TI TLE SEM AROVATI C POLYAM DES, PROCESSES FOR PREPARI NG THE SAME AND
COVPCOSI TI ONS CONTAI NI NG THE SAME 5 TECHNI CAL FI ELD
The present invention relates to sem aromati c pol yam des capabl e of
efficiently producing nolded articles w thout bringing about gggtqnun@tion
of a mold in the production of the nolded articles and to pedcesseés for 10
preparing the sem aromati ¢ pol yam des. The present invention also rel ates
'to sem aromati c pol yam de conpositions ﬁpntaining the sem aromatic

pol yam des. 15 ' BACKCGROUND ART Vari ous proposal s
relating to processes for preparing sem aromati c pol yam des have been
her et of ore made. For exanpl e, Japanese PALEZLE Lai d- OQpen Publicati on No.
50230/ 1992 filed by the present applicant discloses a 20 process for
preparing a pol §EMIARONATIH RUONMAMIDES , IPRACBOSES | RORGIREPARING [THE SamMEosed
of 50 to 90 % by nol of terephthalic acid units and O to 40 % by nol of
units of other aromatic dANRrGOMPOSETEHINI QONEAINAEGt THEpSANTAl i ¢ acid or
units of a linear aliphatic dicarboxylic acid of 6 to 18 25 carbon atons,
and al kyl enedi am ne units (b), and which has an intrinsic viscosity (n), as

measured iR a concentrated sulfuric_acid at 30 [err]C of 0.5 t0:3.0 dl/g.
In this comnection, a conposition c f bove sem aronmati c
pol yam de and a fibrous reinforcenent is Kfomm , ,
The present invention relates to semiaromatic
N polyvamides 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 present 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.
5023071992 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.



to have high nechanical strength and heat resistance (see: Japanese Patent
Lai d- Qpen Publications No. 283654/1986, No. 5 249857/1989, No. 231965/1991
and No. 234764/1991). A conposition conprising the sem aronatic pol yam de
and a nodified elastoneric polymer is known to have excell ent heat

resi stance and inpact resistance (see: Japanese Patent Laid-Open
Publ i cati ons No. 41318/1990, No. 10 108855/1992 and No. 98152/1993). A
conposition conprising the sem aronati g polyam de and a flanme retardant is
known to be useful for connectors, etc.” because of its excellent heat

resi stance and sel f- extinguishing properties (see: Japanese Patent
Lai d- Open 15 Publ fsathbdascownedsilos a1 gespaaiiton a3gRE4imothe Eheve

pol yam des nentioned above are promnently excellent in the heat

resi stance, neehanrenatpe oprekvantsiea sadppy Sibraesi xainfinxsementeds kaewihen
they are subjected to repeated injection no|ding operatigons using a nold, a.
white 20 powdér hﬁges’{ih%?i%aé}léiﬁlpﬁltﬁﬁéﬁthn%%éﬁ% nESigtangs gsﬁééul t of
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aceuracy therggl. s modified elastomeric polymer is known to have

excellent heat resistance and impact resistance (see:
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 publications 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 the polyamides are molded
into electrical parts, particularly precision parts such as

25 connectors, 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.



Mor eover, the MO conmponents sonetinmes cause cl ogging of vent hole of the
nol d, and therefore the nol ding operation nust be stopped to clean the
nol d. Accordingly, there has been desired devel opnent of 5 sem aromatic
pol yam des, which are excellent not only in mechanical strength such as
rigidity, inpact resistance and flexural strength but also in

physi ochem cal properties such as flane retardance and heat resistance,

whi ch hardly bring about nold contam natYon in the nol ding process and 10
cl oggi ng of vent hole of the nold, and which are capabl e of producing
preci si on nol degbBsdvert el MOOSmBERERE AdietimekS catifer €I sYina obj ect
of the present invention to provide sem aromati c pol yam des hardly bringing
about nol d contwepthaiolen ofn thieemobdi a0yl enesorantdhe apebdimofopbration
produci ng nol ded articles of excellent properties and to provi de processes
for preparing tiestséms atoppedc tpotieam dédse awddconpositi ons contai ning the
sem aromatic polyanmides. It is another object of the invention to provide
sem aromati ¢ pol yamadwarsipadivt i bhere dvasdpesxc debbdned hienelzpmengs oét ance,
mechani cal gtrengph and flame_retardance and suitably used for RrOQUcing'
preci si on part SEudroaatienpedyarsdedl SBLCBURECORxFeELemNVETH orlysin

The semi aromati c pol yam_ de of the present invention,is a sem aromatic

pol yam de havi AEEBFLcedySFFREIERI SuChi&S Féaifibh  BrasftH Fasietapres aRd an

al i phatic diam ne of to 12 carbon atons, apd tionally, (B) recurrin
uni?é deri ved élexura strengtg but a sénin pgysg chemf%af/pfgp£rtges 9

such as flame retardance and heat resistance, which hardly
bring about mold contamination in the molding process and
10  clogging of vent hole of the mold, and which are capable of
- producing precision molded articles of good appearance.

It is, therefore, an object of the present 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.

It 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.
DISCLOSURE OF THE INVENTION
25 The semiaromatic polyamide of the present invention is

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

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

_____ —_——



fromisophthalic acid and an aliphatic diamne of 4 to 12 carbon atons,

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 5 derived froma |actamor an am nocarboxylic acid of 6 to
20 carbon atons; wherein said sem aromatic pol yam de conprises 40 to 90 %
of the recurring units (A), 0 to 50 %by nol of the recurring units
(B), O0to 60 %by nol of the recurring 40 wunits (C) and 0 to 50 % by nol

of the recurring units (D), and the content of boiling water-soluble
conmponents (MO conponents) in the seniaromatic polyam de, as measured by
i mrersi ng the ﬁmnyamqmthnlac:b@ﬂd rpdane e lapbabbe [ dkanime @f A4 thodls,

by nol

not nore than 0.25 @6by wei
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hegadene Hroh Fb

[11] a fibrouSics

based on 100

conposition ¢
sem aromatgc
above- nent

wei ght,

I n an anount O

*

and (|

10

15

20

25

it difodet CBF
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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 (D},
and the content of boiling water-soluble compohents (MO
components) in the semiaromatic polyamide, as measured by
immersing the polyvamide in a boiling water at 100 °C for 24
hours, is not more than 0.25 % by weight.

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
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:

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

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

resin, in an amount of 1 to 70 % by weight.
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5 1t is preferable that the second conposition further contains the fibrous

reinforcenment (l11]. The third conposition containing the sem arondtic = ==~

pol yam de of the invention is a sem aromatic polyam de 5 conposition

conprising: I] the above-nentioned sem aromati c pol yam de in an anount of
99 to 30 % by weight, and [IV] an aliphatic polyam de in an anmount of 1 to
70 % by weight. 10 The third sem aronati c pol yam de conposition may

further contain the fibrous reinforcenent [I1) and/or the nodified
el astonmeric polymer [I11]. The fourth c®nposition containing the
sem aromati c pol yam de of the invention is a sem aronatic pol yam de 15
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seni aromati ¢ pol yani de conposition conprising any oné o rst to third

25 composi Ui o2l dehe el LAGC AR aNt:s ENEchIMBRANBL! Sonplafdd de of the

I nventi on can be prepar by a process conprising the stéps of bringing
terephthal §c a@mhoan@ient LeRgtiyidgophthalic acid and an

[I] the above-mentioned semiaromatic polyamide 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

[Vl a flame retardant.

It 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



6 aliphatic dicarboxylic acid of 4 to 18 carbon atons into contact with an
aliphatic diamne of 4 to 12 carbon atons and optionally a |actamor an

am nocar boxylic acid of 6 to 20 carbon atons to prepare a sem aronatic

pol yam de, and 5 then bringing the sem aromati c polyam de into contact with
an aqueous nmedium It is preferable that the contact of the sem aromatic
pol yam de with the aqueous nediumis carried out in such a manner that the
content of boiling water-sol uble conmponents (MO conponents) in the 10

seni aromatic polyanide is decreased to ®ot nore than 0.25 % by weight. It
is nore preferable that the tenperature of the water contacted with the

sem aromat | ¢ B%%% ' JaBpbig1 18NEE PTaOY £ i@0c£%§i%@&x%t% t he

sem aromati c I's contacted wth the water a period of 10

to 120 m nut esgorthied mlrthnﬁhcaih? 8814 Yailahindf oEhg 86M Ar Qfmid L dteimgam de,
as nmeasured in a concentrated sulfuric acid at 30 [err]C, is preferably 0.7

to 2.0 dl/g. Taes safiiamemati & petyafidie Hf aieobAYBSkY Dk G BIoI0 6280 be
prepared by a process conprising the steps of: bringing terephthalic acid

and optional | y2¢ sephidmbitemactd pisbare & isehdbi-omdt tarbstodnicieaciagidof 4 to
18 carbon atons into contact with an aliphatic diamne of 4 to 12 carbon

atons and Opt itiead Ihrimgliagt fheosemirmmaticapbiyyini de 2nt@acichteic to with20

carbon atons, to prepare a sem aronatic pol yam de prepol ymer conprising 40
to 90 % by rnﬂanﬁaqupus medium. It is preferable that the contact of

) the semiaromatic polvamide with the aqueous medium is
carried out in such a manner that the content of boiling
water-soluble components (MO components) in the

10 semiaromatic polyamide is decreased to not more than 0.25 %
by weight.

It is more preferable that the temperature of the
water contacted with the semiaromatic 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 polvamide of the invention can also

20 be prepared by a process 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 éliphatic diamine of 4 to 12
carbon atoms aﬁd optionally a lactam or an aminocarboxylic

25 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



recurring units derived fromthe terephthalic acid and the aliphatic
diamne of 4 to 12 carbon atons, 0 to 50 % by nol 7 of (B) recurring
units derived fromthe isophthalic acid and the aliphatic diamne of 4 to
12 carbon atons, 0 to 60 % by nmol of (C) recurring units derived fromthe
aki phatic dlcarboxyllc acid of 4 to 18 carbon atoms and the aliphatic 5
dhan1ne of 4 to 12 carbon atonms and 0 to 50 % by nol of (D) recurring units

grived fromthe | actam or the ami nocarboxylic acid of 6 to 20 carbon

ons, bringing the sem aromatic pol yam de preol yner into contact W th
vater, 10 °ér>i PhgTERErSEM ditoifet FerpBrgafide e gaophena éﬁda?f(—f%t

polyner|2|ng the d
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The intrinsic V'§€9§k£¥n§rﬁn£g tdg%l§gg1g£§$a% & R i derpeepol yner, as

nmeasured in a concentrated sul furic aci I's preferably 0.05
to 0.6 dl/g. aminocarboxylic acid of 6 to 20 carbon atoms,

- -

bringing the semiaromatic polyamide preolymer into
contact with water,

10 drying the semiaromatic polyamide prepolymer, and

ML .
CpplERRY

post polymerizing the dry semiaromatic polyamide
prepolymer.

The post polymerization of the dry semiaromatic
polyvamide prepolymer generally proceeds when the

1S 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

post polymerization is in the range of 50 to 100 °C and

s ip Al

. 20 that the semiaromatic polyamide prepolymer is contacted
with the water for a period of 10 to 120 minutes. The
intrinsic viscosity (n) 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



25 The intrinsic viscosity (n) of a semaromatic pol yam de resin
obt ai ned after the post polynerization of the sem aromatic pol yam de

prepol yner, as measured in a concentrated sulfuric acid at 30 [err]C, is
preferably 0.9 to 2.5 dl/g. It is preferable that the dicarboxylic acid
Is contacted with the diamne in the presence of a catalyst and a
termnating reagent to prepare the seniﬁgonatic pol yam de prepol yner. The
anount of the water contacted 5 wth t sem aromati ¢ pol yam de prepol yner
is preferably 1 to 10 times as nmuch as the volunme of the prepolyner. The

sem aromati ¢ pQl.adidg.of Tkhesi prefdril & ahat! $hebdipasipateri dad PRBCESS
conprising the steps of: bringing terephthalic acid and optionally

i sopht hal i ¢ 10 contiadtaddwanhathphddantin dar by bresancd of & daxal§star bon
atons into contact with an aliphatic diamne of 4 to 12 carbon atons and
optionally a | andam ceratnabnimngceeduent ito poepark Bhe os@fiaamzaricat ons to
prepare a sem aromati c pol yam de conprising 40 to 90 % by nol of (A)
recurring 15 polivemddei prepdlymer he Ther eplothsl PE tbe dwalrr tdontalcitedat i c
diamne of 4 to 12 carbon atons, 0 to 50 % by nol of (B) recurring units
derived from t Waths§pht Remiercmitlamplveaidel prappiyaenam s ensferabdy1?
carbon atons, 0 to 60,% by nol of (C) .recurring units derived fromthe

al i phatic 20 &PcaPb&iPes caaditrhiasy e Yolunepeh HRemXeRIYIRE -al i phati c
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atoms, and be prepared by a process comprising the steps 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 diarine 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 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

.ZO 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 ox 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



- .
melt extruding the sem aromatic polyam de with 25 supplying an inert gas
into the polyamde resin. It is preferable that the nelt extrusion of the
sem aromatic polyamde is carried out with supplying an inert gas into the
pol yam de resin in such a manner t hat 9 the content of boiling

wat er - sol ubl e conponents (MO conponents) i'n the sem aromati c polyamde is
decreased to not nore than 0.25 % by weight. The sem aromatic pol yam de
havi ng a decreased content 5 of MO conﬂonents can al so be prepared by a
process conprising the steps of: bringing terephthalic acid and optionally

I sopht hal i ¢ acCtgeadgh@hildPhakngnd ﬁéﬁ@PXyAixﬁol%Cid%bn%nénEQ tfocarbon atons

into cantact with an aliphatic diamne of 4 to 12 carbon atons and

optionally a | askpsnitd)Ne #hROEamMDAXShAEi APt Riniblet 8528c6R6886d atNs OF
an am nocarboxylic acid, to prepare a sem arohatic pol yam de prepol yner

conprising 40 het Hode phaiplo.gE ¢Abyresighd ng units derived fromthe
terephthali-c acid and the aliphatic diamne of 4 to 12 15 carbon atons, O

to 50 % by nol of (Ble remirrongtiioipslygkenideddviam ahdetsophtdatdrtteat d and
the aliphatic diamine of 4 to 12 carbon atons, 0 to 60 % by nol of (C
recurring unitef déd iaambohentst hanahlphate Euipearkdokyl acpretessf 4 to 18
carbon atons and the aliphatic diamne of 4 to 12 carbon 20 atons and O to
50 % by nol of cemyrising thegstabssofieri ved fromthe |actamor the

am nocar boxylic acid of 6 to 20 . . . i
N 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

10 carbon atoms and optionally a lactam or the aminocarboxylic
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, 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

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 (m) of 0.5 to 1.5

dl/g, and



carbon atons, subjecting the prepolyner to solid phase polynerization to
prepare a sem aromati c pol yam de 25 prepolyner having an intrinsic
viscosity (n) of 0.5to 1.5 dl/g, and 10 subjecting the prepolynmer to
melt polynerization to obtain a sem aromati d pol yam de having an intrinsic
viscosity (n) of 0.8 to 2.5 dl/g. The MO conponents (boiling water-soluble
conponents) 5 referred to herein nean linear or cyclic nononers and | ow
ol i goners, and the content thereof is:ﬂiasured by the followi ng way.

Measur enent of content of MO conponent™To a 300 ml conical flask, 20 to 30
g of polyam de 10 pellets having been vacuumdried at 110 [err]C for 24
hours to renove watsibjeottiegt thadp2ge Iivmesf tdi melt| pollwetdizadrieni hor oduced,
and they are stirred at 100 [err]C for 24 hours to effect extraction. The
extract is coothfhiand feemisreuatiheodlvamigdechrying an tindimimsdced into an

eggpl ant type f) ask., he _of her. hgnd, qQver the pellets separated by
fiItration_arémﬁ%§F§&W§Bnéc°6fbﬁgﬂﬁ}%%%ddgﬁgn 50 cc of isopropanol, to wash
the pellets and the_flask. Then, the resylting filtrate is transferred into

the 20 above- ment iG¥edCOe GEPPARELES fPHHAER WRBSHTRR I COBLARFRESL under

reduced prgssure with renpving the sqlvent, ‘
P § referre tongeregn mean(ilnear or cyclic monomers and low

oligomers, and the content therecf is measured by the
following way.
Measurement of content of MO component
To a 300 ml conical flask, 20 to 30 g of polyanide
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 c¢ 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



to obtain MO conponents. The MO conponents are weighed with tare by neans
of an accurate bal ance. The content (% by weight) of the MO conponents is
25 calculated by the follow ng equation. B/A X 100 = X B: wei ght of MO
conponents A: wei ght of polyam de pellets before test X: content (% of
MO conponents According to the present invention, the content of the MO
conponents (boiling water-soluble conponents) in the sem aromatic

pol yam de, as neasured by the above-deggribed 5 way, is decreased.
Therefore, when the sem aromatic polyamde is used to produce nol ded
articles, nold contam nation is hardly brought about and nol ded articles
can be efficiently ¥rcpndsat (fdrebvMp, comeoneifl ting nol ded articles have
excel | ent nechanical strength, heat 10 resjstance and, fl ane retag?gggf.

BRI EF DESCRI PTI ON G ipRARPNERE FPEesant hient 108 r fhe noPiFeite @
eval uating nol d contam natiogn. .15 Fi g. shows a npld for _.producing
a speci men. us iq?ﬁﬁﬂ?%ﬁ%?oggoﬁé?ﬁ%dw%?35V§%ﬂ§§Fh§°WBPBe€§%*éﬂ}ﬁgf on, and
expl ains the eval.uation.nmethod, ST MODE FOR RYLNG Tt | ON 20
The. sem ar onatT S JRH Go POLKETE RS S AT 0N G BYaF P RGSTTE SEACNONM |
pol yam de ?”d ﬁ}agf‘ GUTRRRLLLAAY , CORMA QNG t R 3E ThAT Q0RE A Forll xAM de
according Tot

polyamide is used to produce molded articles, mold

T 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 polvamide

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.



