below-

20 described unsaturated carboxylic acid or its derivative in

the later-described manner, to obtain the modified a-olefin

elastomeric polymer.
Examples of the graft monomers used for graft

modifying the o-olefin polymers include unsaturated

25 dicarboxylic acids, such as acrylic acid, methacrylic acid,

o-ethylacrylic acid, maleic acid, fumaric acid, itaconic

acid, citraconic acid, tetrahydrophthalic acid,



a-ethylacrylic acid, maleic acid, fumaric acid, itaconic i i i
acid, tetrahydrophthalic acid, 39 5 10 15 20 25 nethyltetr:ﬁ;g}oSL:Lgf?QIC
aci d, endocis-bicyclo[2. 2. 1] hept- 5-ene-2,5-dicarboxylic acid (nadic

aci dTM and net hyl - endoci s-bi cycl of 2. 2. 1] hept - 5- ene- 2, 5- di car boxyl i ¢ aci d
(et hyl nadi c acidTM; and acid halide$9 am des, imdes, acid anhydrides
and esters of the unsaturated dicarboxylic acids, such as nmaleic chloride

fon b, o el i e e

ot st dekarCalfe st gL AT o gro

oot cebdamH R Rl B T s
BB idr L SmiNOM JTENR0 P01 BeBY abhabbs, DRtaexam e,

the a-olefin nelted and to the nolten polyner is

added a ggaf :?&%ﬁ@g&qg@gr GREMLGEBLL ofOpL Visd maldam allcatexgrldtefin

el astoneryc I'SSO In a solvent and to the resulting

solution i's paded 3,0ARks e heter i zat |
. a / s FRARAEN ch@oPedé priialeafiideo i zation. |
each case, it 1s preferable to conduct the reaction in the presence of 2

radi cal initiéﬂﬂydf%aeﬁscﬁQx%Ethbeahhydrgdaftm@mmmﬂghuﬁimﬁiaaﬁﬁ.graft
mononer. The graft reaction is carried out at a tenperature of usually 60
to 350 C.  Theijadiyamdlddteaton pivusddlimabeateour®t ofhersial |y 0.01
preferable are unsaturated dicarboxylic acids and
10 anhydrides thereof, and particularly preferable are maleic
acid, nadic acid and anhydrides thereof.

For graft copolymerizing the o-olefin elastomeric

polymer with the unsaturated carboxylic acid or its

derivative to prepare the modified o-olefin elastomeric

15 polymer, various known methods are available. For example,
the o-olefin elastomeric polymer is melted and to the
molten polymer is added a graft monomer to perform graft
copolymerization, or the o-olefin elastomeric polymer is
dissolved in a solvent and to the resulting solution is

20 added a graft monomer to perform graft copolymerization.
In each case, it is preferable to conduct the reaction in
the presence of a radical initiator so as to efficiently
graft copolymerize the graft monomer. - The graft reaction
is carried out at a temperature of usually 60 to 350 °C.

25 The radical initiator is used in an .amount of usually 0.01
to 20 parts by weight based on 100 parts by weight of the

o-olefin elastomeric polymer. Examples of the radical



to 20 parts by wei ght based on 100 parts by weight of the a-olefin

el astomeric polyner. Exanples of the radical 40 5 10 15 20 25 initiators

enpl oyabl e herein include organi c peroxides, organic peresters and azo

conpounds. The nodified aromati c vinyl/conjugated di ene copolymer or its

hydr ogenat ed product enployable in thgpinvention is a graft nodified

grggupt oI S 3!ock Copolyneg of an aromatic vinyl hydrocarbon conpound and
nj ugated di ene conpound. A graft podjfied_product, of a hydroge

product of t mrgtmam:sf;eﬂ@ﬂwéblﬁshﬁr%neh‘b?lo\}%@g|%rqa}Plt%é’e’% goﬂét -

Exanpl es of the aromatic vinyllcgn'u ated diene copolyners and

hydr ogenat ed 9FIFRIEt PSERECESE Fh I%Hg 59m§?§?€%9/butadiene bl ock copol ymer

rubber, a styrene/butad], /st . bl

igggﬁgﬁé?sgggggs BgﬁtEw§&§3%9§?¥iﬁggbﬁr?E§Yf§§§$i§§§?%%8$§%§7§F§PéX§eE|ock
. r ogenat.e '
&5y Lygrege ang}:géix{: £ ne?é?ié'%@érjbfg &3 téﬂﬁe NG RARGKC QRO : % mer

rubber and a Hydr rsopren ene copol yner rubber.

the copolymers. the nolat ol LackarenBki & Mgk clysaray han/soni ugat ed

di ene) of thEWQ§ FAgTunits errved fromthe aromatic vinyl to the
recurring unl%%ﬁ“gg%%éa %;g egggaggghuggﬁﬁgugaeagji§ doh i e G eife

usual l'y 10/ 96 rm "hydrogenated copol yner rubber"” neans a

copol yner obtained, Y. par gk rer mbak kyedhydoagenabt ng tikeraiprteechonds
remai ning in the copol yner
product of this block copolymer is also employable in the

invention.

10 Examples of the arométic vinyl/gonjugated diene
copolymers and hydrogenated products thereof include a
stYrene/butadiene block copolymer rubber, a
styrene/butadiene/styrene block copolymer rubber, a
styrene/isoprene block copolymer rubber, a

15 styrene/isoprene/styrene block copolymer rubber, a
hydrogenated styrene/butadiene/styrene block copolymer
rubber and a hydrogenated styrene/isoprene/styrene

copolymer rubber.

In the copolymers, the molar ratio (aromatic vinyl
20 hydrocarbon/conjugated diene) of the recurring units
derived from the aromatic vinyl to the recurring units
derived from the conjugated diene is in the range of
usually 10/90 to 70/30. The term "hydrogenated copolymer
rubber" means a copolymer obtained by partly or fully
25 hydrogenating the double bonds remaining in the copolymer
rubber.
The aromatic vinyl/conjugated diene cbpolymer or its

hydrogenated product has an intrinsic viscosity (M), as



rubber. The aromatic vinyl/conjugated di ene copolyner or its hydrogenated
product has an intrinsic viscosity (1), as 41 10 15 20 25 neasured in
decalin at 135 C, of usually 0.01 to 10 dl/g, ©preferably 0.08 to 7rdl/g,
and has a glass transition tenperature (Tg) of usually not higher than 0
C, preferably not higher than -10 Cg4particularly preferably not higher,
than -20 C. The crystallinity of the aromatic vinyl/conjugated diene
copolymer or its hydrogenated product, as neasured by X-ray

di f f r act omet measugedn inhdecpahgeabf 185t 1P DausHerer Dol & §07%4 9.
particularly preferably 0 to 5 % _The nodified aromatic vinyl./conjugated
di ene copol ymxiefergblys8 PR ERe’ rdb et i‘?i?féji}éa%raepgalraegcf Waé’rsz#‘tmﬁodi fyi ng
the wunnodified aromatic vinyI/conbuggted ien copq$gnE6 %gth an
unsat ur at ed EFWSTATNYEr i(d8) oP FaHSHAL LY UPR eﬁlg%?ﬁ B5¥*% Y déri vative of an
unsaturated acid in manner .sim | o] h f r ri sai d
nodi fi ed a-oF&F&ﬁrﬁgﬁﬁbﬁpteFégbgﬁe?#%£c6%él3%efgﬁﬁgéﬁggggggfkgﬁg%ggﬁ9
unsat uratgd carboxylhi iLdS _~naghydrd fs [ [ r eof
i ncl ude tﬁe §’§r¥e%l>é51rer%ogg13g a‘sgouggre]'d iiﬁkgeteﬁcef%%%grléﬁi&%n% t;h%te a\ét'f%glstgggi d

graft nodifi ‘%gléﬂu /?é’g‘fj- Barélgedgggﬁgaééﬁ%ér COPO teTBiyarbRSR e af t

nodi fi ers can srngl In conbination. O the graft nodi fi ers,
preferably u%)q:q3 Cq:largtlgyg@hgg§edof>yugs_§5ylr@iﬁﬂr&@t{&@t}ﬁy,c iaciigs ,thand

particularly“ preterably used are mal ei c anhydri de and nadi ¢ anhydri de. be
the graft polpgigfd 23t ioroOflot Re prEpErdbEd 0 to 7 %, particularly
preferably 0 to 5 %.
10 The modified aromatic vinyl/conjugated diene copolymer
for use in the invention is prepared by graft modifying the
unmodified aromatic vinyl/conjugated diene copolymer with
an unsaturated acid, anhydride of an unsaturated acid or a
derivative of an unsaturated acid in a manner similar to

15 that for preparing the aforesaid modified a-olefin random

elastomeric copolymer.

Examples of the unsaturated carboxylic acids,
anhydrides thereof and derivatives thereof include the same
compounds as used in the preparation of the aforesaid graft

20 modified o-olefin random elastomeric copolymer. These
graft modifiers can be used singly.or in combination.

Of the graft modifiers,‘preferably used are anhydrides
of unsaturated carboxylic acids, and particularly
preferably used are maleic anhydride and nadic anhydride.

25 For the graft polymerization of the unmodified
copolymer or its hydrogenated product with the graft

modifier, the solution process, the melt process or the



copolymer or its hydrogenated product with the graft nodifier, the
sol ution process, the nelt process or the 42 10 15 20 25 |i ke descri bed
above in the nodification of the a-olefin random el astomeric copol yner are
available. In the graft reaction, the anount of the graft nodifier is
determned in consideration of its reggtivity, but generally it is used in
an anount of 1 to 10 parts by weight based on 100 parts by weight of the
unnodi fied aromatic vinyl/conjugated diene copolynmer or its hydrogenated
product. |In tH&egdektribedt abaver i tae modificatdan afcikhes dorgefid
peroxi des, organic peresters and azo conpounds are enployable simlarly to
t he above- neakicereelgsabihertactdpolyrénr cah dvad lgtdfet. reaction, there can
be obtained a graft nodified aromatic vinyl/conjugated di ene copol yner or
its hydrogenated mnothet gwhéteraachionyr athe raseiiterof $hegoardsd in an
amount of usually 0.01 to 10 parts by weight, preferably 0.05 to.% parts
by wei ght, basddfierlds detezmbpedunin gPenoFdeuR- 1Al Sfctdd FEGMELVETY”
vi nyl / conj ugat ed di ene__copol yner or its hydrogenat gr roduct. The,graft
modi fi ed ér ot @enerAliyoAtudst B8Sdi the™ Y Cffe p°|°t gléhﬁé‘r"g&e]r? t ed
product obtained above is a _lowcrystalline or nonscrystaldiisecopol yner,
‘and  pref er amieighd SFsSCart APPyPARD §C]P¥s‘f%+ql]‘ltne99%1hzﬁr I'S, dé nodi fi ed
-.cqpol yner having a.crystallinit en&%hxﬁggegk(yggractonetry, of
~usually not ﬁﬁ?gﬁﬁﬂéh%fﬁyéféoﬁpé93?§%P§§%%% & e than 7 % nore preferably
‘not more thag o %S SeQLALERE | BYePhL Ofra RN bd £l R0 Y ra®imRd i ed
initiators such as organic peroxides, organic peresters and
10 azo compounds are employable similarly to the above-
mentioned graft reaction.
Through the graft reaction, there can be obtained a
graft modified aromatic vinyl/conjugated diene copolymer or
its hydrogenated product wherein the graft modifier is
15 grafted in an amount of usually 0.01 to 10 parts by weight,
preferably 0.05 to 5 parts by weight, based on 100 parts by
weight of the unreacted aromatic vinyl/conjugated diene
copolymer or its hydrogenated product.
The graft modified aromatic vinyl/conjugated diene
20 copolymer or its hydrogenated product obtained above is a
low-crystalline or non-crystalline copolymer, and
preferably is substantially non-crystalline. That is, a
modified copolymer having a crystallinity, as measured by
X-ray diffractometry, of usually not more than 10 %,
25 preferably not more than 7 %, more preferably not more than
5 % is used in the invention. Particularly, a modified

copolymer having a crystallinity of substantially 0 % is

used. Accordingly, the modified aromatic vinyl/conjugated



copol ymer having a crystallinity of substantially O %is used.

Accordingly, the nodified aromatic vinyl/conjugated 43 5 10 15 20 25 diene
copol ymer or its hydrogenated product often exhibits no definite nelting
point. Further, because of low crystallinity, the graft nodified aromatic
vinyl/conjugated diene copolyner or 43s hydrogenated product is non-rigid
and has a tensile nodulus of usually not less than 0.1 kg/cnR2 and | ess

t han 20,000 kg/cnR, preferably 1 to 15,000 kg /cn2 . The nelt jndex
(neafured atd;eneCEog®lYm%rg@%f%tsrﬁﬁﬁﬁqgﬁP%%é%hﬂﬁq§u€Fn9EF€BnFﬁ £ di ene
copol ymer or its _hydrogenated product is usually in the range of 0.1

g/ 10 nin, prepefabipiteomedtioy PAR i nF %Ibu¥§FPVsepnggggbly 2.0 tg ?g

somt € v eI o SOk et it aflvah
e e
ﬁ;dﬁggegggggaﬂégﬁZEeé g?%%%ilc %!ny f%onjugéng ie%éscopo%yﬁgf or its

I'n the pol ya]ﬁ?zggco%%s?%%ﬁ&% t Og,oﬁ)?vgk%;t/:&gg: %ﬁgﬂ%fﬁg&?@@tggh???éd
a-olefin polxgzgm@r the nodified aromatic vinyl/conjugated di ene copol yner

is in the ran of preferably 0.5 to 50 parts by weight, nore preferably
The melt index (measured at 190 °C) of the graft

modified aromatic vinyl/conjugated diene copolymer or its
10 hydrogenated product is usually in tbe range of 0.1 to 30
g/10 min, preferably 1.0 to 20 g/10 min, particularly
preferably 2.0 to 15 g/10 min.
The glass transition temperature (Tg) of the graft
modified aromatic vinyl/conjugated diene copolymer or ité
15 hydrogenated product is usually in the range of -150 to +50
°c, preferably -80 to -20 °C; and the intrinsic viscosity
(M) thereof, as measured in decalin at 135 °C, is in the
range of usually 0.01 to 10 dl/g, preferably 1 to 5 dl/g.
By the use of the graft modified aromatic
20 vinyl/conjugated diene copolymer or its hydrogenated
product, molded articles of high toughness can be obtained.
In the polyamide compbsition of the invention, the
amount of the modified o-olefin polymer or the modified
aromatic vinyl/conjugated diene copolymer is in the range
25 of preferably 0.5 to 50 parts by weight, more preferably
1.0 to 40 parts by weight, based on 100 parts by weight of

the polyamide. When the amount of the modified a-olefin

elastomeric polymer is less than 0.5 part by weight, the



1.0 to 40 parts by weight, based on 100 parts. by weight of the polyam de.
When the anmount of the nodified a-olefin elastoneric polyner is |ess than
0.5 part by weight, the 44 5 10 15 20 25 inpact strength of the polyam de
conposition becones poor. Wen the anmount thereof exceeds 50 parts by

wei ght, the tensile strength, erxuraL;strength,.elastic nodul us and heat
resi stance of the polyam de conposition are sonetines |owered. |ononer
resin The ionomer resin for use in the invention is a resin obtained by
partly neutralhgacy siretdth ere/thes alvamdde €ampog)EienaePaoRepPYMer with
a divalent netal ion or a nonovalent netal ion. The ethyl ene/ unsat urated
carboxyl i ¢ acWier obles yameuriorthexaed iweed§ SRePPERSBY Feighti sthe

copol ymer of ethylene and an unsaturated carb xylhc cid. gxgngles of the
unsat ur at ed cheEBOKYe i SLERRHD erpleHR e SHEEBINTY nELREELCMREFOFa: T

carboxylic acids of 3,to 8 carbon ato .speci fical C i i
met hacryl i ¢ a@fdt FestIrAecad? ,éh§n§0'¥§ﬂ&%ﬁy§PP 8?1%% gié¥%c§%&%%%8ﬁ%thyl

ester andmaleic _acid nonoethyl ester. O the unsaturated carboxylic
aci ds, pé&ti WEr?y preferably used are acrylic acid and nethacrylic
acid. The ethyl ene/unsaturated carbopgdnferacledigopol ymer wused in the
invention may further contain the third conponent in addition to ethylene

gn.d_ the unsaturat eg . CRLRGKY I Lo Gl GorThRd N neORRQBARE ohSisf 8T rexanl e,
| bbtained by partly neutralizing an ethylene/unsaturated
carboxylic acid copolymer with a divalent metal ion or a
10 monovalent metal ion.

The ethylene/unsaturated carboxylic acid copolymer for
constituting the ionomer resin is a copolymer of ethylene
and an unsaturated carboxylic acid. Examples of the
unsaturated carboxylic acids employable herein include

15 unsaturated carboxylic acids of 3 to 8 carbon atoms,
specifically acrylic acid, methacrylic acid, itaconic acid,
maleic anhydride, maleic acid monomethyl ester and maleic
acid monoethyl ester. Of the unsaturated carboxylic acids,
‘particularly preferably used are acrylic acid and

20 methacrylic acid.

The ethylene/unsaturated carboxylic acid copolymer
used in the invention may further contain the third
component in addition to ethylene and the unsaturated
carboxylic acid. The third component is, for example, a

25 polar vinyl compound of about 3 to 12 carbon atoms.

