:1-_ A THERVOPLASTI C RESI N COVPOSI TI ON BACKGROUND OF T ON &
=he Inventian The present invention relates to a thernﬂfﬁﬂg I\j@"remfe/?‘q&

;onp05|%10n -whi- ch ‘conpri ses a polypheny ene ether and a non-
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- & THERMOPLASYIC RESIN COMPOSITION

BACKGROUND OF THE INVENTION . -

Field of. The I i

The present invention relates to. a' thermopiastic resin -
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- composition which comprises a polyphenylene ether and a-non-
crystalline thermeplastic resin, having improved properties in -

? - process stability and in heat stability:on .practically.using.

Descriptio :of lated -Art
5 w4 ‘Avpolyphenylene -ether ‘resin-is-aithermopleastic resin -
§~ ) supériorhinxvariouswcharacteristicsmsuch&asamechanicél

properties, . heat resistance 'and -dimensional stability. -

Bowever, it is apt to undergo. coloration and deteriorations

- such as cross-linking when molded at high,températures,_"
1. o Especially, in the presence of pxygénf~it undergoes- serious-
deterioration due to the heat to cause gelation, .increasing in.
molecular weight or sometimes prodﬁce black ‘specks. -
Furthermore, polyphenylene ether resin Eeadily undergoes
discoloration with light..

In order*tb offset these defects of the resin, it has

been proposed to add various additives. For example,
phosphorus additives are proposed .in Japanese Patent Kokoku

No. 44-29751 and phenolic additives are proposgd in Japanese

} Patent Kokoku No. 46-24782. Furthermore, many attempts such
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crystalline thernmoplastic resin, having inproved properties in process
;stability and in heat stability on practically using. Description of

‘Rel ated Art A pol yphenyl ene ether resin is a thernoplastic resin superior
I novarious characteristics such as nechani cal properties, heat resistance

and di mensional stability.
as use of various stabilizers containing steric hindrance type .

amines or containing steric hindrance type amines and-phenolic
additives. have been-made»mainly»for_inhibition-of the.
discoloration with light as disclosed in Japanese Patent Kokai.
Nos. 60-149646 -and 60-203150; U.S. Patent Nos. 4232131, . -
4233410, 4233412, 4234699, 4280689, 4260691 and 4299926, EP
'09@04832, EP 134523a1, EP- 14687922; -EP-146878A2, - EP- 151961A1,
EP 149454272, EP '233153A2,-EP 240723A2, EP 279363A2 and EP
"*313118Al1.  Many of these attempts may be :effective for - -improving .
= evaporation of stabilizers at the time 6f.processing or actual
"wf- .use,»and .various .compounds- containing steric hindrance type-
{~;aaamiﬁesﬁalone;Or@copolymérsw%oligomers}fwith:othenwcomponents
4 wheve:beenrproposed.--+However y-non&.of: ;these proposals have - -

.+ provided -gufficient effects to inhibit-déterioration-ataheatipq.

SUMMARYOF THE INVENTION -~ - =.. . .. -

The present invention relates to afthermoplastic resin
:cémposition comprising a polyphenylene:ether resin:and a non-..
crystalline thfmcplastic resin, which is.inhigited from
deterioration at the time of processing,mespeéiallylwith heat.

The present inventors have found that a conspicuous
effect to inhibit the .deterioration with .heat can be obtained
by -adding a compound containing steric hindrance type amine
having a specific structure to a thermoplastic resin

composition comprising a polyphenylene ether resin and a non-
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}Fbmever

It is apt to underao coloration and deteriorations such as
Especi al |y,

icross- Ilnklng when nol ded at hi gh tenperatures.
it undergoes serious deterioration due to the heat to cause

increasing i n nol ecul ar wei ght or sometimes produce bl ack specks.

rof oxygen,
-gekation,

FurthernDre E phenyl ene gt her
al 1ne hrmoplastic resin.

crys

resin readily undergoes

I n the presence

- The present invention relates, to a. thermoplastic resin

- composition which comprises :.

(a) 1 to 99 % by weight of a polyphenylene ether resin,

(b)) 99 to 1 % by weight of at least one non-crystalline

thermoplastic resin selected

from an alkenyl aromatic resin, a .

non-crystalline aromatic polyester resin, -a methacrylate

resin, a polyetherimide resin and an aromatic polysulfone

resiﬁ,vand:per;lﬂo'parts-by weight of .the sum of (a) .and (b),

" (€Y 0.001 to 15 parts by weight of at least one 4-amino-

-1212,6,Setetxamethylpiperidyi26ompound represented by the

w

ﬁfoliowingﬂformula (1):er (2) ;

IF -
Rz?-" oo - -'-R3
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CH3\J: l_/c 3
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di scoloration with light. In order to offset these defects of the resin, it
has” been proposed to add various additives. For exanple, phosphorus
additives are proposed in Japanese Patent Kokoku No. 44-29751 and phenolic
addjtives are proposed in Japanese Patent Kokoku No. 46-24782.

FurthernDre many  attenpts such
; wherein R, represents a hydrogen.atom, -an oxygen atom (OXy

E - - . radical), a hydroxyl group, an _alkyl group, a cycloalkyl
group, an allyl group; a benzyl group, an aryl group, an
é alganoyl group, a@ alkegPyl-group,-an alkyloxy group or a
- cycloalkyloxy group, and R, represents a hydrogen atom, -an
alkyl group or a group represented by the following forﬁula

(3),

o 0
] -
“RiC xRy - Y

o Ain which.¥X represents-a directtbend, #+-0- or. -NH-,. R, represents

L LT N INBP PR L Y SRR,

a direct bond,.a-stréight_orgbran;hed,alkylene-group, an
alkylidene -group or an arylene group, and R, .represents a -

hydrogen atom, an- alkyl group, .an aryl group Or & group -

represented by the following formula (4) or (5), -

~CH=CHCOHM . .. ..
g CH=C C e cay
b é -
| < ¢
- CH3 S | i /CH3
o S (5)
CH3 i N-. CH3
I
Ry
4
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%2- as use of various stabillzers containing steric hindrance type am nes
or containing steric hindrance type anl nes and phzenolic

o N PR

4

; and wherein i represents  an- integer of l-to 4, p represents
. an integer of .2 to 6, and R, represents an n valent organic

group.

'THE, PRESENT ' INVENTION

The poiyphenylene ethefﬁrésin (&) of the-present -

invention is.a polymer obtained by oxidation polymerization of. .-

at least one phenol compound represented by the following
. formula with oxygen or a.gas -containing-oxygen using .an

oxidation .coupling catalyst ;

wherein Rj; R,, R,;, R,,"and R, each represents a hydrogen _—
.atom, a-halogen atom-or a-substituted or unsubstituted..... -
hydrocarbon-éroup,and at least one. of thenm is a~hydro§en atom..

Examples of Ry, Ry, Ry, Ry and Ry are_hydrogén,
‘chlorine, bromine, fluorine, iodine, methyl, ethyl, n- or iso-
_propyl,.pri-, ‘sec--or t-butyl, chloroéthyl,rhYdroxyéthyl,
-phenylethyl, benzyl, hydroxymethyl, carboxyethyl,
methoxycarbonylethyl, cyanoethyl, phenyl, chlorophenyl,
methylphenyl, dimethylphenyl, ethylphenyl and allyl.

Examples of the compbunds represented by the above

——,
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addi tives have been nmade mainly for inhiitieion of the discoloration with
light as disclosed | n Jaranese Patent Koka Nos. 60-149646 and 60-203150,

J.S. Patent Ncs. 4232131, 4233410, 4233412, 4234699, 4260639, 4260691 and
4299925, Ep 094048A2, EP 134S23Al1, EP 146879A2, EP 146878A2, EP 151961Al,

EP 149454A2, EP 233153A2, EP 240723A2, EP 229363A2 and EP
. formula are phenol o~, m-.or p-cresol, 2,6-, 2,5-, 2,4- or

3,5—dimethy1phenol,~2»methyl-6-phenylphenol, 2,6-diphenyl-

* phenol, 2,6-diethylphenol, 2-methyl-é-ethylphenol, 2,3,5-, .
2,3,6- or 2,4,6-trimethylphenol, 3-methyles-t-buty1phenol,
thymol and 2-methyl-6-allylphenol. -

~The phenol compounds of the above.formula can also be .
éopoiymerized-with'othé:‘phenol compounds, for example,
~polyhydric arcmaticgcompounds,such-as bisphenol A, -tetra-

‘bromobisphenol. A, resorcin, hydroguinone -and novolak resins.

As-preferablewexampleséof the polyphenylene - -ether resin - -

@) p~mention..may--be-made, of..homopolymers of 2,6~dimethyl-

1'%H*~ﬂwphenol, “homopolymers:Of. 2,'6~diphenylphenolyscopolymers of a
¥'jJ#larger%éﬁountﬁcﬁEZ?ﬁﬁaimethﬁlphsnblwandtawsmallerfambunt*of 3-
methyl-6-t-butylphenol or 2,3,6-trimethylphenocl.
Any oxidation-eoupiing~catalysts;may~be used-for
- oxidizing polymerization of the phenol compound as far as they-

.'have polymerization ability. -

“The noen-crystalline -thermoplastic resin (b) of the
present invention is at least one selected from an alkenyl
aromatic resin, a non-crystalline aromatic polyester resin, a
-methacrylate resin, a polyether  imide resin and:.an aromatic
polysulfone;resin.