I nvention are described in detail hereinafter. Sem aronmatic pol vam de 25
Pol yam des are pol yner conpounds, which conprise recurring units derived
froma dicarboxylic acid and diam ne or additionally recurring units
derived from | actam or an am nocarboxylic acid. 12 The di carboxylic acid
for formng the sem aromatic pol yam de of .the invention is an aromatic

di carboxylic acid or an aliphatic dicarboxylic acid. Exanples of the
aromatic di carboxylic acids include 5i1zerephthalic acid, its derivatives
(e.g., salts, halides, esters), other aromatic dicarboxylic acids than the

terephthalic acid . 0., 1sophthalic acid, naphthal enedi carboxyli,c acid)
and their derivati&gg.a+ﬂa Yigh acd ﬁ@raEBEE}?% '%xﬁ%ﬂ%&ﬁqﬁé9%§ids, al so

10, ol ovabl ¢ hbohse! QUEBLL gt A BoLL co eborL odeds s
mor e preferabty Plnbhioa P R BELOP TS hoi o having 15 alkyl ene
ol Kyl ene. groups of TARETgS' G Ul 8L cBERCREPR boReRabMRT | 1
di car boxylI % c aghesniRgl Hie, SHECINGC 3aCH 0t S0hs Al Pl C aitd (AA)5qaae! i c
acid, sebacic acid and their derivatives. O these 20 aliphatic
di carboxylic agtdes) prefidablonaitecadiphehéfilic acids than the
- terephthalic acid (e.g., isophthalic acid,
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 (3a), azelaic
acid, sebacic acid and their derivatives. Of these
26 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



and sebacic acid. Exanples of the alicyclic dicarboxylic acids include
tetracycl ohexanedi carboxylic 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 di am nes. The
di carboxylic acids and the diam nes for use in the invention nmay have
substituents such as al kyl groups, as 13 far as the properties of the
resul ting polyam de resin are not marriegd. The neani ng of each conponent
used in the invention is the sane as above. The di am ne, which constitutes
the recurring units for 5 formng the sem aromatic pol yam de of the
i nventi on t ogdidemsnithie prepereteddIthe zepdlting prlaamikie: resdnasrae of 4
to 25 carbon atons, preferably that-of 4 to 12 carbon atons, or_its
derivative. THOtamegwed-c Fhamerning e eachi pEIRoRENy USssdianthe 10 or a
branched chain al k Lenedian%ne. Exa é$§ of the al kyl enedi am nes i ncl ude
| i near alkyleﬂéﬁﬁﬁ%ﬁﬁ@s}ssﬁ f 2’79 3 @PEFPnobut ane, 1, 5- di ami nopent ane,
1, 6-di am nohexane, _1, 7-.di ami nohept ane, 1, 8- di anmi.nooct ane,, .
1,9-dianinononane,T%?lé}GWéﬂ?ho anfFliggi% o R e e T
1,12-di am odq%g ane: .and _branched .chai | kyl e j.am. h as
1, 4- di am md- 1, -‘%‘&!“ﬁet‘:ﬁﬁ CigN i g’f’g%\g‘ﬂ%sa?-é;ﬁgﬁaeol#g%?ﬁgﬁ
1, 4-di-am no- 1o AhnIRt By LRULADGS: chobotl AT NRe 4 3- A TRf yliubage. 1. 4-
- diamine of 4 to 25 carbon atoms, preferably that.of 4 to 12
carbon atoms, or its derivative.
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-diaminoheptane, 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 l,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-2,3-dimethylheptane, 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- 1, 4-di net hyl but ane, 1, 4-di am no- 2, 3-di net hyl but ane, 20

1, 5-di am'no- 2- net hyl pent ene, 1, 2-di am no- 1-butyl et hane, 1, 6-di am no-2,
5- di net hyl hexane, 1, 6-di am no-2, 4- di net hyl hexane,

1, 6-di am no- 3, 3-di net hyl hexane, 1, 6- di am no- 2, 2-di net hyl hexane,

1, 6-di am no-2, 2,4- trinethyl hexane, 1, 6-di am no-2,4,4-trinethyl hexane,
25 di am no- 2, 3-di net hyl hept ane, 1, 7-di am no- 2, 4- di net hyl hept ane,

1, 7-di am no- 2, 5-di net hyl hept ane, 1, 7- giam no-2, 2-di et hyl hept ane,

1, 8-di am no- 1, 3- di net hyl octane, 1, 8-di am no-1, 4-di net hyl octane, 1, 8-
di am no- 2, 4-di et hyl oct ane, 1, 8-di am no- 3, 4-di met hyl oct ane,

1, 8- di am no- 4 S-aniperRy fotinaehyiogtanamih@-dianigpndt sydigatdyd octane,
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-dianino-2}4ﬁd@éPW9%ﬁé§aﬁ d

| i near and branch hain_al kyl enedi am nes,. pref | e are linear

al kyl enedi ani eﬁ%ﬁgOSE???cu¥aﬁ}éaﬁﬁ%ﬁQ£3aGrngFgﬁgiéﬁYﬁEﬁﬁ &Uﬁéxane

gdEmehgl octeng a dir 5952 HERFVA 1fonane. OF t he

1,7-

14

112 10 of aptisRetahe o hanbeo o cad aneito 4 A R SaRERRgry or i

conbi nati of. tyres 3 hﬁﬁﬂ{ nedi am nes as maj or conponents
and smal | Cg]arrmlj}:{lrﬁlt)asﬂég gr%alﬁ%:ﬁcgdéa yl%l%le |a%1'nes, e.g., mxtures of '

Lo oy nnekane SAdde u At s RLDNLAERL NG, o 0 R Bt afe! 21
avail abl e, asphafegblaeyrareimaded kA dnkGiamines, and particularly
preferable are 1,6-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.
In 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 —
t |

0O ¢ ... [1]

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.

s thereof, are al so



di carboxylic acids to formrecurring units. In the-sem aromatic pol yam de
of the invention, a recurring unit represented by the following fornula [I]
is 20 formed fromthe terephthalic acid (TA) and the diam ne: wherein Rl
is a dival ent hydrocarbon group derived fromthe 25 diam ne used,
preferably an al kyl ene group of 4 to 25 carbon atons, particularly
preferably an al kyl ene group of 4 to 12 carbon atons. 15 When

i sophthalic-acid (IA) is used togetheﬁéﬁﬁth the terephthalic acid (TA), a
recurring unit represented by the foll'owng formula (I1] is formed fromthe
i sophthalic acid and the diam ne: wherein R1 is a dival ent hydrocarbon
group derived fronwhea dsaphtiealiedcigh gfianakbkyuaadatéydteiner gricilp thfe 4 to
25 10 carbon atoms, particularly preferably an al kyl ene group of 4 to 12
carbon at ons. twreph&hadficphatd c(Thicarbmepireiagi unit vepresaraichdry whieh t he
terephthalic acid, a recurring unit represented by the follow ng formula
[111] is forndeliipwhnghfomibhatild 1% forvedbbxoni thacisbrhtthalie dicddi ne:
wherein Rl is a dival ent hydrocarbon group derived fromthe 20 dianine
used, preferaBi sheafigndde: group of 4 to 25 carbon atoms, particularly

preferably_an al kyl ene group of 4 to 12 carbon atons, and n is a positive
i nt eger ofsusually 4 to 18; preferably 4 to 16, nore preferably 4 to 12,
particularly preferably-ﬁhithHJﬁ c~
i1
© 0 ... (11

Y

wherein Rl is a divalent hfdrocarbon group derived from the
diamine used, preferably an alkylene group of 4 to 25
10 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

15 dicarboxylic acid and the diamine:

-NH-R‘-NH-S-(CHZ),,-S-
0 0 ... [II1]

wherein R! is a divalent hyﬁrocarbon group derived from the

20 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.

25 The semiaromatic polyamide 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



25 The sem aromatic pol yam de of the invention may have recurring
units derived froma |lactam or an am nocarboxylic acid of 6 to 12 carbon
atons, preferably 6 to 12 carbon 16 atons, in addition to the recurring
units derived fromthe dicarboxylic acid and the di am ne. Exanples of the

| actans and t he am nocarboxylic acids include [err]-caprol actam

6-am nocaproic acid, 5 enantholactam n-capryllactam W]Iaurolactam W
undecal actam 1l - am noundecanoi ¢ aci d jgnd 12- ami nododecanoi c acid. From
the |l actam or the am nocarboxylic acid, a recurring unit represented by the
following formula [IY] is_ 10 fornmed: 15 wherein n is an er of 4 to

[ , .nte
20, preferabl Pt6™Fo 28, 298+ b1 & ISP FEFRFRERG Units feripgd Rgom the
sem aromati c pql yam de,of the.inv ion, the quantity of the recurring
units represe%ﬂ@érg§x¥ﬁécf%?H%Fﬁgfﬁ%F B&a????] corresponds to the quantity
of the 20 dicarboxylic,acid ed,._and_the quantity of recurring units
represented by the 8@9&?3 ?#U?K%&Pfggﬂﬁnaggtﬁb?fﬁﬁ%ﬁi&ﬁ%p§§ygfctﬁﬁl ctam
or the am nocgﬁ@%ﬁ@ 5-@@&1%,Tbeaﬁﬁ%@éﬁa@2%c@at ygm de of the

invention is forned frompol ycondened units of: the recurring

units (A) 3f thantaenuteah) Indeiinadabean) t @eldrsnittaal,i g-acid and the

aliphatic diamne of 4 to 12 carbon atons, in anounts of 40 to 90 % by nvol,
undecalactam, ll-aminoundecanoic acid and 12~

. aminododecanoic acid.
From the lactam or the aminocarboxylic acid, a
recurring unit represented by the following formula [IV] is
10 formed:
- C - (CH2)p - N -
[l | con [1IV]
O H

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,



preferably 45 to 65 % by nol, particularly preferably 45 to 55 % by nol,

17 the recurring units (B) of the formula [I1] derived fromthe

i sophthalic'acid and the aliphatic diamne of 4 to 12 carbon atons, in
anounts of 0 to 50 % by nol, preferably O to 45 % by nol, nore preferably 5
to 45 % by nol, 5 particularly preferably 15 to 40 % by nol, the recurring
units (C) -of the forrmula [I11) derived fromthe aliphatic dicarboxylic acid
of 4 to 18 carbon atons and the aliphagc diam ne of 4 to 12 carbon atons,
in anmounts of O to 60 %by nol, preferably 10 to 55 % by nol, 10

Phe formil o’ [1V]. dehy P ramrengatap: B rf (e dremoca bok IS e or 6
o1 mor e prer Sl 918 SRraasy et 450 i eldspabis Gy LE% o 20
sent aronat 1 o ot YoM e 1 PR GiRf Y 2 B3R DEmdle e iRt
amount of 40 15 59 45 % % Bl Bes R RIONE TS S5 b B i he
aromatic d5038§§%?ié&1&¥¥¥jﬁ%%@@&a&ﬂ?”léPﬂahﬁf%pg hgbic. acid can be used in

an anount of 50 % by nol, preferably 5 to 45 %by mol, nore preferably
15 to 40 % by mol; @pd de@rkiingatnats D@t igy dhearbexiia c[acid Ririfelio 18

carbon atons can be
from the aliphatic dicarboxylic acid of 4 to 18 carbon
atoms and the aliphatic diamine of 4 to 12 carbon atomg, in
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 vparticularly 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 amount almost equimolar with

the dicarboxylic acid. 1In addition to the aliphatic



25 used in an amount of O to 60 % by nol, preferably 10 to 55 % by nol,
particularly preferably 20 to 55 % by nol. The diamne is used in an anpunt
al nost equinolar with the dicarboxylic acid. In addition to the aliphatic
18 diamne of 4 to 12 carbon atons, a small anmount of an alicyclic diamne
I s'al so enployable in the invention. As the alicyclic diam ne, a diam ne
havi ng_about 6 to 25 carbon atons and having at | east one alicyclic
hydrocarbon 5 ring is usually enploydgd® Exanples of such alicyclic

di am nes include 1, 3- diam nocycl ohexane, 1, 4-di am nocycl ohexane, 1, 3-

L oohor onad AR 3 R e dofe L2 W@g%gqo%ggﬁgrgﬁg SEAERAE"SE an
Pt oo 2"%“33%%?%#@%%@?% 8 o Brp 1o ah K HRE PG o as
di hyl di d 3

5: r5ret dierE![ ﬁgf )égoﬁg&g??re?%%né’eﬂl 2{81 é%bno gigs Q%élt 6 to 25

di met hyl - %ﬁ@hhxk%gy&&mga%r@; %Qa'i%as@ Bﬁe gifcth hydrocarbon

an1nocyc|ohexy p- di 1 sopropyl be

ani nocycl ahiexyhha di hsepl OpYdRanzeRe, a, a’ bls(4-
am nocycl ohexyl) - 1 4- cycl ohiexane and a, a- bi s(4-

am nocycl ohexyl) - 1pgagyréoOhexadigsh 2Qicyclic Slahhese atdluad it i ani nes,
preferable are bls(an1nonethyl)cyclohexane bi s(4- anlnocyclohexyl)nethane,
1, 3- bi s(am nodyeahohexydlsmiats, 11 43diaminocyclohexane, 1,3-
bis {aminomethyl)cyclohexane, 1,4-
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'-dimethyli-
5,5'-dimethylidicyclohexylmethane, 4,4'-diamino-3,3'-

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

20 | Of these alicyclic diamines, preferable are
bis (aminomethyl)cyclohexane, bis{4-aminocyclcohexyl)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.



bi s(am nonet hyl ) cycl ohexane and 4,4 -di am no-3, 3" -

di net hyl di cycl ohexyl net hane. O these, particularly 25 preferable are
bi s(4- am nocycl ohexyl ) net hane, 1, 3- bi s(am nocycl ohexyl ) nmet hane and 1, 3-
bi s(am nonet hyl ) cycl ohexane. These di am nes can be used singly or in

conbi nati on. 19 In the present invention, the quantity of the recurring
units derived fromthe.lactamor the anlnocarboxyllc acid is in the range
of usually 0 to 50 % by nol, preferabl 0 to 30 % by mol. 5 Sone

preferred exanpl es of the senlaronatlc pol yam des of the invention are
gi ven bel ow. (1) @ elige) ti A48 .qml & 5 nmol % 100
mol % (2) TA/IA Hl\/éﬁ/ %é%@ég m%%#%%neﬁ?e %&1%56%4%% % | 5- 40
mol 981 O 1ol % 3buTALhs (s 08 SALRMIAFCORPEREN adtdin @r %ﬁe55 mol 98 5- 25

nmol % 5- 20 nol % 1 00 no /6(4) TA/ I A 6/ HVDA 15 Conponent rati o:
85-55 nol % 5- 2m; ABEYEBo :{@|£@ﬂd)gs”9h°/<tﬁ5)r%@/dﬂv%u@%%oﬁe{i‘é £G4 O
80-50 nol % 15- 50 nol % 85- 50 nol % 20 TA/ AA6/ HVDA

by mol, preferably 0 to 30 % by mol.
5 Some preferred examples of the semiaromatic polyamides
of the invention are given below.
N (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/AA 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 g-
caprolactam, "TA" means units derived from terephthalic

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



Conponent ratio: 80-30 nol % 15-65 nol % 5- 20 nol % 95-80 nol % (7)

TA/ AA/ HVDA/ MPMDA Conponent ratio: 25 100-40 nol % 60- 0O
nol % 20- 80 nol % 80-20 nol % I n the above exanples, "6" means units derived
from- caprolactam "TA neans units derived fromterephthalic acid, IA"
means units derived fromisophthalic acid, "AA" 20 neans units derived

fromadipic acid, "HVDA'" neans units derived from hexanet hyl enedi am ne, and
"MPMDA" neans units derived from 2- me@lyl pent anet hyl enedi am ne. The
sem aromati ¢ pol yam de having a | ow content of the 5 MO conponents

ding to the i i ed by.. for, mle, the fol | ow
B ookasos. | (1RORnECHRBTO e vash iy RELRr S i iver LRI peand ittt O "0
ti | | ek t ps.t it 1] Mat er,
Soa the. or apofbRETeR. et AR SRR ARt Aot (R SHplbhD Rland MBI ST
hi gh pol ok ' ' ‘i | i de i d
by ronoent | BREFORA Sedh P RERGTREnhnBLREILALRRNLE PO VAT €8 5 prepare

boiling water. The s@aﬁ%gaéaa%i@bx@gw@d@rmmr 16ANCORE PLERSY QfhelS

by, for exanple, adding t | carboxylic acid (or its derivative) and the

diamne (& i85 dekbyRdhdd®)adc®r@ngddHg0otEe MBdHEiohlchAche agtbha-dd
necessary the lactam or the am nocarboxylic acid, and heating themin the
presence by, for example, the following processes.

(1} A semiaromatic polyamide prepolymer is first
prepared by a conventional process, then the prepolymer is
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 bolling 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



of a catalyst. 20 In this reaction, the diamne is used in an anount
of alnost 1 nol based on 1 nol 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 usual Iy conducted in an atnosphere of an inert gas. In general, the
reactor is purged with an inert gas such as a nitrogen gas. The agueous
medi um used herein is usually 21 w%bfr, but it may contain organic
solvents soluble in water, e.g., alco s such as net hanol and et hanol.

Exanpl es of the catal ysts enpl oyable for preparing the prepolyner in the
i nvention i nckkdderphbsphidt iayacidhtadal b¥gandodsebtrents oqdannies iaf t he
phosphoric acid, phosphorous acid, salts and ester -conpounds of the
phosphor ous awikterhypophpsahmimis acict, aandeshansl aantl estthamodonpounds of
t he hypophosphorous acid. Specifically, there can be nentioned: 10

salts of phosphori Examples soft thes cededystanephbeyrie Lo gingpaghogphbee,
cal ci um phosphat e, magnesi um phosphat e, manganese phosphate, nickel
phosphat e andptepalymehobpHite invensienoinghede RReFPhRNIE asdch §31két hyl

ester, ethyl ester, isopropyl ester, butyl ester, hexyl ester, isodecyl 15
ester, octadedpf 6§F@¥,CQR§SHE¢ESP@rFh§tEéP§Ph%§%%ra [ﬁ%ﬁ%@%oégPﬁr of

Phosphori c ach d; SaLl PeQfal WRIY Wepdihds SHIhETRUARYMT acia,

" hypophosphorous acid, and salts and ester compounds of the
hypophosphorous acid.

Specifically, there can be mentioned:

10 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

Zd 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



phosphi te, sodi um phosphite, cal ci um phosphite, magnesi um phosphite,
manganese phosphite, nickel phosphite and cobalt 20 phosphite; esters of
phosphorous acid, such as nmethyl 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
aci d, such as potassi um phosphite, magnesi um phosphite, manganese

phosphi te, nickel phosphite and cobal 22phosphite; and 22 salts of
hypophosphor ous aci d, such as potassi um hypophosphite, sodium

S St e .
cont naton biﬁ&fﬁ%@%ﬂﬁ% %?%éﬂ% gwsaag ;ﬁf%%«eﬁlﬁfg@rgaggggihéﬁm y
G .
acid, alkali al salts df%één§%1c9g®ﬁ§%%¥?%%g¥#§%%§?%§ The term nating

reagent i § usg%pgﬁhggbﬁﬁe,armunt of usually 0.01 to 5 nol, preferably 0.1
to 2 nol, based on 1 nol of the dicarboxylic acid. Adjustnment of the

These phosphorus type compounds can be used singly or
in combination.

The phosphorus type compound is used in 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 (MW}

20" thereof.

The prepolymer [A] is prepared under the conditions of
a reaction temperature of usually 200 to 290 °C, preferably
220 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/cmz,-preferably 25

to 50 kg/cm?. By virtue of the polycondensation reaction



anount of the term nating reagent nakes it possible to control an average
nol ecul ar wei ght of the resulting prepolyner, specifically an intrinsic
viscosity (n) 20 thereof. The prepolynmer (A] is prepared under the
conditions of a reaction tenperature of usually 200 to 290 [err]C,
preferably 220 to 280 C, and a reaction tine of usually 0.5 to 5 hours,
preferably 1 to 3 hours. This reaction may be 25 carried out at

at nospheric pressure or under pressureZ3but it is preferably carried out
under pressure. The reacti-on pressure is set at usually 20 to 60 kg/cn®,

23 mont 1 oned dbGye et LR ey PR R, TEBRen SR TR R yeap s ok

nmeasured in a ePNCedH R redl il hCcasdsh@tady [RN%ELEi cOhceuad 130 Be05 to
0.6 dl/g, preferably 0.08 to 0.3 dl/g, can be obtained. ﬁe sem ar omat i c

pol yam de prepog }ﬁEﬁ{aliy aysng,t HE a&;%et g}%rf'gggbﬁfvb SE9Sd % Ysuglly has a

nunber - average nol ecular wei ght he sen1aronat|c

pol yam de prepsiy By dpreduedd l'ﬁhé heeriGhiomay 1 ke d bsu?am f19fRekr om the
reaction solution. The separation between the reaction solution and the

seni aromat 5¢  Mavipn) Wk dBope ePOtyIrRyiC a skessayT Loga DI HA of aumBXALD! €,
filtration, centrifugal separation, etc., but it is effective that the

reaction sol utdveEragenailetaat hee jyhodwded 09erbaz poBe | C TR wartideoRsene! ymer
is flashed in air through a nozzle to perfornlsolld l'iquid separatlon
polyamide prepolymer produced in the aqueous medium is
separated from the reaction solution. The separation
between 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 In 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

25 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




15 In the first process for preparing the sem aromati c pol yam de
according to the invention, the sem aromati c pol yam de prepol yner obtai ned
as above is contacted with water, dried and then subjected to post

pol yneri zation. In the present invention, the tenperature of water 20
contacted with the sem aromati c pol yam de prepol ynmer is preferably high,
that is, the tenperature of the water 2dsed in the treatnent (washing
treatment) is usually 30 to 100 [err]C, preferably 50 to 100 [err]C,

particularly preferably. 70 to 10 a&err C.. JThe_ con t thie (i.e,, washing
time) of the %grr?ggmoégo:%ta} ccoﬁgtl ' dguﬁlr:le%%layréﬁ%“vﬁ ttl?et ﬁg’n\%ﬁf:grl? S
usually 5 to : e I :10.120 m nutes, particularly
preferably SOé%%lgégginé?%ﬁﬁéﬁ eﬁnt e%gé%?gé ‘of the sem aromatic pol yam de

prepolymer with t hfn"‘@ﬁ@_r?%%ﬁent 2% ﬁ"tﬁ.éﬁg\j ft?ltx]'é ddbuhtC YH 2haelgUEh as a

drum the .contact Is desi y conducte stirring. I'n the present

i nvention, thecarRERLdofi themateniaebhact 8dodi Jdhilde p%%g})%ﬁaﬁt &&n be

pol yam de prepolynmer can be 5 properly determ™ned dependi ng on the anount

of the Corﬂ)onﬁﬂbﬁeﬂﬁt@ét&&ﬁﬁfé&@@Fy@dﬁﬁgp&@%ﬁé)aﬂdﬁnQeotff apsferred into

the water fromthe sem aromati c polyam de prepol yner, the water

tenmperature, tbgpenehest (Taidiodlese-tbedmbd ddmpehartigl by B8 to 10, 000 parts
by weight, 10 preferably 200 to 1,000 parts by weight, based on 100 parts

by *wei ght of thensfersedniaitic thel watedefporeprhe nemiatoratdeai pobyatide

pol yam de prepol ynmer thus contacted
prepolymer, the water temperature, the contact method,
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 dried prior to the

15 subsequent step.