Examples of the polar vinyl compounds include unsaturated

carboxylic acid esters, such as ethyl acrylate, isobutyl



pol ar vinyl conpound of about 3 to 12 carbon atons. Exanples of the polar
vi nyl conpounds include unsaturated carboxylic acid esters, such as ethyl
acryl ate, isobutyl 45 5 10 15 20 25 acrylate, n-butyl acrylate and nethyl
acrylate; and vinyl esters, such as vinyl acetate. In the

et hyl ene/ unsaturated carboxylic acid ¢ppol ymer used in the invention,
ethylene is present in an anount of wusually 50 to 99 % by wei ght,

preferably 70 to 98 % by weight, and the unsaturated arboxylic acid is
present in aacawbake, ofi-ketal |3fTyiabes @ B SRLgRCIVERERer 3BRY VYD 30 %
by weight. In the event that the ethyl ene/unsaturated acid copolyner
further contaPferfe $WERPTIABAERCITRSadition to et hyl ene and the

unsat urated carboxylic acid, the third onen%ﬁ resen& unt
of usually not noréntHap eWevbe Qﬁﬁiﬁﬁra%g%e 8taﬁﬁ C?Ra % by

wei ght. In the iqQnoner resin for use i.n .the i.nven eqs t of

t he car boxyl Bﬁﬁapénl hhe htenv%‘?wré'nee)tl}ﬁs]aetnl?r ate 85?‘*%&% chamé cop ymer

are neutralized LV, t n Vahe t @l 1y, 1 ON,
aafst\,}amt mal%efg]b Hto & 6)'0 EBg@‘@b

pr ef er abl i on t e netal ions preferably used
for the 'O”OQEg Egs'Qn&nEﬁEd@hégéE§AtéﬁﬁéarH acsﬁ%ﬂdaiskﬁfeséht iand K+
di val ent transi Fon nmetal 1ons, such as Zn++, N ++, Pb++ and Cu++;

and al kal i ne ggr %ﬂoﬂﬁ%%f'@@@alﬁk‘@ @ SW'byaWéﬂm‘H pokfehabiy Zntd is
particularly preferably used
30 % by weight.
In the event that the ethylene/unsaturated acid
10 copolymer further contains the third component in addition
to ethylene and the unsaturated carboxylic acid, the third
component is present in an amount of usually not more than
40 % by weight, preferably not more than 30 % by weight.
In the ionomer resin for use in the invention, at
15 least a part of the carboxyl groups in the
ethylene/unsaturated carboxylic acid copolymer are
neutralized with a divalent metal ion or a monovalent metal
ion, preferably a divalent metal ion.
Examples of the metal ions preferably used for the
20 ionomer resin include alkali metal ions, such as Na‘*, Lit
and K*; divalent transition metal ions, such as zntt, Cott,
Nit+, Pb*t and Cu*+; and alkaline earth metal ions, such as
Cca+* and Mg**. Of these, Zn** is particularly preferably
used.
25 Tt is desired that the degree of neutralization of the
carboxyl groups of the ethylene/unsaturated carboxylic acid

copolymer with the divalent metal ion, preferably divalent

transition metal ion, is 3 to 95 %.



It is desired that the degree of neutralization of the carboxyl groups of
the et hyl ene/unsaturated carboxylic acid copolynmer wth the dival ent netal
ion, preferably divalent transition nmetal ion, is 3 to 95 % 46 The netal
used for formng the iononer resinis not limted to one kind, rand the
iononer resin for use in the inventigg my have two or nore kinds of netal
ions. The iononer resin is used in an anount equal to that 5 in case of

using the nodified el astomeric I r. .Fur%ﬁgr t he iononer resin can be
used in conbi nati oFPevMeFak W%%&E&@Fﬁgt r TRRBEY TS T e &o:}posi'ti on
c the sen ti I . . e . ) I
oo or the | obRered e s IBR Bne chBC Lob BBl opk etk AR ST b0l VITE!
ti | | | t L i t i q b | tent
P ho b, contorerLOr i st QR RERLIRERAs W ALeAL s 8 D Bor

contam nation and 45, SHldAAl &J0h GANMSEROLA. afl Smodt AbdiIalis polyam de
| T phatic I i

Exanpl es of the a pol yam des usable in the invention include

pol yani deg forjred.by gelycandetnahioenaba ahasbakésidisarpaayl ic acids and

al i phatic di am nes, polyam-des fornmed by ring opening polynerization of 20

lactans, and pElyREE: deghd ordmshdy e@sahi phat be ussiinpaachokimtaciativdlish
aliphatic diamnes and | actans. These aliphatic pol yam des generally have

a structure repeassit €tedeldigd@diewpagyhernul a [V]. 25 - (NH(CH2) n- CO m
[V] Particular exanples of the aliphatic polyam des include: polyam des
prepared from al i piied | combeni thiesr athprising the semiaromatic polyamide
and the modified elastomeric polymer and/ér the ionomer
10 resin not only has excellent impact yesistance,
particularly low-temperature impact resistance, but also
has a low content of the MO components. Therefore. the
composition hardly brings about mold contamination and is
suitable for connectors, etc.
15 Aliphatic polvamide
Examples of the aliphatic polyamides usable in the
invention include polyamides formed by polycondensation of
aliphatic dicarboxylic acids and aliphatic diamines,
polyamides formed by ring opening polymerization of
20 lactams, and polyamides formed from aliphatic
aminocarboxylic acids, aliphatic diamines and lactams.

These aliphatic polyamides generally have a structure

represented by the following formula [V].

25 Particular examples of the aliphatic polyamides
include:

polyamides prepared from aliphatic diamines and

aliphatic dicarboxylic acids, such as polytetramethylene



al i phatic dicarboxylic acids, such as pol ytetranethylene 47 10 15

adi pam de, pol yhexanet hyl ene adi pam de, pol yhexanet hyl ene suberam de,
pol yhexanet hyl ene sebacam de, pol yhexanet hyl ene undecam de and

pol yhexanet hyl ene dodecam de; and pol yam des prepared from |l actans or
am nocar boxylic acids, such as pol ycgprol actam pol yundecam de and
pol ydodecam de. O the aliphatic pol yam des, pol ycaprol actam.

ol yhexanet hyl ene adi panm de, pol t hy], .Sub i 1 de,
Dol todacan BELDRBLIR b ARLY AT ORI T A AT B e kRRERLYLEgE cam de
dodecam de are_ pref erabl sed because nol di f.l ihi :
resul ting C§HBg§PWF9ﬁ'céﬂlgge¥?ﬁﬁ%hii%%ﬁuﬁégég%ngfﬁ¥ﬁgh?%égﬁgéagﬂg}en?hese,

ol yundecam de,_ pol ydodecani de,. pol X £Ne i d
Bolghexanethypéﬁgaﬁgggc3ﬁ$d@°§¥%§x%é$ﬁpg%§%?ry bre egggﬁghggegnbecause
Lher a0 ng T esLahgangagl LhepLpsy! Han Lamas ioBiaagchenbmpLoved, | The

as anin

aliphatic polyanigg rinsic viscosity (11) (nmeasured in a

concentr at ed [furi Ci HocasUddhdedamideOadt/ g, preferably
0.7 to 1. dﬁ%ggs20%ﬁfﬂiégdgé}§g‘§%?tﬁzt thgialiphatic pol yam de (C) is

contai ned i nJh¢qL88Am¢agPONENt s of the polyam de resin conposition of
the invention in an amount of 1 to 70 % by weight, preferably 1 to 30 % by

wei ght, nore pref grralhy 31ipRatlc %dblyaridid, pMgrrapheleotasat of the
aliphatic 25 polyamde (C) 1s in the above range, there can be obtained -a

conposi ti on hatiyhexamerayedntoadhpassdendachfaanathy lened subsganbided
articles show ng a good bal ance of various properties such as heat
resi stance amglyandecabsdept pohydedecamide, polyhexamethylene

10 undecamide and polyhexamethylene dodgcamide are preferably
used because molding flowability of the resulting
composition can be improved when any of them is used. Of
thesé, polyundecamide, polydodecamide, polyhexamethyene
undecamide and polyvhexamethylene dodecamide are

15 particularly préferably used because thermal aging
resisﬁance of the resulting composition can be improved.

The aliphatic polyamide (C) has an intrinsic viscosity
(n) (measured in a concentrated sulfuric acid at 30 °C) of
usually 0.5 to 3.0 dl/g, preferably 0.7 to 1.5 dl/g.

20 Tt is desirable that the aliphatic polyamide (C) is
contained in the resin components of the polyamide resin
composition of the invention in an amount of 1 to 70 % by
weight, preferably 1 to 30 % by weight, more preferably 3
to 20 % by weight. When the content of the aliphatic

25 polyamide (C) is in the above range, there can be obtained
a composition having improved toughness and capable of
producing molded articles showing a good balance of various

properties such as heat resistance and water absorption



10 properties. Mreover, the noldability of the conposition can be

i nproved. Flane retardant Exanples of the flanme retardants for use in the
invention includes an organic flane retardant and an inorganic auxiliary
flame retardant. As the organic flanme retardant, (i) hal ogenated

pol ystyrene and/or (ii) a condensate 48 hal ogenated phenol is particularly
preferably enployed. The hal ogenated pol ystyrene and the condensate of

hal ogenat ed phenol are described belqw, enat i

enpl oyabl e i PEIRETGIRFent S%r’felog eFépglégeﬁnggggi‘{'gg olﬁgew% o'c'}r/lrrtlejilraa%l (1): R
CH2 - C 15 20 n #penein Ris Hor CH3, Xis Br or d, mis an integer of 1
to 5 and n iFAPT ntEGEr SF 2 or” nore. Exanpl es of the hal ogenat ed

pol ystyrenes represented by the fengybarbtirgstude pol ydi bronostyrene,

pol ytri bronostyrene, pol ypentabronostyrene, pol ydi chl orostyrene,

polytrichlorostyre#gﬁm REACHH QRS ¥E8R8aABY for use in the
pol ytri brono-a- nethy é?%%%%g? O the hal ogenat ed pol ystyrenes,

pol ytri br gmosiyrene; s 4% 14 eheoabhaibegaune feoapdast aanthnoe, heat
resi stance and thermal aging resistance of the resulting conposition can
be inproved. RebyshdIOMstIriens iflamesaepaetionabl e because of good

nol dability,

B B As the organic flame retardant, (i) halogenated

polystyrene and/or (ii) a condensate of halogenated phenol

is particularly preferably employed. The halogenated

10 polystyrene and the condensate of ha}ogenated‘phenol are
described below.

The halogenated polystyrene employable in the

invention is represented by the following formula (1) :

—7CHy - C

Q —X) m

15 - — .o (1)

wherein R is H or CH;, X is Br or Cl, m is an integer of 1
to 5, and n is an integer of 2 or more.
Examples of the halogenated polystyrenes represented
20 | by Ehe formula (1) include polydibromostyrene,
polytribromostyrene, polypentabromostyrene,

polydichlorostyrene, polytrichlorostyrene,

polypentachlorostyrene and polytribromo-o-methylstyrene.

Of the halogenated polystyrenes, polytribromostyrene is



The hal ogenat ed pol ystyrene is prepared by polynerizing hal ogenated
styrene or hal ogenated oG nethyl styrene, or hal ogenating pol ystyrene or
pol y-a- nethyl styrene. The condensat e of hal ogenat ed phenol enployable in
the invention is represented by the following fornula (2): g 15 20 wherein
Xis Br or d, pis an integer of 1 tép4w and g is an integer of 5 or
nore. Exanpl es of the condensates of hal ogenated phenols represented by
the fornmula (2) .include pol ydi brono-p- phenyl ene oxide,

pol yt ri br onpprefieenplenbecaide, £lant yrktar danre- fiaaty rasd srpge, and

pol ybr ono- p- phenyl ene oxi de and pol ydi br ono-o- phenyl ene oxi.de. O the

" condensat es ¢hermallogehngetephsbdnee 9bl ShE HreTi:H-ish SRS tdRPdE2 s
preferabl e because heat resistance and flame retardance of hEF resul ting
conposi ti on b&niberpipteveBolydinponesByrese S ¢ ‘%Eﬁ?g%FPQ PEFaRESNt s,
i.e., the hal ogenated polystgrenes and t he, condensat es of hal ogenat ed
phenol s, pontQP@@oWﬁ%@?Péﬁé Ys nost preferable because the resulting

conposition shows excellent heat stability in the i process and
exerts high ef f ecf'hgf %PhS?f@n?E?érB%ﬂ‘é%Fy eijh%r%%er#cmegiu% iary flanme
retardant us 108 oSBT BLRHBELE PEL Y8Rl dsr coamasdddiai @f- the invention
I's preferab?%ﬁ%aﬁ%?gﬁpgcﬁ%%n%ound. Exg%ples.of the netallic conpounds
i nclude met aldegQ%icdeenesuek A81856haRINg O¥dTUPstyrene or poly-o-
methylstyrene.
The condensate of halogenated phenol employable in the

10 invention is represented by the following formula (2):

B ]

L — . (2)

wherein X is Br or Cl, p is an integer of 1 to 4, and q is
15 an integer of 5 or more.

Examples of the condensates of halogenated phenols
represented by the formula (2) include polydibromé—p—
phenylene oxide, polytribromo-p-phenylene oxide,
polydichloro-p-phenylene oxide, polybromo-p-phenylene oxide

20 and polydibromo-o-phenylene oxide. Of the condensates of
halogenated phenols, polydibromo-p-phenylene oxide is
preferable because heat resistance and flame retardance of

the resulting composition can be improved.



zinc oxide, iron oxide and nmagnesi um oxi de; and netallic salts of boric
acid, such as zinc borate. It is particularly preferable that the
conposition contains sodium antinonate. The sodi um anti nonate has chemi cal
conposition represented by the fornula NaSbO3, and is preferably used in
the formof fine particles having a g@rticle dianmeter of not nore than 30
pm particularly not nore than 10 m It is also preferable that the

sem aromati c pol yanide conposition of the invention furt LRS
nmagnesi um oxi de, Ofi BeorbeEe M%t%ﬁ@ﬁ%‘iﬁs’a J‘pﬁdSpﬁg’ ugg(E:LS%%{éléﬁé&as a
heat stabilizer. These oxides are preferabl I p ' , and
they desirabPPlHEF¥Trsngs, ep I‘éh?ii'%%é i aq‘esyno(;f h%bq?g]e{%ar?%gﬁ%ihg,hg'

particularly not nmpre thap 10 m, The ar ' daRhel S desirably
cont ai ned inPO&Ntﬁﬁg’ﬁﬁf“oﬁPyﬁﬁn?olidbo%a S %eygém%r%t]#e:@agﬁ%f gr ably 30 to 80

parts by weight, nore pref 4 [MehtPhet @habiliasednoahd00
parts by meigﬁFU&FlPﬁegggﬁgéig%%?i%h%%?3%%&%gf§§? 10 15 20125 ?ﬁe I norgani c

auxi liarygfl Iy ' i KoY alfrdd AT lameutietat-dante. 20
parts by %\ei g‘h%?,dl%%; g?é%ﬁ%?ygﬁatéﬁ%&%arts by weight, nore preferably 6 to
14 parts by wei ghi,e BRSeHanNc100x PB4y bylamd ghétanfdare useénifarothei c
polyam de. In the present invention, it is preferable to use the organic
fl.ame ret ar dale ARG i@ icnppagaintda abhpas ¥t Idanef reteriderentiionc dabi nat i on.
The conposition conprising the sem aronmatic polyam de and the flanme -
retardant hagprepeaelbignt meastliet aomamend andExemelgs f e Asd@ 146! d

compounds include metallic oxides, such as antimony oxide,

10 zinc oxide, iron oxide and magnesium oxide; and metallic
salts of boric acid, such as zinc borate. It is
particularly preferable that the composition contains
sodium antimonate. The sodium antimonate has chemical
composition represented by the formula NaSbO;, and is

15 preferably used in the form of fine particles having a
particle diameter of not more than 30 pm, particularly not

more than 10 Mm.

It is also preferable that the semiaromatic polyamide
composition of the invention furthér contains magnesium
20 oxide, zinc oxide, hydrotalcite or a phosphorus compound as
a heat stabilizer. These oxides are preferably as small as
possible, and they desirably have a particle diameter of
not more than 30 pm, particularly not more than 10 um.
The organic flame retardant is desirably contained in
25 an amount of 20 to 100 parts by weight, preferably 30 to 80
parts by weight, more preferably 40 to 65 parts by weight,

based on 100 parts by weight of the semiaromatic polyamide.



contanination in the nolding process. Therefore, the conpositionis
suitably applied to uses, for exanple, for substrates requiring reflow
sol derability. Ratio of components The first conposition of the invention
conprises the semaromatic polyamde and 5 to 250 parts by weight,
preferably 10 to 220 parts by weight,sgore preferably 15 to 150 parts by
wei ght of the fibrous reinforcement based on 100 parts by wei ght of the

ENEI o e Koy
st o lalaosly Sebe s ) s AP o o

1S e A T B
mod 1 ?gneLgﬁacriTFiL tﬁ’a%r:bgﬁeé 9 igbzﬁa%ﬁ%v?%%n&nﬁg%tion of the
by vl ghS.  RBHETBI 60 BP0BP D, “wei ght . and the. allphatic pol yam de

in an anount of 1 4,0 %1% %?%%e%i ghtenpPisher apl ¥s Jrd @2b1% By WRiedlthe and

optional Iy contains"t ous reinforcenent in an anount of 5 to 250
parts by wei g%]lganiw efieh@b e ch@ahe 238 PRt Snbygavei@hduxidridmie fagef i ed

20 0 40 par bsedsreit0in coRBRAA000A00 The composition comprising the
semiaromatic polyamide and thevflame retardant has

10 excellent flame retardance and hardly brings about mold
contamination in the molding process. Therefore, the
composition is suitably applied to uses, for example, for
substrates requiring reflow solderability.