The alkenyl aromatic resin includes a homopolymer and a

copolymer containing an aromatic vinyl compound represented by

e
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'31311811. Many of these attenpts may be ef fective for I.mpr ovi ng

evaporation of stabilizers at the tinme of processing or actual

use,

vari ous conpounds containing steric hidrance type am nes al one or

coepol ymerz (oligomers) with other conmpnents have been proposed.

and

Eowever,

none of t?ﬁ fﬁif csa s_have.: PrOV|ded sufficient effects to inhibit

%EgnGDrnula (11) ;

deteri or

C=CH;

(Z); . (11)

wherein R-represents a hydrogen. atom, an alkyl-group having. 1

to .6 carbon atoms or a -halogen aton, Z-repfesents'a hydrogen

‘atom, a vinyl group, a halogen -atom, an_amino group:or- an-alkyl . -

‘group having 1-6 carbon atoms, and 1.is 0.ox an- integer of .1

to 5.

Bt ik -Thielexaimple of sthevalkenylaromatic:resin. includes. a:

i vsopolymerscontainingionerkindior. pluralikinds: of. polymerization

unit selected from styrene, .a-methylstyrene and p-methyl-

styrene, polystyrene (PS resin), polychlorostyrene, poly-a- .

methylstyrene, styrene-acrylonitrile copolymer.-(AS resin), -

styrene-a-methylstyrene copolymer; styrene-4-methylstyrene.

‘copolymer, styrene-maleic-anhydride copolymer.and styrene- -

methylmethacrylate copolymer (MS résin).

Besides, it includes a copolymerhof a compound

containing 2 or more vinyl groups such as divinyl benzene and

- -v“ethyleneglycol - dimethacrylate, with -the above-mentioned

.aromatic vinyl compound.

Further, the alkenyl aromatic resin includes a rubber-

modified polymer containing a dispersed rubber phase in the

matrix of the alkenyl aromatic resin phase. The rubber used’

7
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SUMARY OF THE | NVENTI ON The present invention relates to a thernoplastic
resin conpositeion conprising a pcl yphenylen ether resin and a non-

crystalline thrnroplastic resin, which is inhibited fromdeterioration at
the,tine of processing, espeC|aIIy with heat. The present inventors have

f ound that a conspicyous
‘here includes a hombpolymer or copolymer containing -a diene

conponent such.as polybutadiene rubber (BR), polyisoprene
rubber (IR), polychlorobutadiene. rubber, a butadiene-styrene
T copolymer rubber, an isoprene-styrene copolymér rubber, a
butadiensé-acrylonitrile copolymer rubber (NBR), an
isébutylene—butadiene or .~-iscprene copolvmer rubber,- an
: eﬁhylene»propjlene_copol?mer rubber (EPM) and an ethylene- ..
m-fprépylene-non-conjugated diene copolymer .rubber (EPDM).
S Various methods- are- known as a. method -for dispersing the
rubber into the matrix of ‘the alkenyl éromatic resin phase,:
-inf —-and.for..example, a-method.-by:blending.mechanically, a. method
: &ﬁ{ﬁﬁb?ﬁé6lﬁt&oﬁﬁblendfngyménaﬂaﬁmEthadﬁbyﬁdissoiving&amrubber‘into
%ﬁf*5énﬁalkenylﬁafomatiCTmondmerwandﬁgraft;copolymerizing said
monomer, are mentioned, and any one of them ﬁay'be used.
Besides, a polymerization method may be. any one of .
" polymerization methods”such as an emulsionnpélymerizatiop
‘process, a bulk. polymerization.-process (Japanese -Examined
“Patent Kokoku No.42-662 and USP-3435096), a solution
oo polymerization'process_.,(Usp 3538190 and USP 3538191) and a
. suspension polymerization process (Japanese Examined Patents
o . Rokoku No.49-10831, No.57-40166 and No.62-10565). The ratio
-of the .rubber: to - the atkenyl-aromatic.monomer in the rubber-
‘modified: alkenyl aromatic resin is preferably 0.5 to 80 %, and
; more preferably 0.5 to 50% by weight of the rubber as total |

amount of 100.
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1

éffect to inhibit the deterloratlon w th heat can be obtai ned by addlng a
corfpound contai ning steric hindrance type am ne having a specific
strtucture to a thernoplastic resin conposition conprising a polyphenyl ene
ether resin and a non-
here includes a homopolymer or copolymer containing -a diene
component such.as polybutadiene rubber (BR), polyisoprene
rubber (IR), polychlorobutadiene. rubber, a butadiene-styrene
% o cepolymer rubber, an isoprene-styrene copolymer rubber, a
butadiene-acrylonitrile copolymer -rubber (NBR), an
isobutylene-butadiene or -~isoprene copolymer rubber,-an
: eﬁhylenemproleene,copol?mer rubber (EPM) and an ethylene- ..
propylene-non-conjugated diene copolymer .rubber (EPDM).
Various methods are-known as- a method -for _dispersing the
rubber into the matrix of the alkenyl éromatic resin phase,.
;'~mandwforﬁexample,-awmethodﬁbyablending;mechanically;;ahmethod

_ % o -=bywsolution-blending, -and :avmethod by-dissolving~a .rubber: into

i ...an‘alkenyl:aromatic monomer:and graft-copolymerizing said
monomer, are mentioned, and any one of them may -be used.
Besides, a polymerization method may be. any: cne of .

" polymerization methods7such as an emulsionmpélymerizatiop
process, a bulk polymerization -process -(Japanese Examined
‘Patent Kokoku No.42-662 and USP-3435096);‘ausqlution-
polymerization.procesg,(USP 3538190 and USP 3538191) and a
suspension pqumerization process (Japanese Examined Patents

- Kokoku No.49-~10831, No.57-40166 and No.62-10565). The ratio
of "the rubber -to the:.alkenyl :aromatic monomer in the rubber-
‘modified alkenyl aromatic resin is preferably 0.5 to 80 %, and
more preferably 0.5 to 50% by weight of the rubber as total

amount of 100.
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3 - crystalline thrnoplastic resin. The present invention relates to a
t hef nopl astic resin conposition which conprises (a) 1 to 99 % by wei ght
a pol yphenyl ene ether resin,

-- A8 the examples of the rubber-modified alkenyl -aromatic- -

resin, a high impact polystyrene (HIPS) such as polystyrene

"7 modified with polybutadiene. rubber, polystyrene modified with
styrene-butadiene copolymer rubber and polystyrene modified-
with ethylene-propylene~non-conjugated diene copolymer rubber,
an acrylonitrile-butadiene-styrene copolymer resin known as

" ABS resin-and an-acrylonitrile-(ethylene-propylene-non-

conjugated diene copolymer rubber)-styrene resin known as AES .

-, - resin are mentioned.
The non<crystalline aromatic polyester resin is
-%;@polycarbonatearesiaﬂand@polyaiylateﬁresin.
;*fTheapoiycarbanateﬁresintcfﬂthe%presentWinventionmis-4,4-
§ﬂ~,ﬁdioxydialkanicmpolyczrbopate?inc&udingf4j4;dih§droxydiphenyl—-
2,2-propane (bisphenol A), -and among them, 4,4-dihydroxy-
'diphenylez;z-propane of. polycarbonate having number average -
molecular weight-of 15,000 to 80,000 - is especially preferred.
'~. : These polycarbonétesnare.prepared with an arbitrary method. .
For example, a method of preparing. by-using 4,4-dihydroxy-
diphenyl-2,2-propane and phoséene in the presence of sodium
hydroxide aqueocus sclution and a solvent, and a method of
. preparing by.ester interchanging of 4,4-dihydroxydiphenyl-~2,2-
propane ‘with’carbonic ‘diester in  the -presence of a .catalyst
are mentioned.
The polyarylate resin of the present invention is a

polyester resin obtained from bisphenols and terephthalic acid

This Sheet Has Been R,
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(b) 99 to 1 % by weight of at |east one non- crystalllne thernDpIastlc resin
del ected froman al kenyl aromatic resin, a non-crystalline aromatic

pol yester resin, a nethacrylate resin, a polyetherinide resin and an
aromati c pol ysul fone resin, and per 100 parts by wei ght of the sumof (a)

and (b), (c) 0.001 to 15 parts by wei ght of at |east one 4-am no-
. - ---and/or "isophthalic- acid:.. Ag the bisphenols, those having a

structure represented by the following formula (12) are used ;

(1 2)

- In the formula (12}, X is a.group selected from -0O-, ~S~.
%- -, =CO-~ and a hydrocarbon group .-having-:1-to 10 .carbon atoms,-
and R, to R,and R", to'R', represent-a group selected from a ... -.
-hydrogen atoﬁ, a halogen atom and .a hydroecarbon. group. .When X

4

;mgwrepresentsﬁaﬁhYdrocarbonﬁgroupnhavingtlxtoﬁiﬂ#c%rbonﬁatoms;ganL

[Ty

-'qwalkyleneugroup,FaﬁbranthedwaikyienexgroupAandaa:halogen—

o substituted alkyl group are included.” On the other hand, each

g o terephthalic acid and- isophthalic acid can be used alone or .in. -
combination. It is obtained by-polymerizing theﬂaboveﬁ
mentioned bisphenols with terephthalic ac;d~aqd[or isophthalic
acid, and as.a polymerization-method,.either of:usual
interfacial polymerization proéess;or~solution polymerization
process may be used. Besides, these polyarylate resins .having
a2 molecular weight of 5,000 to 70,000 are preferred.