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

20 at which the seﬁiaromatic polyanide prepolymer is melted,
and it is usually 100 to 180 °C, preferably 120 to 140 °C.
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.



with water contains a | arge amount of water, so that the sem aromatic
pol yam de prepolyner is dried prior to the 15 subsequent step. It is
preferable that drying of the sem aromatic pol yam de prepolyner is carried
out under vacuumor in a streamof an inert gas (e.g., streamof nitrogen).
The drying tenperature is generally |Iower than the tenperature 20 at which
the sem aromatic pol yam de prepol yner 25 nelted, and it is usually 100 to
180 [err]C, preferably 120 to 140 [err]C. By the drying under these
conditions, the water concentratioQn in.the em aramati c _pol yam de

pe 3 e f

prepol yner is decr t BEORTRAY 13PVEEE LB e T BORA pFef erably 25
not rore than %Qgg%iﬁgngfggégpg&gﬁgﬁggh%gngg Qﬁ&? than, 1,0 8b83€§g§ﬁ%>{ﬂg

dryi ng, infrared-rays, oyapl'e as heat i'Hg Trean

present inventj.Qm, ' rgﬂﬁ ' ' I r 'obtained as
above is thenE%%%jg%?gggg%zigg%?p y#%???% %%ﬁl pgﬁ%ggﬁ'ezgation reaction).
It is preferable that; i i Rty riRALYSAN §§@tion
reaction) is carrieg 8EP§%§E%%293%§£?EeE %yﬁggéiaronagﬁcap% §a§§ e

prepol ymerst OpQQ%/EEBhH@HSQE‘:EB@%a\Qtﬂgﬁl $hegsirsidesut! Oyt HeatiPhge¥hdg esin. In
this reaction, the dry sem aromatic pol yam de prepolyner is heated to a

tﬁrrpgrat ure atryhisehibbemddic Papehider pképslyhe@nsdo tRl neliten| mdgeneral ,
t ? e applying a shear stress to the molten resin.
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°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
2} 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 an intrinsic viscosity (n) of not less



sem aromati ¢ pol yam de prepolyner is heated to a tenperature not |ower than
the nelting point of the dry sem aromati c ponade prepolyner, preferably to
a tenperature higher than the nelting point of the prepolyner by 10 to 60
15 [err]C. The shear stress can be applied to the nolten resin by neans of
a twi n-screw extruder with vent, a kneader, a Brabender m Il or the like.

It is presuned that, by virtue of appligation of a 20 shear stress to the
nolten resin, the nDIten dry seniaronatic pol yam de prepol ynmers are

|1 I d d f
Tosul i g ConBBRCaDs T Rer by R ¢ S G 5 RO bt DL FoPopYEBAFFng 2

sem aronati c p QX de haV|ng a Iom/content of the MO conponents
. gh
according to |nve on IS a process conprising the steps of preparing a

(1) ‘of not. 1655 236 DESRCOLP ol e FRORCLEBac o Kne S SrBM 0
polyam ce W ! BoW¥BhREde Ofal SRANANN B2 oBLARODAAS R 1MRNIEN 267 AT OMAL] C

pol yam de, vari ous known processes aré aval exanpl e, the
above- mentg on egol vﬂsrab&vé-lureitm%%aabeép dhe Preapaky peephsed hen

nmelt kneaded to obtaln the hi gh- nol ecul ar wei ght sem aromati ¢ pol yam de,
or the above-afflinthéngteSeNpRNds ahen’ fatterndsddd archbbetiar thadeigh-
" molecular weight semiaromatic polyamide, or the above-
mentioned compounds are reacted with each other under
heating to directly prepare the high-molecular weight

10 semiaromatic polyamide.

In 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 polyamides 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



heating to directly prepare the high-nolecular weight 10 sem aromatic

pol yam de. In the sem aromati c pol yam de prepared as above, unreacted

di carboxylic acids, unreacted diam ne, unreacted | actam or am nocarboxylic
acid, cyclic oligoner forned fromone nol ecul e of diam ne and one nol ecul e
of dicarboxylic 15 acid, particularly cyclic hexanethyl ene adi pam de, and
ot her | ow oligoners conponents, which 2ye defined as MO conponents, are
generally contained in addition to the desired sem aromati c pol yam de.

These conponent.s_ar lLuble in boiling water. 20 The content of the
MO conponents T éﬁ&%ﬁﬁigﬁawe§g ar LY PEEESTEBIE FRE RS r each
as nuch as 2 % I,ght,. LI N co ast, the sem aronmatic pol yam de of the

i nvention has'%£¥%$ﬁé%n%eﬁ?'8?l$%é'ht)conponeﬂts, and the 25 content of

the MO components 4, LIBCNKETALODAAESIITSA DY, LETERS| 9 Sotflil-id 1

boiling water at 1 err ours and measuring the  qua y of the

extracts) is a % e lc r re
27 than 0.15 (l;ﬁl);é Hv%iag)%kanggaorgﬁlghlr%r 3?% ptréel?%ra F&E%g?ﬁénﬁg ﬁnﬁjﬁm@%leor{ogm by

wei ght. | n50r dedndRtdaC (8 8E Cah NEq e OIS MeBiunt 18 MufsorRLPNEM S1d O the above

extent, the obtained senm aromatiC polyamde is 5 contacted with an aqueous
medi um t o tr arshlonlhe sMebE0ADAER NS tHRNIRiMiestomAt i 8 pSBPAR QTEIlHt® the

pol yam de into the :

* aqueous medium and thereby remove them. The agueous medium
used herein is generally water, and this aqueous medium may
contain water-soluble organic solvents such as alcohols, if

10 needed. )

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

1S 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 inte which the MO components have

25 been extracted is separated from the semiaromatic
polyamide, whereby the content of the MO components in the

semiaromatic polyamide can be decreased to the above-

mentioned extent. The separation between the aqueous



aqueous nedi um and thereby renmove them The aqueous nedi um used herein is
generally water, and this aqueous nedi um may contain water-sol uble organic
sol vents such as alcohols, if 10 needed. It is preferable that the contact
of the sem aromatic pol yam de with aqueous nediumis carried out under
warm ng or heating. The tenperature and the anount of the aqueous nedi um
are the sane as those in case of the pg8polyner. 15 The contact tine
(i.e., washing tinme) of the sem aromatic polyanm de with the water is

S ereraoty 10 hEduh A '%%&fﬂ@ggéﬁ??+w°§w%fﬁeﬁa%§18%§ I TR By, 5
hours. 20 kﬁgweﬂ i P ALK NG e 3D BLAERL g v de

cont ai ni ng Iarge anoun onen & aqUEOUS medi um at | east
a part of the nts are extracted fron1the sem aromati ¢ pol yam de
into the aqueous nedium The aqueous medi uminto which the MO conponents

have 25 been eXtraﬂi&%énﬁa%%ﬁﬁ&%%iy{&ﬁé&%h%%%éﬁ&f@éé& AUy dHede,

whereby the content of the MO conmponerits in the sem aromati ¢ pol yam de can

be decreasgd tgghdouabumunest thasdy@xd RNy B e8eRar Aénddfe RRfteren the
aqueous 28 nedi um and the sem aromati c pol yam de can be carried out by a

known net hod sesdeas:filtration or centrifugal separation. The sem aromatic
polyanlde t hus separated fromthe

The conditions for dryving 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
of the flow rate (m3/hr) of the supplied gas to the
digcharge 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 aqueous nmediumis then generally dried to renbove water content. The
conditions for drying the sem aromati c pol yam de and t he water
concentration in the sem aromati c pol yam de after drying are the sane as
those in case of the 10 prepolyner, except that the drying tenperature is
set at 100 to 250 [err]C, preferably 120 to 200 [err]C. Another process for
preparing a sem aromati c pol yanm de hald%g a | ow content of. the MO
conponents according to the invention is a process in which the

sem aromati ¢ pol yagdg, k2, 4 Sdé@%ase{ttrh%d%@nt%é'& a&ze% M o Bgﬁéﬁts,

supplied into the pol yanide tes r'man I nert € extruder
and t hereby i S e ol to the
pol yam de res??llggg aéxg%% 1%ere5?1&%d?%§e SO%???b %hgggggngﬂg%
inert gases S{ghH29se8StRA ggébgldgxa In order to decrease the content of
the MO conponents to not nore than 0.25 % by weight, the ratio of the flow
rate (nmB/hr) of thErﬁHQPﬁgeﬁbﬁéﬁhﬂH&ﬂﬂ@ea@haﬁaﬁa9@p€iﬁd&ﬂ&?@&96¢htﬁallc

e

preferably nmade to be not |ess than 0.02. The ratio of gas flow rate
(nB/hr) td thac28 afiisshasaliphatin: (KPahbbxiysipaidid Wi YopLef easbdy not
| ess than 0. 05. 29 I n order to decrease the content of the MO
conponents, thepmscantéd ucdtercthevianpleayedibhetioldicaaimg pLoéess Ui ch

conpri ses t he steps of: bringing terephthalic acid and optionally
isophthalic carbon atoms and optionally a lactam or an aminocarboxylic

acid of 6 to 20 carbon atoms, to prepare an aromatic
polyamide prepolymer comprising 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 semiaromatic polyamide



5 acid and an aliphatic dicarboxylic acid of 4 to 18 carbon atons into
contact with an aliphatic diamne of 4 to 12 carbon atons and optionally a
| actam or an am nocarboxylic acid of 6 to 20 carbon atons, to prepare an
aromati c pol yam de prepolynmer conprising 40 to 90 % by nol of the 10
recurring units (A) derived fromthe terephthalic acid and the aliphatic
diamne of 4 to 12 carbon atons, O to3%P % by nol of the recurring units
(B) derived fromthe isophthalic acid and the aliphatic diamne of 4 to 12

bon atoms,,0 to 60 % by nol_of th ' ' O _deriyed th
15 "R Tphat i BSBHEr Ry E Bt G 10! GOTBORRTER 04 e R (e P et ¢
di ani t 4 2 t 01 9% by mol of th i it
(D) dor i ved 1 PoRyHESTBE o 3 BBYAY: RBeBRRRYSY ¢ aci d of 6 1o 20 carbon

atons, then subj eci{ln&é -xpgte%(cag Q= Egesgkhgeggg&grg%r?m ynerization to

prepare a-.sem aronati C pol'yam r epol yme avin trinsic viscosity

(n) of 0.5 10sdnPathdhs dUbIMEL rhawhgclgiagcé & GRALOUIRY Jroppel T
pol ynerization to obtain a semaromatic polyamde having an 25 intrinsic
Vi 5COSi ty 4n) cBfpndnt®, 22 Hik@ribiyihe BEPECSSA the iitiiiad whkh the
aforesaid process of nelt extruding the sem aromatic polyamde with
suppl yi ng an paeytot@éndd atidttighesielt 2e8681ah ONEd sbtRdy ampitepolyRér
having a content of the MO conponents of not nore than 0.25 % by wei ght can
beveasily prepavéng an intrinsic viscosity (m), as measured in a

concentrated 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/cm2.
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 prepélymer 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



In the first step of the process to prepare a sem aromati c pol yam de havi ng
a decreased content of MO 5 conponents, the dicarboxylic acid and the

di am ne are pol ycondensed through nelt reaction, to obtain a prepol yner
having an intrinsic viscosity (n), as neasured in a concentrated sulfic
acid at 30[err] C (the sane applies hereinafter), of 0.05 to 0.6 dl/g,
preferably 0.08 to 0.3 10 dl/g, in thgformof a solid. The reaction to
prepare the prepolymer is conducted at a tenperature of usually 200 to 290

hour . pr of or SSFCE AP 3 2ARRPS ITHAS B ERO TSR Bl € oul at 15
Cnder i gh pr SePERtre; RPEEUED (' PaALi PSRBT EY 44 FAEnESTifge o
phase pol yror EIRECOROIEHEESE At slo: | o aPREEE T i SRBRYAYERELLR

of 15 cryst A ey 2 TAaf Saeta lrd Ut BaCel 170, o ek BEY Eh R i

the prepol gner §gs o«gecreased to not nmore than 5, 000 ppm and the
crystallinityi's made to be 25 not |ess than 20 % though these conditions

are not essential . ghBge¥BESELFONHRNbraPEL srCinAeadéawhwegflvaa@um or

prepol yner can be adjusted to be in the above-nentioned
N in a gas stream to perform solid phase polymerization,

whereby an aromatic polyamide is prepared. The solid phase
polymerization can be carried out in any of continuous and

10 Dbatchwise 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 an intrinsic



preferabl e ranges by heating the prepolyner at a tenperature |ower than the
heating -tenperature in the solid phase polynerization step. In general, the
prepol yner is heated at a tenperature of 50 to 170 [err]C, preferably 100
to 5 150 [err]C Subsequently, the prepolyner is heated under vacuumor in
a gas streamto performsolid phase polynerization, whereby an aromatic

pol yam de is prepared. The solid phase3pol ynerization can be carried out in
any of continuous and 10 batchw se processes. The apparatus used for the
pol ynmeri zation may be any of vertical and horizontal ones, and it may be
any of statiofgkscasigy (Mdi rfb8d§ Fothrd dlyise BHELSTahIY fy6Sype. O0LB the
present invention, the solid phasg 15 polynerization to prepare the

sem aronmat i ¢ pblAtrdade bies obsained. out by heating the prepol yner at usually
170 [err]Cto a teggfrature of not higher than the nelting point of the
prepol yner, preferdit fhgogensapenats; gadvapiger pseparedidifaionghothe to 6
hours, preferably 0.1 to 2 hours, 20 The solid phase pol ynerization

can be conduct¥dig theseuradymortiaist Stera §he MO reaonsRLs| fres

preferabl y.conducted in,a ggs stream_ particularly in an inert aas stream

In this cade, FMEHIES dPuSBAURTS AN TIGR B8R 1R £ #6 ¥g0ifPt ers,
Phe. sol i d’ phadt SBoARE Y28 PERE PRIt S56PSHEr o~ st RromatFct bot §am de
having an intQ&ﬁE@é& to decrease the content of the MO components to not
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 with applying a shear stress, whereby the
desired aromatic polyamide of high polymerization degree

15 can be obtained. 1In 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
crystalline, so that it has a melting point, and the
melting point is in the range of 260.to 360 °C, in many

25 cases 280 to 330 °C. 1In case of the treatment with an

aqueous medium, the semiaromatic polyamide has an intrinsic

viscosity (1), as measured in a concentrated sulfuric acid



32 viscosity (n) of 0.5 to 1.0 dl/g, preferably 0.65 to 0.8 dl/g can be
obtained. In the sem aromati c pol yam de prepared through the solid phase
pol ymeri zati on step, the MO conponents are 5 contained in anmounts snaller
than those in a polyam de prepared by a nelt kneadi ng process or the like.
If it is wanted to decrease the content of the MO conponents to not nore
than 0.25 % by weight, particularly ngt3 more than 0.15 % by weight, the
above process is insufficient, so it is 10 preferanle to conbine with
anot her process. In the present invention, it _is preferable that the

semi aromati c B8l yaAm e BotEigddYaBovetPs3t heht f@i (REPEGTFIN Pedndended with
applying a shear stress, where the_desire mati ¢ pol yam_de of high

pol ymeri zat i oﬁféggr’&%rﬁ?rec%?agéyogt'ai ﬁ@d;'gl-%{g?dé?a‘?%chélatﬂﬁ’he aromatic
pol yam de prepol yner, and, to appl hear _stress thereto tw n- screw
vented extr udgF#%r%g\égDeTé) t&‘p%rébﬁﬁzgr, ERcCA%F &° ﬁﬂ'f%%%e.exjfﬁgsmn

sem aronmati c pol yam r epar as _above has t . af oresald recurring
units and hasgﬁ %ﬁ’a rg&ft?a%agsl t %glﬁ ?sg%g]r%[nagzéc ﬁ%léfel%%[ %‘lh_r] C,

pref erabl \§ 803 herindid aFfddos iy tRST oft NBUSEDY a6 O3TBdd g.momagl,de of the
invention is crystalline, so that it has a nelting point, and the nelting

point is in the.fangePfo 26Q 4 qﬁGleﬁ[r]C, in many 25 cases 280 to 330
[err]C. In case of thHe treatnent with an aqueous nedi um the sem aromatic

por%/arr? de haz an ifHd igliaronaeas bY1anidéSopRasibEdd abaveonasns r adwed
sulturi c acl
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.gl, stabilizers, pigments and lubricants, are
employable.
The semiaromatic polyamide of the invention can be
25 nmolded 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.



33 at 30 [err]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/qg.
In case of the nelt extrusion in an inert gas, the sem aromatic pol yam de
has an 5 intrinsic viscosity (n) of usually 0.5 to 3.0 dl/g, preferably
0.9 to 1.5 dl/g. The sem aromati c pol yam de obtai ned as above has a | ow
content of the MO conponents. Thereforg nold contam nation caused by the
MO conponents is hardly brought 10 about and nol ded articles can be

Freatnenes, e ordfe iece dp RS ARl Y an il Bepdfate.
celerLoraLed, RGeS SLeR PERCUREYG ! et oLt le L

mechani cal st rs"éi%@&iv%??’ce ﬁéf&bsc‘?{ephh%a%&%e&éxe&ny‘t ograd-aboag! on

resi stance, which are e ent properties 1 nherent | e semaromatic

pol yan de. | n 1dhe o gdEEs Mo ciRIHRAC8) { L6LS Schis idithddi® BRasBemhar omatic

pol yam de of the invéntion, various a ives used 1h the conventi onal

ol di ng pryce%ﬁ%s.-eﬁgi PEmHOL YRHRHES ThexrBfors! abhd igkeh&oneaBRRESnand
| ubricants, are enployable. The sem aromati c pol yam de of the invention can

be 25 nol dedrieateiaht u6ies sHedewitiredsshapesrdly eatilbigelit byyothe MO
tenperature of not |ower than the nelting point and | ower than the

deconposi ti oncoeppeaeatsy camd Hdrees anmsanbandmnat o lpdivatd desiregia can be
conventi onal nol di ng appar at us.
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 polvamide
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 comprises 99 to 30 % by weight

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



34 In the present invention, the sem aronmatic pol yam de prepolymer is
washed with, for exanple, boiling water to selectively transfer the
unreacted starting nononers and | ow oligonmers (MO conponents) into the
aqueous phase and 5 thereby renove them Therefore, the pol ycondensation
reaction under shear stress is hardly inhibited by the MO conponents, and
hence a sem aromatic polyam de resin cgg be obtained for a short period of
time. More specifically, in the preparation of a 10 sem aromatic pol yam de

f i | t ti , he t [ ti f,.th ] ti

of caut valonlBloBELLL gt Ao DU per L] S o he SSMALGIC
el Kneading apnetBLSCa" TR e BIBP LI SN SR
(he vt on BLE/ADCLL ind 3405, LOUEL R STRESL! LOTSIBIL N S ghove. T

b ight of a fib ' j ght  of
fo" Sl ar oot ¢ pofiad Syt REbBCECEESh Jagalans L0 Bakta o oF, o

the sem aromati c pol'yam de. conprises to 30 % by

wei ght of Bhe SermarAiRld DelaBLIe: 8dn lglAc¥ehy YEiGhincbla 3100 i ed
el astoneric polyner. This second conmposition 25 “preterably further
contai ns the sgaesfddxwous rei nforcenent as nenti oned above.
. ‘ Fibrous reinforcement
Examples of the fibrous reinforcements 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,
metallic 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



The third conposition conprises 99 to 30 % by weight of the sem aromatic
polyam de and 1 to 70 % by wei ght of an 35 aliphatic polyamde. This
third conposition preferably further contains thesanme nodified el astoneric
pol ymer and/or the sanme fibrous reinforcenment as nentioned above. The
fourth conposition conprises the semaromatic 5 polyanm de or a conposition
containing the sane and a fl ane retarddt. Fibrous reinforcenent Exanpl es
of the fibrous reinforcenents enpl oyable in the invention include inorganic

fibrous reinforfriErian 280 °Sutly 35 1AlasSahi RBBu1RE! aéé'ﬂ%&édﬁéﬁ;%ﬁ fiber,

netal - coated giass fiber, ceramc fiber, wallastonite

netal lic carbla@%ofﬁd@ﬁt:eawtﬁaﬁmw m,aldﬁ @oll hess 8R&hOT@RNGD i brous

rei nforcenents. These fibrous reinforcenments may be surface treated with
silane 15 congounds, Hefe®XPlthe CohYbhti 8Fheky Sd adupotrents in the

am nopropyl tri et hoxysilane and 2- gl ycidoxypropyltrinethoxysilane. O the
rei nf or cenent sompoefietiahnl fsalew) g anined mbldusoneanimchirents fheaxdlihe

vi ewpoi nt of heat resistance, and particularly preferable 20 is glass
fiber becdﬁsebkbugharabobeSinrmheﬂmmmdﬂmg pikbeess. The fi brous reinforcenent
is used in an anobunt of 5 to 250 parts by melght preferably 10 to 220
parts by weight, nmore prefero&it B OOTRE QRLVISEIght , based on 100

parts by wei ght of the sen1aronat|c polyan1de
The modified elastomeric polymer employable. in the

invention is (i) a modified o-olefin elastomeric polymer ox

(ii) a modified aromatic vinyl/conjugated diene block

10 copolymer.

The modified ¢t-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 0.0l 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 (MFRygeec) ©f 0.01 to 50
20 g/10 min, preferably 0.05 to 20 g/10 min. Further, the
modified t-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 a-olefin

elastomeric polymer are smaller than 0.01 part by weight,



25 The conposition conprising the sem aromatic pol yam de and the

fi brous reinforcenent according to the invention has a heat distortion
tenperature HDT, as neasured in accordance with ASTM D 648 (|l oad: 18.6

kg/ cnR), of not 36 lower than 250 [err]C and a flexural nodulus, as
measured in accordance with ASTMD 750, of not |ess than 100, 000 kg/cn®.