Ratio of components

15 The first composition of the invention comprises the
semiaromatic polyamide and 5 to 250 parts by weight,
preferably 10 to 220 parts by weight, more preferably 15 to
150 parts by weight of the fibrous reinforcement based on
100 parts by weight of the semiaromatic polyamide.

20 The second composition of the invention comprises the
semiaromatic polyamide in an amount of 30 to 99 % by
weight, preferably 70 to 95 % by weight, and the modified
elastomeric polymer in an amount of 1 to 70 % by weight,
preferably 5 to 30 % by weight, and optionally contains the

25 fibrous reinforcement in an amount of 5 to 250 parts by
weight, preferably 10 to 220 parts by weight, based on 100

parts by weight of the total amount of the semiaromatic

polyamide and the modified elastomeric polymer.



parts by weight of the total anmpbunt of the sem aromatic polyam de and the
al i phatic pol yam de. The fourth conposition of the invention conprises the
sem aromati c polyam de and the flane retardant, and the flane retardant is
desirably contained in an anount of 20 to 120 parts by weight, preferably

30 to 100 parts by weight, nore prefggably 40 to 80 parts by wei ght, based
on 100 parts by weight of the sem aromatic polyam de. The first to the

third conpositions may further contain the fl.ame retardant.. anmount
of the flane retafdanthisd ?9mpgﬁ&ﬁ99ﬂ59#;ih§ l@Wﬁ@Fl88n88ﬂBﬁ%§Q$n£$§e

pol yam de conpositions, of the inyentian vari.o (o] ditiyes, e.g.,
heat st abili sem3argRatherPog 2%t %ﬂy?i§?§?M%F%§g$%§?e?§,Q?h%c gning agent s,

antistatic agg{;}fxﬁg éﬁ%ﬁ%‘g&%ﬁgeﬁ Heo RI-OEHS vl yet, LRAr 98I 619phaigani ¢

fillers, nucl er 1 norgani c ~conpounds, such as carbon

bl ack, talc, pghgémigglg}lg%%%g%?np%lggnt@ Red W%igh&i,t pragergbeywli ci al

to the objec the invention, in addition to the

above- deset | pgdaoCeTBINGRL gny FUAA pt RIATL Y didritesi rigolctERESbrous.
pol yol ef iths, ““siich "as” pol'y t%ylene, pol ypr opyl ene and pol y-4-net hyl -1 -

pentene, ol efin GORALYARE SinSHEhaRSuRD & hylwnesy eriten®y wefighymer, an
et hyl ene/ | - but'ene copolyner, a propyl ene/ethylene copolyner and a

propyl ene/ 1- B&%E%@%ab@?p%ya@_r22@Od)alﬁﬁs/r}eﬁe,_yeirgﬂ'qcan:ﬁrde:hepmb;ﬂdéﬁ.bdnat e,
polyacetal, pol yphenyl ene oxide, fluororesins, silicone
elastomeric polymer in an amount of 10 to 60 parts by
weight, preferably 20 to 40 parts by weight, based on 100
10 parts by weight of the total amount of the semiaromatic
polyamide and the aliphatic polyamide.

The fourth composition of the invention comprises the
semiaromatic polyamide and the flame retardant, and the
flame retardant is desirably contained in an amount of 20

15 to 120 parts by weight, preferably 30 to 100 parts by
weight, more preferably 40 to 80 parts by weight, based on
100 parts by weight of the semiaromatic polyamide. The
first to the third compositions may further contain the
‘flame retardant, and the émount 6f the flame retardant is
20 the same as above.
Other components
_ In the polyamide compositions of the invention,
various known additives, e.g., heat stabilizers, weathering
stabilizers, plasticizers, thickening agents, antistatic
25 agents, release agents, pigments, dyes, inorganic or
organic fillers, nucleating agents and other inorganic
compounds, such as carbon black, talc, clay and mica, may

be contained within limits not prejudicial to the objects



resins and aliphatic polyam des may be contained. The sem aromatic

pol yam de conpositions of the invention can be prepared by various known
processes. For exanple, the conponents are mxed by a Henschel mxer, a V-
type blender, a ribbon blender, a tunbling blender or the Ilike. O ihe
conponents are m xed and then melt krfedded by a single-screM/extruaer a
mul ti-screw extruder, a kneader, a Banbury mxer or the |ike, follomea by

granul ation or pulverization. Since the sen Qm ' | I cont ai ned
the semi aroRét Ebepépyﬁﬁﬂ%nco}ﬁ)o%ﬁ?%to]n%n gt;g tatfr1he i ?y&g??gﬁéﬁgggg I owI nee
content of ;h% MO coggonents, nol d contam nation caused by the MO
conponent s i SORRPBFEYBr ought abolt and a vent of a nold is hardly cl ogged.

Th ) . : :
erefore, noldggggé% 82e58§ﬁ€ﬁép§2$§§§“55¥&ﬁéké% & .3pl epraldnegiaper ation.

Mor eover, the res omati ¢ pol yam de are not | owered

even by decr gasing ! Be168PhETLAE! SOBMRSAIERNSH® polhd4-teehglioLe the

nol ded articles e sem aromati ¢ pol yam de conpositions of

"the invefti o RALONkY ckehabBpStyddrd5 dcRmdient dusilenay -
' . h
strength,” | ow wat er absorptlonp and abrasion resist;ﬁ%g, whfgﬁpg?g ani cal

excel I ent prepeitivger, ABReeeRylenel hebseanar et ‘ '
_ r, ynepol yam de, but al so ha
excel l ent inpaCt resistance and flexural strength. EsigciaLly when a flaxg

retardant is grdigiadnesdthptentheopskynar omad iz oty lodmSesie |
_ : ions, th
nol ded articles obtained therefromare excellent in flane.retardance as ©

‘tNﬁL' as in t hepaligwerpr ppdystysendhepabyirnidemt PR YATRARFE conposi ti ons of
polyacetal, polyphenylene oxide, fluororesins, silicone

10 resins and aliphatic polyamides maybpe contained.

The semiaromatic polyamide compositions of the
invention can be prepared by various known processes. For
example, the components are mixed by a Henschel mixer, a V-
type blender, a ribbon blender, a tumbling biender or the

15 1ike. Or, the components are mixed and then melt kneaded
by a single-screw extruder, a multi-screw extruder, a
kneader, a Banbury mixer or the like, followed by
granulation or pulverization.

Since the semiaromatic polyamide contained in the

20 semiaromatic polyamide compositions of the invention has a
low content of the MO components, mold contamination caused
by the MO components is hardly brought about and a vent of
a mold is hardly clogged. Therefore, molded articles can
be produced in a stable molding operation. Moreover, the

25 properties of the semiaromatic polyamide are not lowered
even by decreasing the content of the MO components, and
therefore the molded articles formed from the semiaromatic

polyamide compositions of the invention not only retain



I nvention can be nolded into.articles of desired shapes by heating them at
a tenperature of not lower than the nelting point of the sem aromatic

pol yanm de and | ower than the deconposition tenperature thereof using
conventional nolding apparatuses. EFFECT OF THE I NVENTION In the present
invention, the anounts of the MO corfpbnent s contained in the sem aromatic
pol yam de Sre decreafed by contacting the sem aromati c pol yam de with an -
aqueous nedi uym or nelt extrudi e ' | C ' | k By [

an inert gas Fﬁgor?ﬁésﬁ%?f/gm%%&#e%%&gy@t Fge Hdsel%g{‘ %ﬁgﬁ%&%ﬁ%%gc“ "

pol yanmi de of _t : %gggg%%opesi%lc &L orgh 1 I - & QUATIRA PRobarikakd! y

. 8l
br ought abou?, ed ar es for precision electrical parts

equiTing el LeaLstANERe Cagnbe, BLAUHS Qb Wt dONduemes! Abivkl Ly  and

accuracy.. 15 20 25 The present invention will be further

described wi LhcengbaECRRSaLe FOsiSehheu nal expamben, duttenigthshoul d be
construed that the rnvention is in no way limted to those exanples.

Exanpl e A1 AcheashollyWaheRhar geshai i HUdhtkgiy Satmuticedf it the
di am nohexane, "63.8 kg (384 nol) of terephthalic acid, 68.6 kg (470 nol)

if adi pi ¢ acigdmid@dmgtid. B31yah)defcanpb it idrypopiios plildecaarsicaesl yst,
.3 kg (10.6 nmol) of benzoic
. - obtained therefrom are excellent in flame retardance as
well as in the above properties. |
The semiaromatic polyamide compositions of the
10 invention can be molded into articles of desired shapes by
heating them at a temperature of not lower than the melting
point of the semiaromatic polyamide and lower than the
decomposition temperature thereof using conventional

molding apparatuses.

15
EFFECT OF THE INVENTION

In the present invention, the amounts of the MO
components contained in the semiaromatic polyamide are
decreased by contacting the semiaromatic polyamide with an

20 aqueous medium or melt extruding the semiaromatic polyamide
with injecting an inerﬁ gas into the polyamide resin. By
the use of the semiaromaticbpolyamide of the invention,
therefore, mold contamination is hardly brought about, and
molded articles for precision electrical parts requiriné

25 heat resistance can be produced with long-term stability

and accuracy.

EXAMPLE



acid as a termnating reagent and 24, liters of water. After the reactor
was purged with nitrogen, the reaction was carried out for 1 hour under
the conditions of a tenperature of 250 C and a pressure of 25 kg/cnR.
After a | apse of 1 hour, the reaction product produced in the reactor was
flashed in air through a nozzle to formsolid-liquid separation and
cooling at the sane tine, followed by drying. Thus, 215 kg of a dry

sem aronmatic polyam de prepol ymer was obtained. The pol yan de prepol yner
was continuous!y The pnesentvumvgnﬁ%WEé%@ﬂué@?f@Ft9¢rnﬁ?§Fﬁh€?5erﬁ%set at
a cylinder tenperature of 340 C at, a feed rate perform

, %f 55 kg hr, .to
mel t pol ycondefieaehon. tThike Hel}Iingfexpred&s aPifattc %BP}gnPﬁe
consisting of 45 % by nol of recurring units "6T"y eriﬁga %§0€E8§§
1, 6- di ani nohegaRErugAdthfe tRe ePRITREI® 48 d™afs ¥8Y0s B+ Fecurring
units ("66") deriyed fromthe 1, 6-dianm nohexane and the adipic acid were
prepared. 5 €5218198- 25 56 The seniaromatic pol yam de had an intrinsic

Vi scosi ty, ai nea;urgglin a concentrated sulfuric acid at 30 C, of 1.0
dl/g, a éias rtron tenperature (Tg) of 75 C and a nelting point (Tm

of 295 C._The confbent afoMQuaCOURARRI Sydh 193F &5 % R8808kbE) POEYEIEde, as

nmeasured in the OW Ng nmanner, s 0.46 % by weight. The intrinsic

St oo SISREEEAERE ey 05| e et e dieprua st 0.
tenperature (HDYh7oSEb1#ndrt B8i608t£A1A0204 g (1.92 mol) of sodium
hypophosphite as a catalyst, 1.3 kg (10.6 mol) of benzoic
10 acid as a terminating reagent and 24 liters of water.
After the reactor was purged with nitrogen, the reaction
was carried out for 1 hour under the conditions of a
temperature of 250 °C and a pressure of 25 kg/cm?.
After a lapse of 1 hour, the reaction product produced
15 in the reactor was flashed in air through a nozzle to
perform solid-liquid separation and cooling at the same
time, followed by drying. Thus, 215 kg of a dry
semiaromatic polyamide prepolymer was obtained.
The polyamide prepolymer was continuously fed to a
20 twin-écrew extruder of 57 mm diameter preset at a cylinder
temperature of 340 °C at a feed rate of 55 kg/hr, to
perform melt polycondensation. Thus, pellets of a
semiaromatic polyamide consisting of 45 % by mol of |
recurring units ("6T") derived from the 1, 6-diaminohexane
25 and the terephthalic acid and 55 % by mol of recurring

units ("66") derived from the 1, 6-diaminohexane and the

adipic acid were prepared.



MO conponents of the untreated sem aromati c pol yam de are se [
Table 1. The content of the MO conponents mag n%asured I n thet ;g{fgmigg
manner. Measurenent of content of MO conponent Into a 300 m conical flask
20 to 30 g of polyami de pellets having been vacuumdried at 110 C for 24 ’
hours to renmove water content and 20 of distilled water were

i ntroduced, and they were stirred at 100 C for 24 hours to -perform
extraction. The extract was cooled and then fiJtered, The,filtrate, was

transferred i nto Eheegepiarenatise Bqlaanidg, had, a0 dREF RS, VHEEP= e

pellets separated by the filtration f s r .ane~th

?pl 1(:)f tl sopréPﬁnoF‘? ‘Pﬁa?&%ﬁ tHa %e??%@%%ﬁ?ﬁ%&%& %ﬁé\a?tggu '?i ﬁ%’ en 50
iltrate was en transferred into the _above- i.oned I t

and distille8fté-0dfl}ABss? uBRTS r BRRB T e sl eé}tvﬁtt S e(ﬁ%\%r?gn?ﬁeycggl I/leﬁfk

57 10 1520 25 to obtain MO co t T c i
with tare byaﬁgaﬁsmS#géﬂgaggﬁ?ngﬂﬁgJ%%6%Q§f%%)cgﬁ%gggﬂ %?Eﬁéﬁeygh??egf t he

i Ghi. "o D EORRBRERPS A Chg: P O AT S eIy el et 2P are Tast X

wei ght of wei g ol yam dé pellets before test X

E\C/’gf 52% i (():? nggg’?o?i?%?ﬂ&%énﬁ@ﬁ Shke VA1 gTBALYY Qfbiightt. heThel Lavrbgsbanner
viscosity, tensilé strength, tensile elongation, flexural
strength, flexurél modulus, Izod impact strength (notched),
heat distortion temperature (HDT), SFL and the content of

10 MO components of the untreated semiaromatic polyémide are
set forth in Table 1.

The content of the MO components was measured in the

following manner.

Measurement of content of MO component

15 Into a 300 ml conical flask, 20 to 30 g of polyamide
. pellets having been vacuum dried at 110 °C for 24 hours to
remove water content and 200 ml of distilled water were
introduced, and they were stirred at 100 °C for 24 hours to
perform extraction.

20 The extract was cooled and then filtered. The
filtrate was trénsferred into an eggplant type flask. On
the other hand, over the pellets separated by the
filtration were poured 50 cc of water and then 50 cc of
isopropanol, to wash the pellets and the flask.

25 The resulting filtrate was then transferred into the
above-mentioned eggplant type flask and distilled to

dryness under reduced pressure with removing the solvent,



A nmold for injection nolding was provided with a sem - circular spiral
groove. A nolten resin was subjected to injection nolding into a nold at a
cylinder tenperature of 320 C and a nold tenperature of 70 C. In this
injection nolding, the length by which the nolten resin flows into the
groove is taken as SFL. The sem aromagiyc pol yam de pellets and 300 parts by
wei ght of boiling water (100 C) based on 100 parts by weight of the

sem aromatic pol yam de pellets were introduced into . a dru and.t hey were
stirred for X wémagn E6RPRBENFRem r&‘ngfﬂe]ﬂ AL 3‘?%{% ével&%FlfI;‘}m de
pellets were separated fromthe_water and%glri glar'll' content of the MO

conponent s i wifake teries by 82PBS S8nPRr BREFFRCH

pol'yamde pellets was 0.05 %
by weight. O her properties of .the sem i .WBE dEtss Were
nmeasur ed, and theq?§%&PP§e§Fe(§lgg gg?bﬁéf?§£iﬁhggﬁygﬁs_ §§ 10 Bval uati on
of mold contam.natiqn A nmold far.inj [ f1ging was provided with a
spiral gas vé%ﬂlcl’r’a}\ﬂ%r? &y &g‘tee?°%%?%”gﬁ§r§a‘é$90.3 X 3mm Inthis nold, a
resin wasgsubj ect gfh A o 1Q@- shet injection molding in accordance with the
standard Tnjection conditions for various resins. Then, the clogging of
the gas vent of the snifal JPMb coRbEneaBEam nation) was visually
eval uated. Tabl e Untréated Sem aromati c sem aronmati ¢ pol yam de

A: weight of polyamide pellets before test

X: content (%) of MO components
The SFL was measured in the following manner

10 Evaluation of SFL

A mold for injection molding was provided with a semi-
circular spiral groove. A molten resin was subjected to
injection molding into a mold at a cylinder temperature of
320 °C and a mold temperature of 70 °C. In this injection

15 molding, the length by which the molten resin flows into
the groove 1s taken as SFL.

The semiaromatic polyamide pellets and 300 parts by
weight of boiling water (100 °C) based on 100 parts by
weight of the semiaromatic polyamide pellets were

20 introduced into a drum, and they were stirred for 24 hours
to contact them.