- .The::methacrylate - resin-of ‘the present. invention is a
‘homopolymer of methyl methacrylate or a copolymer of methyl

methacrylate with acrylate, methacrylate, acrylic acid,

methacrylic acid, styrene, acrylonitrile, glutaric anhydride,

glutarimide or a diene rubber.

This Sheet Has Been Rep 10
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2,6, 6-tetranet hyl pi peridyl conpound represented by the follow ng fornula
) or (2) ; - 4-

- - -Acrylate includes methyl acrylate, ;ethyl acrylate.and.

; butyl acrylate, and methacrylate includes methyl methacrylate,
é- : - -ethyl methacrylate, butyl methacrylate and cyclohexyl

§ methacrylate.

! The polyetherimide -resin -of the préseﬁt invention is a

- resin represented by -the following formula (13),-

P In the formula (13), n represents-an integer of 1 to 1000, -

and R, represents-a group represented-by the following formulas

(14) to (19).

(10 '— (15)

cus

| .@— —@(19)
00 o B/ o
| CF,

TS 4o e 0 B

(16)
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r

; wherein R represents a hydrogen atom an oxygen atom (oxy radical), a
hydr oxyl group, an al kyl group, a cycloal kyl group, an allyl group, a
benzyl group, an aryl group, an al kanoyl group, an al kenoyl group, an

al I kyl oxv group or a cycloal kyl oxy group, and Rlerr] represents a hydrogen
aton1 an al kyl group or a group represented by the follow ng fornul a

-R, represents.a. group represented by the following formulas .

an ,o. ar)

(20) to (24).

(20)

My ==

i S Preferable example.from -the view points of property and
- esproductionicost iincludesthenstructurerrepresentéd by the

{ -4 . ofollowingiformula (25),

wherein n represents an integer of 1 to '1000.

The aromatic polysulfone resin uéed in the present
invéntién is defined as the polyarylene compound wherein
arylene -units-are located in disorder -or . order ‘with-ether bond
and ‘sulfone bond. Those having a repeating;unit-represented
by the follbwing formulas (26) to (285 are mentioned as

typical examples, but it is not limited to these.

e i
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(3) in which X represents a direct bond, -0- or -NH, R4 represents a
direct bond, a straight or branched alkylene group, an al kylidene group or
an arylene group, and R err] represents a hydrogen atom an al kyl group, an
aryl group or a group represented by the following formula (4) or (5),

(Ri), = - (R

‘“("0 502 (26-)???.- d
: (Ri), ~ (Ra), (Rs LS CH (R:), -
%0"@‘ 802;1-{-'0-’ T () = o

- f&Themcdmpound:ofnthemfanm&lam{26).includes,aahomppolymer»-
:1nahd¥theﬂcompoandﬁdfﬁthé*formﬁlEHWQV}fincludeSWawrandom
B - copolymer ;::wherein. R, ‘represents-an:alkyl -group- hav1ng 1 to.6
carbon atoms, .an alkenyl group having 3 to 10 éarbqn atoms, a
?henylmgroup or a2 halogen atom, p is an integer of 0 to 4,
bésides, m and n. represent mean repeating .unit numbers and ‘are
-~ - integers of 1.to 1000, each R, on. the.same or different nucleus

may be different mutually, and each p-may be different mutually.

(28)
'n s

The compound of the formula (28) includes a random
copolymer, wherein R, represents an alkyl group having 1 to 6
carbon atoms, an alkenyl group having 3 to 10 carbon atoms, a-

— 13
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and wherein n represents an integer of | to 4, p represents an
teger of 2 to 6, and Rlerr] represents an n val ent organic

phenyl group or halogen atom, p is an integer of 0 to 4,
besides, g, m and n represent mean repeating unit numbers, g
is ‘an integer:of 1 to 3, m and n are an integer of 0 to 100,
each R, on the same or different nucleus may be different -
mutually, and-each p may be different mutuaily. ‘

As the aromatic polysulfcne resin used in the present

.invention, m/(m+n) in the structure unit of the formula (27)

' is preferably. 0.8 or more.. Besides, it-is preferred that - -

~m/ {m+n) in the structure unit-of the-formula-(28) is 0.8 or -
more and g is 1.

-Among:these,:the:one:having..the. repeatlng unit .of the

;'-Qv'formula (26) oz (27) iscpreferred..

The 4-amino-2,2,6,56-tetramethylpiperidyl compound (c}
having a steric hindrance. type: amino group as a basic skeleton .

is represented by the following formula (1) -or_(2): - . -

4r -
Rz’f" R R
G
CH C/ \C CH 1 '
CH3/ N CH3 ..
Rl ] n
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group. DETAI LED DESCRI PTI ON OF THE PRESENT | NVENTI ON The pol yphenyl ene
¢ther resin (a) of the present invention is a polymer obtained by oxidation
pol yneri zation of at |east one phenol conpound represented by the follow ng
forpula with oxygen or a gas containing oxygen using an

nzr!:--------4cu2-)5~--..=o;-1;1--.--~--~.-~_R3
¢ c
e c’-\c o
CHy | 1, 5 CHy ! I/»Ha
CH /C\w‘ NeH, - CH /c\u' SeH, | (2)
3 | 3 3 , 3
Ry - Ry n

; wherein R, represents -8 hydrogen atom,- an oxygen atom- (OXy ~ .- -
. radical), a hydroxyl group, -an alkyl group, a .cycloalkyl.-
group, an. allyl-group, a benzyl. group, an aryl group, an.

'-whalkanoylﬁgroupyhanfilkenoylﬁgroupyeanraikylcxy#gxoupaer a

i -.reycloslkyloxy-group.  Rj.represents.:ashydrogensatom, :an alkyl

group.or~a-grouplrepresented.by-theTfollowing{fékmula {3), .

' meonn v

O

é ' : | >

in which X represents a direct bend, -0~ or -NB-; R, represents

[app——

a direct bond, a straight or branched alkylene group, an

alkylidene group or an arylene group, and R, represents a
hydrogen atom, an alkyl.group, an arvl group or a group

represented by the following formula (4) or (5),

This Sheet Has Been R,
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oxi dation coupling catalvst ; wherein [err] and R err] each represents a
hydr ogen atom a hal ogen atom or a substituted or unsubstituted hydrocarbon
group and at | east one of themis a hydrogen atom Exanples of [err] and
Rlerr] are hydrogen, chlorine, bromne, fluorine, iodrine, nethyl, ethyl,

n- or iso-

-CH=CHCOH "~~~/ ¢

i (4>
{
PR .
T er . 5
3 \r*;: ST sy
Hy - xlv T CHy
Ry

; and wherein n represents an-integer-of 1 .to 4,.p represents -

'wﬁan&iﬁtegerﬁofﬂZutOAnyandrﬁyzm@mesentéaanwnpvalentaorganic
.t _;ugroup. |
*“?referablef9xamples~of3theaéhamﬁno—252,G;G;tetramethyi;
. -piperidyl compound .represented. by the formula (1) or (2) are
[I].to [VEI] shown below.
[I] When n is.-1 and R, is a hydrogen atom, .an alkfl_
group, a cycloalkyl;group,:an_alkenyl group, a benzyl group,

‘- an aryl group or a group-represented by'the'following formula

(6);

O
. i |
—-Rgé:- -+ Y R, (6)

, wherein Y represents a direct bond, -0- or -NRy~, R,
represents a direct bond, a straight or branched alkylene .
group, an alkylidene group or an arylene group, and R, and R,

— 16
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bropyl, pri-, sec- or t-butyl, chloroethyl, hydroxyethyl, phenylethyl,

benzyl ,
phenyl ,

hydr oxynmet hyl , car boxyet hyl, methoxycarbonyl et hyl, cyanoet hyl,
chl orophenyl, nethyl phenyl, dinethyl phenyl, ethyl phenyl and allyl.

Exanpl es of the conpounds represented by the above

e
\

-each - represents a. hydrogen atom, a hydroxyl group, an alkyl
group -or an aryl group..
More preferably, when n is 1, R, and R, each represents a

hydrogen atom or an alkyl group having 1-18 carbon atoms and R,.

- ..represents a hydrogen atom, an.alkyl group, a cycloalkyl

group, an alkenyl group or the group represented by-the

formula (3).in which X repreésents a direct bond, -0~ or -NR;-,

R, represents a.direct bond, a straight or branched alkylene
group havingnlelﬂ_éarbon.atomsflan alkylidene«groupper-arylene =
group, and R, and R, each represent a hydrogen atom, an:alkyl

.groupwhaving.lﬁlsfcarbonﬁatoms,;an-aryl.groupthaving~6d21-.-—-u

L il “carbon ratomstor radgroupsrepresented bysthesformula-(4) or . (5). -
T "[ITJTWhenfn@istz;”Rgﬂrepresentswanwalkyléﬁéogroup or a

- group represented.by the following formula. (7); -

o 0

1] i) :

wherein R, represents a direct .bond, a straight or branched
alkylene group, an alkylidene group or an arylene group. -

More preferably, when n is 2, R, and R, each represents a

~hydrogen:atom or an.alkyl-group having 1-18-carbon. atoms: and R,

. represents ‘an alkylene group or a group represented by the

formula (7) in which R, represents a direct bond, a straight or
branched alkylene group having 1-10 carbon atoms, an

alkylidene group or an arylene group.