Mor eover, the content of the MO conpo gnts i n the conposition is |low, and
hence nol d contanination is hardly 5 rought about in the nolding process.
Modi fied el astoneric | ymer The nodified el astoneric_pol ymer enpl oyable in
the inventionthe Gmp%twdwwean&how@ﬁ genl R PopyRpRee becones a
nodi fi ed aronati_.c viny /conjugat di ene_bJ ock 10 copo]l yner. The nodified
a-ol efin eIasPGﬁer?%sﬁiﬁﬁﬁﬁﬂlq BFéPﬂéﬂfbVW§¥§¥§§E@B€F9n€ﬁ|Ehﬁg an

Sonst  uent o BPIRRES A %%%F&Eggrt gl:."gh%?afro' ety arboet; pRaketaoth of
0.01 15 0.0

Prg?iie?: §3 100 BarPE Ry A O he, RESLEL AL Yotge g‘&Pl%l npagp@i‘?n%?afgm s
20 % preft %’afif%é B Q’Jtaﬁg‘gkxg?ésma%& (Y UeFeck TbEY i Qa0

( MFR190[ err] Qm&fx . pésfsfﬁa%@:ezgf g4d 0 c%;ﬂ:s:. ergbh&ngt%e% b0 mon.

Further, the nDdl led a-olefin elastoneric yner as a ar wei ght
di stribution Wﬁ#ﬁhtﬁe(ﬁrysﬂ&ﬂlhﬁ1&y5ofGﬂ&@mmdlfled o-olefin elastomerlc

polymer exceeds 20 %, the heat resistance of the polyamide

composition is sometimes lowered.

10 The ¢-olefin elastomeric polymer, that is a base
material of the modified ¢-olefin elastomeric polymer, may
be a low-crystalline elastomeric polymer containing a-
olefin units as major constituents, and it may consist of
units of two or more 0-olefins or may contain small amounts
15 of diene units in addition to the t-olefin units.

The amount of the o-oclefin 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

a~olefin elastomeric polymer include ethylene, propylene,
l-butene, l-pentene, 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, S5-ethylidene-2-norbornene and 2,5-
norbornadiene; and conjugated dienes, such as butadiene,

isoprene and piperylene.



preferably 2 to 30, and a glass transition tenperature of usually not

hi gher than -10 [err]C, preferably not higher than 25 -20 [err] C. Wen
the amounts of graft units of the unsaturated carboxylic acid or its
derivative in the nodified a-olefin elastomeric polyner are smaller than
0.01 part by weight, 37 the conmpatibility with the sem aromatic

pol yam de becones bad, resulting in Iéﬁbring of inpact strength of the
pol yam de conposition. Wen the graft anount exceeds 10 parts by weight,

L A A S e
el astoneric p §ﬂ§¥¥gx§%é§§°§%¥£%g% éﬁﬁgéFgreé?g?E%géuhf t he pol yam de

ol ymer . that §-EYI o8 BE Y L ISR LY nodP 7 e LRt O PHEER Bt omer | o

Gni 15 56 ) of CEOAYEEE Gt o ey 4Ry CHE T T cBBOL o B rore
a-olefinsfyr gﬁ%?ggﬂ%ziﬂhéigﬂé éﬁgqigg 515?%?%$#§§§H%/1Q55§?%€ addition to

the a-ol efin uni e anount ‘o consti ing the a-

ot 1 ose han TBOSYRS T hor S e YRRk P AR 2 sual 1y 0 to 20 %
by *mol, pref epabhy18nkPeBBylentd HBpBYyRBY, a propylene/l-butene
. copolymer, a propylene/4-methyl-l-pentene copolymer, a
propylene/i-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/l, 4-hexadiene copolymer and an
ethylene/l-butene/5-ethylidene-2-norbornene copolymer. The

g~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,

a~-ethylacrylic acid, maleic acid, fumaric acid, itaconic

acid, citraconic acid, tetrahydrophthalic acid,



Exanpl es of the a-olefins enployable for formng the a-olefin elastoneric
pol ynmer include ethylene, propylene, 1-butene, 1-pentene,

4- et hyl - 1- pent ene, 1-hexene, 1- octene, 1l-decene and 1-dodecene. Exanpl es
of the dienes 25 i ncl ude non-conjugat ed di enes, such as 1, 4-hexadi ene,

di cycl opent adi ene, 5-ethy|idene-2-norb%é£ene and 2, 5- norbornadi ene; and
conj ugat ed di enes, such as butadi ene, i¥Sbprene and pi peryl ene. 38
Exanpl es of the a-olefin elastoneric polymers include a-olefin

el ast omer i ccopgaley A9l Set SHBPIRSpIhAlRY l2@A 8/, PEARYE E8EHLARAMIER,. 13Rept —
et hyl ene/ 1- but ene copol yner, an ethyl ene/ 4-net hyl -1-pentene copolyner, an 5

et hyl ene/ | - hexgreneoRobydttarivdkyetiky laeid InagiengcLdPy! ¥ARmetyy1-

et hyl ene/ | -decene copol yner, a propyl ene/ et hyl'ene copol yner, a

propyl ene/ 1- bueedecispbiyywelo [ A ridmebenrs-dnael yidicgrbuxgidccapdiynmer, a
propyl ene/ I'- oct ene copol yner, a propyl ene/ 1-decene 10 copol ynmer and a
propyl ene/ | - dodmetheloagdd yaxerd™andamd aotied italidesc oamides e dindidess

el astoneri c_ copol yners, such as an et hyl ene/ propyl ene/ 1, 4- hexadi ene

copol yner, an achel ankydridsd amdd distprbopénthdi wrss bupdleddicazhoxylic

et hyl ene/ propyl ene/ 5- et hyl i dene- 2- nor bor nene copol yner, an 15

et hyl ene/ pr opyREAEE 2, Suelraso Msddiienehdepafonepaleipide, maleic

O SR e, S AL S2E CORILISET ehatyt. maleace,
ethyl ene/ 1- but gngl & of Ml 4805 2 QAL B50 PRI ™ 5z cFiSe,
preferable are unsaturated dicarboxylic acids and
10 anhydrides thereof, and particularly_preferable are maleic
acid, nadic acid and anhydrides thereof.

For graft copolymerizing the 0-olefin elastomeric

polymer with the unsaturated carboxylic acid or its

derivative to prepare the modified ¢-olefin elastomeric

15 polymer, various known methods are available. For example,

the a-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
ZO— 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 elastomexric polymer. Examples of the radical



a-olefin elastoneric polyner is reacted with the bel ow 20 described
unsaturated carboxylic acid or its derivative in the |ater-described
manner, to obtain the nodified a-olefin elastoneric polynmer. Exanples of
the graft nonomers used for graft nodifying the a-ol efin polyners include
unsat urated 25 di carboxylic acids, such as acrylic acid, nmethacrylic
acid, a-ethylacrylic acid, maleic aci 40 fumaric acid, itaconic acid,
citraconic acid, tetrahydrophthalic acid, 39 net hyl tetrahydrophthalic

o eryiocl > bliedaLake dndlcleiire Bepdsn?sAeiudsl SIS AGIAIIAT ¢

acidferr]) and net e cl's-bicyc ept - 5- ene- car boxylic

aci d (et hyl nagdianaci §Zmstand 26 d-Bakbfigsunagi des, inides, 5 acid
anhydrides and esters of the unsaturated dicarboxylic acids, such as naleic

chloride, malein dehenmbeifidnirdrbdec ¢Lavaresh fudiudididae EEB@@I?&QY'

mal eate, dinethyl maleate and glycidyl nmaleate. O these, preferable are

unsat urated dbgaibsxkycogaiatiedpiodlcananplogasld hiei adle iandnpabhi gyl arly
preferable are maleic acid, nadic acid and anhydri des thereof. For graft
copol yneri¥i ng thefa-mbdifiedpastiorer of aocbyoaek adpdliytes wisathur at ed
carboxylic acid or its derivative to prepare the nodified a-olefin

el astoneri ¢ 18rpohyiervimgdr itydsokaohon netiposndrand widoajugatEdr désneapl e,
the a-olefin elastoneric polyner is nelted and to the nolten polyner is
added a graf t chBRowRd- t A s mediied product of a hydrogenated

product of this block copolymer is also employable in the
invention.

10 Examples of the aromatic 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

ZQ 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 copolymer or its

hydrogenated product has an intrinsic viscosity (n)., as



copol yneri zation, or the a-olefin elastoneric polyner is dissolved in a
solvent and to the resulting solution is 20 added a graft nononmer to
perform graft copolynerization. In each case, it is preferable to conduct
the reaction in the presence of a radical -initiator so as to efficiently
graft copol ynerize the graft nononer. The graft reaction is carried out at
a tenperature of usually 60 to 350 [er4]C. 25 The radical initiator is
used in an anount of usually 0.01 to 20 parts by meight based on 100 parts

oy o O Of el (LR RTRL | F P oY TR, EXAIRY 5 O g or A9)/6

40 initiators “enpl oyabl REFalHi 81t e or gaii € pe i des,

peresters and ggg@gg@dﬁ Ege7ggg a@%ggag'g%g%ﬂéhé&gﬁJg%ﬁted di ene

copol yner or nat ed pr oduct® ‘enpl oya invention is 5 a

graft WDdIfleq: E%%%&Eh f(Q bl ggky, gﬁ%?%?”H§f %&g@graéﬂggléoxylnyl

hydr ocar bon conp conjuga | ene coffpoun A graf't nodified

product of a EMQﬁQﬁ%ﬂé ﬁoﬁrﬁﬂ%ﬁér(Hhéﬂ“iiobkécKp&f%%&d&ﬂ%iy prékéfably
enpl oyabl e in the invention Exanpl es of the aromatic

vi nyl / conj Sgatest diighercepshynes cand Thydeegenal Bth o Gfcthet BebRQE1d NCl ude
a styrene/ butadi ene bl ock copol yner rubber, a styrene/butadi ene/ styrene

bl ock copol ymerinyihken;jugaséd réieid sopodyachl oekicootduseenatber, a 15

styrene/i soprene/ styrene bl ock copol ymer rubber, a hydrogenated

st yr ene/ but adiperdustyr eaenéhacked dpoXymay diffractometry, is in the
range of 0 to 10 %, preferably 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 t-clefin 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

ZQ modified a~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



rubber and a hydrogenated styrene/isoprene/styrene copolynmer rubber. In the
copolyners, the nolar ratio (aromatic vinyl 20 hydrocarbon/conjugated
diene) of the recurring units derived fromthe aromatic vinyl to the
recurring units derived fromthe conjugated diene is in the range of
usually 10/90 to 70/ 30. The term "hydrogenated copol yner rubber"” neans a
copol yner obtained by partly or fully &5 hydrogenating the doubl e bonds
remai ning in the copolymer rubber. The aronmatic vinyl/conjugated diene
copol ymer or its hydrogenated product has an intrinsic_viscosity (n), as

41 measured i ntide slaserabedasboee i tha medidricataon10f o-b Golgfin
preferably 0.08 to 7dl/g, and has a glass transition tenperature (Tg) of
usual | y not hixginsiom ldasgoperid Gopnlamexalery avaihtlgber than -10 [err] G,
particularly preferably 5 not higher than -20 [err]C. The crystallinity of
the aromatic vinyIﬁ@oﬁ%@gﬁ?éﬁtd@%ﬁﬁ?kﬂﬂpoﬁ%ﬁeﬁmeﬁnFt%frﬁhﬁwgﬁéﬁéted pr oduct ,
as neasured by X-ray diffractongetry, is in the range of, 0O to 10 %
preferably 0 TP IHeTpAEt ﬁ%ﬁ?’é‘ﬂr&ﬁ% 18 EPEFepaton of ife reactivigy,

nodi fied agomati c vinyl/conjugated dj ene copol r r .use.n the jnvention
i s prepare g?’“&r gﬂ‘%ﬁéh’y#ﬁgﬁ HE STh B Bfi € Oé?ngn%‘%iojc 57 ﬁ?l PBGHT Ut ed

di ene copoly W th nsat e Ci ] rj rated acid
or a derivat r\%l%%a]ﬁggﬁéai%%rgq{g%ag%%db&nwgg%gnége%r?m%f) ld?' g%ﬁ

aromatic wvinyl/conjugated diene copolymer or its

hydrogenated product. In the graft reaction, radical
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



15 that for preparing the aforesaid nodified a-olefin random el astoneric
copol yner. Exanples of the unsaturated carboxylic acids, anhydrides thereof
and derivatives thereof include the sanme conpounds as used in the
preparation of the aforesaid graft 20 nodified a-ol efin random el astoneric
copolymer. These graft nodifiers can be used singly or in conbination. O
the graft nodifiers, preferably used anhydrides of unsaturated
ca&boxylhcdaplds,zgnd part|EuIa{Ly preifrab:y used are na}e{ﬁ anhyda!ge Snd
nadi ¢ anhydri de. or the graft po rization o e unnodifie
copol ymer ~ or g%@ﬁyﬂ?%ﬁjéﬁ%ﬁ%d’rpr%gﬁ’dwgﬁn?ggﬁ%ﬁ UGt fittiesr exXpRBIES| ut i on
process, the nel focess qr the ., 42 |jke descri bed above_in the .
nodi fi cati on Bf %ﬁgi%%Yﬁeﬁéi?ﬁﬂ&h@@ﬁpérasFBﬁE??E'éﬁﬁﬁ?ﬁﬁépfa#BwavaiIable. I'n
the graft reactio he, anmoynt of e_graft difier. is.determned in
cons!dera oncszf'S?%Jsngaﬁq Fhey 9r§tfgbﬂ§dg£h§$3ﬁ% i glﬁgéchﬂjﬁﬁagﬁ?gné
o] o] pa y | e n Y. . e ifie
aronmatic vi ny‘#%%‘%j %ﬁ?gﬁ‘edéo %%eq‘g%pl&%gﬁcé?&é?é?$sp %‘%&%{)&gég’af@g 5!#@ uct. In
the graftgre j radi sl N S r [ e .dgs, organic
per est ersSang&&%oﬁ%%o??o%&&ﬁdg%g?ggén%?g‘g%é@% m 511%5% E:gé%lhg'jébove- _
mentioned gr @E&f&n@%ﬂ&)ﬂesghm{iﬂhzéP@O(ﬂﬁ@ﬁn@%&é?@raﬁﬂ?ﬁe t&AN sP@oebt ai ned
[ conj ugat €

a graft nodified aromatic viny di ene copol yner or
“ kg/cm?.
The melt index (measured at 190 °C) of the graft
modified aromatic vinyl/conjugated diene copolymer or its
10 hydrogenated product is usually in t@e 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 its
15 hydrogenated product is usually in the range of -150 to +50
°C, preferably -~-80 to -20 °C; and the intrinsic viscosity
(n) 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
ZQ vinyl/conjugated diene copolymér or its hydrogenated
product, molded articles of high toughness can be obtained.
In the polyamide compésition of the invention, the
amount of the modified a-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



its hydrogenat ed product wherein the graft nodifier is 15 grafted in an
anmount of usually 0.01 to 10 parts by weight, preferably 0.05 to 5 parts by
wei ght, based on 100 parts by weight of the unreacted aronatic

vi nyl / conj ugat ed di ene copol ynmer or its hydrogenated product. The graft

nodi fied aromatic vinyl/conjugated diene 20 copolynmer or its hydrogenated
product obtai ned above is a | owcrysta44ine or non-crystalline copol yner,
and preferably is substantially non-crystalline. That is, a nodified

I havi tal lini d X- if f t try, of
eual Ty not moritar otgsoeE phded RARIRC e Pa! o HedRE B °
f bl t h % | ISt [ ' Rar.t hcul arly,
o 160 copolyuer Ty eheeatorSet et e, B BarER by iy, 1L 5

Accordingly, thdId kedngtATPE] Salldl I RAGHAA! BflagtidDdHale GARO! yITer

or its hydrogenated pro of ten ex its n efinite nelting point.

Further, becaugtOfrdsQWrah¥at 8F! 41k 1n611h8 a8 8bhpdBot {8l QRkkmes
vi nyl / conj ugat ed di ene copol yner or it$s hydrogenated product is non-rigid 5

and has a fendidwer®adul us of usually not less than 0.1 kg/cnR2 and | ess than
20, 000 kg/cn2, preferably 1 to 15,000 kg/cnR. The nelt index (neasured at
190 [err]C) of the graft nodified arlmmmpmer wegyh/ conjugated di ene copol ymer

or its 10 hydrogenated product is usually in the range of 0.1 to 30 g/10
m n; preferably 1.@heoidfoméd Oresin fipar tiseulinr e invention is a resin
| obtained 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 moncethyl 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



preferably 2.0 to 15 g/10 mn. The glass transition tenperature (Tg) of the
graft nodified aromatic vinyl/conjugated di ene copolyner or its 15

hydr ogenat ed product is usually in the range of -150 to +50 [err]C,
preferably -80 to -20 [err]C, and the intrinsic viscosity (n) thereof, as
measured in decalin at 135 [err]C, is in the range of usually 0.01 to 10

dl /g, preferably 1 to 5 dl/g. By the ud® of the graft nodified aromatic 20
vi nyl / conj ugat ed di ene copol yner or its hydrogenated product, nol ded

articles of higbhr{osgdnassogdn kerohbhes nesh ndtHyle apelyask feas@rpasht i on of

the invention, the anount of the nodified a-olefin polynmer or the nodified
aromati c vinyl bggsfrsgasesh HLREnGRPabyEEe] S in the range 25 of preferably
0.5 to 50 parts by weight, nore preferably 1.0 to 40 parts by wei ght, based
on 100 parts by weighttled dthgleakyansaeurafeh dadoaghiotaeid tdupolytheli ed
a-olefin elastoneric polyner is less than 0.5 part by weight, the 44

i npact strengthsed idetlpolipsmintéonpnprisylercn ilse paesenpoin . atVemunite onount
t her eof exceeds 50 parts by weight, the tensile strength, flexural

strength, & asuseahiylBlUsadd Feby webdktamomefefrabhy POl yarfi®lé dynposition
are sonetines 5 |owered. |ononer resin_The iononer resin for use in the

i nvention is awedshth cuichithed ubgaparatsd marhoavilirngch@ 1s present in

et hyl ene/ unsaturat ed carboxylic_acid cqgolyner wi,th a div l%ﬂ; nmetal ion or
a an amount of usually 1 to 50 % by welght, preferably 2 to

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 fox the
ZQ ionomer resin include alkali metal ions, such as Nat, Li*
and K*; divalent transition metal ions, such as zn**, Cot*,
Nit*, pPbtt and Cutt; and alkaline earth metal ions, such as
Ca*t and Mg*t. Of these, Zn**t is particularly preferably
used.
25 It 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 %.



10 nonoval ent netal ion. The ethyl ene/unsaturated carboxylic acid

copol yner for constituting the iononer resin is a copolyner of ethylene and
an unsaturated carboxylic acid. Exanples of the unsaturated carboxylic
aci ds enpl oyabl e herein include 15 unsaturated carboxylic acids of 3 to 8
carbon atons, specifically acrylic aci met hacrylic acid, itaconic acid,
mal ei ¢ anhydride, naleic acid nononeth ester and nal ei ¢ aci d nonoet hyl
ester. O the unsaturated carboxylic acids, particularly preferably used
are acrylic acid aﬁheZﬂetuﬁth@@dyﬁon:ﬁnﬂmingThbee@h@¢m@nﬁnﬁﬁﬁn|MSaned
carboxylic acid copolynmer used in the invention nmay further contain the
third conponedimigedddpt poa kindt ra,ncbrrél%ﬁ@npﬁér ureSt e dsea dBo ke ¢
acid. The third conponent is, for exanple, gglar vi nyl conpound of
about 3 to 1218¥ep&AcBt BHE. h%&%ﬁ%ﬁé§ubﬂmFﬁekﬁB¢§r dFSunds |nclude

unsat urated carboxylic,acid esters, such as, et Iat ab

acryl ate, n-butyl éﬁyf“alfl%m%drﬁ’ﬁe‘t%ﬁs &Pe "b‘%/ q‘@sltzf’s%hétch as

vinyl acetate. In the hy| ene/.unsat urat |JC ag opol yner used

inthe in nt |18n°a8Fh9 e‘ﬁ 10 rp*}ees“lﬁ#’f’ﬁ%aﬁia ’“o‘F B Yg“se dlly 50 to 99 %

by wei ght, ly 70 to 98 % i » pan C xylic

aC| dis prese £ﬁg5h 5 u ?n%?erug?aﬁ%y%%}‘t Sg#%ylﬁeﬁﬁih%tggg e?g y 2to
0.% by We'ghEhe modified elastomeric polymer.