Then, the semiaromatic polyvamide pellets were
separated from the water and dried. The content of the MO
components in the thus treated semiaromatic polyamide

25 ©pellets was 0.05 % by weight.
Other properties of the semiaromatic polyamide pellets

were measured, and the results are also set forth in Table

1.



pol yam detreated with boiling water Conposition (nolar rati =

45/ 556T/ 66 = 45/55 - Intrinsic viscosFPy (Ti) 1?001.01 (dI?)g;/$g1(C3 (by
DSC net hod) 295- T C (by DSC net hod) 75- Tensile strength (k /cn)850880
Tensile elongation (%955 Flexural strength k /cnR)1, 2501, 240 Fl exural
modul us k /cn28, 60028, 200 | zod i npacggstrength 8.08.5 (notched) (kg
HDT C9897 SFL4440. Content of MO conponent 0.460.05 b weight) Ml d .
contan1nat|onobservednot observed Renarks The intrinsic viscosity (Ti) is
qﬁgsggﬁ?ekP gf theHQD co&ponentg’ ~r130 N ?nd P e et Bl

i s ex
A-2 The MO conpon@ntoldeferr tRpORELPH £ se ah é%§¥n§§%9 Aehoat - Bxamle

spiral gas vent having an outer perlphery of 0.3 X 3 mm.

cnicm

Tn this mold, a resin was subjected to 100-shot injection

5 molding in accordance with the standard injection

conditions for various resins. Then, the clogging of the
gas vent of the spiral mold (mold contamination) was

visually evaluated.

Table 1
10
Untreated Semiaromatic
semiaromatic polyamide
polyamide treated with
boiling water
Composition (molar ratio) 6T/66 = A45/55 | 6T/66 = 45/55
Intrinsic viscosity (M) 1.00 1.01
(dl/9)
Tm (°C) (by DSC method) 295 -
Tg (°C) (by DSC method) 75 -
Tensile strength (kg/cm?) 850 880
Tensile elongation (%) 5 5
Flexural strength (kg/cm?) 1,250 1,240
Flexural modulus (kg/cm?) 28,600 28,200
Izod impact strength 8.0 8.5
(notched) (kg-cm/cm)
HDT (°C) 98 97
SFL 44 40
Content of MO component 0.46 0.05
(% by weight) _
Mold contamination observed not observed

Remarks:

The intrinsic viscosity (1) is measured in a

concentrated sulfuric acid at 30 °C and expressed in dl/g.




in Exanple A-1, except that pellets of a semaromatic polyam de consi sting
of 55 % by nol of recurring units ("6T") derived fromthe

1, 6-di am nohexane and the terephthalic acid and 45 % by nol of recurring
units (116611) derived fromthe 1, 6-di am nohexane and the adipic acid were
prepared and used. The properties of e sem aromati c pol yam de before and
after the treatnent are set forth in“Table 2. 60 Table 2 Untreated

Sem aromatic sen aromatic pol yam de pol yam detreated with boili ng ter
Conposi tion (nol arheaton)6mt 66f =15 /NFEIBRNEIBS 45 EFPressee #Rsdo¥ty
(ii) 1.001.01 .dh{ g) Tm (C (by DSC nethod)310- T C (by DSC net hod) 80-

Tensi |l e streW&ﬁﬁ &'/cn29501,050 Tensi |l e el ongati on Mb5 Fl exural strength (k
/cnR) 1, 5001, 480 Fl exural nodulus (k /cnR)32,30032,000 Izod inpact strength
7.27.5 (notched) (k cmicm HDT (Cl110110 SFL4744 Content of MO conponent

0.300.04"  piriie A2

5 The MO components were removed in the same manner as
in Example A-1, except that pellets of a semiaromatic
polyamide consisting of 55 % by mol of recurring units
("6T") derived from the 1,6-diaminohexane and the
terephthalic acid and 45 % by mol of recurring units ("66")

10 derived from the 1,6-diaminohexane and the adipic acid were

prepared and used.

The properties of the semiaromatic polyamide before

and after the treatment are set forth in Table 2.



(% by weight) Ml d contam nati onobservednot observed 5 10 Exanple A-3 The
MO conponents were renpbved in the sane nmanner as in Exanple A-1, -except
that pellets of a semaromatic polyam de consisting of 45 % by nol of
recurring units ("6T") derived fromthe 1, 6-di am nohexane and the
terephthalic acid and 55 % by nol of ggcurring units ("66") derived from
t he 1, 6-di am nohexane and the adipic acid and having a lowintrinsic
viscosity (1) were prepared in the extruder by varying the residence tine

and they were used. 61 The properties TPt semi aromati ¢ pol yam de before
and after the treatnent are set forth in Table 3. Table 3 Untreated

Conposi tion | (molar rati o) 6T/ 6 = a5/ 5567 66 e " || HePRATeRRG S bsi ty
(Ti) 0.850.87 dl/ Tm C) (by DSC net hod) 295semmiéforfdyidSC neohwa)idde Tensil e
strength (k}{/cnm700770 Tensil e el ongati of ((@é¥§amide treated with
boiling water
Composition (molar ratio) 6T/66 = 55/45 | 6T/66 = 55/45 |
Intrinsic viscosity (M) 1.00 1.01
(dl/g)
Tm (°C) (by DSC method) 310 -
Tg (°C) (by DSC method) 80 -
Tensile strength (kg/cm?) 950 1,050
Tensile elongation (%) 5 5
Flexural strength (kg/cm?) 1,500 1,480
Flexural modulus (kg/cm?) 32,300 32,000
Izod impact strength 7.2 7.5
(notched) (kg-cm/cm)
HDT (°C) 110 110
SFL 47 44
Content of MO component 0.30 0.04
(%3 by weight)
Mold contamination observed not observed

10

Example A-3

The MO components were removed in the same manner as

in Example A-1, except that pellets of a semiaromatic

polyamide consisting of 45 % by mol of recurring units

(v6T") derived from the 1, 6-diaminohexane and the

terephthalic acid and 55 % by mol of recurring units ("66")

derived from the 1,6-diaminohexane and the adipic acid and

having a low intrinsic viscosity (m) were prepared in the

extruder by varying the residence time and they were usgd.



Fl exural strength (k /cnR)1, 1001, 150 Fl exural nodulus k /cnR)26, 00026, 000
| zod inpact strength 5.07.0 (notched) k cnicn) HDT C9494 SFL9080 Content of
MO conponent 0.500. 05 by wei ght) Ml d contam nati onobservednot observed 10
Exanples A-4 to A-7 Sem aromati c pol yam des were prepared in the sane
manner as in Exanple A-1, except thatgyhe sem aromatic pol yam des havi ng
conpositions shown i'n Table 4 were us% and they were each contacted with
boiling water for a period of tine shown in Table 4 to. renmove MO
conponents. 62 Th&heoprepestabst hé M coapbrerrmatic Relomyde Refore

sem aromati ¢ pol yam des before and after the treatpent and _ occurrence of
mol d cont ami ratd eif tare thet treathents Fuel el L9BHr el T8NE Zvd anount
(rmol d) Ki nd and anount of dicarboxylic aci dconponent (nol d) of diam ne
conponent Tele- 1SO Adipic other di- tiggge $ her phthalic

5
Untreated Semiaromatic
semiaromatic polyamide
polyamide treated with
boiling water
Composition (molar ratio) | 6T/66 = 45/55| 6T/66 = 45/55
Intrinsic viscosity (M) 0.85 0.87
(dl/g)
Tm (°C) (by DSC method) 295 -
Tg (°C) (by DSC method) 75 -
Tensile strength (kg/cm?) 700 770
Tensile elongation (%) 3 4
Flexural strength (kg/cm?) 1,100 1,150
Flexural modulus (kg/cm?) 26,000 26,000
Izod impact strength 5.0 7.0
(notched) (kg-cm/cm)
HDT (°C) 94 94
SFL 90 80
Content of MO component 0.50 0.05
(% by weight)
Mold contamination observed not observed

Examples A-4 to A-7

Semiaromatic polyamides were prepared in the same
manner as in Example A-1, except that the semiaromatic

10 polyamides having compositions shown in Table 4 were used
and they were each contacted with boiling water for a

period of time shown in Table 4 to remove MO components.



pht hal i ¢ aci dcar boxylic methyl ene di am ne aci daci daci ddi am neconponent
A- 450- 50- 100-  A-565-35--100 *4 A-67020-10 *1100- A-7651520-188- Tabl e 4
(Conti nued) Kind and anmount (nold) Content of MO Mold con- of ca
rol.act anconponents (wt%tani nation -am no- Qther Before After after ca
rol act ancaprol act ant reat nenttreat nen eat nent not A-4--0.350. 050bserved
not A-5--0.300. 050bserved:not A-6--0."Z80. 050bserved not
A-7--0. 280. 050bser ved

The contents of the MO components in each of the

semiaromatic polyamides before and after the treatment and

oécurrence of mold contamination are set forth in Table 4.

5 | Table 4
Kind and amount (mol%) ~ Kind and amount
of dicarboxylic acid component (mol%) of diamine
component
Tele- Iso- Adipic | Other di- Hexa- Other
phthalic | phthalic| acid carboxylic | methylene diamine
acid acid acid diamine component
A-4 50 - 50 - 100 -
A-5 65 - 35 - - 100 *4
A-6 70 20 - 10 *1 100 -
A-7 65 15 20 - 100 -
Table 4 (Continued)
Kind and amount (mol%) Content of MO Mold con-
of caprolactam components (wt%) tamination
g-amino- Other Before After after
caprolactam caprolactam | treatment treatment | treatment
not
A-4 - - 0.35 0.05 observed
not
A-5 - - 0.30 0.05 observed
not
A-6 - - 0.28 0.05 observed
not
A-7 - - 0.28 0.05 observed

10 Remarks:
Other dicarboxylic acid component of *1: sebacic acid
Other diamine component of *2: meta-xylenediamine
Other diamine component of *3: 1,4-diaminobutane
Other diamine component of *4: 2-methyl-1,5-

15 ' diaminopentane



10 15 Remarks: O her dicarboxylic acid conponent of *1: sebacic acid

O her di am ne conponent of *2: neta-xylenediamne O her diam ne conponent
of *3: 1, 4-diam nobutane O her di am ne conponent of *4: 2-nethyl -

di am nopentane 63 10 15 20 25 As shown in Table 4, the sem aromatic

pol yam des of the invention have | ow contents of the MO conponents.
Therefore, nold contamnation is hard1@3brought about and nol ded artlcles
can be efficiently produced. Exanple B-1 An aromatic pol yanide precursor

(pol yani de prepol yReI khoWaSiR! 88l &da bychidies dnol 4 WMatd P iRAs8sh dREEBEr at i on
of aromatic pol yam de prepolvner A reactor was charged with 99.8 kg (859

nol) of 1,6- @nhaMingBaxass, h8Beolsy dddern®s JoditheMipichdonengsi.d, 64.5
kg (441 nol) of adipic acid, 204 g (1.92 nol) of sodium hypophosphite as a

catal yst, 1.3Thereidre, mbldotohesmmatiaci ik dsmamilyemriouathitngboeagant and
24 liters.of water. After the reactor was purged with nitrogen, the
reacti on wasmpddeidedratitlésrcdn hioeireffideteritey qorofludeghs of a tenperature
of 250 C and a pressure of 35 kg/cnR. The nolar ratio between the
terephthaldc acid and the adipic acid was 48.3 : 51.7. After 1 hour, the

reacti on product produced in the reactor was flashed in air through a
nozzl e to per Example B-1 '

An aromatic polyamidé precursor (polyamide prepolymer)
was prepared by the follbwing process.
Preparation of aromatic polvamide prepolymer

10 A reactor was charged with 99.8‘kg (859 mol) of 1,6~
diaminohexane, 68.5 kg (412 mol) of terephthalic acid, 64.5
kg (441 mol) of adipic acid, 204 g (1.92 mol) of sodium
hypophosphite as a catalyst, 1.3 kg (10.6 mol) of benzoic
acid as a terminating reagent and 24 liters of water.

15 After the reactor was purged with nitrogen, the reaction
was carried out for 1 hour under the conditions of a
temperature of 250 °C and a pressure of 35 kg/cm?2. The
molar ratio between the terephthalic acid and the adipic
acid was 48.3 : 51.7.

20 After 1 hour, the reaction product produced in the
reactor was flashed in air through.a nozzle to perform
solid-liquid separation and cooling at the same time,
followed by drying. Thus, 215 kg of a dry semiaromatic
polyamide prepolymer was obtained. This unwashed

25 semiaromatic polyamide prepolymer had an intrinsic

viscosity (n), as measured in a concentrated sulfuric acid

at 30 °C, of 0.17 dl/g. The total content of the MO



solid-liquid separation and cooling at the sane tine, followed by drying.
Thus, 215 kg of a dry sem aronatic pol yam de prepol yner was obtai ned. This
unwashed ' sem aromati ¢ pol yam de prepol yner had an intrinsic viscosity
(1), as neasured in a concentrated sulfuric acid at 30 C, of 0.17 dl/g.

The total content of the MO 64 5 conqgaents in the unwashed sem aronmati c.
pol yam de prepol yner was 5, 800. ppm shing and drying of polyam de

prepol vier 100 Kil ograns of the sem aromatic polyam de prepol ymer was

wei ghed out . cEH\anehlﬂbs1ﬁe%érﬁl%é1§edv0éé&ﬁrazdﬂnad&rcewlm&def 100 kg and
wat er of 300 Tifers C were introduced into a drum equipped with a
stirring devt&% @@snaghg poepgbwrer for 1 hour. After the washing, the
sem aromati c poFyanlde 10 prepolyner was dehydrated by nmeans of a
centrifugal separat gagioi 3 Y Wit © VI@Hre than 10 %
by wei ght. and then dried at 110 C for 48 hour s by means of a tra type
vacuum dryer. The 100t &h legramat obf thées MM amrmdtich e livemike SFeRPA¥FHCr15
dry sem aromati c pol yam de prepol yner, the water content. therein and the

i ntrinsicSvi seesiweloh€d) ouher eGhens ﬁba@Lﬁ@mnaﬁqm%FkﬁnﬂﬂéﬂﬁM%ﬁéd sul furic
acid at 30 C are as follows. 20 25 Dry senlaron86 @%ﬁ dg nre ol virer
Total cont entprepadlymesmedndfls kg0asgd ¥abor wef gh? nitEht © Y8550 ppm

Intrinsic viscosity (11): 0.17 dl/g The yam.de pr.epal.yner hed
dried, then Gdﬁﬁ©§§§@§lynFédatérﬁmtﬁﬂﬁlgg?% r?uﬁ§l§ﬁ£&?7d50%§|:%eter

wash the prepolymer for 1 hour.

After the washing, the semiaromatic polyamide
10 prepolymer was dehydrated by means of a centrifugal
separator to decrease the water content to not more than 10
% by weight and then dried at 110 °c for 48 hours by means
of a tray type vacuum dryer.
The total content of the MO components in the obtained

15 dry semiaromatic polyamide prepolymer, the water content

therein and the intrinsic viscosity (mn) thereof as measured

in a concentrated sulfuric acid at 30 °C are as follows.

Drv semiaromatic polvamide prepolymer

Total content of MO components: 0.39 % by weight

20 Water content: 1,230 ppm
Intrinsic viscosity (m): 0.17 dl/g

The polyamide prepolymer was washed, dried, then
continuously fed to a twin-screw extruder of 57 mm diameter
preset at a cylinder temperature of 340 °C at a feed rate

25 of 55 kg/hr and subjected to melt polycondensation, to
obtain a semiaromatic polyamide.

The properties of the semiaromatic polyamide are set

forth in Table 5.



preset at a cylinder tenperature of 340 C at a feed rate of 55 kg/hr and
subjected to nelt pol ycondensation, to obtain a sem aronmatic pol yam de.
The properties of the sem aromatic pol yam de are set forth in Table 5. 65
5 Conparative Exanple B-i A sem aronatic pol yam de was obtained in the sanme
manner as in Exanple B-1, except thatgg he polyam de prepolymer was not
washed and the feed rate of the prepolynmer was varied to 45 kg/ hr. The
properties of the sem aromati c polyam de are set forth in Table 5. 10
Exanpl e B-2 The pol yam de prepol yner obtai ned above was washed, dried,

t hen continuously fed to_a tmnn screw extruder of 57 “nm di anet er preset at
a cylinder t-‘w°“*~ se Exampl e Bal 5 feed rate of 70 kg/hr and subjected

to melt 15 'pol ycondensation,,to abtai.n a sem aronati.c, Bohﬁ m de. The
properties of thePsERAPRFEPRREEC rRﬂlsVeﬂ"r‘Fd% 3RE & alFSfitﬁ FaBi8S5. 20

Conpar ati've Exanpl e B—2Asem ro tic_pol S ained in the sane
manner as |nmE§’éﬁ’6l aspip E er’% %tol%’g%‘i gge %giﬁaﬁ“y(rgmr was not

vashed Tre propeftles of tos ya”g&r&% ROl §8e@r BeSehe fOrth i

prepolymer was varied to 45 kg/hr.
The properties of the semiaromatic poiyamide are set

forth in Table 5.

10 Example B-2
The polyamide prepolymer obtained above was washed,
dried, then continuously fed to a twin-screw extruder of 57
mm diameter preset -at a cylinder temperature of 340 °C at a
feed rate of 70 kg/hr and subjected to melt
15 polycondensation, to obtain a semiaromatic polyamide.
The properties of the semiaromatic polyamide are set

forth in Table 5.