17
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+ 6- formula are phenol, o-, m or p-cresol, 2,6-, 2,5-, 2,4- or

3

5-di et hyl phenol , 2-net hyl - 6- phenyl phenol , é,6-dipheny|- phenol ,
6- di et hyl phenol , 2-net hyl - 6-et hyl phenol, 2,3,5

The compound in the formula (1),;when n. is-2, R, represemts. a

-group represented by the formula (3) .in which X represents a

.direct bond, -0~ or -NH-, R, represents a direct bond, a straight

or branched alkylene group, an alikylidene group or an arylene
group, R, represents a hydrogen atom} an _alkyl -group, an aryl
group. or & group, represented by the formula (4) or (5), and R,
represents an. alkylene group, is also more preferable. |
'-[III]-Wﬁen n is 3, R3.i§.a group represented by the-

following formula (8);

B | H
‘ ' { _ i
§ D 0 0
. ¢ N ) 'n;.n ” .; 
—CH2CHCI*I2 /C\'. s CH ECH_LH-Z.—.,
SN N :
o {
oW o - T w®
I. .
CHZEHCHZ—
O
t
H

[IV] When n is 4, R, is a group repiesented by the

following -formula (9) or (10);

——
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2,3,6- or 2,4,6-trimethyl phenol, 3-nethyl-6-t-but-yl phenol, thy ol and

2- met hyl - 6- allylphenol The phenol conpounds of the above fornula can al so
be copol yneri zed with other phenol compounds, for exanple, polyhydric
arqmati ¢ conpounds such as bi sphenol A, tetra- b-ronpbi sphenol A,
resorciin, hydrogui none and novol ak resins.

Y
{
CHg C"

O (85

' C—4CH; OCCH: CH,¥= . . _.(10) -

R - -{V}ﬁFurtherﬁﬁtheﬁcompoundarépresented;by;fﬁéﬁfollowing

formula (1) is also preferable. -

CH 7 \N/ \CH3 : ' ( )

j . R1

H
i -~ -—

n

In the formula (1), R, represents a hydrogen atom, an oxygen
.atom (oxy .radical), .a -hydroxyl group,: an-alkyl group having 1-
8 carbon atoms, ‘a cycloalkyl-group, .an .allyl Qréup, a benzyl
group, an aryl group, an alkanoyl group, an alkenoyl gr;up, an
alkyloxy group or a cycloalkyloxy group, and n is an integer

of l; 2 or 4 ; and when n is 1, R, represents é'hydrogen atom, .

19
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As preferable exanples of the pol yphenyl ene ether resin (a), nention may be
‘made of honopol yners of 2, 6-di nethyl - phenol, honopol yners of

2, 6-di phenyl phenol, copol yners of a |arger anmount of 2, 6-di nethyl phenol and
a small er anount of. 3- nethyl-6-t-butyl phenol or 2,3,6-trinmethyl phenol .

An\ oxidation _coupling catalysts nay be used fo
- Y an alkylpgro%p hav1% ‘i -garbon atoms or —f (P)- (Q)-ﬁ =0H in
| )

0 0
- which P and Q represent one selected from-the-group consisting.
of an alkylene group,-an alkylidene group;. a vinyl group and a
. vinylidene group, and Ry represents a hydrogen atom, an alkyl
-group, a cycloalkyl group, an alkenyl group, a benzyl-group,
an aryl group or a group represented-by theé following formula

(8):

o
“ReC Y FR; - 6

1? rftmln -which¥: epresentsavdirect..bend, - —0- ~NRg~-, R represents a
| direct bond,. a etralghtjdr branchedﬁalkylenewgreup, an. -
' alkylidere .group or .an.arylene-greup, -and -R, and.R, -each
represents a hydroxyl-group, ‘an alkyl group,-an aryl group Or.

a group represented by the following formula (4)¢or;(5),'

~CH=CHCOH - - . ~ "
CH=C y o C4a)
&
Pl
1:&!3 \\li (% ’,<:}13
Ao~ €8
CH. - N CH .
3 [ 3
R 1 This Sheet Has Been Repl
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oxi di zing pol yneri zation of the phenol conpound as far as thyey have
pofyneri zation ability. The non-crystalline thernoplastic resin (b) of the
present invention is at | east one selected froman al kenyl aromatic resin,
a non-crystalline aronmatic polyester resin, a nethacrylate resin, a

pol ye. her imde resin and an aromatic :
: " ~; when n is 2, R, represents a hydrogen atom, an alkyl group

having. 1-2 carbon atoms or -C-{P)-(Q)-C-0H in which P and Q
I
represent one selected from the group consisting of an -
alkylene group an alkylidene.group, a. vinyl éroup and a
-vinxylidene. group,--and R; represents an alkylene. group or a

- group represented by. the following formula. (7),..

O B o o

1 T |
—C Rq C.— (7)

o riniwhichsRyorepresentstasidirecti-bondyzasstraightoribranched

ErEB e s E Geh s a TN n g (A e - e b e

w-Halkyleneﬂgroupﬁnanzalkyiideneﬁgroupuorﬂanwéryreﬁe“group;
and when n is 4;:R2arepresents=a hydrogen- atom er.an alkyl.
group- having 1<8 carbcm---atc:_m‘.s-r-~~f;m<:l.R.3 represents ‘a group
represented by the following formula (9) or-(lO);;'-

o
1
Cﬁg C"

; ' O (8>
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bol ysul fone resin. The al kenyl aromatic resin includes a honopol yner and a
copol yner contai ning an aronmatic vinyl conpound represented by

{
i

: -
i

g

f C—CH2 OCCH.CH.¥z - -~ (190)

P More preferably, in the formula (1), R, and«RQ-each'represenés-;,_v

a hydrogen-atom-or.-an alkyl group having. }-8-carbon atoms;- and.: -
"{i) when n-is 1, Ry is a hydrogen -atom, an alkyl group; a .. .. e
cycloalkyl group,;anﬂalkenyiigroup or a group. represented by -
the formula (6) in which:Y represents:a direct. bond, -0- or
7vaNRg;;JR;mnepﬁesenﬁskaﬁdirect&ﬁohdﬁﬁa&straightforkbranched;
'v#férkylene$gxoupﬁhavingm&alOﬁcaxbomratcms¢Hanwalk&lidene*group_
or arylene group,.and R, and:Rﬁ;each-representfa;hydroxyl
group, an alkyl group having. 1-18 carbon.atoms, an aryl group
having 6-21 carbon-atoms .or a.group- represented by the_fqrmula
t4)or (5); .
and (ii) when n is 2, R, reéresents_an alkylene-group or-a -
group.reéresented-by the formula (7) in whiéh ég represents a
direct bond, a straight or branched alkylene group having 1-10
carbon atoms, an alkylidene group or an arylene group.
“Further,--at:least.one .compound represented by:the following

formulas (i)-(iv) is.also more: preferable ;
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wherein R represents a hydrogen atom an al kyl group having 1 to 6 carbon
atons or a halogen atom Z represents a hydrogen atom a vinyl group, a

hal ogen atom an amino group or an al kyl group having 1-6 carbon atons, and
1is O0or aninteger of 1 to 5. The exanple of the al kenyl aromatic resin

i ncl udes a

B ' R-n- Ilq H
i c c
: 7\ 7\
i c ¢ c ¢
cu, | |, cr, ¢cu, | {cns
/C\ .C< , C\ C<
¢ H , N’ CHs CH, _N’ C Hs
Ry (i)~ Ry
i
R]g_? R : ?URIZ
v C
i N\ ” N\
K K
.' \ S \
i C H, N/--.:-.c H 3 ¢ H 3 N/ C H.
Ruo -(m Rio
"0 RuRy 0 0 RuRi 0
| HO- C-C=C - Ch|T Rn l'vc-c=c-('i-011
¢ c
; WA 7\
c ¢ c ¢
% C H CH; CH C H
SN
N s\ /N /°\
C H, N CH:; CH, N C H
Ruo (iii) Ruo
D — 23
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pol ynmer containing one kind or plural kinds of polynerization unit selected
fromstyrene, a-nethylstyrene and p-.nethyl- styrene, polystyrene (PS
resin), polychlorostyrene, poly-a- nethylstyrene, styrene-acrylonitrile
copol ymer (AS resin), styrene-a-nethylstyrene copol yner,
styrene-4-net hyi styrene copol yner, styrene-nal ei c anhydri de copol ymer and
styrene-

0 RiRs0O 0 Rs RO
[1] i ] ] : il ) 1 i
HO-C-C-C-CN - Ry NC-C-C -C-0H"
HH | - ! HH
¢ ‘ C
7\ , | 7\
¢ ¢ ' o c c
C H € KR q4- 1 : ¢ H.
’\' l/ | ---f‘\i i/
. /\.-/\ N N
€ H Hy CH s'.'-~_:.;"N__ € H
Rw R!O

(iv)

wherein R,, represents a hydrogen. atom, an alkyl group or an
-;alkyloxy .group,;- R,;«representsran+alkylene .group,~Ry-represents.
'nan%&ikyEWgroup,yandfRﬁ&aﬁdhﬁﬂ%each&nepnesants%aﬁhydregen;atom
~or a methyl group.
In the formula (i), preferably, R,, represents- & hydrogen atom, -
a hydroxyl group, an alkyl group having 1-10 _carbon atoms or
an alkyloxy group having 1-10 carbon atoms, and R,, represents
an alkylene group havingmz-a-éarbon atoms, and more- .. |
preferably, R,, represents a hydr&gen-atom-or;a;methyl-group
and R,, represents a hexamethylene group;
In the formula (ii), preferably, R,, represents a hydrogen
-atom, a hydroxyl group, an .alkyl group haﬁing.lj}ﬂ carbon
-atoms or an alkyloxy group having '1-10 carbon: atoms, R;;
represents an -alkylene-group having 2-8 carbon atoms, and R,,
represents an alkyl group having 1-18 carbon atoms, and more

preferably, R,, represents a hydrogen atom or a methyl group;
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met hyl met hacryl ate copol ynmer (M5 resin). Besides, it includes a copol yner
of "a conmpound containing 2 or nore vinyl groups such as divinyl benzene and
et hyl enegl ycol dinmethacrylate, with the above-nentioned aromatic vinyl
conpound. Further, the al kenyl aromatic resin includes a rubber-

In the formula (iii), preferably, R;; representé a hydrogen.

atom; a hydroxyl group, an alkyl group having 1-10 carbon

. atoms or an alkyloxy group having 1-10 carbon-atoms, and R;,
represents an alkylene group having 2-8 carbon atoms, and more
preferably, R,, represents a hydrogen atom or a methyl group.
"In-the formula-(iv);‘préferably,éRn represents a hydrocgen -
‘atom, a:hyd:oxyl group, an-alkyl group having 1-10 carbon

atoms or an. alkyloxy groué'having 1-10 carbon atoms,: and Rj,
represents an-alkylene group having 2-8 carbon atoms, and .more - -.