The composition comprising the semiaromatic polyamide
and the modified elastomeric polymer and/or ﬁhe ionomer
10 resin not only has excellent impact gesistance,
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



In the event that the ethyl ene/unsaturated acid 10 copolyner further
contains the third conponent in addition to ethylene and the unsaturated
carboxylic acid, the third conponent is present in an anmount of usually not
nore than 40 % by wei ght, preferably not nore than 30 % by weight. In the

I ononmer resin for use in the invention, at 15 | east a part of the
carboxyl groups in the ethyl ene/unsat yhted carboxylic acid copol yner are
neutralized with a divalent netal ion or a nonovalent netal ion, preferably

onoer 1 esi n PRRPIAEe Bar TRstis AR Batk Qﬂi%eﬁgg{@%&aﬁ@ Bualent
2l Kl ne.car  KORSEAl T Ghe VLA ey Pk, sPpilani Ry 1 khe R dene

particul arly phekenably é!ﬁ@cbo]%ﬁlexamet yﬁ%nésdgééééﬂhé'h%ci he degree of
neutralization of the carboxyl "groups of the ethylene/unsaturated

carboxylic acid copehyamidu tdhrddie-cdi YabinlafRhds O emidRigbaklyYidi val ent
transition nmetal ion, is 3 to 95 % 46 The nmetal used for formng the

i ononer resi naksdsot shimi € bdlyemeoRbbdamndpbheundeeeidy esidn for use in

the invention may have two or nore kinds of netal ions. The iononmer resin

I's used i n anpalpdofieespidet o that 5 in case of using the nodified

el astoneric polyner. Further, the iononmer resin can be used in conbination
W th Of the aliphatic polyamides, polycaprolactam,

polyhexamethylene adipamide, polyhexamethylene suberamide,
polyvundecamide, polydodecamide, 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
these, polyundecamide, polydodecamide, polvhexamethyene
undecamide and polvhexamethylene dodecamide are

15 particularly préferably used because thermal aging
resistance 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 It 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



the nodified elastoneric polyner. The conposition conprising the

sem aromati c pol yam de and the nodified el astoneric pol yner and/or the
ionomer 10 resin not only has excellent inpact resistance, particularly
| owt enperature inpact resistance, but also has a | ow content of the MO
conponents. Therefore. the conmposition hardly brings about nold

contam nation and is suitable for conng8tors, etc. 15

Ali phatic pol vanm de Exanpl es of the al i phatic polyanm des usable in the

(i var bowy! | o TRV | ARAFDRCR! i am Ay ase o e ik

openi ng polyneéé&q&éqgﬂﬁ%w%ﬁ | act ans, and pol yam des forned fron1allphatic
am nocar boxyl i ¢ acids, “ali phatic di ani nes and- | actans. These al i phatic

pol yam des general |y have a struct UpgaEp¥, d by the follow ng fornula
[V]. - (NH(CH2)n-CO m %%5 25 Parti cul ar
exanpl es of the al iBhgi1esPBEYaHE dEFahdGldIdE aPeLY 85F dgse RERAeed from

al i phatic diam nes and aliphatic dicarboxylic acids, such as

pol yt et r amgt hyirepgtiord inadi:8a81 &e, ozﬁ&m@m@ﬁx@hyée@ﬁa&_ﬁ& RaE @de.
pol yhexanet hyl ene suberam de, pol yhexamet hyl ene sebacam de,

pol yhexamet hyl ere-gardec ankdeiand Phaneeccymidhytene dodecam de; and
polyanldes prepared fromlactans or am nocarboxylic

As the organic flame retardant, (i) halogenated

:1

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):

R

|
”_""“CHQ -C

O "—_""(X) m

15 - — cee (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 the formula {1} include polydibromostyrene,
polytribromostyrene, polypentabromostyrene,

polydichlorostyrene, polytrichlorostyrene,

polypentachlorostyrene and polytribromo-0-methylstyrene.

Of the halogenated polystyrenes, polytribromostyrene is



5 acids, such as polycaprol actam polyundecam de and pol ydodecam de. O
the aliphatic polyam des, polycaprol actam pol yhexanethyl ene adi pam de,

pol yhexamnet hyl ene suberam de, pol yundecani de, pol ydodecam de,

pol yhexanet hyl ene 10 undecan de and pol yhexanet hyl ene dodecam de are
preferably used because nolding flowability of the resulting conposition
can be inproved when any of themis u . O these, polyundecam de,

pol ydodecam de, pol yhexanmet hyene undecam de and pol yhexanet hyl ene
dodecam de are 15 particularly preferably used because thermal aging

resi stance of prgEerabdpt baga | setexAanee; nipdly aesithangei prdti c

pol yam de (C) has an intrinsic, viscosity gn) gneasyred in a,concentrated
sul furic aci dt8er8el] egre) regisiangy ¢Lothet gesubt g FoMpretELanl §a®. 7 to
1.5 dl/g. 20 . It iis desjrable that the ali aticeﬁpl i de ééﬁﬁis
contai ned .in Fﬁb1@8§Pﬁeéoanﬁi%éi&?ﬂmQFHXrﬁB?yéﬁi G RGSHECERBSPETHFED! t he
i nvention in an amunt 1.10 .70 % by weight, preferably 1 to 30 % by

wei ght, nore 8%e?8?§bpgféa?%i¥EY@ﬁby wei ght. When the content of the

ali phatic 25 pol yam Q. is. in t ye_r t.her an be obtained a
conpositié% having%g%gg%%g%ﬂkgﬁﬁﬂﬁgggsgﬁgeggpdgﬂgkgfﬂg$§g ci ng nol ded
articles showpBayReg90dnd bRt akEQYENET SPER4 I Rferited gs heat o
resi stance and wat er absorption 48 properties. Mreover, the noldability
of ~t he conposibthglgapréte) Gy Beddgenating polystyrene or poly-0-

methylstyrene.
The condensate of halogenated phenol employable in the

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

— — e (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.



Fl ame retardant Exanples of the flane retardants for use in the 5

I nvention 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 of hal ogenated phenol is particularly
preferably enpl oyed. The hal ogenated 10 polystyrene and the condensate of
hal ogenat ed phenol are descri bed bel 080 The hal ogenat ed pol ystyrene

enpl oyable in the invention is represented by the following formula (1): 15

wherein Ris H or X 1 d, i n.integer t nis
an integer of 2 orgggFg? E§%§%I€g?%ﬁ ﬁ%ﬁ?rﬁgﬁgﬁéngf%d’H%%?%F?%ggggégg
represented 2 r | o). ¥ 0y ¥gﬁg .
polytribronns?§}§%5?9%8%§p§%%:%#%%%% yf%%%?epé¥y%$£ org%%i eﬁgfls'

p0|ytriCh'Or0§kﬁ&%§?breﬁ$¥E§¥E§§*%%?ME%&Yb&@?eeggle because the

pol ytri brono- a- net hyl styrene. e hal 0genat ed pol ystyrenes,

polytribronDS&%%ameih§ comidSs PRI Reeausent | ke rladidareeinhens
resi stance and thermal aging resistance of the resulting conposition can be

i nproved. Fol walbBiagoptycese drsd abaatRr afighabFtebecofi S sofe getdrdance.
nol dability. 5 The hal ogenat ed pol ystyrene is prepared by
pol yneri zi ng hal og®hat tnosganisnenori lHakggéhatnedratardant used for the
semiaromatic polyamide composition of the invention is
preferably a metallic compound. Examples of the metallic |
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 pm.
It is also preferable that the semiaromatic polyamide
composition of the invention further containg magnesium
20 oxide, zinc oxide, hydrotalcite or a phosphorus compouhd as
a heat stabilizer. These oxides are preferably as small as
possible, and they desirably have a particle diameter of
not more than 30 um, particularly not more than 10 pm.
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.



met hyl styrene, or hal ogenating pol ystyrene or poly-a- nethylstyrene. The
condensat e of hal ogenat ed phenol enployable in the 10 invention is
represented by the following formula (2): (2) wherein Xis Br or Cl, pis
an integer of 1 to 4, and g is 15 an integer of 5 or nore. Exanples of the
condensat es of hal ogenated phenols represented by the forrmula (2) include
pol ydi br ono- p- phenyl ene oxi de, polytrgfwonn-p-phenylene oxi de,

pol ydi chl or o- p- phenyl ene oxi de, pol ybrono- p- phenyl ene oxi de 20 and

pol ydi br ono- o- phenyl ene oxide, O the condensates of hal ogenated phenol s,
pol ydi br ono- p- phenyibénénexgdei¢ saypridiiaran|fd apec sasrdarhtis slbsirabdy and
flame retardance of the resulting conposition can be inproved. O the
above flane r&at@dnes in an angntthglodertdt é8 parystHy ofishdnd t he

condensat es of ha) ogenated phenol s, polytribronostyrene is nost preferable
because t he r&qﬁ%%glé‘ogpﬁgiﬁ cﬁ?%w&@égweﬂoﬁ%a&rﬁ%ﬁhm§ FR the 5

mol di ng process and.exerts, high effect .of fla et ardance.. The i norganic
auxiliary fl a_rﬁ?rrt_e‘?‘t Wdﬂﬁ%g%geg"?%‘? tHe @Qmpﬁirgeﬁa cw‘?)’tfﬁgélﬂfdé;?’@onposi tion
of the mvgnt |s%.|a§o%?é§§%¥aﬁ&et allic conpound. Exanples of the 10

nmetal i c conpounds™inc I'C oxides, such as antinony oxide,

S o ST IRSER TS SR, ot isel gt bekt <

conposi tion CYHBNAS flame retardat and the inorganic auxiliary flame
retardant in combination. The composition comprising the
semiaromatic polyamide and the'flame retardant has

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

Ratio of components

15 The first composition of the invention comprises the
semiaromatic polyvamide 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
weilght, 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
welght, preferably 10 to 220 parts by weight, based on 160
parts by weight of the total amount of the semiaromatic

polyamide and the modified elastomeric polymer.



sodi um anti nonate. The sodi um anti nonate has chem cal conposition
represented by the fornmula NaSbQ3, and is 15 preferably used in the form
of fine particles having a particle dianeter of not nore than 30 [err]m
particularly not nore than 10 [err]m It is also preferable that the

sem aromati ¢ pol yam de conposition of the invention further contains
magnesi um 20 oxide, zinc oxide, hydrgfalcite or a phosphorus conpound as a .
heat stabilizer. These oxides are preferably as small as possible, and they
desirably have a particle dianeter, of not npre,than 30 [err%ggsgarticularly

not more than 10 [ &My MIFReCOMRRSHICH Sfe thet IRveRkiqls Q8w yER®nt ai ned
in 25 an amount, of 20.to_100 parts, by wei ght %{erabl O,to 80 parts
by wei ght . oREASPERNE, PAGYRBLs i Ars SBYoIE She 0 bRsed $n¥00 parts b
O sieed riLo0 P o
reardant is desi :Bar%I’y cgn%élg% a@n an grmu 4 ‘6?1&}9@0 a%(?aga?ts ﬁ% wezl‘ght,

f bly 4 18 ts..b ' 1
hei oht - based "o EB0 CsaiPotp, mhdih T (R T B Mg [ fBEpt s |

the presen§ | Ryeni @n _bPr? &rei&l??! iy %?Jt%gh&lﬂ?ec&f&i%sg%mec £ibgRs I et ar dat

and the inorganic auxiliary ane retardant Tn conbination. The conposition
conpri sing theeSeiFozcamBht CiRY alARLABE §heo Iisparelapganbies, 10
excellent flame retardance and hardly brings about nold contam nation in
the nol di ng pRegesablperefl 86 €220 hRaréenBSibight | s thieahbyiapedi ed to
uses, for example, for

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 semlaromatic
polyamide and the aliphatic polyamide.

The fourth composition of the invention comprises the
semiaromatic polyvamide 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 amount of 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, inoiganic 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



substrates requiring reflow solderability. Ratio of conponents 15 The
first conposition of the invention conprises the sem aronmatic pol yam de and
5 to 250 parts by weight, preferably 10 to 220 parts by weight, nore
preferably 15 to 150 parts by weight of the fibrous reinforcenent based on
100 parts by weight of the sem aromatic pol yam de. 20 The second
conposition of the invention conprisesS3he seniaromatic pol yanm de in an
anount of 30 to 99 % by weight, preferably 70 to 95 % by wei ght, and the

nodi fi ed el ast i C.pol [_in,an unt_ qf to_70 % 1 ,
preferably 5 tO?T%@%@lE\}’eé‘g‘ﬁaﬁt ,HAn éo%lio&hgﬁq }hgoﬁ%‘lrﬁ's‘% C\é\&f%rg fibrous
rei nforcenent j unt of 5 to 250 parts by weight, preferably 10 to
220 parts by ﬁ%ﬁsﬁgfgggéed on 100 parts by wei ght of the total anount of

the sem aromati c Lde [ fi to i C | [e.s 52 The
pg%&?ﬁbg, 3egefthfE5H§.ﬁ3i e%§, 8?5. (gg%i : §%F§é

third conposition e invention conprises the’senfar mde in

an amunt of k0 39pH1 PUCHT BL, RIREHARNnB0ahE S Pkt and Lhe

al i phatic polyam de in an anpbunt o % by weight’, preferably 3 5 to

20 % by wes ghipent@deQPbl 8dh | YoSONidms, (e hlr %Seﬁwm@@@gueha_ an
anount of 5 to 250 parts by weight, preferably 10 to 220 parts by wei ght,
or the nodifi edpelgabeiesn Cetioy et/ I-butien@meodpblohed 0 4 0 60 parts by
wei ght, preferably 20 to 40 parts by weight, based on 100 10 parts by
weirght of t heptropglleardabbhybénd horsdivmeromatl @ propylene/l-butene
copolymer, polystyrene, polyamide, polycarbonate,
polyacetal, polyphenylene oxide, fluororesins, silicone
10 resins and aliphatic polyamides may be 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 blender or the
1S 1like. Or, the components are mixed and then mélt 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



pol yam de and the aliphatic polyam de. The fourth conposition of the

I nvention conprises the sem aromatic pol yam de and the flanme retardant, and
the flanme retardant is desirably contained in an anount of 20 15 to 120
parts by weight, preferably 30 to 100 parts by weight, nore preferably 40
to 80 parts by weight, based on 100 parts by weight of the sem aromatic

pol yam de. The first to the third comdkitions may further contain the
flane retardant, and the amount of the flanme retardant is 20 t he sane as

above. Oher eEROBEBSchich NdlAm e sEORngEh! | 067l dieplnentign

vari ous known tives, e. stabilize weat heri1ng st I Zérs,

plasticizers, Jf Gkeakagn APeDisoarkltl | $hkhCa?l exd@EMidt JdRATILATEN! S,
pi gnents, dyes, i1norganic or organic fillers, nucleating agents and other
i norgani ¢ conyemegentsusheas %i%n@'t&%kpolﬁ&xﬁid&' Purnd 8 Faverry be
contained within limts not prejudicial to the objects 53 of the
invention, inexddililefd {@pide Rhdaeschiedl eompanaitirongti.t her, ot her
various polyners, e.g., polyolefins, such as pol yethyl ene, pol ypropyl ene
and pol y- 45 netelapecialdy viead enelpleereRacapnt yier ntsidiilveds iavto the
et hyl ene/ propyl ene copol yner, an et hyl ene/ 1- but ene copol yner, a
propyl ene/ et hgesteronabiymslywndde pooppkehibdds butlenencdaed pmticles
pol ystyrene, polyam de, polycarbonate,

“ : 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 inert gas into the polyvamide resin. By
the use of the semiaromatic polyamide of the invention,
therefore, mold contamination is hardly brought about, and
molded articles for precision electrical parts requiriné

25  Theat resistance can be produced with long-term stability

and accuracy.

EXAMPLE



pol yacetal, pol yphenyl ene oxide, fluororesins, silicone 10 resins and

al i phatic pol yam des may be contai ned. The sem aromatic pol yam de _
conpositions of the invention can be prepared by various known processes.
For exanple, the conponents are m xed by a Henschel m xer, a V- type

bl ender, a ribbon blender, a tunbling blender or the 15 like. O, the
conponents are m xed and then nelt knggded by a single-screw extruder,. a
mul ti-screw extruder, a kneader, a Banbury m xer or the like, followed by
granul ation or pulverization. Since the sem aronmati c pol yam de contained in
the 20  seni ar omaThe poesent davessposi vibhdoifurnderndentibredasith | ow
content of the MO conponents, nold contam nation_caused by the MO

conponent s i sSYRAPEERCHr bRigRte ficddovwing exargniesof batnbtdsheulkdeR y cl ogged.
Therefore, nolded articles can Qe produced in a stable nplding operation.
Mor eover , .t heC9BStrped plehat dheoAnVRBELRR 1§ diatioc WYl Y trA & theBe ower ed
even by decreasing.the content of the MO conponents, and therefore the

nol ded articl@§a?g}ﬁ%d fromthe sem aromati c pol yam de conpositions of the

|nvent|onspotEQQ$éléfégﬂr1 54 heat resistance, mechanical strength, |ow

wat er absor pt asi on resistance, which are excellent properties

inherent in the sem Péa?é@orx' %agohxg.g&g%s%% ﬁgﬁigs%ﬁggg@g ﬁ%lo@tl lgmpact

resi stance and fl exural Strengt a retardant is

;pt .r gf‘gged | NG arh VoIS SH A, OBBL isCxPOL YRI5 )C YR8 LLLRESa1 18T, 164 . 6
kg (470 mol) of adipic acid, 204 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-screw 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-diaminochexane
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.



obt ai ned therefromare excellent in flane retardance as well as in the
above properties. The sem aromati c pol yam de conpositions of the 10

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 yam de and | ower than the deconposition tenperature thereof using
conventional nolding apparatuses. 15 BEFECT OF THE I NVENTION I n the present
i nvention, the amounts of the MO conponents contained in the sem aronatic

pol yam de are decreased by contacting the _sem aromatic polyam de with an 20
aqueous medi um or 'ﬁ}é?ts%‘&émct ﬁ@gé’éﬁi‘-g?o%‘ii%n PALFARSEE RSP H{Yect i ng

S§| LQ%-réejif ?ﬁi}’i %%Z%?f%%?f% i o SeeeRs lé‘%%ﬁ?%%ﬁ%ra'4‘;%551%2“5%;?%&&ougm
¢ : ol on. . a 25
heat ool stants £l Bb/%r duix sﬁ?x%%ﬁg&if%é%ﬁ%a% VG OEe Lo ey,
EXAMPLE 55 invent i ' ' A h
reference to ?%%e?§$§%§#%ﬁleéénp“gg?mkgtzgs S %Lﬁ%kbgggg%é ﬁ%%gk%hat t he
inventionsi s LonAondeys |idrired SbfibPoRg PX P Rini e, E¥oRBASLASE in

the following manner, was 0.46 % by weight. The intrinsic

- viscosity, tensile strength, tensile elongation, flexural
strength, flexural modulus, Izod impact strength (notched),
heat distortion temperature {(HDT), SFL and the content of

10 MO components of the untreated semiaromatic polyamide 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 héving 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 c¢c of
isopropancl, 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 reactor was charged with 99.8 kg (859 nol) of 1,6- diam nohexane, 63.8 kg
(384 nol) of terephthalic acid, 68.6 kg (470 nol) of adipic acid, 204 ¢
(1.92 nol) of sodium hypophosphite as a catalyst, 1.3 kg (10.6 nol) of
benzoic 10 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 f 250 [err]C and a pressure of 25
kg/cnR2. After a |lapse of 1 hour, the reaction product produced 15 in the

reactor was flash i.n alr through a nozzle to performsolid-liguid

s](capar gti on a_natcb&g%aﬁ& | Fﬂ’é’;@% 9 i Ir’r&,'hé“f gfq :’B_ﬁnﬁiywﬁ_ﬁ? "i%’cﬁgl ,166_255 kg

of a dry sem ar, i_c_pol yam de prepol yner was,obht ai ned. e pol yam de

pr epol yner mé’%ﬁ%‘ﬁﬁ?&o%ﬁ?‘e‘?‘éﬁ $% %1 cuz:[avﬁen}ag PER ext ruder of 57 nmm

di anmeter preset at cylLi r.af. of [ &Rr feed rate of
55 kg/hr, to perfoP%$héPPE%§Fy&§ﬁ§§ﬁgg%#gﬂ.C?ﬁég? gél%é%éé%gngségﬁﬁaronatic
pol yam de consi.StJ y. | Pf (AR units ( "6T") derived from
the 1,6-diani ?ﬁ?ﬁgﬁe&%ﬂ?ag%gt%@fé’%@p Ree N and 55 96 by ol of

recurring Bnits ("®ga) xdepgvedgfromthe 1, 6-di am nohexane and the adi pic
acid were prepared. 56 The sem aromati c pol yam de had an intrinsic

viscosity (n), as meRagHigHti &f MG Hre¥deaited sul furic acid at 30 [err]C, of
1.0 dl/g, a glass transition tenperature (Tg) of 75 [err]C and a nelting
poi*nt (TM of 295 perwkCghThef qiveniidef pMDlets 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 cyvlinder 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 is 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 polyamide 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.