Comparativé Example B-2
20 A semiaromatic polyamide was obtained in the same
manner as in Example B-2, except that the polyamide
prepolymer was not washed.
The properties of the semiaromatic polyamide are set

forth in Table 5.
25



Conmp. Ex.Ex. B-2Conp. Ex. Ex. B-1 ItenmsB-1B-2 Feed rate55457070 (kg/hr)
Intrinsic viscosityl.081.080.900.72 (dl/ Melting300300300300 point CT

C) 80808080 Content of MO conpo-0.240.400.240.40 nents (wt% 5 10 15
Remarks: The feed rate is a weight per hour of the prepolynmer fed to the
extruder and is expressed in kg/hr. e intrinsic viscosity (r)) is
measured in a concentrated sulfuric acid at 30 C and expressed in dl/g.
The content of the MO conponents is expressed in % by weight. Exanple B-3
In accordance with the process of ExanPilela-1, pellets of a semaromatic
pol yam de consisting of 55 % by nol of recurring units derived from

1, 6- di am nolrexame—amnd erephthafrid acid and 45 % by nmol of recurringjunits
derived from Bzt nphefandand [afiopke &i-d| weF¥- B-2 | Comp. EX.
Items ( B-1 B-2
. Feed rate 55 45 70 70
(kg/hr) |
Intrihsic
. viscosity 1.08 1.08 0.90 0.72
o~ (dl/g)
| Melting 300 300 300 300
point (°C) |
Tg (°C) 80 80 80 80
Content of
MO compo- 0.24 0.40 0.24 0.40
nents
(wt%)
Remarks:

The feed rate is a weight per hour of the prepolymer

5 fed to the extruder and is expressed in kg/hr.
The intrinsic viscosity (n) is measured in a

concentrated sulfuric acid at 30 °C and expressed in dl/g.
The content of the MO components is expressed in % by

weight.
10

Example B-3

in accordance with the process of Example A-1, pellets
of a semiaromatic polyamiae consisting of 55 % by mol of
recurring units derived from 1,6-diaminohexane and
15 terephthalic acid and 45 % by mol of recurring units
derived from 1,6-diaminohexane and adipic acid were
prepared.
Measurement of the content of the MO components in the

semiaromatic polyamide resulted in 0.29 % by weight.



prepared. Measurement of the content of the MO conponents in the

sem aromatic polyanm de resulted in 0.29 %by weight. 67 5 10 15 20 25 The
sem aromatic polyam de pellets were nelt extruded by an extruder (TEX-44
manuf actured by N ppon Sei kosho) at a rotational speed of 250 rpm In this
melt extrusion, the flowrate of nitgggen was 5 nB/ hr, the discharge rate
was 40 kg/hr, and the ratio of the flow rate of nitrogen to the discharge

rate was 0.125. The nitrogen gas was_rel eased romthe vent h
second barrel fr omh%@emié.romﬁél%ﬁf’éﬁ?mb%etlﬂ%l %d’\‘ﬁ)%é‘?ﬁqst i‘%‘tter gaf tng

treated - sem aromati c pol yam de pellets s, 0.23 % hy. wei . -4
The same seniky Mﬁﬁrb@efarﬁr@§‘ﬁgl' I @f"é‘ugchHB%g b%%ﬁoé'grgehﬂ%g%: (;%tg-g
were melt extruded by a extrgge% ggEX-44, n tired Ly NBRED tn
ffgﬁffgfé~a$ %1%%&%&% sPg5Geqtof SEprnlenH$%§s BT 16X ru5|dnf:f%e

te' o ni trogen s.2.5 nB/ hr h I.SsC ;
the ratio of %Y 4 roféxl%’f:oﬁlg?lr gagngt §3t ]Z' (ﬁ%ﬁ%ﬁ&fﬁgé\%\gzwg%% and

The nitrogen gas vas. r gleased CLATL Be cHENELBY! Pa0d Shen by retle from

the die. The conponents in the thus treate sem aromati c

pol yami de pel}ats was Q.24 %y oWebght . THaMRAtabiY¥E FXaMMe Feledded same
sem aronati c 5H%y§%%fe 5§%Wets as t hose prepareg iﬁgéxgﬁile B-3 were nelt

reé{ ;;‘idgﬁalby af SXtefend HfASE HRRUEaCbHECHabyeN ppon et kdisho) at a -
The content of the MO components in the thus treated
semiaromatic polyamide pellets was 0.23 % by weight.

10

Example B-4

The same semiaromatié polyamide pellets as those
prepared in Example B-3 were melt extruded by an extruder
(TEX-44, manufactured by Nippon Seikosho) at a rotational

15 speed of 250 rpm. In this melt extrusion, the flow rate of
nitrogen was 2.5 m3/hr, the discharge rate was 40 kg/hr,
and the ratio of the flow rate of nitrogen to the discharge
rate was 0.063. The nitrogen gas was released from the
vent hole of the second barrel from the die.

20 The content of the MO components in the thus treated

semiaromatic polyamide pellets was 0.24 % by weight.

Comparative Example B-3

The same semiaromatic polyamide pellets as those
25 prepared in Example B-3 were melt extruded by an extruder
(TEX-44, manufactured by Nippon Seikosho) at a rotational
speed of 250 rpm. In this melt extrusion, the discharge

rate was 40 kg/hr, but supply of nitrogen was not carried



speed of 250 rpm In this nelt extrusion, the discharge rate was 40 kg/ hr,
but supply of nitrogen was not carried 68 10 15 20 25 out. The vent hol e of
the second barrel fromthe die was open. The content of the MO conponents
in the thus treated sem aromatic pol yam de pellets was 0.30 % by wei ght.
Conpar ati ve Exanple B-4 The sane senmggonmatic pol yam de pellets as those
prepared in Exanple B-3 were nelt extruded by an extruder (TEX-44,

manuf act ured by Ni ppon Selkosho) at a rotati naI ip%ed of 25§ rpm In thi's
mel t extrusi@HF-su%gPyvéﬂt nhetegeh whe srAcnhRErEglodEom FhEedd® WaBuum

venting was effected through the vent hole of the second barrel from the
die at a degP®&ef vacuum of 50 . The discharge rate was 40 kg/hr. The

f the MO i h d
content“of “The \Dysamenens Lp bhe ieiisiad Senta il wgliar
Co t B-3 fi h
Comar 1132 Sl g3 S aconeoB A1 b 00 s adghctne s

decreaseqsby melt extruding the sem aromatic polyanlde wi th suppl yi ng
nitrogen.” I n conpari son of Exanples B-3 and B-4 with Conparative Exanple

B-4, it has Eg&&@g@tgggnEﬁgﬂ%iéngduthat, unlike the invention, the content
of the MO conponents cannot be decreased even by effecting vacuum venting
sQ as to increasgneesbindgdsehihsbfieic ipoPlacioipdinetsuppl yhoke nitrogen.
prepared invExample B-3 were melt extruded by an extruder
(TEX-44, manufactured by Nippon Seikpsho) at a rbtational
10 speed of 250 rpm. In this melt extrgsion, supply of
nitrogen was not carried.out. Instead, vacuum venting was
effected through the vént hole of the second barrel from
the die at a degree of vacuum of 50 mmHg. The discharge
rate was 40 kg/hr.
15 The content of the MO components in the thus treated
semiaromatic polyamide pellets was 0.27 % by weight.
In comparison of Examples B-3 and B-4 with Comparative
Examples B-3 and B-4, it has been confirmed that the amount
of the MO components contéined in the semiaromatic
20 polyamide can be decreased by melt extruding the
semiaromatic polyamide with supplying nitrogen.
In comparison of Examples B-3 and B-4 with Comparative
Example B-4, it has further been confirmed that, unlike the
invention, the content of the MO components cannot be
25 decreased even by effecting vacuum venting so as to
increase venting efficiency in place of the supply of

nitrogen.



69 5 10 15 20 25 Reference Exanple C-1 in accordance with the process of
Exanple A-1, 99.8 kg (859 nol) of 1,6-di am nohexane was pol ycondensed with
78.1 kg (470 nol) of terephthalic acid and simultaneously with 56.0 kg
(384 nol) of adipic acid, to prepare pellets of a sem aromatic pol yam de
consisting of 55 % by nol of recurringgunits derived fromthe

1, 6-di am nohexane and the terephthalic acid and 45 % by nol of recurring
units derived fromthe 1, 6-di am nohexane and the adi pic acid. Measurenent
of the cont eRefefrence BRampipobents in the sem aromatic pol yam de resulted
in 0.50 % by weight. Reference Exanple C-2 The sem aromati ¢ pol 1,d

pel l ets of Refer eflze acEradpheeCwikthnEheoProeess oY HEHHE @F%o%@pﬁgﬁﬁfat er

(100 C) based on 100 parts by weight of the semaro i C ol. Lde
pel |l ets were (8% owdde@fi Av 6-AiamiRPheRgLe NS YL "%nrs&ﬁpf"'&x-’%znzgh%urs to

tact th Then, th ' t] I 1 d | et : df
water and Gedd/acddnPent S5PORHBAKE ORIt & I LS oY fhohted
' i I id | | 0.04 9 i f le C-3
T accor dancdand Ik Hah BRdds ob aexkhp SRty UePinar BIIYRE PP °
1, 6-di am noh _hal densed W Lk t ht hal i
acid and o mATHAIAY AWFETV SRS Ra (A0 REI S o1 i € R’ Lo brepare.

pqllets of ar-ie(%:urring units derived from the 1,6-diaminohexane and the

teréphthalic acid and 45 % by mol of recurring units
derived from the 1,6-diaminohexane and the adipic acid.
10 Measurement of the content of the MO components in the

semiaromatic polyamide resulted in 0.50 % by weight.

Reference Example C-2

The semiaromatic polyamide pellets of Reference
15 Example C-1 and 300 parts by weight of boiling water (100
°C) based on 100 parts by weight of the semiaromatic
polyamide pellets were introduced into a drum, and they
were stirred for 24 hours to contact them. Then, the
semiaromatic polyamide pellets were separated from water
20 and dried. The content of the MO components in the thus
treated semiaromatic polyamide pellets was 0.04 % by

weight.

Reference Example C-3

25 In accordance with the process of Example A-1, 99.8 kg
(859 mol)'of 1, 6-diaminohexane was polycondensed with 63.8
kg (384 mol) of terephthalic acid and simultaneously with

68.6 kg (470 mol) of adipic acid, to prepare pellets of a



10 15 20 25 sem aromati c pol yam de consisting of 45 % by nol of recurring.
units derived fromthe 1, 6-di am nohexane and the terephthalic acid and 55
% by nol of recurring units derived fromthe 1, 6-di am nohexane and the

adi pic acid. The content of the MO components in the sem aromatic

pol yam de pellets was 0.46 % by weig Ref erence Exanple G4 The

sem aronmati c polyamde pellets of Reference Exanple C-3 and 300 parts by
wei ght of boiling water (100 C) based on 100 parts by wei ght of the

seni ar omat i ¢ sepdlayamatiécppblyenider eonsisbtREf idr & Ydl“\.‘ﬂaﬁ ofnd they were

stirred for 24 hours to contact themw th maintainin he tenperature at
100 C..Then,rwm@rsémbauoi§5ideﬁév9@nfﬁ%mpﬁm$e¥56V@%Qﬁ%Q§hi¥@§Fé&nﬂr5 ter
cerm ar oma | ¢ oiopPed i cparf et 9SS 0% 0BY FHBY Fei TRITBNSRLEC 1 to C 3
{ho samb. T abl BRI FEREd EBFnE - OF BT PAGCTAE P e rR s 81 Sorew
knoaded ahd pel | cliiFegonTRE, BEuF PR e TEradhls e e e itete 12

oz in-line screw t.ype inRj [ mgl dgng chifgnpreset at a tenperature
of 320 C, togﬁkﬁﬁﬁﬁgaﬁﬁﬁ gg%nggﬁination. 1 1%£%he results are set forth
in Table 6.

Reference Example C-4
The semiaromatic polyamide pellets of Reference

10 Example C-3 and 300 parts by weight gf boiling water (100
°C) based on 100 parts by weight of the semiaromatic
polyamide pellets were introduced into a drum, and they
were stirred for 24 hours to contact them with maintaining
the temperature at 100 °C.

15 Then, the semiaromatic polyamide pellets were

separated from water and dried. The content of the MO

components in the thus treated semiaromatic polyamide

pellets was 0.05 % by weight.

20 Examples C-1 to C-3

The components shown in Table 6 in the amounts (parts
by weight) shown in the same table were mixed. The
resulting mixture was fed to a twin-screw vented extruder
of 65 mm diameter preset at a temperature of 320 °C{ melt

25 kneaded and pelletized.:

The resulting pellets were molded by means of a 2 oz

in-line screw type injection molding machine preset at a

temperature of 320 °C, Ed evaluate mold contamination.



Eval uation of nold contam nation The pellets were subjected to injection
nmolding in a spiral nold showmn in Fig. 1 in accordance with the standard
injection conditions for various resins, and the nunber of tinmes of
injection nmolding with which the gas vent was cl ogged was neasured.
Conparative Exanples CG-1 to C-3 The nphd contam nation was eval uated in the
sane nmanner as in the above exanples, except that the conpositions shown
in Table 6 were used. The results are set forth in Table 6. 72 Table 6

. Ex. C- 1Conp. Ex. C- T@enpeBXlCs- émnﬁetEf(OEt B0 EFBe &3 Preparation exanpl es
of Ref . Ref . Ref . Ref Ref Ref of am deEx C— Ex. G 1Ex. G- 2Ex. G- 1Ex. G-4Ex. CG-3 Po
vami de TA, Ak aLAORADE RATA G 4t boxyl i ¢ aci d conponent

uni t5555555554545 TA conponent s un|t in di r
conponent. units H%R%ﬁ@ﬁﬁkmﬁhﬂ&% 5 ?ﬁ nlenjcecr%pl(?%le?'lo)i?n s %FI br ous
reinfor Cemntsp?r%isgoﬁas%g%aglgs G ?Sf 1§S§cé%f1cijance with the standard

5 injection conditions for various resins, and the number of

‘times of injection molding with which the gas vent was

clogged was measured.

Comparative Examgleg C¢-1 to C-3

10 The mold contamination was evalgated in the same
manner as in the above examples, except that the

compositions shown in Table 6 were used.

The results are set forth in Table 6.



fiberfiberfiberfiberfiberfiber Mxing rati 0676718186767 arts by weight/
100 parts by weight)_ Eval uation of nold P Y ;

cont am nati on10300510010000360098003300 (nunmber of times of continuous

nmol ding ) 10 15 Reference Exanple D-1 In accordance with the process of
Exanple A-1, 99.8 kg (859 nol) of 1,? di am nohexane was pol ycondensed wi th
63.8 kg (384 nol) of terephthalic ac 5 and sinultaneously with 68.6 kg
(470 nol) of adipic acid, to prepare pellets of a sem aromatic polyam de
consi sting of 45 % by nol of recurringTaipleséderived fromthe

1, '6Ed| a(rjn n_ohegape and the terephthalic acid and 55 % hy l_of recurrjng
units derived fromthe 1,6-di aniBeletdfemand BhE-aifpie 4&KkdC-3THome

of the MO cdnponents in the sem aromati|EX-85lhani de Egg_gtc Was Agfgf E;t
wei ght . Ref dreerperaSiamysixempler 78| Ref 1 £ . ;

pel lets of Refcdyamids W'F:ﬁvaw“' e D .EEP%TSZC%'%;% nglgy—gg é{%ﬁ%{{fltﬁf Cp4i !I%i%glg ter
(100 ©) bagdeiB#dso parts by weight,df .4 he Seqiar omat ke ,ﬂpIAx_aJ .
pel l ets weréd %F?xmn iaﬁt% a dium “arld they| were|stirred for 24 hours to
contact them wi,EEITRE

D

Qfg@y L the genperature at 100 45 45 45

(mol %) in di-
carboxylic acid
component units

Diamine component HMDA HMDA HMDA HMDA HMDA HMDA
units i
Kind Glass | Glass | Glass | Glass | Glass | Glass

fiber | fiber | fiber | fiber | fiber | fiber

Mixing ratio 67 67 18 18 67 67

(parts by weight/

100 parts by weight)
Evaluation of mold ,
contamination : 10300 5100 10000 3600 9800 3300
(number of times of
continuous molding)

Reference Example D-1

5 Tn accordance with the process of Example A-1, 99.8 kg
(859 mol) of 1,6-diaminohexane was polycondensed with 63.8
kg (384 mol) of terephthalic acid and simultaneously with
68.6 kg (470 mol) of adipic acid, to prepare pellets of a
semlaromatlc polyamide consisting of 45 % by mol of

10 recurring units derived from the 1, 6 diaminohexane and the
terephthalic acid and 55 % by mol of recurring units
derived from the 1,6-diaminohexane and the adipic acid.

The content of the MO componenté in the semiaromatic
polyamide pellets was 0.45 % by weight.