.7 -preferably, R,, represents a hydrogen atom or a methyl group. -

P

,LVI]nThB‘Ebmpoundarepresented-by the following formula
A1) ;

o= -

Rz’;’" A

C
a, § Y.
Y P 1 IR

Z NN\ _ B
CHy SCHg 1

R n

1

Ak s i mem e b s+ -

wherein R, represents a hydrogen atom, an oxygen atom (OXy

PR

radical), a hydroxyl group, an .alkyl group having 1-8 carbon
-atoms,”afcycloélkylwgroup;“anaaLlyl group,  a benzyl group, an
..aryl .group, an'alkanoyl:group,-an alkenoyl. group, an-alkyloxy
group or a cycloalkyloxy group, R? represents a hydrogen atom

or alkyl group, ; and

(i) when n is 1, R, represents a hydrogen atom, an alkyl group,

————— —
—

——
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nodi fi ed pol yner containing a di spersed rubber phase in the matri x of the
al Kenyl aromatic resin phase. The rubber used here includes a
honopol yner or copol ymer containing a diene

a cycloalkyl group, an alkenyl group,-a benzyl group, .an allyl -

group or a group represented by the following formula (6), -

O
i .
~-ReC Y =R, (6)

..~ in which Y .represents a direct bond, -0~ -NR;-, ‘R, represents a.
direct bond, a straight or branched alkylene group, an -
alkylidene group or -an arylene. group, -and R, and R; each
represents a hydroxyl .-group, an alkyl group, an aryl group or_

a group represented by: the.following formula (4) or (5);..

S A ADT R 2 e 4 Ors e s o n e

[P RS S

~CHSCHCOH.
i

(4>
&
-~ .
Cf._ C 4
CH5 | § ~CHgy R
cu, < ~NT  TCH -
3 l 3
®1

(ii) when n is 2, R, represents a group represented by the

following formula (7),-
,  This Sheet Has Been Repla
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conmponent such as nol vbut adi ene rubber (BR), polvisoprene rubber (IR),
pol'ychl or obut adi ene rubber, a butadi ene-styrene copol yner rubber, an

i soprene-styrene copol ynmer rubber, a butadi ene-acrylonitrile copolyner
rubber (NBR), an isobutyl ene-butadi ene or -isoprene copol yner rubber, an
et hyl ene- propyl ene copol yner rubber (EPN) and an et hyl ene-

ol b ()
. in which R, represents.a direct. bond, :a straight or branched. .
alkylene group,.an alkylidene group or an.arylene group,-and. . -
- {iv)-when n is 4, Rs-represénts a-group: reprasented by the .-
following formula (9)..0r: (10)«...

O
] ]
CHz C“

o e

C—£CH, OCCH, CH: )3 . (10)

"More preferably, in the formula (1), R, represents a hydrogen
atom or an alkyl group having 1-8 carbon atcms,sturepresents a
hydrogen atom or an alkyl group having 1-18 carbon atoms ; and
when n is 1, R, represents a hydrogen atom, an alkyl group, a

cycloalkyl group, an alkenyl group or a group represented by

e
e
e
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propyl ene- non-conj ugat ed di ene copol yner rubber (EPDM . Various nethods are
knbwn as a nethod for dispersing the rubber into the matrix of the al kenyl
aromatic resin phase, and for exanple, a nmethod by bl ending nmechanically, a
met hod by sol ution-bl ending, and a nethod by dissolving a rubber "into an

al kenyl aromatic nononer and graft-copol ynerizing said
. the formula (6) in which Y -represents 2 direct bond, -O- or -

-NR,~, R, represents a direct bond, a straight or branched
alkylene group  having 1-10 carbon stcems, an alkylidene group
having 1-10 carbon atoms or arylene group; and R, and R; each
represent a hydrogen atom, an alkyl group having 1-18 carbon -
atoms, an aryl grcup having 6-21" carbon atoms cr a group
represented by the formula (4)or (5) ; and.
when n-is-2, ‘R, represents a group-representedubyutheﬂformula LT
(7) in which' R, represents a direct-bond,-a straight or
branche@-alkylene group-having 1-10 carbon atoms, an
alkylidene group. having, 1-10 -carbon atoms or an- arylene .group. .
..QHf{VIiﬂﬁEhEWCGmpoundurepnesented%bywxhe:f@llqwtng:ﬁormula
(2} ; '

- -

R LT R
c ' c
< ¢ , 2 2
- | eHy I T CHy CHy (V1 CH,
e, 7w Nen e, 7 s - (2)
Ry - Ry n

wherein R, represents a hydrogen atom, an oxygen atom (oxy.
radical), a hydroxyl group, an alkyl group having 1-8 carbon

- - atoms, a.cycloalkyl group, -an:allyl group, & benzyl group, an
aryl group, an alkanoyl. group, an alkenoyl group, an alkyloxy-
group or a cycloalkyloxy group, R, represents a hydrogen atom
or an alkyl group having 1-8 carbon atoms, n is an integer of

3, p is an integer of 2 to 8, and R, represents a group
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nDnoner are nentioned, and any one of them may be used. Besides, a
polynerlzatlon met hod may be any one of polynerization nmethods such as an
enul si on pol yneri zati on process, a bulk polynerization process (Japanese
Exam ned Patent Kokoku No. 42-662 and USP 3435096), a sol ution
polynerlzatlon process (USP 3538190 and USP 3538191) and a

represented by the following formula (8) L
H H
i i
0 0 O
-CHECHCH 2 ,c\ /CHZCHCHZ—
i t
L L CHZCHCHZ- ..

0

i ¢

g H

! ) o .--'--;-t-‘--.l-:xamj;les-:-.'ofa-f{f-n'-'-.l"j_;‘f_cf,::-'{tz}] 7V VandEEVI P of ~the .compound

"{c)dof*the?presentﬁinventionaihcbudeﬂé—Aminonzvz,6,6—
tetramethyl-piperidine,. 4-methyl~amino-2,2,6,6-tetramethyl-4-
piperidine, 4-ethylamino-2,2,6,6~tetra-methylpiperidine, 4- -
propylamino-2,2,6,6-tetramethylpiperidine, 4-butylamino-
2,2,6,6-tetra-methylpiperidine, 4-hexylamino=-2,2,6;6~
tetramethylpiperidine, 4-octylamino-2,2,6,6~tetra- .

methylpiperidine,. 4~dodecanyl~-amino-2,2,6,;6~-tetramethyl-.

S et s e b b e 6 ems 8 8 s e e

piperidine, 4-diethylamino-2,2,6,€6~tetramethylpiperidine,. N-
(2,2,6,6-tetramethyl-4-piperidyl) piperidine, N-(2,2,6,6-
tetramethyl-4-piperidyl)acetamide-and ‘N~-{2,2,6,6-tetramethyl-
4-piperidyl)stearoylamide. . Besides, mention may be: made of

the compounds represented by the following'formulas_(zg) to -

e o e AiHim e s .

(47).
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‘suspensi on pol ymeri zation process (Japanese Exam ned Patents Kokoku

No. 49- 10831, No.57-40166 and No. 62-10565). The ratio of the rubber to the
.al kenyl aromatic nononmer in the rubber- nodified al kenyl aromatic resin is
preferably 0.5 to 80 % and nore preferably 0.5 to 50% by wei ght cl the
rubber as total anount of 100.

o 4
" .
RN-C, oHoo HN-CCH, CHANCH . CHy-N-C Cl?h35
0 (29) Q (B0 Q 51 . )< R
N TR N | :
H o @ 0
. g | - [} ] . .
. Hﬂ-ﬁ(zﬁﬂicvmj B -HN-'CHzCKZC-QClezs -
Q- | (33) - Q : T
o N . ’ . N .. .
f H B

o o g-
BN - c H-CH,CH, b 0 - HC-CHg
.
CH
(87) 1 3
(39)
30

This Sheet Has Been Replaced

T




As the exanples of the rubber-nodified al kernyl aromatic resin, a high

| fpact pol ystyrene (H PS) such as pol ystyrene nodified wi th pol ybut adi ene
rubber, polystyrene nodified with

' 0
C H,-N-CH, i -u-
ngj: c‘igndmj
CH3 (l:='
{0 CHy
(4D

et
HN"CFCHgCH-C_OH

P

H
(45)
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st yrene- but adi ene copol yner rubber and pol ystyrene nDdlfled mnth
et hyl ene- propyl ene- non- conj ugat ed di ene copol yner rubber, an
acrylonitril e-butadi ene-styrene copol yner resin known as ABS resin and an
acrylonitrile-(ethyl ene-propyl ene-non- conjugated di ene copol yner
rubber)-syrene resin. known as AES resin are nmentioned.