5 conponents in the sem aromatic pol yam de, as neasured in the follow ng
manner, was 0.46 % by weight. The intrinsic viscosity, tensile strength,
tensile elongation, flexural strength, flexural nodulus, |zod inpact
strength (notched), heat distortion tenperature (HDT), SFL and the content
of 10 MO conponents of the untreated sem aromatic polyam de are set forth
in Table 1. The content of the MO conp$8ents was neasured in the follow ng
manner. Measurenent of content of MO conponent 15 Into a 300 n

S0 oo o EER R B B YATLBBB LS P Do e o) od o
per for m ext r act | on. Kot 2 Foz ik SoR ! e sl Bro R R A tered.
The filtrate wWagitsngd £Vt naLOngNas APl ANpdripetl,agk. o O 5t he wat her
hand, over .the pellets separated by the filtration were poured 50 cc of

vater and thenraOugfs ol ORr 28308! wad SUSRILIERC LBCLbELMANG A dilaisk. 25

The resulting filtrate was en transterr I nto the above-nentione

eggpl ant type hbagkndnth @é:;b&hlaﬁéetv?iéi M@%tﬁﬁéﬁ%&@%@@é&d}{ essure wth

renovi ng the sol vent, to obtain MO conponents. e MO conponents were

wei ghed w th tesedbyidmaTerovagioas Crdsilis balraaee. tHeecTayion of%chy
wei ght) of the MO conponents was
- gas vent of the spiral mold (mold contamination) was

visually evaluated.

Table 1
10
Untreated Semiaromatic
semiaromatic polyamide
polyamide treated with
boliling water
Composition {molar ratio) 6T/66 = 45/55| 6T/66 = 45/55
Intrinsic viscosity (1) 1.00 1.01
(dl/q)
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 wviscosity (n) is measured in a

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



calcul ated by the follow ng equation. 5 B/A X 100 = X B: wei ght of
MO conponents A: wei ght of polyam de pellets before test X content (% of
MO conponents The SFL was neasured in the followi ng manner 10 Eval uation
of SFL A nmold for injection nolding was provided with a sem - circul ar
spiral groove. A nolten resin was subjected to injection nolding into a
nold at a cylinder tenperature of 320‘§?rr]C and a nol d tenperature of 70
[err]C. In this injection 15 nolding, the length by which the nolten resin
flows into the groove is taken as SFL. The sem aronmatic pol yam de pellets
and 300 parts by wdhghcostensi ¢f nghad@rcquponenser 1 €) exprrasash 1008 bdrts by
wei ght of theyggaronatic pol yanm de pellets were 20 i ntroduced into a
drum and they were stirred for 24 hours to contact them Then, the

sem aromati ¢ pol yam de pellets were separated fromthe water and dried. The
content of. the MO conponents in the thus treated sem aromati c pol yam de 25
pell ets was OXantplley Awgi ght. Ot her properties of the sem aromatic

pol yam de pellets were neasured, and the results are also set forth in
Tabl e 1. 58 Evalthat MOncohpomditt < oreraniveabied 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-diaminchexane 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.



A nmold for
periphery of 0.3 x 3 mm

out er
100- shot

conditions for various resins.

spiral

Unt r eat ed
wi th boiling water Conposition (nolar
Intrinsic viscosity (n)

Then,
Sem aronati c sem aronat i %0

1.00

ratl 0)

I njection nolding was provided with a spiral
In this nold,

pol yam de po
6T/ 66 =

gas vent having an
a resin was subjected to
injection 5 nolding in accordance with the standard injection

the cl ogging of the gas vent of the
nmold (ol d contam nation) was visually evaluated. Table 1 10
yam de -
45/55 6T/ 66 =

treat ed
45/ 55

1.01 (dl/q) Tm([err]C (by

DSC net hod) 295 Tg ([err] O (BBAEsC2met hod) 75 Tensile
strength (kg/cn) 880 Tensil e el ongation (@a
5 o Fl exural sTrengf‘n (kglcng) 1, 25t ) T 0
Fl exural rmoduyl us (kg/cnﬂ) 28, 600 Untregtedo z%qnwfmtlgrength
8.0 5 (notched) (kgomi cm) HOT ddsgieikhtic | polyamide 98
97 SFL nt ent of onen
0. 46 0.05 (% by melght) Mol d contaﬁ? ¥ (Rl "Ee&at d
not observed}Renarks: boiling water
Composition (molar ratio) 6T/66 = 55/451 6T/66 = 55/45
Intrinsic viscosity (1) 1.00 1.01
N (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
(% by weight)
Mold contamination observed not observed

Example A-3

The MO components were removed in the same manner as

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

polyamide consisting of 45 % by mol of recurring units

{"6T"}) derived from the 1,6-diaminohexane and the

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

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

having a low intrinsic viscosity (1) were prepared in the

extruder by varying the residence time and they were used.



The intrinsic viscosity n) is nmeasured in a concentrated sulfuric acid at
30 [err]C and expressed in dl/g. 59 The content of the MO conponents is
expressed in % by weight. Exanple A-2 5 The MO conponents were
renoved in the same manner as in Exanple A-1, except that pellets of a
sem aromati ¢ pol yam de consisting of 55 % by nol of recurring units ("6T")
derived fromthe 1,6-dian nohexane andl he terephthalic acid and 45 % by
nol of recurring units ("66") 10 derived fromthe 1, 6-di am nohexane and

b0l yam de. bt or e g aPLapC Hec ratiin FLAar eRE] i e pR O 0L €

Table 2 UntreqleflartePerhar ofBh iiarte'Brdl QUR! E6ren R0!nealfialg pol yam de
treated with boiling water Conmposition (nolar ratio 6T/ 66 = 55/45 6T/ 66

= 55/45 Intrinsic viscosity n) 1.00 1.01 (dl/g)
. Table 3
5
Untreated Semiaromatic
semiaromatic polyamide
polyamide treated with
N : boiling water
Composition (molar ratio) | 6T/66 = 45/55| 6T/66 = 45/55
Intrinsic viscosity (1) 0.85 0.87
(d1/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 (kq/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.



Tm ([err]C) (by DSC net hod) 310 Tg ([err]C (by DSC net hod)

80 Tensile strength (kg/cnR) 950 1,050 Tensile el ongation
(9 5 5 Flexural strength (kg/cnR) 1, 500

1, 480 Fl exural nodul us (kg/ch) 32,.300 32,000. Izod inpact
strength 7. 7.5 (notched) (kg-cmcm) HDT ([err] O
110 110 SFL 62 47 “44 Content of MO
conmponent 0. 30 ’ 0.04 (% by meight) . Mol d contam nation

Cemoved | n the satbamiSPRCE Ph M EOOReELEet S Jorrets of a

' ti | < % b "6T
derived 11 om TR BETE PR) S“Qﬁee R, 30 BEREh o CAeRGORHl 98%56 by
ol of recur g s bE0Ro)a 10ondati-uad 1 A be: 1e el 9 ghsxape and

t he adi pi ¢ aci aV|n INTrinsic viScos Wer é prepared in

t he extruder by varying the reS|dence time and they were used. 61 The
propertieg of the sem aromatic polyamq$%1gehore and after the treatnment are
set forth in Table 3. Table 3 Untreat Sem aromatic
Kind and amount {mol%) Kind and amount
of dicarboxylic acid component {mol%) of diamine
conmponent
“ Tele- Iso- Adipic | Other di- Hexa- Other
phthalic| phthali¢| 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
£-amino- Other Before After after

caprolactan caprolactam | treatment | treatment| treatment
not

A-4 - - 0.35 0.05 observed
not

A-5 - - 0.30 0.05 obsexrved
not

A-6 - - 0.28 0.05 cbserved
not

A-7 - - 0.28 0.05 cbserved

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



sem aromati c pol yam de pol yam de treated with boiling water
Conposition (nolar ratio) 6T/ 66 = 45/55 6T/66 = 45/55 Intrinsic

viscosity (0.85 0.87 (dl/g) Tm([err]C) (by DSC

met hod) 295 Tg ([err]C) (by DSC net hod) 75 Tensile
strength (kg/cnR) 700 770 Tensile elongation (%

4 Flexural strength (kg/cnR) 1,1é3 1, 150" Fl exural nodul us
(kg/ cnR) 26, 000 26, 000 | zod inpact strength 5.0
7.0 (notched) (kg-cgic HDT, AANS) . . .94 .

St 2L Bl LRk, o ghe, semiprgpeatis dhtyamides of

0. 50 . 9 I.ght I anknat | bserved
not observed Egggpgggégggﬁ%gﬁﬁg71@@&?§gg%§p%cg%o¢%%2£%é%mﬁﬁwgnfgépared in

the same manneiynasekd-EXMIE Sd%}%:am?ii‘zgﬁﬁ#gt th lzéf]c?lf %go%rg%gﬁgbtgﬁéoand

pol yam des. havi ng conpositions shown In b Were use ey Wwere

each ContaCtedm&ié@ﬁh&%éié%bé“@aﬁrbEOéf?i@??ﬁ?ﬁ%Q%iéddBédihOW“ in Table 4 to

renove MO conponents. 62 The contents o conponents in each of
t he 5
Example B-1
. An aromatic polyamide precursor (polyamide prepolymer)

was prepared by the following 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?. 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 (1), as measured in a concentrated sulfuric acid

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



sem aromati ¢ pol yam des before and after the treatnent and occurrence of
nol d contam nation are set forth in Table 4. 5

Tabl e 4 Kind and armount (nol % Ki nd and anmount of dicarboxylic acid
conponent (mol %9 of diam ne conmm onent Tel e- | so- Adipic Oher di-
Hexa- O her phthalic phthalic acid carboxylic nmethylene diamne
acid acid acid di algge co onent A-4 50

50 100 A-5 65 35

100*4 A-6 70 20 10 %1 , 100 A-7, 65 65

20 corpongRsSTAR B WMARMSL SEPLRF AR HY %%é’lﬂﬂl%ol %

Content of MO 1 Mol d con: ﬁgoc%Prolactam conponents (W%

tam nation E- &RRO--YRer wafl%e PP Before. After after caprol ac

tam capr ol act am tr eat Ry 4 : LA -

0. 35 . 0.05 obwme Rig 2l h £ repolymer 0. 30

0. 05 observed t : : :0 2 05
obsorved not A7 188! kM 8grams of the semmaroma%&gkfolyamfﬁg-ggepolygggerved

L o MBS B g Gaeg e pgineig ue 0 CLhe
1, 4- di am nobupa@polymer of 100 kg and water of 300 liters at 80 °C were
- introduced into a drum ecuipped with a stirring device to
wash the prepolymer for 1 hour.
After the washing, the semiaromatic polyamide
10 prepolymer was dehydra;ed by means oﬁ 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 (1) thereof as measured
in a concentrated sulfuric acid at 30 °C are as follows.
Dry semiaromatic polyamide prepolymer
Total content of MO components: 0.39 % by welght
20 Water content: 1,230 ppm
Intrinsic viscosity (n): 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.



O her di am ne conponent of *4: 2-methyl-1,5- 15

di am nopent ane 63 As shown in Table 4, the sem aromati c pol yam des of
the invention have | ow contents of the MO conponents. Therefore, nold
contam nation is hardly brought about and nol ded articles can be
efficiently produced. 5 Exanple B-1 An aromatic polyan de precursor

(pol yami de prepol yner) was prepared b®5the foll owi ng process. Preparation’
of aromatic pol vam de prepol ynmer 10 A reactor was charged with 99.8
kg (859 nol) of 1,6- diam nohexane, 68.5 kg (412 nol) of terephthalic acid,
64.5 kg (441 nol) of adipic acid, 204 g (1.92 nol) of sodi um hypophosphite

as a catal yst g %géréﬁiéé%g&%@ g2fi benzoic acid as a termnating reagent
and 24 liters of water he reactor was purged with nitrogen, the
reaction was carigdsgifaddiach o yHRIEE Ud atadblions ele ddrrperature

of 250 [err]C and a pressure of g cn2. The nolar ratio between the

terepht hal i c gghflefngs t1ie Béiple BCL] ¥RSeWS. that ThelpoBPamide After 1

hour, the reaction product produced in the reactor was flashed in air

thr ough a ozgkepboymer fsnmal wadshequand separfaddoragadofodid ng at the sane
time, followed by drying. Thus, 215 kg of a dry sem aromatic pol yam de
prepol yner waprepdhymer wakhiveriedasheds kg/hr.

- The properties of the semiaromatic polyamide 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.

mparative le 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



25 sem aromati ¢ pol yam de prepolyner had an intrinsic viscosity (n), as
nmeasured in a concentrated sulfuric acid at 30 [err]C, of 0.17 dl/g. The
total content of the MO 64 conponents in the unwashed sem aromatic

pol yam de prepol yner was 5, 800ppm Washing and drying of pol vam de

prepol yner 100 Kil ograns of the sem aromatic pol yam de prepol yner 5 was

wei ghed out. Then, this sem aromatic yam de prepol yner of 100 kg and
water of 300 liters at 80 [err]C were introduced into a drum equi pped with
a stirring device to wash the prepol yngizfier s1 hour. After the washing, the

sem aromati ¢ pol yam de 10 prepol yner was dehydrated by neans of a
centri nga' sepatrator—t decrease-the water-coptent-—to not mwvj"_.e____t_h_a_n_q’l_o %

SETTETo Ty

by wei ght an tﬂﬁﬂpé&&&ed atexl1@- ﬁer | €orh®r H48 Hougs, by-preanodyp .2kl ay type
vacuum dryer. % total jcontent of phe NO conpgnents in the obtained |5
dry sem ar-omgti-e€ Hu.,am de—prepolyrpr—thewat-er—eont-ent—thereiRa<and-4 he
intrinsic vi$cpsédyrdty {theresd as neasqud infa corpentr at ed snjfurlc aci d
at 30 [err]Clare as follljows. Dry sejm aronati c pol yam de prjepol ynmer Tot al
content of Mb-e&MperenRt-g+—0—-39—9% bywelght—20- Wat-er—econtent :
1, 230 ppm!rﬂrtﬁm&insd6c05|ty (n): D.17 dl /g The pol yani dg prepol yner{ was
\(/j\@shed, dried, Q os:&ontl nuciu.sdsy fed to aoévm N+ scr%vyggxtruder é)f,,z'%? mm
i anet er
. {dl/qg}
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

S fed to the extruder and is expressed in kg/hr.
The intrinsic viscosity (1) 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-1l, 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.



preset at a cylinder tenperature of 340 [err]C at a feed rate 25 of 55
kg/ hr and subjected to nelt polycondensation, to obtain a sem aromatic

pol yam de. The properties of the sem aromatic polyanide are set forth in
Tabl e 5. 65 Conparative Exanple B-1 A sem aronmatic pol yam de was
obtained in the same manner as in Exanple B-1, except that the polyamde 5
prepol ymer was not washed and the feed7ate of the prepolyner was varied to
45 kg/ hr. The properties of the sem aromati c polyam de are set forth in

rabl e 5, 10 Exarml e 2cThe-nolvao o proonl e 081 laeh o s s eshed

dried, then continuous a cre i"anet er
preset at a cylj nder a 3 r t £§¥% g/ hr
and subj ect ed)ﬂtylo r‘]i(rijrle Ietxrt:%gag{';o}t )f/'%}g n‘gie'n Su;g?)ido%c rt}flg egblt)gi Itrrl sr{e %stegrk%fr?&Z)?c &

pol yam de. The RLRReILLES %eé@eo%gﬁoar@w | gnPehyamh&ie: aé}&ﬁﬁstio&xgr thel N

Tabl e 5. Conparative Exanple B-2 A sem aromati c pol yam de was

obtai ned in t g RarateBbieRi Bfoddh ey a3Ph2, & elsdddet RatBOkYaM de
prepol yner was not washed. The properties of the sem aromatic pol yam de are
set forth $n Babke/br, and the ratio of the flow rate of nitrogen to the
discharge rate was 0.125. The nitrogen gas was released
- from the vent hole of the second barrel from the die.
The content of the MO components in the thus treated
semiaromatic polyvamide pellets was 0.23 $ by weight.

10

Example B-4

The same semiaromatic 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

semlaromatic 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



25 66 Table 5 Property Ex. B-1 Conp. Ex. Ex. B-2 Conp. Ex.

Itens B-1 B-2 Feed rate 55

45 70 70 (kg/hr) Intrinsic viscosity 1.08

1.08 0.90 0.72 Melting 300 300 300

300 point ([err]C) Tg ([err]C 80 80 80

80 Content of MO conpo- 0.24 68 0.40 - 0.24 0.40 nents

(Wt9% Renmarks: The feed rate is a weight per hour of the prepolynmer 5

(Weo Re T | 'ght per hour of the prepol yre:
< measurcd | ROH CoRRBNTY S RIS PFa PR SEre P ZRAROER ASHRR, Y1) g)

The content o Lhe MO conponentsvis expressed in % by weight. 10 Exanpl e
B-3 In accordahceé with the ‘process of Exanple A-1, pellets of a

sem aronmatic pol yap deGAnsSbiENgnal M85 dhditls 9h the thus treated -

semiaromatic polyamide pellets was 0.30 % by weight.

S
Comparative Example B-4
“ The same semiaromatic polyamide pellets as those

prepared in Example B-3 were melt extruded by an extruder
(TEX~-44, manufactured by Nippon Seikpsho) at a rotational
10 speed of 250 rpm. In this melt extrusion, supply of
nitrogen was not carried out. Instead, vacuum venting was
effected through the vent 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 contained in the semiaromatic
ZQ' 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.



recurring units derived from1 6-di am nohexane and 15 terephthalic acid and
45 % by nol of recurring units derived from 1, 6-di am nohexane and adi pic
acid were prepared. Measurenent of the content of the MO conponents in the
sem aromati c polyam de resulted in 0.29 % by wei ght. 67 The sem aromatic
pol yam de pellets were nelt extruded by an extruder (TEX-44, manufactured
by N ppon Sei kosho) at a rotational s d of 250 rpm In this nelt
extrusion, the flowrate of nitrogen was 5 nB/hr, the discharge rate was 5

40 kg/hr, andglle LatbopRimbie 10w rate of nitrogen to the discharge rate
was 0. 125. The nitrogen gas was rel eased fromthe vent hole of the second
barrel fromthe di the4th rneat ed
sem aromati c pol ya%nd§3%%? ets vtvgghottgg gﬁ?%{f/g%%ﬁ f% Exgml)fey%é lﬁsﬁ
sane sem ar ongigsg RGhYyagE dg, @Qha@&ﬁoﬁéx&ﬂ@sﬁa@% & deRsBXPLR Fg 3 were

melt extruded by an extruder EX-44, manufactu NI ppon Seil kosho) at a

rotational 15kxgspeed @b1pP¥E rﬁﬁepﬂthauhbsaﬂﬁatarﬁi(téllﬁﬁ.ﬂ%anebﬂgl |pven at e of
nitrogen was 2.5 nB/hr, the discharge rate was 40 kg/hr, and the ratio of

the flow rfat esef onkgr 0y ddl )t Ff didiphar geidat o wareRre6elIbes nbf rapgen gas
was released fromthe vent hole of the second barrel fromthe die. 20

The cont ent obkemherdfsciommsiening dencbheisbimsg tofed®%ed by mol of

N recurring units derived from the 1,6-diaminchexane and the
terephthalic 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 polyvamide 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
polyvamide 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



sem aromati c pol yam de pellets was 0.24 % by wei ght. Conparative Exanple
B-3 The sane sem aromati c polyam de pellets as those 25 prepared in
Exanple B-3 were nmelt extruded by an extruder (TEX-44, nmanufactured by

Ni ppon Sei kosho) at a rotational speed of 250 rpm In this nmelt extrusion,
the discharge rate was 40 kg/hr, but supply of nitrogen was not carried
68 out. The vent hole of the second baf@el fromthe die was open. The
content of the MO conponents in the thus treated sem aromati c pol yam de

pell ets was 0-s@ni%zwm‘é@wﬁély@i@%r%ﬁéé%a%?g%e45‘4 gpﬁ“‘e??@f sem aromati c

pol yam de pellets as those prepare B-3 were extruded by an

extruder ( TEXy4dwr7andl aat v edeBiudll DU $21K 95 BOX: &hiRontAd Wi r%xt%

speed of 250 rpm In"this nelt extrusion, supply of nitrogen was

carried out. |HspathaVaeUusdldesid Ep WaSyehlachedréby hhgipeent hol e of
t he second barrel fromthe die at a degree of vacuum of 50 mmHg. The

di schar ge r at detdsed0 fkghhthe 16, 6-diaminthexenst and the tadigM eilgnnents in
the thus treated sem aromati c pol yam de pellets was 0.27 % by weight. In
conpari sonSof Exanfrhesc&aBenindoB-therMth compparat & vin Bxtes s s si-chatrid B- 4,

it has been confirned that the anmount of the MO conponents contained in the
semi aromat i ¢ POlypuidenpebletsm was dbcdbe&sbyr eigbktt extruding the

-

Reference Example C-4

The semiaromatic polyamide pellets of Reference

10 Example C-3 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
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, to evaluate mold contamination.



sem aromati ¢ pol yam de with supplying nitrogen. In conparison of Exanples
B-3 and B-4 with Conparative Exanple B-4, it has further been confirned
that, unlike the invention, the content of the MO conponents cannot be 25
decreased even by effecting vacuumventing so as to increase venting
efficiency in place of the supply of nitrogen. 69 Reference Exanple C1
I n 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 simultaneguys! ¥ W § b5 re 5s6etlo %3%[ M. adipic acid, to

yam de

prepare pellets of a sem ar ot consi S?I ng of 55 % by nol of
recurring uni tgde=iryed gfqﬂg,i(ﬁlecoht@}ﬁlr@@aghexane and the terephthalic
acid and 45 %By mol of recurring units derived fromthe 1, 6-di an nohexane
and the adipic aci ¢helfellets wé\f.@%ﬂkﬁ'&@bdoﬁot j SN incakiihiei iy

conponents-in the sem aromatic polyamde resulted in 0.50 % by wei ght.