15 |

Reference Example D-2



Then, the sem aronmatic pol yam de pellets were separated fromwater and
dried. The content of the MO conponents in the thus treated sem aromatic
pol yam de pellets was 0.05 % by weight. Conparative Exanple D-1 In a
tunbler, 95 parts by weight of the sem aromatic pol yanm de of Reference
Exanple D-1 and 5 parts by wei ght of 7polyethylene nodified with maleic
acid were mxed. The resulting m xture was extruded by a usual tw n-screw

‘extruder (PCM 45, manufactured by |kegai, Jekka K. K. i

terrt)er ature of 310he S?@léﬁf”a?‘ﬁl%eﬂ"? Ygmt é’eir]ee}'ﬁl %O;a %ﬁ%feﬁ%}{llﬁlsrger

contam nati on caused by the |l ets_and the.content .qf. _the |

z[a}ri set fortﬁmﬁ‘ﬁébpé¥7.anﬁx§§rﬁl%af)t-ﬁ%%ewﬁ%gted)ﬁg%ﬁlegn%gﬁ!gffgggggg%lse
was repeated, except at_the .sem ar t I 1 Ref

Exanpl e D-2 WhsPage ‘Pﬁg %@gc]%agfs the "%eejrﬁqér?soorrf;tq%% )éo ﬁ%%og%té eng][] ngence

Exanpl e D-1. Eﬁ%&ieggg%ﬁgg&sfgn%%g%gﬂ foly ‘7n4:chr5e 5 Nan®f chie exanpl es

and the conp&F subjected to 1njection nolding by

means Ofsa cpl Al ToldsshapnaknBifs fol SofGEA 4aGE Wil rhGeathangar d

injectio Or various resins in sanme manner as descri bed

above, and the numher..ofc is™s afo PAiection nolding with which the gas
vent was cl ogged wa neasured. Conparative Exanple D-2 10 In a tunbler, 95

parts by weight ofpyche $8& aepfBtbiatpel yolyaridd dgedfletenoeriexanple D-1 and

5 parts by weight of ‘an ethylene/a-olefin copolyner nodified with maleic

acid (ToughnRiparaitad &b WaesrVahdudr Pedr ocTieen aaltanid st tibes MO Lt d.

crystallinity: 0 % MR190Cc: 4 g/ 10 mn) were m xed. , ,
components in the thus treated semiaromatic polyamide

10 pellets was 0.05 % by weight.

Comparative Example D-1

In a tumbler, 95 parts by weight of the semiaromatic
polyamide of Reference Example D-1 and 5 parts by weight of
15 polyethylene modified with maleic acid were mixed. The
resulting mixture was extruded by a usual twin-screw
extruder (PCM-45, manufactured by Ikegai Tekko K.K.) at a
cylinder temperature of 310 °C, to obtain pellets. The
results on the mold contamination caused by the pellets and

20 the content of the MO components are set forth in Table 7.

Example D-1
The procedure of Comparative Example D-1 was repeated,
except that the semiaromatic polyamide of Reference Exaﬁple
25 D-2 was used in place of the semiaromatic polyamide of
Reference Example D-1.

valuation of mold contamination

Evaluation ol mo.d conllalilalLuil



15 The resulting m xture was extruded by a usual tw n-screw extruder

(PCM 45, manufactured by | kegai Tekko K K. ) at a cylinder tenperature of
310 C, to obtain pellets. The results on the nold contam nation caused by
the pellets and the content of the MO conponents are set forth in Table 7.
20 25 Exanple D-2 The procedure of Cbgggrative Exampl e D-2 was repeated,
except that the sem aromatic pol yam d f Reference Exanple D2 was used
in place of the sem aromatic pol yam de of Reference Exanple D-1.

Conpar ati ve Exanpleh® Bedind 0of rtle taxavipdes &ndpihescpprasdghyeof the

sem aromati ¢ pol yam de of the above reference exanple and, 19 parts by

wei ght of an ekaybies/wext efach copuleated msdilniegtiPphmotding Py IrRpns
(Toughner, available from Mtsui Petrochem cal, Industries, Ltd.

crystal | i ni t yof0aospFRL g0 d sshgwip iR FLY wdr d0nPLERTIRBCE WEHRI 8% n- screw
extruder (PCM 45, manufactured by |kegai Tekko K.K.), the mxture was fed
t hr ough a hopﬁ‘é@n@ﬁﬁdth%JﬁQ%l%rQ%nW%%H?torofvailﬁpﬁs§e-sﬁlﬁe?’nvxé Sfurther
fed through a side feeder, followed by. extrusion.at_a i pder . ature
of 310 C, Yo 8BPgi Hanper|at e \Aﬁ?eéﬁlﬂqosyedn o THS| au%'%% agngng%%\%%pcg%used
by the pellets.and.the content of t e ar.e.s thadn -
Table 7. 15 E?(ﬁ?rﬁFEI?F?“‘?‘ﬂ LI o‘%]gt ur“g%‘ocypégqrrp r%t %@t&éﬁpﬁgoégav\g%é 1

r epeat ed, excegt thgt the sem aromati c pol yam de of Reference Exanple. D2
was used in pFS g8Y6F "t he seni aromatic pol yam de of Reference Exanple D-1.

Comparative Example D-2

10 In a tumbler, 95 parts by weight of the semiaromatic
polyamide of Reference Example D-1 and 5 parts by weight of
an ethylene/o-olefin copolymer modified with maleic acid
(Toughmer, available from Mitsui Petrochemical Industries,
Ltd., crystallinity: 0 %, MFRiggec: 4 ¢/10 min) were mixed.

15 The resulting mixture was extruded by a usual twin-screw
extruder (PCM-45, manufactured by Ikegai Tekko K.K.) at a
cylinder temperature of 310 °C, to obtain pellets. The
results on the mold contamination caused by the pellets and
the content of the MO components are set forth in Table 7.

20
Example D-2

The procedure of Comparative Example D-2 was repeated,
except that the semiaromatic polyamide of Reference Example

D-2 was used in place of the semiaromatic polyamide of

25 Reference Example D-1.

Comparative Example D-3



20 Table 7 Ex. D 1Ex. D- 2Ex. D- 3Conp. Conp. Conp. Ex. D- 1Ex. D- 2Ex. D- 3 Cont ent of
MO conponent 0. 080. 080. 090. 400. 420.40 (W% Eval uation of nold

cont am - 920094009000330030003100 nati on Reference Exanple E-1 76 68.6 kg
(470 nol) of adipic acid, to prepare pellets of a sem aromatic pol yam de
consisting of 45 %by nol of recurripg units derived fromthe

1, 6-di am nohexane and the terephthalic acid and 55 % by nol of recurring

units derived fromthe 1 dlanlnohexa %&éﬁ%‘ gﬁ c aci.d. The.,content
of the MO conponeﬁpsalHuWh%egen?%rQﬁﬁﬁ? it 5§EW§FWlFﬁ8m 3Eess of
le A-i, 99.8 k di h d d with
538 kg (3BEOUSARLGE Db ERRLRBPTR Berer %ﬂc&“e R SR o RROBYS el W !
pol yam de pel)Lkacias DutB-hy DuauphObl oc BE! UEIOMAX AT G B2 i HThe
poryam de

sem aronatic erence Exanple E-1 and 300 parts by

velght of boling vater (00,0, basesk o A0 RAT 4R 21 MRIcBochnibEs

sem aromati c aﬁfée were 1 ntro uce |nto a drum and they were

stirred for %%htl%%%ego £eat ack sealmﬂbt JOIE3 rrmqgooaheélt@m@rraim)re at
100 C. Then, e sem aronmati ¢ pol yam de pe ets were 20 separated from

water and drigd. FB§eB0Nt @Bt 20hshbe MR nCosRanenitidert @S, t I eat ed
sem aromati c pol yam de
“ manufactured by Ikegai Tekko K.K.), the mixture was fed
through a hopper and then 15 parts by weight of a glass
fiber was further fed through a side feeder, followed by
10 extrusion at a cylinder temperature of 310 °C, to obtain
pellets. The results on the mold contamination caused by

the pellets and the content of the MO components are set

forth in Table 7.

15 Example D-3

The procedure of Comparative Example D-3 was repeated,
except that the semiaromatic polyamide of Reference Example

D-2 was used in place of the semiaromatic polyamide of

Reference Example D-1.

20
Table 7

Ex.D-1| Ex.D-2 | Ex.D-3 | Comp. Comp . Comp.
Ex.D-1| Ex.D-2 | Ex.D-3

Content of
MO component 0.08 0.08 0.09 0.40 0.42 | 0.40

(wt%)

Evaluation of
mold contami- 9200 9400 9000 3300 3000 3100

nation

Reference Example E-1



pellets was 0.05 % by wei ght. 25 Conparative Exanple E-1 In a tunbler, 75
parts by weight of the sem aromatic polyam de of Reference Exanple E-1, 20
parts by weight of polyethylene nodified with maleic acid and 5 parts by
wei ght of nylon 12 were mi xed. The resulting mxture was 77 extruded by a
usual tw n-screw extruder (PCM 45, nnguf actured by |kegai Tekko K. K..) at
a cylinder tenperature of 310 C, to obtain pellets. 5 Exanple E-1 The
procedure of Conparative Exanple E-1 was repeated except _that _th

seni aromati ¢ pol yini decordameserehde Bamneress »LExaels Arlp géego]th he

semaromt ¢ Rolvarde of EELPLSTES, ST e Fob 0 Bl usl gkl 0
Fla. 1 in acksr d3RBeaEL HOF HESr SOMRETLE 1] T sh AR ErsRstr Wk, ous
[y ecti on moRdrAgRal (A7 GHTeN (R TRLHEN i ol SaBT b easured” The
of "ND conbonERT48ZOR8-ST REFTEEIS SR TR 1. Sodh, S00Thara Sant am nat i on
reference BxaQale,End LA1RECALARDER MR $HE PIOCESRIRoNEIAER! and theo. 8

- terephthalic acid and 55 % by mol of recurring units
derived from the 1,6-diaminohexane and the adipic acid.

The content of the MO components in the semiaromatic

10 polyamide pellets was 0.45 % by weight.

Reference Example E-2

The semiaromatic polyamide pellets of Reference
Example E-1 and 300 parts by weight of boiling water (100
15 °C) based on 100 parts by weight of the semiaromatic
polyamide pellets were introduced into a drum, and they
were stirred for 24 hours to contact them with maintaining
the temperature at 100 °C.
Then, the semiaromatic polyamide pellets were
20 separated from water and dried. The content of the MO

components in the thus treated semiaromatic polyamide

pellets was 0.05 % by weight.

Comparative Example E-1
25 In a tumbler, 75 parts by weight of the semiaromatic

polyamide of Reference Example E-1, 20 parts by weight of
polyethylene modified with maleic acid and 5 parts by

weight of nylon 12 were mixed. The resulting mixture was



(859 nol) of 1,6-diam nohexane was pol ycondensed with 78.1 25 kg (470 nol)’
of terephthalic acid and sinultaneously with 78 5 10 56.0 kg (384 nol) of
adipic acid, to prepare pellets of a sem aronmatic pol yam de consi sting of
55 % by nol of recurring units derived fromthe 1, 6-di am nohexane and t he
terephthalic acid and 45 % by nol of r7e70urring units derived fromthe

1, 6-di am nohexane and the adipic acid.” ‘The content of the MO conponents in
the sem aromatic pol yam de pellets was 0.35 % by wei ght. Reference Exanple
F-2 The seni agefBtdésd psy yanidm lpaeuwiel-scakwRekereder (EMmdpbe F-1 and 300
parts by weight of boiling water (100 C) based on 100 parts by weight of
the sem ar onahasufaot yeed dey pildostis Tekke KnKrodated ¢vitondedrum and t hey
were stirred for 24 hours to contact themw th maintaining 15 the

t enper at ure atempérgrufident Ihe “Senitar ebaeie BBLyakFde pellets were
separated fromwater and dried. The content of the MO conponents in the
thus treated sem aronatic polyamde pellets was 0.05 % by wei ght. 20
Exanples E-1 to F-3 The conponents shown in Table 9 in the anmounts (parts
by wei ght P shB#@ampketEel sane table were mixed. The resulting mxture was

fed to a twn-screw extruder of 65 mm 25 di,aneter eset.at_a te ure
of 320 C, melt kneBaRPrTRAYS | iQRQ??r?%éVFegﬁﬁnga €a+|%?% ﬁ%é%?réﬁﬁed
by neans of a 2 oz_ jn-line screwt i nj_ect i ok i LDeppr RS at
a " tenper at ur BXGEPE2BIRE tﬂ-(\)e M%%Pa%ﬁcdbgék?g‘?nd%g{)?oﬁgf@&%g%

E-2 was used in place of the semiaromatic polyamide of

Reference Example E-1.

10 Evaluation of mold contamination
The resins of the examples and the comparative
examples were each subjecﬁed to injection molding by means
of a spiral mold shown in Fig. 1 in accordance with the
standard injection conditions for various resins in the
15 same manner as described above, and the number of times of
injection molding with which the gas vent was clogged was

measured. The results are set forth in Table 8.

Table 8
20
Ex. E-1 Comp. Ex. E-1
Content of MO components 0.07 ‘ 0.31
(wt%)
Evaluation of 1 9,800 4,500
mold cohtamination :

Reference Example F-1

Tn accordance with the process of Example A-1, 99.8 kg
(859 mol) of 1,6-diaminohexane was polycondensed with 78.1

25 kg (470 mol) of terephthalic acid and simultaneously with



79 The reSults are set forth in Table 9. Evaluation of nold contam nation
The pellets were subjected to injection nolding by neans of a spiral mold
shown in Fig. 1 in accordance with 5 the standard injection conditions for
various resins in the sanme manner as described above, and the nunber of
times of injection nolding with whicpgthe gas vent was cl ogged was
measured. 10 15 Conparative Exanples F-i to F-3 The nol d contam nati on was
evaluated in the same nmanner as in, the above exa t that the

conposi t i ons 56h8wkgi A3§4pPeld Qkradirks .2 s & a&?ep§iigF8r? #n Tabl e
9. Table 9 Ex.F- 1CDHE Ex. F- ZCDQE Ex. F- SCD Eﬁ
P;eparatlonRéﬁmE%rRE 1EDREYARLIRF O Fet QB§%;§E éx e?ﬁ Pg

of F- 2F- 1F- 2F- 1F- 4F- 3 of Pol .am de3838 f tard
Dol Yo b b oRBCHEEL RS DR D SRR nEF TR e ot o oy Aaafel pAATCRE! 2 e
Sodi urm. 04. 06 06 %thallg QQRangﬂétfs % by mol of recurring units

5 derived from the 1,6-diaminohexane and the adipic acid.

The content of the MO components in the semiaromatic

polyamide pellets was 0.35 % by weight.

Reference Example F-2
10 The semiaromatic polyamide pellets of Reference
Example F-1 and 300 parts by weight of boiling water (100
°C) based on 100 parts by weight of.the semiaromatic
polyamide pellets were introduced into a drum, and they
were stirred for 24 hours to contact them with maintaining
15 the temperature at 100 °C.
Then, the semiaromatic polyamide pellets were
separated from water and dried. The content of the MO
components in the thus treated semiaromatic polyamide

20 pellets was 0.05 % by weight.

Examples F-1 to F-3

The components shown in Table 9 in the amounts (parts
by weight) shown in the same table were mixed. The
resulting mixture was fed to a twin-screw extruder of 65 mm

25 diameter preset at a temperature of 320 °C, mélt kneaded
and pelletized.

The resulting pellets were molded by means of a 2 oz
in-line screw type injection molding machine preset at a

temperature of 320 °C, to evaluate mold contamination.



Fi br ous rei nfor ncenent 404015154040 d ass fi ber Evaluation of nold contam -

nati on (No.

of tinmes of 82003000780015007800700 conti nuous nol ding) 80 10 15

20 25 Exanple G 1 Preparation of prepolvner A reactor was charged with 99.8
kg (859 nmol) of 1,6- diam nohexane,

68.6 kg (470 nol) of adipic acid, 20¢8g
hypophosphite as a catal yst, .

1.3 kg (1

term nating reagent and 24 liters of water.

After the reactor was
1 hour & :
of 35 kg/cn2. T

air through a nozZhe PSLAECEOVFAFSO
fol | owed

a5 By prifpioposds8

for

sane tine,

an intrinsi @‘e\ﬁn&
rean par 3¢l 0l aTele o 133

10

15

with nitrogen
. amilnatl] Ol

rature of 250 C and a pressure
i n the reactor

PRLSSERH 40 LA
Aphre pigr

The

63.8 kg (384 nol) of terephthalic acid,
(1.92 nmol) of sodium ‘
6 nol) of benzoic
nmol ar

acid as a
. ratio (ratio of
charge wei ght) of Thiee resudpht Axpi et afpatRolR HERRER A ¢ acid was 45 :

55.

the reaction was carried out

LR

Y e

shed in
g at the

e s R g

gcgkon conditions for various resins in the

same manner as described above, and the number of times of

injection molding with which the gas vent was clogged was

measured.

Comparative Examples F-1 to F-3

The mold contamination was evaliated in the same

manner as in the above examples, except that the

compositions shown in Table 9 were used.

The results are set forth in Table 9.

Table 9

Ex.F-1

Comp.
Ex.F-1

Ex.F-2

Comp.
Ex.F-2

Ex.F-3

Comp .
Ex.F-3

Preparation
example of
polvamide

Ref.Ex.
F-2

Ref. Ex.
F-1

Ref.Ex.

F-2

Ref.Ex.
F-1

Ref.Ex.
‘F-4

Ref.Ex.