Ch, O -~ =~ - 0
. HN éHgH E-m ¢
N N
H H
(46) (47

Examples of {n=2] of [ITI], [V] and [VI] of the compound-

(c) of the present invention.include- compounds below.
In the formula (1) or (2), R; includes, for example, -a hydrogen - -.
atom, a hydroxyl group, an alkyl group of 1-10 carbon atoms.

. iguéhrasmethyl,~ethyl:ioriipropyk, -or-an-alkyloxy:group of 1-10

- %ﬁﬂcarbonwatbmsfan&ﬁfurtherfincﬁudes;cycliCTones'éﬁ&h-és

'cyclohékyimeéhyl-an&.bYClohexylethyl;infadditibﬂin“sffaight or
branched ones when the carbon number is. 3.or more. R, is
préferably a hydrogen;§t0m~or a methyl. group. -
R, is preferably an alkyl group having 1-18 carbon.atoms or an
alkyloxy group having 1-18 carbon atoms, such as me&hyl,..
ethyl, propyl,  isopropyl, n-butyl, isobutyl, t-butyl, sec-
butyl, n-pentyl, n-hexyl,-z-ethylhéxyl, n~octyl, 1,1,3,3-
tetramethflbutyl, n-decyl, n-dodecyl, n-octadodecyl, cyclo-
hexyl, 3,3,5-trimethyl-cyclohexyl, “cyclooctyl .and cyclodecyl.
- R; includes .an alkylene group having 2-8 carbon. atoms and
alkylene groups represented by -C.H, - such as ethylene, 1,2-
or 1,3-propylene, 1,2-, 1,3- or 1,4-butylene, pentamethylene,

2,2-dimethyl-1,3-propylene, hexamethylene and octamethylene,

32
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The non-crystalline aromatic polyester resin is polycarbonate resin and
pol yaryl ate resin. The polycarbonate resin of the present invention is 4,4-
di oxydi al kani ¢ pol ycarbonate including 4, 4-di hydroxydi pheny' - 2, 2-propane
(bi sphenol A), and anong them 4, 4-di hydroxy- diphenyl -2, 2-propane of
pol ycar bonat e havi ng nunber average
and cyclohexylene and cyclohexylenedimethylene.: R, is
"preferably a hexamethylene group having 6 carbon atoms.
In the formula (3), R, is a hydrogen atom or an alkyl group
having 1-18 carbon atoms such as methyl, ethyl, propyl,
isopropyl,. n-butyl, isobutfl, t-butyl, sec-butyl, n-pentyl, n-
hexyl, 2-ethylhexyl, n-octyl, 1,1,3,3-tetramethylbuthy, n-
decyl, n-dodecyl; n-octadodecyl;. cyclohexyl, 3,3,5-trimethyl-"
© - eyclohexyl, cyclooctyl and cyclodecyl.
In the formula (7), R, represents-a direct bond, a Straightuor-
E ' branched alkylene group of 1-10 carbon atoms, an alkylidene'
i '.uugroupwor=an¢ary1énewgroubusuch_as, for example,. ethylene, l,éw
.}ﬁ1;3;gor,1}4=prcpylenef”l;an;l}BAGDrﬂlT4bbutYl?neaT
'=Lféﬁpentémethylene,;-2;2-dim9thyl-l;3;prop319ne, hexamethylene,
octamethylene, cyclchexylene and cyclohexylene-dimethylene.
Specific eiamples;ofnthe compounds. include N,N'-bis(2,2,6,6-te -
tra- methyl-4-piperidyl)-1,6-hexanediamine,. N,N'~-bis(2,2,6,6-t
etra-methyl-4-piperidyl)ethylenediamine, N,N'=bis(2,2,6,6~
‘tetra-methyl-4-piperidyl)-1,8-octanediamine and. .a-compound.-

represented by the following formulas. (48) to (53).

4] o) 0 0
. s ] , 1 T
‘HN'C‘(m{Z}a-Cjﬂi,.HR-C-@vC-Nﬁ
N N N Q
H H
i (48) i ' (49)
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nol ecul ar wei ght of 15,000 to 80,000 is especially preferred. These

pol ycarbonates are prepared with an arbitrary nmethod. For exanple, a nethod
of preparing by using 4, 4-di hydroxy- diphenyl -2, 2-propane and phosgene in

t he presence of sodi um hydroxi de aqueous solution and a solvent, and a

met hod of preparing by ester interchanging of 4,4-dihyd-oxydi phenyl -2, 2-

9
. u .
f’*fﬂ%rb- o fﬂi
: § #
0 (50) 61
0 0 0 0
A B ]
Hl-C~-C~-Ng. -~ - -C'-’CHBCH € - NH
SR e :
B H
B BT R 1)

 H%Eiamplesﬁbf%rn£3}*6fﬁ1;11}#an&ﬁ{MIrﬁvbfg¢hemﬂcmpound'(c)~
';hdffthefpresentﬁinventionJincludeﬁcempounds-belo&)-
In. the formula (2), R; is.the group  represented by the formula
(8).
Specific examples- of the -compounds include a compound -

represented .by the following .formulas (54) and (55).

R lmcnzlmcaz n /caz cnz-m—Qm
o 5
cazc‘:m:sz - M —Q

(54)
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propane with carbonic diester
Thé polyarylate resin of the present

in the presence of a catal yst are nentioned.
invention is a polyester resin

obt ai ned from bi sphenols and terephthalic acid

s E— s e e e e e

. om |
HN =i cuz—:-é—u-cr—!z-cl:n - '?n '
. ‘ c’l GHCH: N+CR2~+E"NP' .. -
L2 L ey
¥ _ M 4!_. "’L‘O ' N < ~ S
H u
°"z
no-tn
n, .
é-—%-cua—+g—uu'-:§ e
M . n
(55)

Examples ‘of {n=4] of [I] and [IV] to [VI).of the

-~formula (9) -or (10).

- wcompound ('¢).;0f the-present-invention sinclude.compounds. below.

*fInﬁthéﬁformﬁiaﬁ(l)ﬁcr=(2),@R;wisﬁtheﬁgroupﬁmepieéentédfbytthen_

- Specific examples of the compounds-include a -compound

represented by the following formulas.(56)-to_(58).

o

cm--é!—m—:Cma
I'd

o

ca-e-m.{}ﬂ

cn—g-m—Q

CHz "8—“ MM
(58)
[
c—fcn.occn.cn.—NH_4<::ij P
A
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-10- and/or isophthalic acid. As the bispherols, those having a structure
represented by the followng formula (12) are used In the formula (12), X
is a group selected from-0-, -S- , -CO and a hydrocarbon group having 1
to 10 carbon atons, '

The amount ratio of the components- (&) -and (b) is ;
(a) 1"to 99. % by weight of .a polyphenylene ether resin and
(b) ‘99 tc 1 ¥ by weight of at least one non-crystalline
" thermoplastic resin, preferably ;-
-(a) ‘10 to. 90 % by weight of a polyphenylene ether resin-and
‘(b);90 to 10 % by weight of at leasf'one non~-crystalline
- thermoplastic resin, mcre preferably ; |
- (a)+-20 .to 90"%fby weight of a polyphenylene ether resin and
‘(b)"80 to 10 % by weight of at least one non-crystalline
thermoplastic resin, and most preferably ;
".{a)-40.to-85 % by weight of. a polyphenylene ether resin,
‘“ﬁnb)fﬁOﬁtb%ISﬁ%GbyﬁﬁEightrofﬁat}ieastwonEﬂnonacrybtalline-
~thermoplastic..resin.. %

The- amount- of - the component (c¢) is 0.001-15 parts by
weight, preferably 0.1-10-parts by'ﬁeight based on 100 parts
by weight of the sum of (a)_the-polyphenylehe ether resin and

. (b) the non-crystalline thermoplastic resin.. -When it is .
‘smaller then 0.001 part by'weight; no effect to inhibit
gelation is seen and when- it is- larger than 15 -parts by

weight, problems such as foaming occur at the time of actual

processing owing to wvolatile matters.

In .the -present. invention, fillers may be-added in order
to improve mechanical properties such as strength, stiffness

and hardness to the thermoplastic resin composition.
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and R to Rlerr] and R[err] to R4 rep:esent a group selected froma

hydr ogen atom a hal ogen atom and a hydrocarbon group. Wien X represents a
hydr ocar bon group having 1 to 10 carbon atons, an al kyl ene group, a
branched al kyl ene group and a hal ogen- substltuted al kyl group are
included. On the other hand, each terephthalic acid and isophthalic acid
can be used al on&her fiillers include calcium carbonate, magnesium

~carbonate,-aluminium:hydroxiderfmagnesium hydroxide, zinc .

- ‘oxide, titanium oxide, magnesium oxide, magnesium-sulfate,

[T Tpe——

aluminium silicate, magnesium silicate, calcium silicate,-
silicic acid, calcium silicate hydrate, aluminium silicate -
~hydrate, mineral fiber, zonotrite, potassium-titanate whisker,
magnesium oxysulfate, glass balloon, -glass fiber, glass bead,
inorganic fiber such' as carbon fiber; stainless fiber,
~aluminum fiber and.aramide f£iber, carbon black, inorganic:
fillers such as a metal whisker, silica, alumina, talc, micé,
.clay,..kaolinite, TiO,, 2Zn0 and $b;0,, and one or more- kind of
.?wv@kheééﬁfi&leréﬁnaﬁ#betbiended:-ﬂBesidesiqtheﬁfilrers:used in
f%the5presentsinventionmarernotﬂrestricteasby1thes¢.-

The thermoplastic resin composition of the present

invention-is obtained by blending and melt kneading the-
coﬁponents {a), (b).and (c) with conventional methods.. And
the components. (b) and- (c) may be added. in._polymerization
iprocess -of the component {(a).