Ref erence Exarﬁgh&a@ #RolBesh&m afp g .C 1pehyastéeisrld elixhothBekesasaged 15
Exanple C-1 and 300 parts by weight of boiling water (100 [err]C) based on

100 parts By vmijehtioh tbedseidmy dmt varpolyaresimgpeldnel $heenembatrefiuced
into a drum and they were stirred for 24 hours to contact them Then, the
sem aronati c fdimeanbfeippedeion werldingpaiahedhiclomheigas 28nt wad dried.
The content of the MO components in the thus

clogged was measured.

omparative Examples C-1 to C-3
10 The mold contamination was evaluated 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.



treated sem aromati c polyam de pellets was 0.04 % by wei ght. Reference
Exanple G 3 25 In accordance with the process of Exanple A-1, 99.8
kg (859 nol) of 1, 6-diam nohexane was pol ycondensed with 63.8 kg (384 nol)
of terephthalic acid and sinultaneously with 68.6 kg (470 nol) of adipic
acid, to prepare pellets of a 70 sem aromati c pol yam de consi sting of 45
% by nol of recurring units derived frzgnt hel, 6-di am nohexane and the
terephthalic acid and 55 % by nol of recurring units derived fromthe

1, 6-di am nohexane and t he adi pi c acid. &5 The content of the MO
corrponents I n the sem aromati c pol yam gb&& Fets was 0.46 % by wei ght.

nal-l ot o ~Ff Reforonecao 10

Ref er ence Exampte—C4—Fhe—semare "I Y € | €t r\ 1B\"2 e s 2 PR LAPA S
Exanpl e C 3 ang 300 parts by wei g{ﬁll!t?l Sfl b%l.gi; Sg T2 Eg’ﬁ)g f‘ér f()g"‘ﬁ% dd on

100 parts by (W& T tTCT RS ya odgced
Rt L e SRR O L
mai nt ai ni ng t@&g@gréﬁure at 100 Terr] C 15 Then, [The sém arorrat iC

pol yani de pelll efsa &g isepdisat ed |f romanatrerasaneadia ad’A,ﬂ}h«e R0/ enta, 84 |t he .
MO conponent § i ncdddendérdrusnitseat ed sem ajf omati £ pol yam de pellets was (.05 %
by wei ght. 20 Exesmpbesen€s lurtiosC-3 TRE conpénept $5shpwbsi n| T4l e |6 43 the

amounts (partls {mol %) in di-
carboxylic acid

component units

" Diamine component HMDA HEMDA HMDA HMDA HMDA HMDA
units
Fibrous reinforcement
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 98090 3300

{number of times of
continuous molding)}

Reference Example D-1

S 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
semiaromatic 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 components in the semiaromatic
polyamide pellets was 0.45 % by weight.

15
Reference Example D-2



by wei ght) shown in the sane table were m xed. The resulting m xture was
fed to a tw n-screw vented extruder of 65 mmdianeter preset at a
tenperature of 320 [err]C, nelt 25 kneaded and pelletized. The resulting
pellets were nolded by neans of a 2 oz in-line screw type injection nolding
machi ne preset at a tenperature of 32Q [err]C, to evaluate nold

cont am nat i on. 71 The results are & forth in Table 6. Eval uation of
nol d contam nation The pellets were subjected to injection nolding in a
spiral nold shown e Fddini alrdmia taeC pbagRReAdI hén 1d1e; FrardEedenckn) ection
conditions for various resins, and the nunber of times of injection nolding
wi th which t hexgasiyentl Wi Glooggadtwaby eabdtieht Gaindngt witeExanpd es C 1

to G3 10 The nol d contam nati on was eévaluated in the sane nanner as
in the above ®WYahpses] oaxtopt phhas bhewehgiposof ithrs sehdanomatiabl e 6 were
used. The-results are set forth in Table 6. 72 Table 6 rEx. Gl Conp.

Ex. G- 2 Conp. p&kydmiXi«Coml.lels. Gete ErtoQuced IdtdCa3drum, and they
S were stirred for 24 hours to contact them with maintaining
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

10 pellets was 0.05 % by weight.

Comparative Example D-1

In a tumbler, 95 parts by weight of the semiaromatic
polyamide of Reference Exampie D-1 and 5 parts by weight of
15 polyethylene modified with maleic acid were miked. 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.

Evaluation of mold contamination



Preparati on exanpl es of Ref. Ref . Ref . Ref . Ref . Ref . pol yam de
Ex.CG2 EX.CG1 EX. G2 Ex.C1 Ex. G4 Ex. G 3 polyam de- Di carboxylie¢ acid

TA, AA TA AA TA AA TA AA TAAA TAAA conponent units TA conmponents units
55 55 55 55 45 45 (mol % in di- carboxylic acid conponent
units Di am ne conponent HVDA HVDA HVDA HVDA HMA MDA units
Fi brous reinforcenment Kind 74 Gass dass dass ddass
Gass dass fiber fiber fiber fiber fiber fiber Mxing ratio

67 67 18 e refins o§7tr(é)aéﬂa§nﬂi3éls\8§8%mcﬁe 1%(9111{%%%%%.\@/ wei ghgéoo

Eval uati on of nold contam nati on 510 3600

3300 (number CHxaIn{r;]ﬁ%.% %réggéééﬁ‘:)’éfl}bé‘xégﬂe@ RY iﬁﬁgéﬁﬁ%%@@m& %P)))n%?ﬁs

In accordance wth the pro anple A-1,799.8 kg (859 np

1, 6- di am nohexsme wes ra0l ¥eradensad W 16318 1k0abdS8Adsmdd WAftr @hepht halic
acid and simultaneously with 68.6 kg (470 nol) of adipic acid, to prepare
pellets of a sAEN@@ERLhSePOlNRMEIR]ICdRSISS FoRIVvaEidds %dBin®|in0fthe0
recurring units derived fromthe 1, 6-di am nohexane and the terephthalic
acid and 55 %dagenmbnnbrrasudesargibed bdotrer,i ¥ad thenmurimerl oF- diamisnoliexane
and the adipic acid.

injection molding with which the gas vent was clogged was

- measured.

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 %, MFRjgpec: 4 g/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



The content of the MO conponents in the sem aromatic pol yam de pellets was
0.45 % by weight. 15 Reference Examle D2 73 The sem aromatic pol yam de
pell ets of Reference Exanple D-1 and 300 parts by weight of boiling water
(100 [err]C) based on 100 parts by weight of the sem aromatic pol yam de
pellets were introduced into a drum and they 5 were stirred for 24 hours
to contact themwi th maintaining the Y8nperature at 100 [err]C. Then, the
sem aromati ¢ pol yam de pellets were separated fromwater and dried. The

content of the MO i ngth r L OnEt | i de 10
el ot ws 005 sEBE sarlier (S BRERY ot EALEE SRR SR S pploter C

parts by wei gﬁéﬁf&gg@ S aMRLLCropbyaiideahpRel snence dasaimlyy D-1 and

5 parts by welg 15 polyethylene nodified wth naleic acid were m xed.
The resul ti ngwaightirer vas eativiiededabylaf i uadpdiwmersmodif ted reidsr ( PCM 45,
manuf actured by | kegai Tekko K K. ) at a cylinder tenperature of 310 [err]C
to obtain pel hglsic THeid eprhighmen, t Sea Il & EroaniashDreeatsdkntiyalhe
pellets and 20 the content of the MO conponents are set forth in Table 7.
Exanpl e D51 Thedpstchsk)r dtaf. ,Compatal Limitfxafplte BFRisas repédfedinkxcept
that the sem aromati c pol yam de of Reference Exanpl e

were mixed. To a usual twin-screw extruder (PCM-45,

“ 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



25 D2 was used in place of the sem aromatic pol yam de of Reference
Exanple D-1. Evaluation of nold contam nation 74 The resins of the
exanpl es and the conparative exanples were each subjected to injection
nmol di ng by nmeans of a spiral nold shown in Fig. 1 in accordance with the
standard injection conditions for various resins in the 5 sanme manner as
descri bed above, and the nunmber of ti@és of I njection nolding with which

the gas vent was cl ogged was neasured. Conparative Exanple D2 10 In
a tunbler, 95 partg,.b ' of,ithe +pen,apQ iéf;gﬁaqﬁggdg~9f Refgngpce
Exanple D-1 and 5 %%r%éggﬁé%ﬂgeb&?kgftann%tﬁyggae/a-ole I n copélyrner]gld1

modi fied withggehs pedd 1 Eowa R hohakahbabh® pdBmMiendeaPpitRcé®eg cal
| ndustries, Ltd., crystallinity: 0 % MRL90[err]c: 4 g/10 mn) were m xed.

15 The resul kg nesad xidine ofas@6bhetalibyasidsadl diviultaneeustytwitter

(PCM 45, nanufactured by I kegai Tekko K K') at a cylinder tenperature of
310 [err]C, tegobtiay n(oA kelly. ofhadipsdl asidn thevapadecpaliataatf an caused
by the pellets and the content of the MO conponents are set forth in Table
7. 20 Exabpl esémPaddmatpioopedyesidt Conpasainy eobdingl byDn@lwaf repeat ed,
except that the sem aromatic pol yam de of Reference Exanple D-2 was used in
pl ace of the sesmizriomanind tisoldpaived rom the 1,6-diaminohexane and the

N 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



25 Reference Exanple D-1. Conparative Exanple D3 75 In a tunbler, 81
parts by weight of the sem aromatic pol yam de of the above reference
exanple and 19 parts by weight of an ethylene/a-olefin copolynmer nodified
with maleic acid (Toughner, available fromMtsui Petrochem cal 5

| ndustries, Ltd, crystallinity: 0 % MRL90[err]c: 4 g/10 mn) were m xed.
To a usual tw n-screw extruder {PCM 45y<manuf actured by | kegai Tekko K K.),
the m xture was fed through a hopper and then 15 parts by wei ght of a gl ass
fiber was further fed through a _side feeder, followed by 10 extrusion at a
cyl i nder tenpeestindedibB k0 Ysaied] Ewinosopewiexipaldest SPCHhd5results on the
mol d contami nation caused by the pellets and the content of the MO
conponent s ar emdBufagrured HyTdiegat. Tekko Kdfpl @tDazcyhéngebcedur e of
Conpar ative Exanple D-3 was_repeated, except that the sem aromatic

pol yani de of REPEPBRREWES HpI3dD-9/ wel WRET PGHLEEE -of the seniaromatic
pol yam de of Reference Exanple D-1. 20 Table 7 Ex.D-1 Ex.D-2 Ex.D-3 Conp.
Conp. Comp. EX.D-1 Ex.D-2 Ex.D 3 Content of MO conponent 0. 08 0. 08

0.09 0.4 1o g0 40

The proéedure of Comparative Example E-1 was repeated,

N except that the semiaromatic polyamide of Reference Example

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 .31
(wt$)
Evaluation of 9,800 4,500
mold contamination

Reference Example F-1

In 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



(W% Evaluation of nold contam - 9200 9400 9000 3300 3000 3100
nati on Reference Exanple E-1 76 I n accordance with the process of
Exanple A-i, 99.8 kg (859 nol) of 1,6-diam nohexane was pol ycondensed with
63.8 kg (384 nol) of terephthalic acid and sinmultaneously with 68.6 kg (470
nol) of adipic acid, to prepare pellets of a 5 sem aronmatic pol yam de
consisting of 45 % by nol of recurrinF8nits derived fromthe

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

' derived f h 6- djam he adi pi | d. Th
of the o Xﬁ@éﬁ@ﬂk@ T334 S PO 200 i R PR SpRP - bEES vk 3 45 %
ight. R - 2 [h ey ' I ' |1 f
et er ence Exa RS E St A b i SaP ST PEAY i SO BROME (S0 15
L gt t }_a-Qnal | ' |1
wer & htroducEaePRe oo o G B ey EReTEE MO GaR M TE S

them vi th mai RLaEBERG.1{1e 4GSR UECHaby 10O (8 eburFIRR uADS Sem aromat i c
0 3 ]

pol yam de pel lets were separated fromwater an ried. The content of

the MO corpongaisved e tiHes 1t leeal afli AEALREMTRINC thel Yamhie feld ets was -

0. 05 % by wei ght.
The content of the MO components in the semiaromatic

polyamide pellets was 0.35 % by weight.

Reference ample 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 welght.

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, melt 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.



Conpar ati ve Exanple E-1 25 In a tunbler, 75 parts by weight of the
sem aromati c pol yam de of Reference Exanple E-1, 20 parts by wei ght of

pol yet hyl ene nodified with naleic acid and 5 parts by weight of nylon 12
were m xed. The resulting m xture was 77 extruded by a usual tw n-screw
extruder (PCM 45, manufactured by |kegai Tekko K K.) at a cylinder
tenperature of 310 [err]C, to obtain #}lets. 5 Exanple E-1 The procedure
of Conparative Exanple E-1 was repeated except that the sem aromatic

pol yam de of Refer ce Exa d.in ce,of the sem aromatic
pol yam de of Ref er E?’agg % Isev)?%ogi: T%%i%f erI d contam nation The
resins of the RkesnaQe & Li-\8 spxanpl es were each subjected to
i njection nDIgﬁéﬁﬂgy“WE“_“—iggaﬁg%ﬁ;%ﬂLTﬁﬁ%&‘Shomm in Fig. 1 in accordance
with the standard i ggrgj{é égﬁ,’; dV% | sane
manner as.describe %eggt nu B Qﬂzeé€§|n é???%%ﬁﬁé5d
wi th which thgegas ssna frﬂm@s%anrr&asy& d.1The a&%r_i " Gight forth
in Tabl e 8. Tﬁgle 8 20 é%g E-1 : gl Cont ent of Négko#ponents
0.07 5 thelsBdnétdinjection condltlons 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.

10 Comparative Examples F-1 to F-3

The mold contamination was evaldated 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.

15 Table 9

Ex.F-1| Comp. |Ex.F-2 Comp. |Ex.F-3 | Comp.
Ex.F-1 Ex.F-2 Ex.F-3
Preparation Ref.Ex. | Ref. Ex.| Ref.Ex. | Ref.Ex. | Ref.
example of F-2 F-1 F~2 F-1
olyamide

Polvamide 38 38 49 49 38 38
Organic flame
retarder
Polytri-
bromostvrene 18 18 30 30 38 38
Inorganic
auxiliary flame
retardant
Sodium 4.0 4.0 6.0 6.0 4.0 4.0
antimonate
Fibrous
reinformcement 40 40 15 15 40 40
Glass fiber
Evaluation of
mold contami-~
nation
{No. of times of 8200 3000 7800 1500 7800 700
continuous
molding)

o th
> iy
w
{
tHh
B




Eval uati on of 9, 800 4,500 nol d contam nation

Ref erence Exanple F-1 In accordance with the process of Exanple A-1, 99.8
kg (859 nol) of 1, 6-diam nohexane was pol ycondensed with 78.1 25 kg (470
nol) of terephthalic acid and sinultaneously with 78 56.0 kg (384 nol)
of adipic acid, to prepare pellets of a sem aromatic pol yam de consi sting
of 55 % by nmol of -recurring units deriggd fromthe 1, 6-di am nohexane and
the terephthalic acid and 45 % by nol of recurring units 5 derived from

t he 1, 6-di am nghexape aqd t he adi pic acid. The content of the MO conmponents
in the seniaroﬁﬁ@@%géé?yanide pel lets was 0.35 % by wei ght. Reference

Exanple F-2 10 The sem aronatic, pol yam de pell ets of Reference
Exanpl e F-1 and 300 parts by ngSB%E%%Mgﬁﬁéiﬁﬁgﬁﬁﬁgng100 [err] O based on
nto e drum and t Hoy SRERETSBRE, SRPRIS LMD G0 & SO OREAEO T hett gt
1AL, LS SRR Uit O e VIECRRIRL O Eq Dby 0
CoTonents o S e AR Ao AT B | g 000 Y
(parts hypophosphite as a catalyst, 1.3 kg (10.6 mol) of benzoic
~ " 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/cm2.
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 (n) of 0.15 dl/g, a melting point of
305 °C and a mean particle diameter of 300 pum.
The prepolymer of 40 kg was introduced into a dryer
20 having an effective volume of 0.065 m3 (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 (1) of 0.70 dl/g was
obtained.
Preparation of aromatic polyamide of
high polymerization deqgree



by wei ght) shown in the sane table were m xed. The resulting m xture was
fed to a twn-screw extruder of 65 nm25 dianeter preset at a tenperature
of 320 [err]C, nelt kneaded and pelletized. The resulting pellets were
nol ded by nmeans of a 2 oz in-line screw type injection nolding machi ne
preset at a tenperature of 320 [err]C, to evaluate nold contam nation
79 The results are set forth in Table §1 Evaluation of nold contam nation
The pellets were subjected to injection nolding by neans of a spiral nold
shown in Fig. 1 in accordance wwth 5 the standard injection conditions for
various resins in tThe SHEAFERNBPLERNNR BRI YEBEVR, Wakh FAHETNORE&Y of
times of injecktion noldi n%E\ém'th Wnichéhe as vent V\fs%ﬁ? ged was
neasured. 10 & VENERSRAV e & B YART, avingha Gl R iteReREREBRe was
evaluated in th manner _as in the ahove exanpl except, that the
conposi ti ons §ﬁ€ﬁﬁﬁfﬁcTaﬁlﬁcﬁerﬁék%ﬁﬁﬁfa'Tﬁ?e?éSEEtg&%ﬁgmbégdf8rth in Tabl e
9. 15 ‘s ;ﬁ? . -% (%Q . ag?iF' ., Conp.
Ex. F-3 Conp. %%3W9Ffr of 57 mngtea 4é3£%t%%@§. %% q@ﬁér |8H%39Cte§p
Ref. Ex. Ret. fe B%1RehaEX gf B0 %S:ft T = . F-2
Eo1 25 ﬁﬁanggl B EE? 32 ﬁglyani *ain™the AN Yeomatic
polyamide of high polymerization degree.
- The resulting aromatic polyamide had an intrinsic
viscogity (Mn) of 1.03 dl/g and a melting point of 310 °C.
The content of the MO components in the semiaromatic
10 polyamide 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 wvent clogging



Pol yam de 38 38 49 49 38 38 Organic

flame retarder Polytri- bronostyrene 18 18 30 30

38 - 38 Inorganic auxiliary flanme retardant Sodi um 4.0 4.0
6.0 6.0 4.0 4.0 antinonate Fi brous reinfornctenent 40 . 40
15 15 40 40 G ass fiber Evaluation of nold contam - nation
(No. of tines of 8200 3000 78@0 1500 7800 700 conti nuous
nol di ng) 80 Exanple G 1 Preparation of prepolynmer A reactor was charged

11 99,5 K9 (955 Bl Sy ot AOMIBHEY B B0 308 bt o
o Y PoPNAS e o, U BbpRhcod Sk o e cBEGA eSS 2
the vicinity of a vent to cause clogging of the vent.
When the vent is clogged, air hardly gets out of the
S5 mold to cause adiabatic compression of the polyamide resin
at the final feed zone, whereby the temperature of the mold
~ becomes high.
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 thg 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.



nolar ratio (ratio of charge weight) of the terephthalic acid to the adipic
acid was 45 : 55. After the reactor was 10 purged with

reaction was carried out for 1 hour under the conditiong g e e
of 250 [err]C and a pressure of 35 kg/cnR. The reaction?“ﬂiﬂﬁ‘ﬂ%ﬁﬁ in
the reactor was flashed in air through a nozzle to perform sol'd U-u 15
separation and cooling at the same tigg, followed by drying, to obtain a
prepol yner. The prepolynmer had an intrinsic viscosity (n) of 0.15 dl/g, a
mel ti ng point_of 305 and a .mean particle dianeter of 300 [err]m The
prepol ymer of WAt kS IMEY ddiced into a dryer 20 having an effective

vol une of 0.065 nB8, (paddl e dryer, nmanufactuyed. by .Narg_Ki kai Sejsakusho),
heated from 15 [ert]C t %ﬁﬂia%EPFfé?ovafY%P T v o gé)nFﬁGPE§1%ﬂd )

mai nt ai ned at,_ 24 rrd C 8. m.n Thus.. 36 f _an_aromtic

pol yam de .pr e%%’rgsm[e(?e%vﬁ{ %Igyﬁn&%ﬁgéﬁﬁ?%ln%i%dl\fil’s?él?gla?lya?ﬁ?gﬁglﬁ. 70 dl /g
was obt ai ned. i on ,of -ar ' m i I i zation
degree 81 qﬁ%ﬁgﬁ%%%;%bt%bﬁ%a%gg%b%r%%%%%hégﬁig%ﬁgogg%??hﬁgﬁgIy fed to a
t W n-screw ex &gg? j si.ade :af rlcC, a screw
rotationap sp%%d 0 ug%éﬂg%ﬁ?gﬁﬁhgegigﬁ%ﬁggﬁg?k%%géglg§§§ %%gdéggte of 100
kg/ hr and subjegiiedt 2= didmiBkt oPOLYESNIENSAHAN atbRsObl @l Nrtber-Apsi r ed

aronati c

units derived from an aliphatic 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 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 °C for 24

hours, is not more than 0.25 % by weight.