Polyamide

38

38

49

49

38

38

Organic flame

retarder
Polytri-
bromostyrene

18

18

30

30

38

Inorganic

auxiliary flame

retardant
Sodium
antimonate

4.0

4.0

6.0

6.0

38

4.0

4.0

Fibrous
reinformcement
Glass fiber

40

40

15

15

40

40

Evaluation of
mold contami-
nation

(No. of times of
continuous
molding)

8200

3000

7800

1500

7800

700




The prepol ymer of 40 kg was introduced into a dryer having an effective
vol une of 0.065 n8 (paddl e dryer, manufactured by Nara Ki kai Sei sakusho),
heated from 15 C to 240 C over a period of 83 m nutes and maintai ned at
240 C for 18 mnutes. Thus, 36 kg of an aromatic pol yam de prepol yner A
having an intrinsic viscosity (71) of g¢ 70 dl/g was obtained. Preparation
of aromatic polyam de of high polynerization decree 81 10 15 20 25 The
aromati c pol yam de prepolymer A was continuously fed to a tw n-screw ,
extruder haviEgpmols/IGrlder tenperature of 350 C, a screw rotational speed
of 200 rpmand a dianmeter of 57 nmat .a feed rate_of 100 kg/hr and
subjected to nelt pol ycondenEsepaxationsof PrebRIVIIRL| red ar omat i C

Rac an i mtringi o Vi TG (19° SRAENSS HLF Jddacel Pagibl i of 910 *
0,37 % by vl G A 9 Horaltade Conr sF RRRCTA Ehet Gifuess € "
crerm o 810 SSTPRIAAS SETRUSGIAEY dskediogg! ey Tk geriartnac o1
2 0 Ch DR £ 19 o Subr flfosl S BRessic
acid as a terminating reagent and 24 liters of water. The:
molar ratio (ratio of charge weight) of the terephthalic
acid to the adipic acid was 45 : 55. After the reactor was
10 purged with nitrogen, the reaction was carried out for 1
hour under the conditions of a temperature of 250 °C and a
pressure of 35 kg/cm?.
The reaction product produced in the reactor was
flashed in air through a nozzle to perform solid-liquid
15 separation and cooling at the same time, followed by
drying, to obtain a prepolymer. The prepolymer had an
intrinsic viscosity (1) of 0.15 dl/g, a melting point of
305 °C and a mean particle diameter of 300 pm.
The prepolymer of 40 kg was introduced into a dryer
20 having an effective volume of 0.065 m® (paddle dryer,
manufactured by Nara Kikai Seisakusho), heated from 15 °C
to 240 °C over a period of 83 minutes and maintained at 240
" °C for 18 minutes.
Thus, 36 kg of an aromatic polyamide prepolymer A
25 having an intrinsic viscosity (M) of 0.70 dl/g was
obtained.
Preparation of aromatic polvamide of
high polymerization degree



No. 1), and injection nolding follow ng nolding conditions. (2) Mlding
condi ti ons was speci nen (ASTM speci nen carried out under the a. Ml ding
machi ne: SG0-M I 1 manufactured Shipbuilding & Machinery Co., Ltd. b.
Mol di ng conditions Cylinder preset tenperature: 330 C WMl d tenperature:
120 C Injection speed: 60 nmsec by Riitono (3) Judgnent of vent cl ogging
82 5 10 15 Wen nol di ng of pol yam de containing |arge anounts of MO

vent To cause ol oGBnGrenathE FERTERIEPT AL LAY 16 "Hrosa Bk 4P

gets, out Of e oL 9,cause AL EDGALE ERVRIPSSLAN Slad Nt it ool

a e fina , ERperature © € no econes hi gh.

When the tenperature of the nold ' t L rboni zed and

bl ackened, n&eldp? %asabﬁ?ﬁ?%gro?%gfﬁ%hg%é a%ogf,zc&hﬁgpgl.lbﬁﬁg tip of the

resul ting spegi e becowss b ack, Besyl taph s¥alemigmallmdyHeceldshot
€

tinmes, with etipo speci nen becane bl ack because of the "gas
burnlng",SVWﬁ%O melt polycondensation, to obtain the desired aromatic

polyamide of high polymerization degree.

The resulting aromatic polyamide had an intrinsic
viscosity (n) of 1.03 dl/g and a melting point of 310 °C.

The content of the MO components in the semiaromatic

10 pol&amide pellets was 0.37 % by weight.

The semiaromatic polyamides obtained in the above
examples and comparative examples were evaluated on the
mold contamination in the following manner.

Evaluation 2 of mold contamination

15 (1) As shown in Fig. 2A, an air vent having a depth
of 10 p and a width of 3 mm was provided at the end of a
mold for preparing a tensile test specimen (ASTM specimen
No. 1), and injection molding was .carried out under the
following molding conditions.

20 (2) Molding conditions

a. Molding machine: SG50-MIII manufactured by Sumitomo
Shipbuilding & Machinery Co., Ltd.
b. Molding conditions
Cylinder preset temperature: 330 °C
25 Mold temperature: 120 °C
Injection speed: 60 mm/sec

(3) Judgment of vent clogging



measured. As a result, the pol yam des obtained by the exanples nore rarely
underwent "gas burning", as conpared w th the polyam des obtained in the
conparative exanples. 83 5 10 15 20 25 what is clainmed is: 1. A

sem aromati ¢ pol yam de having (A) recurring wunits derived from
terephthalic acid and an aliphatic @anmne of 4 to 12 carbon atons, and
optionally, (B) recurring units derived fromisophthalic acid and an
aliphatic diamne of 4 to_12 carbon atqrg%é g% r.ecurriélg units derived from
an aliphatic di cafpenynekding PPy vagideg COTFBORIET onRt FACERRLT fHati ¢
diamne of 4 to 12 carbon , atons anegif(g)h[r urring unjits de&ILVFéjtefrionma

| act am or anMO a@PRRRRPPoX YT FERTAT T 670 20 SRRPBBR" AT oRES WheT e n-Sai d

sem aromati ¢ pol yan de conprises ,4Q to 0 ] rring units
(A), 0to 5ot§ﬁ«‘b%l%ﬁll‘b¥ © rPe‘feé%%?‘r"u r?g""%%r‘ﬁ tégl@’?%?%oé}%ohg‘g %o v nol of the
recurring units (C d 0 50, % %iﬁgg f: USEESOoRI &8, c1gd  the
content of boili n‘éh%\%?‘é ?s%‘%rlg}—blles cc(')o1 nent %lfl Qrgg(r}rp%%gnt s) in the
seni ar omgt i ¢_polyan SaJEAS R Do dERIH 89 Lhe polyanide iésm

boi | i ngnﬁat eﬁngg? ?glog%a?%ra 4 ojﬁ:‘?s, ips not nore thanﬁo.%S % by wei ght. 2.
The seri aromgt | ¢,00kyA ey £biid Mighdrbry) & cimpebatere sheckenten of
boi li ng wat er-so]I’lub e conponents (MO conponents) 1 n the sem aromatic

pel yam de i sppobBRrgighhan 0.15 % by weight. 3. A semiaromatic polyam de

conposi tion conprising: a semaronmatic polyamde as clainmed in claiml,
whi ch When the temperature of the mold becomes high, the

resin is carbonized and blackened, namely, "gas burning" is
10 brought about, whereby the tip of the resulting specimen

becomes black.

Result of evaluation

The number of shot times, with which the tip of the
specimen became black because of the "gas burning", was
15 measured. As a result, the polyamides obtained by the
examples more rarely underwent "gas burning", as compared

with the polyamides obtained in the comparative examples.



has (A) recurring units derived fromterephthalic acid and an aliphatic
diamne of 4 to 12 carbon atons, and 84 5 10 15 20 25 optionally, (B)
recurring units derived fromisophthalic acid and an aliphatic di am ne of
.4 to 12 carbon atons, (C) recurring units derived froman aliphatic

di carboxylic acid of 4 to 18 carbon ggons and an aliphatic diamne of 4 to
12 carbon atons and (D) recurring units derived froma |lactam or an

am nocar boxylic acid of 6 to 20 carbon atons, and a fi brous reinforcenent
in an anount What5isock8dmedris: by wei ght based on 100 parts by wei ght of

the sem aromatic polyam de; wherein said sem aromatic_pol yam de conpri ses

40 to 90 % by nol.of AhSeRERIPRFHEC (RA1¥aide NeWRI532), BFCHEFLBE  t he
recurring units (B), O.to_60 %by nol of, the recurring .unjts.(C) and O to
50 % by nol ghitRedeséviedi FEOTNFREEPRRAL I ETchalG bk a&&P}f‘PE@g

wat er - sol'ubl e conponents (MJ _conponents) in t sem ar ti ol yam de, as
neasured by dﬁﬁ‘ﬁ‘g?@i f§ th Op%?y%%?k&%niéhtgé“ﬁdoia}r}r%é’p\%é%lra g"?”lgspc 1¥or 24
hours, is-not nore.than 0,259 i . =11 lxC ~pol yam de
conposi tidn 5?0u5FéPﬁeﬂn%Esc?é%%%%@e# ereﬁé?%ﬁ%yaggﬁggﬁﬁgg?hgo?ﬁiné wat er -
ol ubl e conpqnenls ; (VB CRTRANSE!S)ed N3 Nexa8IH el Qc)Pekkakdagi s not

o by werl ght. b. I

nore than O. A sem aromati c pol yam de conposition

conprising: uﬁ,‘{tgod %'%nyi‘*&hgﬁ Ll ighSere alimidokynaly agideogs4ctai med in
claim 11, which has % } recurring units derived fromterephthalic acid and
an aliphaticqdi a0i-R8,0ftAmEOad an aliphatic diamine of 4 to 12 carbon
atoms and (D) recurring units derived from a lactam or an
10 aminocarboxylic acid of 6 to 20 carbon atoms;
wherein said semiaromatic polyamide comprises 40 to 90
$ by mol of the recurring units (A), 0 to 50 % by mol of
the recurring units (B), 0 to 60 % by mol of the recurring
units (C) and 0 to 50 % by mol of the recurring units, and
15 the content of boiling water-soluble components (MO
components) in the semiaromatic polyamide, as measured by

immersing the polyamide in a boiling water at 100 °Cc for 24

hours, is not more than 0.25 % by weight.

20 2. The semiaromatic polyamide as claimed in claim
1, wherein the content of boiling water-soluble components
(MO components) in the semiaromatic polyamide is not more

than 0.15 % by weight.

25 3. A semiaromatic polyamide composition comprising:
a semiaromatic polyamide as claimed in claim 1, which
has (A) recurring units derived from terephthalic acid and

an aliphatic diamine of 4 to 12 carbon atoms, and



carbon atons, and optionally, (B) recurring units derived 85 10 15 20 25
fromisophthalic acid and an aliphatic diamne of 4 to 12 carbon atons

(C recurring units derived froman aliphatic dicarboxylic acid of 4 to 18
carbon atons and an aliphatic diamne of 4 to 12 carbon atons and (D)
recurring units derived froma |actggor an am nocarboxylic acid of 6 to
20 carbon atons, and 1 to 70 % by weight of a nodified el astoneric polyner

R
bRty ko a1,

Richied by oRBHALE e SRR B e g, o
conposition 8§ngI§Pn€g c?ﬁb%?é%ﬁ¥§¥%%g?ku§gﬁf&?%ﬁggygigﬁggghggggLgﬁg%g?tion

further contaiino.ofLbLoys el AaoeBitunihs Higivel refbl tapehyan de

conposi tion &§ afred”i fi ¢l aim6, wherein the content of
boi I'i ng “ﬂteEiSQEUQh§n88QP98£€i§c(éél&QﬂmQﬂaﬂiﬁmid&ﬁH@h asensar andt i

pol yanm de is not nore than 0.15 % by weight. 8. A sem aromatic pol yam de
conposi tion conprskfgro86 #0idforcement in an amount of 5 to 250 parts
by weight based on 100 parts by‘weight of the semiaromatic
polyamide;
10 wherein said semiaromatic polyamide comprises 40 to 90
% by mol of the recurring units (&), 0 to 50 % by mol of
the recurring units (B), 0 to 60 % by mol of the recurring
units (C) and 0 to 50 % by mol of the recurring units, and
the content of boiling water-soluble components (MO
15 components) in the semiaromatic polyamide, as measured by

immersing the polyamide in a boiling water at 100 °c for 24

hours, is not more than 0.25 % by weight.

4. The semiaromatic polyamide composition as
20 claimed in claim 3, wherein the content of boiling water-
soluble components (MO components) in the semiaromatic

polyamide is not more than 0.15 % by weight.

5. A semiaromatic polyamide composition comprising:

25 99 to 30 % by weight of a semiaromatic polyamide as
claimed in claim 1, which has (A) recurring units derived
from terephthalic acid and an aliphatic diamine of 4 to 12

carbon atoms, and optionally, (B) recurring units derived



20 25 99 to 30 % by weight of a sem aromatic polyamde as clained in claim
1, which has (A).recurring units derived fromterephthalic acid and an
aliphatic diamne of 4 to 12 carbon atons, and optionally, (B) recurring
units derived fromisophthalic acid and an aliphatic diamne of 4 to 12
carbon atons, (C) recurring units dergged froman aliphatic dicarboxylic
acid of 4 to 18 carbon atons and an aliphatic dianine of 4 to 12 carbon

atonms and (D)_recurring units derived fro acta i nocar oxylic
acid of 6 tCJﬁHPm(%%QQﬁ%héﬂéﬁsaCéﬁdaﬁdt6n7®f%§%® &g

pol yam de; wherein said se romatic de,co ses 40 to 90 0 nDI
of the recur IFAPITBEEETEA) TCS FSC'%Er‘VR X‘?rb ocﬁermﬁ%é %ﬁﬁ‘ AhGim h[asé 2

to 60 % by no], of .t he.recurr.i,n s, £C e
recurrlong, uniBE2ERoFY Lire 2841 gﬁtH kgb(l)lél%ar‘l]gﬂ%l/at eér&é%loarg?e corrpc?né‘:lrtl-{lg (MO

conponent 5) 'd; 19SS & QURLLCBALXAN d6ns 23 ORI Al LAJTRENNO the

pol yam de in |ng wat'er urs, 1s not nmore than 0.25

% by weiggt. 9 Lo 'csmpekyaﬁl 981 SOERESbLF DIk a1 ddved £d Rocl ai m
8, said sem arorratl C po yam e conposition further =~ containing a nodified

el astomeri ¢ RAIHBR aAReH<Or a_{;\_a ionomer resin. 10. The sem aromatic
pol yanm de conposition as claimed in claim9, said sem aromatic pol yam de
canposi tion further cLcont a Byngedaghtbooua medhf ded eslpad ton i Hd1me20
and/or an ionomer resin;
wherein said semiaromatic polyamide comprises 40 to 90
10 % by mol of the recurring units (&), 0 to 50 % by mol of
the recurring units (B), 0 to 60 % by mol of the recurring
units (C) and 0 to 50 % by mol of the recurring units, and
the content of boiling water-soluble components (MO
components) in the semiaromatic polyamide, as measured by

15 immersing the polyamide in a boiling water at 100 °C for 24

hours, is not more than 0.25 % by weight.

6. The semiaromatic polyamide composition as claimed
in claim 5, said.semiaromatic polyamide composition further

20 containing a fibrous reinforcement.

7. The semiaromatic polyamide composition as
claimed in claim 5 or claim 6, wherein the content of
boiling water-soluble components (MO components) in the

25 semiaromatic polyamide is not more than 0.15 % by weight.

8. A semiaromatic polyamide composition comprising:



25 11. The sem aromatic pol yam de conposition as clainmed in claim8, claim
9 or claim10, wherein the content of boiling water-sol uble conmponents (MO
conponents) in the sem aromatic polyamde is not nore than 0.15 % by

weight. 12. A sem aromatic pol yanm de conposition conprising: a

sem aromati c pol yam de as clainmed in § aiml or claim?2, which has (A
recurring units derived from terephthalic acid and an aliphatic di am ne of
4 to 12 carbon atoms, and optionally, (B) recurring units derived from

i sophthal i c acid &d tan 38l ¥phat weidh&npfieaofemiaponatic adaemdsngs (C)
recurring units derived froman aliphatic dicarboxylic acid of 4 to 18
carbon at ons clredimed dn sfating 1, dwhichehas 4AL orqwlé@rrmmlrattcﬁmieafﬁdrqda)
recurring units derived froma |actamof 6 to 20, carbon atons or

ani nocar boxy| fxeradietenitdad it amddr epdr anel 1RPREEF rfilsaé‘i”d‘%é’rﬁ & &?at1|2c

pol yam de conprises 40 to 90 _ % by nmol _of the recurrjn umtsd(reé) to 50
% by mol of qqrr@crreQOSngam PQt(LB)‘aléyto(%b %Wm e

t C dOto 50 %b | of .t d t f
Dot | g it oLt g Egﬁpgd(ﬁ/bg eEab it dian i of X 45 quen 0
| 1 de, d b
D00 e or 24 camiany atomd o (T EEhAg 1 hEe ‘2@9{?}’3‘%9@.’% R R R e
A sem ar omat I&lég%kyow&q.% %%qﬁo%'ft 100 ,COBPELSHAY: at&né%ﬂ@rH%1l%1ﬁ®ﬂ@m de

COITpOSI tion as
diamine of 4 to 12 carbon atoms and (D) recurring unlts

derived from a lactam or an aminocarboxylic acid of 6 to 20
10 carbon atoms, and
1 to 70 % by weight of an aliphatic polyamide;
wherein said semiaromatic polyamide comprises 40 to 90
% by mol of the recurring units (A), 0 to 50 % by mol of
the recurring units (B), 0 to 60 % by mol of the recurring
15 units (C) and 0 to 50 % by mol of the recurring units, and
the content of boiling water-soluble components (MO
components) in the semiaromatic polyamide, as measured by
immersing the polyamide in a boiling water at 100 °C for 24

hours, is not more than 0.25 % by weight.