The thermoplastic resin composiﬁion of3the:present-
invention can be molded by various methods such.as an
injection molding, an extrusion molding, a blow molding, a

.'sheet molding-and film molding, which are most suitable since
"the composition is highly .prevented from deteriération~due to
heat.

Besides, a molded article provided by the. pesent
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conbination. It is obtained by polynerizing the above- nentioned
bi sphenols with terephthalic acid and/or isophthalic acid, and as a
pol ynmeri zati on nmethod, either of usual interfacial polynerization process
or solution polynerization process may be used. Besides, these polyarylate
resins having a nol ecul ar wei ght of 5,000 to 70,000 are preferred.
‘invention can be widely used as a packaging material,
household appliances,  an exterior material for automobiles
parts and an interior decoration material such as trim parts

of automobiles.

EXAMPLE
The Example of ‘the present invention is illustrated in- -
detail ‘according to Examples and Comparative Examples as- .-
follows, but those 'are simple -exemplifications, and the
present invention -is not limited to theﬁ.-
Each:Example and Comparative Example was -obtained.-by
wﬂbleﬁdingﬁthencbmponentsﬁshownAinamables&latc-3_;5Thap-iS}
“wﬁthose%componentsmweré“extrudedﬁwithua?twinﬂscrewfkneading
machine (TEM-50A manufactured by Toshiba Machine Co., Ltd.) at -
a cylinder temperature of 260 °C, and pelletized to-obtain the
composition by a.strand cutter after cooling.with.a water: -
basin. Thus obtained pellets were dried at 130 °C for 2 hours
%uﬁder vacuum drying, and moldedﬂﬁo obtain a tgst piece.with an.

injection molding machine (IS220EN.manufactured by Toshiba

L e enea

Machine Co., Ltd.) at a.cylinder temperature of 290 °C, an -
injection pressure of 1200kg/cm’ and a mold temperature of 80

°C.

i Thus obtained pellets and the test piece were evaluated

by the following method, and the results were obtained.
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The met hac-ylate resin of the present invention is a honopol yner of nethyl
nmet hacryl ate or a copol yner of nethyl nethacrylate with acryl ate,

nmet hacryl ate, acrylic acid, nme-thacrylic acid, styrene, acrylonitrile,
glutaric anhydride, glutarimde or a diene rubber.

[The molecular weight of the polyphenylene ethef]

The pellets provided were dissolved in chloroform and

measured with a gel permeation chromatograph (GPC) (HLC-8020
. manufactured by Toso Co., Ltd.; columns of K-806, K-805, K-804

and K-803; a detector of UV having a wave length of 290 nm; a

temperature of 40 °C; a flow rate of 1.0 ml/min), and the

molecular weight converted with that of the standard

polystyrene was determined.

[Thermal resistance stability)

After a thermal hysteresis was given to the test piece

having 3.2 mm in thickness for Izod impact test, obtained by
_the:above—mentioned injection molding, by letting alone in a
constant temperature. of 150 °C for 100 and 500 . hours, it was
notched in accordance with ASTM D256, and Izod impact test was
conducted at a temperature of 23 °C.

The materials illustrated as follows were prepared in
order to obtain the compositions of Examples and Comparative
Examples.

(Polyphenylene eﬁher ; PPE)

The polyphenylene ether (PPE) was obtained by homo-
polymerization of 2,6- dimethylphenocl and having a logarithmic
viscosity of 0.46 in chloroform solution (0.5g[d1) at 30°C. The
molecular weight (Mw) of PPE before melt-kneaded was 46,100.
(Polycarbonate ; PC)

The trade name of CALIBRE 300-10 manufactured by

T
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Acrylate includes nethyl acrylate, ethyl acrylate and butyl acrylate, and
mef haryl ate includes nmethyl nethacrylate, ethyl methacrylate, butyl
met hacryl ate and cycl ohexyl nethacryl ate.

Sumitomo-Dow .Co., Ltd., was-used.
{Polymethyl methacrylate ; PMMAY
The trade. name-of Sumipex LG manufactured by Sumitomo -
Chemical Co., Ltd.
(Polystyrene)-
Polystyrene 1 {PS-=1) :. The trade name of Sumibright
-E183N'manufactured‘by Sumitomo Chemical Co., Ltd::
Polystyrene 2. (PS-2) : The trade name -of Sumibright
UG3000 manufactured by Sumitomo-Chemical-Co.,-Ltd.
- (Additiveg-
..Additive.l : The trade name of Sanol LS-770 manufactured
"ww?&hbyﬁSaﬁkydﬁCb;;hmtd;”it&iswrepresented;by&theﬁfb;l wing

~chemical . formula (59).

e T
; HN. (5 9)
|
i y iy

Additive 2 : The trade name of'iinuvin 622 manufactured
by Ciba-Geigy Corp. It is represented by the following

chemical formula (60).
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Tﬁe,polyetherinide resin of the present invention is a resin represented by
the following formula (13), In the formula (13), n represents an integer of
1:to 1000, and Rl represents a group represented by the follow ng formul as

L

o —
. CH3 CH3 -t . "
; e ¢
i -8 . N -
: Het~O . N~CH,CHy~QCCH,CH,Cormnd - OCHy - . :
| T (6°0)
§ | cH,  cn, jn

Additive 3 :. The trade name ofJChimasorb,944~;
manufactured by;ciba-Geigy;Corp{.It»iswrepresented-by the - -

following chemical: formula (61)., - -

A (Bl) -

- Additive -4 : The trade name of Adekastab. PEP-36
manufactured by Asahi Denka Kogyo K.K. It is represented by

fthe following chemical farmula-(62).

t-Bu - B
CH,0.
Cre{O)e e

/
.CHZO

/
N\
t-Bu
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-12- Rerr] represents a group represented by the foll ow ng fornul as (20)
to (24). Preferable exanple fromthe view points of property and production
cost includes the structure represented by the

The compounds used in Examples are prepared by the
Reference Examples shown-below. Besides, % in those Reference -
Examples  is by weight ﬁnless otherwise notified. -

Reference Example 1
~:.Preparation of N,N'-bis(2,2,6,6-tetramethyl-4-piperidyl)-1,6-
. hexanediamine (Compound 1) L -

In a 5 liter autoclave were charged 981 g (6.32 mqies)-
of 2,2,6;6—tet;amethyl—4—piperidine,~350 g (3.01 moles} of .
hexamethylenediamine; 1500°'g of methangl-and 5.0 g of carbon
containing 5 % platinum thereon. with keeping the temperature

- .of -at 45 .to .55°C. .The.inside of the autoclave .was pressurized
““xtoﬁﬁﬁkbarsﬁmithfhydrogenﬂaﬁdfheatedxto.JDeSD °C to-~carry out
F*ﬁhydrogenation;~mThé~hydrogenati6n;was-completediafter 4-to' 5
‘hours. The catalyst was. removed by filtration at 70 to 80 °C
. under 2 to 3: bars; and 1070 g of N,N'-~-bis(2,2,6,6-tetramethyl-
4-piperidyl)~1l;6-hexanediamine (Cempound 1) was -obtained by
 «ddistillation. Yield : 90 %. Boiling point : 188 to 190 °C/0.80
mbar. . |
Reference Example 2 _
Preparation of N,N'-bis( 2-methoxycérbonylethyl )-N,N'-bis(2,
2,6,6-tetramethyl-4-piperidyl)-1,6-hexanediamine (Compound 2)
"In a 1 liter four-necked flask were charged §0 g (0.20
moles) of ‘N,N'~bis(2, 2,6,6-tetramethyl-4-piperidyl)-1,6~- .
hexanediamine (Compound 1) -obtained in Reference Example 1 and
200 g of methanol, and they were completély dissolvéd.

/—/
___
e
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"




following formula (25), wherein n represents an integer of 1 to 1000. The

aromatic pol ysulfone resin used in the present invention is defined as the
pol yaryl ene conpound wherein arylene units are |ocated in disorder or order
wi t.h et her bond and sul fone bond. Those having a repeating unit represented

Thereto was added dropwise of a SQIution prepared by
wdisscl§ing 35 g (0.41 moles) of methyl.acrylate in 100 g of
-~ methanol at room temperature.  Then, reaction was-allowed to

proceed for 12 hours under reflux:. After completion of the

reaction, the: selvent was distilled off and .the residue was.

recrystallizedifromghexane to obtain 98 g {0.17 mol) of the
- . Compound 2 as a white solid. ¥ield: 85 %. .Melting point:

50-52 °C.