20 2. The semiaromatic polyvamide as claimed in claim
1, wherein the content of boliling 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



pol yam de of hi gh polynerization degree. The resul ti ng—aroematic polyam de
had an intrinsic viscosity (n) of 1.03 dl/g and a nelti )

[err]C. The content of the MO conponents in the sem ar Jmuﬁﬂmnlﬂmmﬂﬂu de
pel l ets was 0.37 % by weight. The sem aronmatic pol yam des dbt & n&d ¥n * he
above exanpl es and conparative exanples were evaluated on the nold

contam nation in the foll owi ng manner g4val uation 2 of nold contam nation
15 (1) As shown in Fig. 2A, an air vent having a depth of 10 [err],
and a wdth of 3 mmwas provided at  the end of a nold for preparing a
tensile test SpEéPRBALYASTRI minrdaINGRity darbveddeom éﬁoﬁﬁgmlﬁgc was

carried out under, the follow_ng holding conditions. 20 2) Moldin
condi tions a. &BAdRRY ﬂ%cﬁﬁﬁg¥ﬂ§65§uﬁw PenﬁguéaE?d¥%§a5?°§uﬁF?éﬁ%)(C) )
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or an aminocarboxylic acid of 6 to 20 carbon atoms, and

- a fibrous reinforcement 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 (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

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
2Q 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



5 nold to cause adi abatic conpression of the polyamdgﬂﬂﬁgmI at the

feed zone, whereby the tenperature of the nold becone gmm’”m”

tenperature of the nold becones high, the resin is ca

bl ackened, namely, "gas burning"” is 10 brought about, where y'ihé tifp of
the resulting speci nen becones bl ack. Result of evaluation The nunber of
shot times, with'which the tip of theggpeci nen becanme bl ack because of the
"gas burning", was 15 neasured. As a result, the polyam des obtai ned by
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di am ne of 4 carbon atons an recurring units roma

llactam or qan &Qr; 484 NLGH RO dtanP oirdaaf aﬁlﬁac&%o%@rmnaa&aﬁéf pheseign said

sem aronmati c polyam de conprises 40 to 90 % by nol "of the recurring units
(A), 0 to 50 YabMoRDht&hs I RENg ECUrring units (B)" 0 to 60 % by nol of the
recurring
- 1 to 70 % by weight of a modified elastomeric polymer
and/or an ionomer resin;
wherein said semiaromatic polyamide comprises 40 to 90
10 % 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
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 weilght.

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:



of boiling water-soluble conponents (MO conponents) in t

VAR

units (C) and 0 to 50 % by nol of the recurring units, aa& 1
pol yam de, as neasured by inmmersing the polyamde in ab *lﬂ
[err]C for 24 hours, is not nore than 0.25 % by wei ght. 20

sem aromatic polyamde as clained in claim1l, wherein the content of
boi I'i ng wat er-sol ubl e conmponents (MO ggponents) in the sem aromatic

pol yam de is not nore than 0.15 % by wei ght. 25 - 3. A sem aromati c
pol yam de conposition conprising: a_sem aromatic polyam de as clainmed in
claim 1, which has9¢Ayor¥e ¥ rvhgraights oferi seiaremtis asiveaide asi d and

an aliphatic diamne of 4 to 12 carbon_ato and 84 optionally, (B)
recurring uniFiaa%? vERy 9#%ﬁﬁd¥m3&99ﬁgipésazgh ERHE N (YHAS Sedi¥Rfne of 4

O car boxyl1 ¢ SEPR EPtPRGH L A RIoAE AUOAC L IHRIAS Bafi F8 37 4 Lo
arm nocar boxy| FEEIER ROTT Ao GERAPBBNTK ofE] BGOSR FBUSS BeRt SPdenent
(D20 arourt ehed LA, Sk ol Faasthen 0Ll a0p el oAt of
cor L ses 0 e 4™ (o SR D0e S U8 BB, o
t0~50 % by nDi; QLrhE TRC WIS rURI £8, 18Nfarbon atoms and an aliphatic
diamine of 4 to 12 carbon atoms and (D) recurring units
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 sald 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
g. The semiaromatic polyamide composition as claimed
in c¢laim 8, said semiaromatic polyamide composition further
containing a modified elastomeri¢ polymer and/or an ionomer
resin.
25

10. fThe semiaromatic polvamide composition as claimed
in claim 9, said semiaromatic polyamide composition further

containing a fibrous reinforcement.



the content of boiling water-soluble conponents (MO 1 onent s) in t he
sem aronmati ¢ pol yam de, as neasured by i nmmersing the pol ﬂe |n a i ng

water at 100 [err]C for 24 hours, is not nore than 0.25 mﬂiw ﬂ“ﬂﬂ"’

The sem aromati c pol yam de conposition as 20 clained |
the content of boiling water- soluble conmponents (MO conponents) intthe
sem aromatic polyamde is not nore thgqp 0. 15 % by wei ght.

sem aronmati ¢ pol yam de conposition conprising: 25 99 to 30 % by

wei ght of a sem aromatic polyanm de as clained in claim1l1l, which has (A
recurring units derived fromterephthalic acid and an aliphatic diamne of
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to 90 10 % recurr unit by "ol t he
recurring unwkgggg) O to 60 %by nol of the recurring units (C) and O to
50 % by nol of the recurring units, and the content of boiling

wat er - sol ubl e conponents (MO

12. A semiaromatic polyamide composition comprising:
a semiaromatic polvamide as 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.
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conponents) in the sem aromatic pol yam de, as neasured by i
polyam de in a boiling water at 100 [err]C for 24 hours,

0.25 % by weight. 6. The sem aromatic pol yam de conpositi H’ﬂ%’
claim5, said sem aromati c pol yam de conposition further 20+
fibrous reinforcenent. 7. The sem aromati c pol yam de conposition as
claimed in claim5 or claim®6, wherei et he content of boiling water-sol uble
conmponents (MO conponents) in the 25 "Sem aronatic polyam de is not nore
than 0.15 % by meiggt. 8. A semiaronatic pol yanm de conposition

conpri si ng: 86 H9. t A IEMATPIASTEghPo byaml de fompesatil en podyrnd Hidass
claimed in claim1, which has (A). _recurring units derived from,

terephthal ic aci d ArfFRRLANaSH&S PPLYRRHR TP itdonras ap hained ok anind

optionally, (B) recuryin nits_derived 5 fromisophthalic acid and an
aliphatic_diaﬂ%ﬁeongLiF%;%Ztea}gona% onms, (C) recurring units derived from
an aliphatic dicarboxylic a%id of .4 to 18 carbon atons and an aliphatic
dianine of 4 to 12°crP¥h Z-6rs8hd (D) recurring units derived froma

Iactanloréan am nocar boxylic acid of 6 to 20 10 carbon atons, and 1 to 70
% by wei ght of an aliphatic polyam dé; wherein said sem aronatic pol yam de

conprises 40 to 90:; 00 b I 2 i L0 : %ihpngmol  of

the recurring uni '(t)lsi)'( BglI‘H% Stegﬁggg@/?%gg%ﬁl%%\l&%ekrggéé%ﬁ%%ﬁ %Bss%ulnl tsd( O

and 0 to 50 %bye1®inm af2 Ihe ngsHr 13 NGnitidi%: tARdflame retardant is an
organic flame retardént and/or an inorganic auxiliary flame

retardant.

10
15. The semiaromatic polyamide compogition 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 té 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 isophthalic acid and the

aliphatic diamine of 4 to 12 carbon atoms, 0 to 60 % by mol



the content of boiling water-soluble conponents (MO conpo
sem aronati c polyam de, as neasured by imersing the poly

The sem aromati c pol yam de conposition as clainmed in clai

in the
ami .0 a boiling
water at 100 [err]C for 24 hours, is not nore than 0.25 %ﬂ . wﬂ[’m’m,ﬁm '
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sem aromati ¢ pol yam de conposition further containing a nodified
el astoneri c pol ymer and/or an iononerggwin. 25 10. The sem aronmatic
|

pol yam de conposition as clained in cl
conposition further containing a fibrous reinforcenent.

87 11.

m 9, 'said sem aronati c pol yam de

The

sem aronati c pdl y&n deceonjosiunids derdvadméEdonntlé salihatdlcai m 9 or claim
10, wherein the content of boiling water-soluble conponents (MO conponents)
5 in the seni dicanboxypdt yeridieof & ot l8ocerbbanatons andycheeiadhiphat2c A
sem aromati ¢ pol yam de conposition conprising: a sem aromati c pol yam de as
claimed in cldiaminerofipd %2 didncarbeni ebongsapd) o riex BT itndpyumiofls offie(PYed
fromterephthalic acid and an_aliphatic diamne of 4 to 12 carbon_atons,

and opti onal | Fecpprirgcipithfaniivesd depmyEher +aeras dhtthdid @0aspgbaRd an
aliphaticgfianine of 4 to 12 carbon atons, g%) rg%urring units derived from
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an al i pha

on atons and an aliphatic

bringing the semiaromatic polyamide into contact with

b an agueous mgdium to decrease the content of boiling water-

soluble components (MO components) in the semiaromatic

polyamide to not more than 0.25 % by weight.
10

17. The process for preparing a semiaromatic

polyamide 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

18. The process for preparing a semiaromatic

polyamide as claimed in claim 16, wherein the semiaromatic

polyamide has an intrinsic viscosity (m)., as measured in a

concentrated sulfuric acid at 30 °C, of 0.7 to 2.0 dl/g.

25

20. A process for preparing a semiaromatic polyamide,

comprising the steps of:



diamne of 4 to 12 carbon atons and (D) recurring uni}

Lved froma
| actam of 6 to 20 carbon atons or an am nocar boxylic Eu ww,’tﬂm,ﬁm
to 90

retardant; 20. wherein said sem aromati c polya 4
% by nol of the recurring units (A), 0 to 50 %by nol of the recu?ri‘hg
units (B), 0 to 60 % by nol of the recurring units (C) and 0 to 50 % by nol
of the recurring units, and the conte?b of boiling water-sol uble conponents
(MO 25 conponents) in the semiaromatT ¢ pol yam de, as neasured by i mrersing
the polyamde in a boiling water at 100 [err]C for 24 hours, is not nore
than 0.25 % by weikpinging gerephthal senicidmnd epfdopasideisaphtstlion
conprising: a semaromatic polyam de conposition as claimed in any one of
clains 3 to 1a¢idmnd au akdphatirddhearboyylicrgeigepfafohat 18 parlemi de
conposition as claiped in claim 12 or clajm 13, wherein the flame retardant
i s an or gani cREPRELE SPEACtaNdEBraR PTG S1aPri 9F y4 1 Fank?
retardant. 10 15. The sem aronaticC &am’ de conposition.as cl.ained in
claim 14, whefaFpeR r@%%@%ﬁ%gf & dLAftans q?a?ﬁg@ﬂé?‘é‘aa’ﬁ%? 5t ene
and/ or a gondensate of Jhalgoenated phenol and the. ingrgapig, gujiary flame
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
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.



15 sodi um anti nonate. 16. A process for preparing a sem aronatic

pol yam de, conprising the steps of: bringing terephthalic H"’Hmnﬂmu"
optionally isophthalic 20. acid and an aliphatic dicarboxy# i l”“m)
18 carbon atons into contact with an aliphatic diamne of ‘4 to 12 cdrbén *
atons and optionally a | actam or an am nocarboxylic acid of 6 to 20 carbon
atons, to prepare a sem aromatic pol y?qhn de conprising 40 to 90 % by nol of
(A) recurring 25 wunits 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 isophthalic acid and the aliphatic diam ne
of 4 to 12 carbon atons, 0 to 60 % by Mol .89 of (O recurring units
derived from the 2% phdtiec PEPESSHoSQT iRFeRaxdngt a4 seyiapomatiisbn at ons and

the aliphatic djamne of 4 tg 12 carbon atons and Q to 5 % by nol of (D)
recurring uni 2L RRIR &S F&ﬁ'?’i“ﬁé 2t il w e?'@l’éa@%nt%npea"ta&%eor t he

.am nocar boxyl i cid, .and_brjngjng the semaronatic | yam de i nto contact
with an aqueo?é %i%@o?&eb‘?%’é@"q}& Jé%rﬁ é:r?PtB‘f:Eb'ﬁﬁ%iln Svat er - sol ubl e
conmponent & ( onponents) i e ar I G _polyam de to e than
0. 25 % by Snei TREATGEre briahble SESRIARY 167 e % Sich, MR BB yam de
as claimed i adAn 16, wherein the tenperature of the water to be brought
into contact Wwth the

"

23. The process for preparing a semiaromatic
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 (1), 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 (n), 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



sem aromatic polyanmide is in the range of 50 to 100 [err]C_ 15 18. The
process for preparing a sem aromatic pol yarn de as cl ai rredr“wml}m!m&mﬂ“m
claim17, wherein the sem aromatic pol yam de is brought i

the water for a period of 10 to 120 m nutes. 20 19. The process for"
preparing a semiaromatic polyanmide as claimed in claim16, wherein the

sem aromati c pol yam de has an intrins viscosity (n), as neasured in a
concentrated sul furic acid at 30 [err?g of 0.7 to 2.0 dl/g. 25 20. A
process for preparing a sem aromati c pol yam de, conprising the steps of:

90 bringi ng tErephidaldft sacatadydtoptdonatéymiredimphakagenti to gnckrsre

al i phatic dicarboxylic acid of 4 to 18 carbon atons into contact with an
al i phatic di s esafiaranatiz pedyonide apsepgddmsst. onally a | actam or an

am nocarboxylic 5 acid of 6 to 20 carbon atons, to prepare a sem aronatic
pol yam de prepol yner conprising 40 to 90 % by nDI of (A) recurring units
derived fromthe terephthalic acid_and the aliphatic diamne of 4 to 12
carbon atons, 0 t#50 NSy PFEress f‘B}' Pwawauﬁmaa@w% fromthe

i sopht hal |.c aC|d 10 _ and the. aliphati ne_of 4 to 12carpon atqns, 0 to
50 54 by S HOTYAAS G FG LA Sh e Tl SROERAnaFPB S AR oy f

acid of 4't()ﬁgi§§%i é’ﬁ%%%”ﬁyggg RQ fgﬁ Eﬂlﬂ%o 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



r-d
diamine of 4 to 12 carbon atons and 0 to 50 WbbyanL_QL“LQLiggagégng units
derived fromthe lactamor the 15 am nocarboxyligmasi . of 6 to “car bon
atoms, bringing the sem aromatic pol yam de prepoIFMI ,Mﬂ“, t with

wat er, drying the sem aromatic pol yam de prepoly —r uﬂiﬁnerizing
the dry sem aromati c pol yam de 20 prepolyner to decrease the content of
boi i ng wat er-sol ubl e conponents (N()agnponents) In the sem aromatic

pol yam de to not nore than 0.25 % by ight. 21. The process for preparing
a semaromatic 25 polyamde as clained in claim20, wherein the dry

seni aronat i ¢ poé yerntdmntprodp bojdengi wanet teel Wyl chemmipogeatd {Me nol ten

sem aromati c pol yam de prepolynmer is polycondensed with applying thereto a
shear stress.comp@ierpE) iThé&hgr sensaremapiemalvagisieseni aromati c pol yani de
as claimed in claim?20, wherein the tenperature of the water to be brought
into contact with the 5 sem aromatic pol yam de prepolyner is in the range

of 50 to 100 [err]C. 23. The process for preparing.a sem aronmati c pol yam de
as claimed in any ohe &f PEPSFRE §@rt8r%£%@ei%?%%rof“ﬁélgeﬂ?%¥%ﬁ?'c

70! Y2 00 5T SOOLIIEL > LOURIL! ko coniact w ih the vater for a period o
as claimed in cl aiﬂgi%%‘in\é‘h%regiaﬁh{:lqglfg rgcairci) r@d %ptionally isophthalic
- 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
10 acid of 6 to 20 carbon atoms, to prepare a semiaromatic
polyamide prepolymer comprising 40 to 90 % by mol of {(Aa)
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
15 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
20 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
25 boiling watér—soluble components (MO compbnents) in the

semiaromatic polyamide.
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15 polyam de prepolyner has an intrinsic viscosity (n), as neasured in a
concentrated sulfuric acid at 30 [err]C, of 0.05to 0.6 dl/g. 25. The
process for preparing a sem aronmatic 20. polyanm de as clained in claim?20,
wherein a sem aromati c pol yam de resin obtained by the post polynerization
of the sem aromatic pol yam de prepolyner has an intrinsic viscosity (n), as
measured in a concentrated sulfuric &4d at 30 [err]C, of 0.9 to 2.5 dl/g.
25 26. The process for preparing a sem aromatic polyam de as clainmed in

cl ai m 20, wherein the dicarboxylic acb§§%§%£gought into contact with the
diamne in the 92 presence of a ca nd a term nating reagent to

th i t de I 7..Th
preparing 8 ZZE o i e BR R AEL SR BRI LRL, ST e 30 Shmsneen « ne
t d h th t i
o BNt 0f a?&t BQ?%C#% %3% Helsf Tt e 100 "
28. A th t
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al i phatic dlqgﬁgﬁ%ylhgmgC|g of ébt%’b&Bn&QrQQ”(EFQB@cdﬂﬁf%gC%BE%?t with an

allphatlc diamne of 4 t0 12 15 carbon atons and optionally a | actam or an
am nocar boxylderived from isophthalic acid and an aliphatic diamine of 4

h ' to 12 carbon atoms, 0 to 60 % by mol of (C) recurring units
derived from an aliphatic dicarboxylic acid of 4 to 18
carbon atoms and an aliphatic diamine of 4 to 12 carbon

10 atoms and 0 to 50 % by mol of (D) recurring units derived
from a lactam or an aminoearboxylic acid of 6 to 20 carbon
atoms, and has a content of boiling water-soluble
components (MO components) of not more than 0.25 % by
weight. The semiaromatic polyamide ﬁas a low content of

15 the MO components, so that mold contamination hardly
brought about in the molding process, and also molded

articles of good heat resistance can be produced.
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acid of 6 to 20 carbon atons, to prepare a sem aromatic pol yam de
conprising 40 to 90 % by nol of (A) recurring units derived fromthe
terephthalic acid and the aliphatic diamne of 4 to 12 carbon atons, 0 to
50 % by nol of (B) 20. recurring units derived fromthe isophthalic acid
and the aliphatic diamne of 4 to 12 carbon atons, 0 to 60 % by nol of (C
recurring units derived fromthe aliphatic dicarboxylic acid of 4 to 18
carbon atons and the aliphatic diamine of 4 to 12 carbon atons and 0 to 50
% by nol of (D) 25 recurring units derived fromthe |actamor the

am nocar boxylic acid of 6 to 20 carbon atons, and nelt extruding the

sem aromati c polyamde with supszP a7 inert gas into the polyam de resin
to decrease REPLACEMENT SHEET 9£ . 0 8 MAY 200
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Preci sLofh A3 Serephthalic acid and optionally isophthalic
acid and an aliphatic dicarboxylic acid of 4 td‘ie 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 (A)

recurring units derived from the terephthalic acid and the

pol 1 ng

e the content o
i@%’é}ﬁ doometti Bopel yaside to

for

in claim
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aliphatic diamine of 4 to 12 carbon atoms, 0 te 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 to not more than 0.25% by-weight.

-
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30. A method for continuos injection molding of
a semiaromatic polyamide as c¢laimed in claim 1 or

5 claim 2.

31. A method for continuos injection molding of
a semiaromatic polyamide composition as claimed in

any one of claims 3-15.

10
& 32. A method for molding precision parts,
wherein a semiaromatic polyamides as claimed in claim
1 or claim 2 is employed.
15 33. A method for molding precision parts,

wherein a semiaromatic polyamide composition as

claimed in any one of claims 3-15 is employed.

.
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SEMIAROMATIC POLYAMIDES, PROCESSES FOR PREPARING THE
SAME AND COMPOSITIONS CONTAINING THE SAME

ABSTRACT

The semiaromatic'polyamide of the invention comprises
40 to 90 % by mol of (A) recurring units derived from
terephthalic acid and an aliphatic diamine of 4 to 12
carbon atoms, 0 to 50 % by mol of (B) recurring units
derived from isophthalié acid and an aliphatic diamine of 4
te 12 carbon atoms, 0 to 60 % by mol of (C) recurring units
derived from an aliphatic dicarboxylic acid of 4 to 18
carbon atoms and an aliphatic diamine of 4 to 12 carbon

atoms and 0 to 50 % by mol of (D) recurring units derived

- from a lactam or an aminoéarboxylic acid of 6 to 20 carbon

atons, and has a content of boiling water-soluble
components (MO components) of not_more‘than 0.25 % by
weight. The semiaromatic polyamide has a low content of
the MO components, so that mold contamination hardly
brought about in the molding process, and also molded

articles of good heat resistance can be produced.