20
9. The semiaromatic polyamide composition as claimed
in claim 8, said semiaromatié polyamide composition further
containing a modified elastomeric polymer and/or an lionomer
resin.
25

10. The semiaromatic polyamide composition as claimed
in claim 9, said semiaromatic polyémide composition further

containing a fibrous reinforcement.



one of-clains 3 to 11, and a flane retardant. 14. The sem aronatic

pol yam de conposition as claimed in claim1l2 or claim 13, wherein the
flame retardant is an organic flame retardant and/or an inorganic
auxiliary flame retardant. 15. The sem aromati c pol yam de conposition as
claimed in claim14, wherein the or ic flame retardant is hal ogenated .
pol ystyrene and/ or a condensate of hal ogenated phenol and the inorganic
auxiliary flame retardant is sodium antinonate. 16. A process for
preparing a sem aromati c pol yam de, conprising the steps of: bringing
terephthalic acid and optional]y isophthalic ,acid and an_aliphatic

di carboxylic aci dl1bf 4 The 1SPRIAIRNRL i Hifdvomicec 6RFREEIHLPR &% al i phatic
diamine of 4 to, 12_ carbon atons and gptionally a |lacfamor an )

am nocar boxyfigimgd; # F1&in S 2 &hoh ok 1X‘t ¢Opr ¥BSFELR g@?ﬁ aronatic

pol yanm de conprising 40 to 90 % by nol o A) recurring nits derived from
t he terephthﬁPPEe%Eiﬂfémﬁl%ﬂgzﬂq%%ﬁﬁqq;£Q#%ﬁFﬁ@°8Fnﬁst6M§ZC€%P?RﬁP%£%nB, 0
to 50 % mpl of (B) .recurrin nits. der.ived fromt i sppht haljc acid
and the t%élll i pRaffe @ ﬁﬁ%“%?l%gqoéyff‘léer bl@nnz?ttowgf:eogﬁ%n&'%b? 61 89 of
(C recurri n\g En{j&s derived fromthe aliphatic dicarboxylic acid of "4 to
18 carbon at Fs94nd t he aliphatic diamne of 4 to 12 carbon atons and O to
50 % by nol of (D) recurring units derived fromthe lactamof 6 to 20
carbon atons or the am nocarboxylic acid, and bringing the sem aronmatic

pol yani de i nto cofgactawidhia@naiue @ vididemcoapdet Egas ecbiisr Lomignt  of
boiling water- sol ubl e conponents (MO conponents) in the sem aromatic
pol yami de to not Z0&&mi&iesnds 25 Polamikicgls. claimed in claim 1 or

10 claim 2, which has (A) recurring units derived from
terephthalic acid and an aliphatic diamine of 4 to 12
carbon atoms, and optionally, (B) recurring units derived
from isophthalic acid and an aliphatic diamine of 4 to 12
carbon atoms, (C) recurring units derived from an aliphatic

15 ‘dicarboxylic acid of 4 to 18 carbon atoms and an aliphatic
diamine of 4 to 12 carbon atoms and (D) recurring units
derived from a lactam of 6 to 20 carbon atoms or an
aminocarboxylic acid, and.

a flame retardant;

.20 wherein said semiaromatic polyamide comprises 40 to 90
$ by mol of the recurring units (A), 0 to 50 % by mol of
the recurring units (B), 0 to 60 % by mol of the recurring
units (C) and 0 to 50 % by mol of the recurring units, and
the content of boiling water-soluble components (MO

25 components) in the semiaromatic polyamide, as measured by
immersing the polyamide in a boiling water at 100 °C for 24

hours, is not more than 0.25 % by weight.



10 17. The process for preparing a semaromatic polyam de as clained in
claim 16, wherein the tenperature of the water to be brought into contact
with the sem aromatic polyamide is in the range of 50 to 100 C. 15 18. The
process for preparing a semaromatic polyamde as clainmed in claim16 or
claim17, wherein the sem aromatic Qﬁgyanide is brought into contact with
the water for a period of 10 to 120 m nutes. 20 19. The process for
preparing a sem aromatic polyamde as clainmed in claim 16, wherein the
sem aromati c  pol YA de semsiarenattid msilyapideospmpogitionacompatesind: in a
concentrated sulfuric acid at. 30 C, of 0.7 to 2.0 dl/g. 25 20. A process
for preparing a s&n$eiraernat o BriiadE dec SRPPPSiLR§ORheS sEEpimed : imEnY
bringing terephthalic acid and optionally isophthalic acid and an

al i phatic diedebdky¢laingid ¥ Ut @B carbon atoms into contact with an
al i phatic diamne of_4 to 12 arbon atons and optionally a |l actamor an
am nocar boxyl i c Act At =ty Yarbon atons, to prepare a sem aromatic
polyanids prepol yner conprising 40 to 90 % by nol of (A) recurring units
derived fromthe terephthalic aci-d and the aliphatic diamne of 4 to 12

Sophthal i c acid 1b 1 TR Ehenaia FeTganeRe cBRbhs: B8 8 ¢ ABadC

i sophthalic acid ealirp amne 0 , carbon ons, O

to 60 15 20 25 % by P} §f Qi OGN LGN LheleThNEd-ELEQRRERE B ighati c

organic flame retardant and/or an inorganic auxiliary flame

retardant.

10

15. The semiaromatic polyamide composition as claimed
in claim 14, wherein the organic flame retardant is
halogenated polystyrene and/or a condensate of halogenated
phenol and the inorganic auxiliary flame retardant is

15 sodium antimonate.

16. A process for preparing a semiaromatic polyamide,
comprising the steps of:
bringing terephthalic acid and optionally isophthalic
20 acid and an aliphatic dicarboxylic acid of 4 to 18 carbon
atoms into contact with an aliphatic diamine of 4 to 12
carbon atoms and optionally a lactam or an aminocarboxylic
acid of 6 to.20 carbon atoms, to prepare a semiaromatic
polyamide comprising 40 to 90 % by mol of (A) recurring
25 units derived from the terephthalic acid and the aliphatic
diamine of 4 to 12 carbon atoms, 0 to 50 % by mol of (B)
recurring units derived from the iéophthaiic acid and the

aliphatic diamine of 4 to 12 carbon atoms, 0 to 60 % by mol



di carboxylic acid of 4 to 18 carbon atons and the aliphatic diamne of 4
to 12 carbon atons and 0 to 50 % by nmol of (D) recurring units derived
fromthe | actam or the am nocarboxylic acid of 6 to 20 carbon atons,
bringing the sem aromati c pol yam de prepolynmer into contact with water,
drying the sem aromati ¢ pol yam de pr eggl ynmer, and post polynerizing the
dry sem aromati c pol yam de prepol yner to decrease the content of boiling
wat er - sol ubl e conponents (MO conmponents) in the sem aromatic pol yam de to
not nore thawf0.(25 #ebyrweénghtinifd. ddheved ofews flor girigpmting a

sem aromatic polyam de as clainmed in claim20, wherein the dry

semi ar onat i ¢ dicayhoxgeipr epddyatrdi o nks t earlhyn s grehdhehe lipheéic

sem aromati ¢ pol yam de prepolyner is polycondensed with applying thereto a
shear stressdigmipe10f14 20 2B carbameaprme eanrd fbrtqridhdr vy melsedi dPoémati ¢
pol yam de as clainmed in c¢claim?20, wherein the tenperature of the water to

be brought i FESEERREcEDHEhdeRaVed chf AR oHRR i L2PAY 8 Fe Hor foCdFEPRi s in
e O o o D0 oSSR DEESS, L AP/ 1 2 oo aromati
Fom arom e pol YA, BL°ALYUEh: oo RS, L8 LA et
semi ar omati ¢ ,PQlYaR|,denas; Ghat §eledPeldd AL Lo Gl EIdE 129130 aheERLI
soluble components (MO components) in the semiaromatic
polyamide to not more than 0.25 % by weight.
10
17. The process for preparing a semiaromatic
polyvamide as claimed in claim 16, wherein the temperature
of the water to be brought into contact with the
semiaromatic polyamide is in the range of 50 to 100 °C.
15
18. The process for preparing a semiaromatic
polyamide as claimed in claim 16 or claim 17, wherein the
semiaromatic polyamide is brought into contact with the
water for a period of 10 to 120 minutes.
20
19. The process for preparing a semiaromatic
polyamide as claimed in claim 16, wherein the semiaromatic
polyamide has an intrinsic viscosity (1), as measured in a
concentrated sulfuric écid at 30 °C, of 0.7 to 2.0 dl/g.
25

20. A process for preparing a semiaromatic polyamide,

comprising the steps of:



pol yam de prepol yner has an intrinsic viscosity (11), as neasured in a.
concentrated sulfuric acid at 30 C, of 0.05 to 0.6 dl/g. 25. The process
for preparing a sem aromatic polyamde as clainmed in claim?20, wherein a
sem aromati ¢ pol yam de resin obtained by the post polynerization of the
sem aromati ¢ pol yam de prepol yner has intrinsic viscosity (r), as
neasured in a concentrated sulfuric acid at 30 C, of 0.9 to 2.5 dl/g. 26.
The process for preparing a sem aromatic polyande as claimed in claim 20,
wherein the di car bexinging derenhfheddggreidnapdcentaeraldy hisephthabiqe in
the 92 5 10 15 20 25 presence of, a catal yst _and a termnating reagent to
prepare the sRFidr¥atdt PoiBRARIGE Freepboyreic 2¢idTRE ﬁr'é‘éeg% ¢a¥bon
preparing a sem aromati c ol yam.de as claiped.in_claim 20 erejn the
seni ar onati ¢ 2PNy atitiR t&ﬂﬁﬁii§an&&§ggt'ﬁtgléﬁﬁ?%C?f tfetde water
in an anount of 1 to 10 tines as .nuch.as the yolune of the r epol r. 28.
A process forc%F%%%f??ﬁpﬁi%Hé%qgiﬁﬂ%%l}ybél3§ﬁ¥8@,orc6ﬂp?T%?%§afﬁ%m%ﬂ§bs of :
bri ngi ng terepht hal ic.aci nd tionally isophthalic_ acid and an

) | phat LoSai cOFEA 16 e af G, s, 55oBReRRRe 7 S et h an
al i phatic di am 4 1§ ‘ a t ygnal amor an
am nocar boxyl cf§%ég?F(é£%§%%F§%'ggﬁﬁﬁﬁggggngg ?g %ge%a#% @p£2§$ap%%atic

polyani de conprising, &4 QxR Rroff thA) tEeEPRELEYic acid and the

aliphatic diamine of 4 to 12 carbon atoms, 0 to 50 % by mol

of (B) recurring units derived from the isophthalic acid
10 and the aliphatic diamine of 4 to 12 carbon atoms, 0 to 60
% by mol of (C) recurring units derived from the aliphatic
dicarboxylic acid of 4 to 18 carbon atoms and the aliphatic
diamine of 4 to 12 carbon atoms and 0 to 50 % by mol of (D)
recurring units derived from the lactam or the
15 aminocarboxylic acid of 6 to 20 carbon atoms,
bringing the semiaromatic polyamide prepolymer into
contact with water,
drying the semiaromatic polyamide prepolymer, and
post polymerizing the dry semiaromatic polyamide
20 prepolymer to decrease the content of boiling water-soluble
components (MO components) in the semiaromatic polyamide to

not more than 0.25 % by weight.

21. The process for preparing a semiaromatic
25 polyamide as claimed in claim 20, wherein the dry
semiaromatic polyamide prepolymer is melted by heating and
the molten semiaromatic polyamide prepolymer is

polycondensed with applying thereto a shear stress.



units derived fromthe terephthalic acid and the aliphatic diamne of 4 to
12 carbon atons, 0 to 50 % by nol of (B) recurring units derived fromthe-
i sophthalic acid and the aliphatic diam.ne of 4 to 12 carbon atonms, 0 to
60 % by nol of (C) recurring units derived fromthe aliphatic

di carboxylic acid of 4 to 18 carbon q;?ns and the aliphatic diamne of 4
to 12 carbon atons and 0 to 50 % by ol of (D) recurring units derived
fromthe lactamor the am nocarboxylic acid of 6 to 20 carbon atons, and
melt extruding the sem aromatic polyamde with supplying an inert gas into
the polyam de resin to decrease 93 10 15 20 25 the content of boiling

wat er - sol ubl e conPpdnerize (m‘%ﬁﬁﬁb(ﬁ%t%egaﬁlﬁlﬁeaséﬁi“aﬁéﬁﬁﬁécpoI yam de. 29.

A process for eparing a sem aromati_c pol rising the steps of:
br | ngi ng ter@@ﬁyw% S LA byt G 2so HERER P CDacE AMARER Qe

| i phat di I d.,of .4t 8 b t t act th
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deri ved fronlbgeoéerephthallc aC|d and the allphatlc diamne of 4 to 12
carbon ato t6°'50 % by nol of (B) recurring units derived fromthe

i sophthalic acid and the aliphatic diamne of 4 to 12 carbon atons, 0 to
60 %by nol of (C) recurring units derived.fromthe aliphatic

di carboxylic aci dygf 4mhe ﬂ:ﬁ:@@é@cﬁbratpl@iaa&&dlg{ ke sahiipbakbeicdi anine of 4
to 12 carbon atons and 0 to 50 % by nol of (D)
polyamide as claimed in any one of claims 20 to 22, wherein
10 the semiaromatic polyamide prepolymer is brought into

contact with the water for a period of 10 to 120 minutes.

24. The process for preparing a semiaromatic
polyamide as claimed in claim 20, wherein the semiaromatic
15 polyamide prepolymer has an intrinsic viscosity (n), as
measured in a concentrated sulfuric acid at 30 °C, of 0.05

to 0.6 dl/g.

25. The process for preparing a semiaromatic
20 polyamide as claimed in claim 20, wherein a semiaromatic
polyamide resin obtained by the post polymerization of the
semiaromatic polyamide prepolymer has an intrinsic
viscosity (1), as measured in a concentrated sulfuric acid
at 30 °C, of 0.9 to 2.5 dl/g.
25

26. The process for preparing a semiaromatic
polyamide as claimed in claim 20, wherein the dicarboxylic

acid is brought into contact with the diamine in the



recurring units derived fromthe [actamor the am nocarboxylic acid of 6

to 20 carbon atons, subjecting the sem aromatic pol yam de prepol yner to

solid phase pol ynerization, and post polynerizing the sem aromatic

pol yam de prepol yner by an extruder to decrease the content of boiling

wat er - sol ubl e conponents (MO conponerg®) in the seniaronmatic polyani de.
presence of a catalyst and a terminating reagent to prepare

the semiaromatic polyamide prepolymer.

27. The process for preparing a semiaromatic
5 polyamide as claimed in claim 20, wherein the semiaromatic
polyamide prepolymer is brought into contact with the water

in an amount of 1 to 10 times as much as the volume of the

prepolymer.

10 28. A process for preparing a semiaromatic polyamide,

comprising the steps of:

bringing terephthalic acid and optionally isophthalic
acid and an aliphatic dicarboxylic acid of 4 to 18 carbon
atoms into contact with an aliphatic diamine of 4 to 12

15 carbon atoms and optionally a lactam or an aminocarboxylic
acid of 6 to 20 carbon atoms, to prepare a semiaromatic
polyamide comprising 40 to 90 % by mol of (A) recurring
units derived from the terephthalic acid and the aliphatic
diamine of 4 to 12 carbon atoms, 0 to 50 % by mol of (B)

20 recurring units derived from the isophthalic acid and the
aliphatic diamine of 4 to 12 carbon atoms, 0 to 60 % by mol
of (C) recurring units derived from the aliphatic
dicarboxylic acid of 4 to 18 carbon atoms and the aliphatic
diamine of 4 to 12 carbon atoms and 0 to 50 % by mol of (D)

25 recurring units derived from the lactam or the
aminocarboxylic écid of 6 to 20 carbon atoms, -and

melt extruding the semiaromatic polyamide with

supplying an inert gas into the polyamide resin to decrease
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the content of boiling water-soluble components (MO

components) in the semiaromatic polyamide.

29. A process for preparing a semiaromatic polyamide,
comprising the steps of:

bringing terephthalic acid and optionally isophthalic
acid and an aliphatic dicarboxylic acid of 4 to”i8 carbon
atoms into contact with an aliphatic diamine of 4 to 12
carbon atoms and optionally a lactam or an aminocarboxylic
acid of 6 to 20 carbon atoms, to prepare a semiaromatic
polyamide prepolymer comprising 40 to 90 % by mol of (&)
recurring units derived from the terephthalic acid and the
aliphatic diamine of 4 to 12 carbon atoms, 0 to 50 % by mol
of (B) recurring units derived from the isophthalic acid
and the aliphatic diamine of 4 to 12 carbon atoms, 0 to 60
% by mol of (C) recurring units derived from the aliphatic -
dicarboxylic acid of 4 to 18 carbon atoms and the aliphatic
diamine of 4 to 12 carbon atoms and 0 to 50 % by mol of (D)
recurring uniFs derived from the lactam or the
aminocarboxylic acid of 6 to 20 carbon atoms,

subjecting the semiaromatic polyamide prepolymer to
solid phase polymerization, and

post polymerizing the semiaromatic polyamide
prepolymer by an extruder to decrease the content of
boiling watér—soluble components (MO compbnents) in the

semiaromatic polyamide.