-‘Reference. Example 3

Preparation of N,N'-~bis{2-octadecyloxycarbonylethyl)-N,N'-

bls(2 246 .6-tetramethyl-~-4~-piperidyl)-1,6-hexanediamine
=w¢Compound~3)-

& . four-necked flask.provided with a’ s;irref and . a
reflux condenser were charged 20 g (35 mmoles)'Of.N,N'—bis(z-
“methoxycarbonylethyl)-N,N'-bis(2,2,6,6-tetramethyl-4-piperidyl
)-1,6 hexanediamine . (Compound 2) obtained in Reference Example
2, 21 g-(77 mmoles) of stearyl alcohol and 200 ml of toluene,  _
tfollowed by stirring under-reflux,' Thereto was added dropwise
of a solution of 0.1 g (4 mmoles) of 1i§hium'amide in 3 g of .
methanol. Thereafter, the .solvent was distilled off with
addition of toluene and the reaction-was completed. After the

..reaction wds allowed to proceed for ‘4 hours, toluene:was added

, followed by cooling to room temperature. The organic layer

was washed with water three times and then concentrated to

obtain 23 g (22 mmol) of the Compound 3. Yield: 63 %. Melting
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by the followi ng formulas (26) to (28) are mentioned as typical exanples,
bat it is not limted to these. The conpound of the fornula (26)
i ncl udes a honopol yner

. point : 45-46 °C.
Reference Example 4
Preparation of N,N'-bis( 2-t-butoxycarbonylethyl)-N,N'-bis(2,
2,6,6-tetramethyl-4-piperidyl)-1,6-hexanediamine (Ccmpound 4)

" The procedure of Reference- Example -3 was repeated except .
that t-butyl alcohol was used instead of stearyl alcohol,
thereby‘obtaining 13 g of the Compound 4. Melting point. : 72
to 73 °C.

Reference Example 5.
'Preparationfbf:N,Ni—diacetyl—N;N!-bis(évz,6;6-tetrametnylb4~
npiperidyl)—1¢6~hgxanediamine?$Compcund_5)
;*finaaﬂsomelﬁfourﬁneeked&fiﬁskﬁwereﬁchanéed;20g7,gn(50.7‘.
5%#mmolés)“offN,N’—bis(é;2;6;6étetramethylé4-pipéridyl}—1,6- -
hexanediamine- (Compourid 1) obtained in Reference. Example -1 and.-
70 g of pyridine, and they.were -completely dissclved. - Thereto
was added dropwise of 11.64 g (0.114 moles) of acetic- "
‘;nhydride.over a period of 30 minutes, followed -by -1 hour at
140 °C. After cooling,;ioo g 20 % aqueous'Naoa and 50 ml of
toluene were a&ded and the'product-was'extrac#ed and washed
with 50 ml of water. The solvent in the toluene layer was
distilled off and the residue was recrystallized from 20 ml of
n-hexane to obtain-20.6 g of the Compound 5. Yield : 85 #%.
Melting point : 152-154 °C.
Reference Example 6

Preparation of N,N'-bis(n-hexylcarbonyl)-N,N'-bis(2,2,6,6-
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‘and t he conpound of the formula (27) includes a random copol yner, wherein
R’ represents an al kyl group having 1 to 6 carbon atoms, an al kenyl -group
‘having 3 to 10 carbon atons, a phenyl group or a halogen atom p is an
.integer of 0 to 4, besides, mand n represent nean repeating unit nunbers
and are integers of 1 to 1000, each R err] on the sane or different nucl eus
' tetramethyl-4-piperidyl)-1,6-hexanediamine (Compound 6) - .
The procedure of Reference Example 5 was repeated exocept
that heptanoic anhydride was used in .place of acetic:
anhydride, thereby obtaining 18.8 g of the.Compound 6. Meiting
point : 123-125 °C.
Reference Example 7.
Preparation of N,N‘'-bis(ethoxycarbonyl)-N,N'-big(2,2,6,6~ .
tetramethyl-4-piperidyl)ai,Szhgxanediamine.(Compound37) Ce
. At a temperature of .0.°C or lower;"22.8 g-(0.21 moles) of.. -
ethyl chlorocarbonate was added to- soclution-of 39:4 g (0.1
.moles)-of N,N'~bis(2,2,6;6-tetramethyl-4-piperidyl)-1,6~ .
uumhexﬁﬁedihmineW{GOmpoundhI}ﬁobtainedﬁinmaeﬁerengegﬁxamp1e 1. in
”200fmlwdf41;2:dichlbrbethane¢wnichﬁwaSﬁcodledEtégkloi%3;:ﬁThen,
thereto was added sléwly-8;4 g of 'sodium hydroxide dissolved
in 50 ml of water with keeping the temperature of at 0 °C..
Then, the temperature was elevated to .20 °C, and the reactant
was separated to a water layer and an.organiclayer, and the-
‘organic layer was washed with water and dried over- anhydrous
sodium sulfate to~remove.the_solventr~.Then,.the~resiéue.was
. crystallized from octane to obtain 44.1 g of the Compound 7.
Yield : 82 %. Melting point : 125 °C.

“Reference Example 8

Preparation: of Compound's-[theucheﬁical'formula'(63)] 3

I
e —

-
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may be different nmutually, and each p may be different nutually. The
conpound of the formula (28) includes a random copol yner, wherein
Rlerr]represents an al kyl group having 1 to 6 carbon atonms, an al kenyl
group having 3 to 10 carbon atons, a

Hl;ICCH cncoa
c
7 N\
<. .
¢ H ~ (83)
Jo e
/\f\
CHS' HS
H .

In a four-necked flask provided with-a thermometer and a
-wmstirrer»weregchargedqlsﬁhg$0£L4—amino—é”2m6~5rtetramethy1—
3~xﬁp1pe*1d1ne, :40.0: ni-of “toluenerand: 98g:ofrmaleic: %nhydr~de and -
- thevatmosphere in-the flask-was - -replaced. w*th nxtrogen,  _u:jp
followed by keeping the temperature of at:60 °C for 6 hours
with stirring. After completion of:the.reaction, the produced
white crystal was-filtrated éﬁ& washed .with toluene to obtain
243 g of the Compound 8,-
‘Reference Example 9
The 2,2,6,6-tetramethyl-4-piperidylamine was used as
. Compound 9.
. Reference Example 10
‘Preparation of-methyl 2,2,6,6-tetramethyl-4-piperidyl-amino-
-propionate (Compound 10)
The 7.8 g (0.05 mol) of 2,2,6,6-tetramethyl-4-piperidine
and 5.6 g (0.065 mol) of methyl acrylate were allowed to react
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-14- phenyl group or halogen atom p is an integer of O to 4, besides, g, m
and n represent nean repeating unit nunbers, g is an integer of 1 to 3, m
and n are an integer of 0 to 100, each Rlerr] on the same or different

nucl eus may be different

in 50 g of metharol under reflux for 3 hours. The solvent was
distilled to .cbtain 8.0 g of colorless liquid of methyl
2,2,5,6-tetramethyl-4-piperidyl-aminopropionate (Compound 10)
as a fraction of 130-136 °C/l.5mmHg.

Reference Example 11 -

Preparation c¢f. Compound ‘11-[the chemical formula (64)] -

0 ’ C H ]
i | -
H ?’ C — ¢ - ¥' H -
|
c C
7\ C H, 7 A\
C C '
cx. ] loeme cn, | A
__\l_ ({:/ ’_ ’\} c/
- 7N /N L /\ / \
C H ; N C H C H- N H 3
H (84) H

In a four-necked flask provided with- a thermo-meter and a
-stirrer were charged 156 g of 4-amino-2,2,6,6~tetramethyl~
‘piperidine, 32 g of acetone, 239 g of chloroform and 0.4 g_ofi-
benzyltrimethylammonium chloride, and cooled to 5 °C with
stirring. Then, thereto was added dropwise of 257.6 g of a 50 '
%  agqueous- potassium hydroxide solution over a period of 1 hour
- with keeping -the temperature of.at 5 to 10 °C,. and thereafter,
the reaction was .allowed to proceed for 5 hours. at 0 to 10 °C.
After completion of- the reaction, the agueous layer was

separated to a water layer and an organic layer, and the water
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nmutual Iy, and each p may be different nutually. As the aromatic pol ysul fone
resin used in the present invention, m(mn) in the structure unit of the
formula (27) is preferably 0.8 or nore. Besides, it is preferred that
m(mtn) in the structure unit of the formula (28) is 0.8 or nore and g i s

layer was removed. Then, the excess chloroform in the organic.
layer was distilled'off.to obtain-176 g. of a white crystal as

' Compound 11. Yield : 92.6 %. Melting point : 127-128 °C. .A
parent - ion-peak of 380 was confirmed by FD-mass spectrometry.
Reference -Example 12

Preparation of Compound 12 [the chemical formula(65)])

v | 0
: H If C —— (€ H2)s CI:IH
f c !
¢ ¢ ¢ e
cu. | |, ems cn, | |, cn,
Se o N L
C'RH s N CH s .C H , N C.H ,
H (e5) H

In a four-necked flask provided with a.thermo-meter and a- -
stirrer were charged 156 .g of 4-amino-2,2,6,6-tetramethyl~

- piperidine, 400 ml of*toluene'and 121ng;ofatriethylam;ne, and...‘f

et s ndnnt <A e 4 e cae

‘the atmosphere in the flask was replaced.with nitrogen. After.
; the content was cooled to 0_%3,-thereto,§as added dropwise.of .
119 g of sebacoyl chloride under-stirring with keeping the
~temperature of at .0 to .5 °C.. After complétion of the addition,
200 ml of 20%:aqueous?sodium;hydroxide:solution{was added to

‘dissolve the ‘hydrochloride of triethylamine produced by the

E reaction. After the agueous was separated to a water layer

and an organic layer, the water layer was removed, and the
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Anong these, the one having the repeating unit of the fornula (26) or (27)
is preferred. The 4-anino-2, 2,6, 6-tetrenethyl pi peridyl conmpound (c) having
a steric hindrance type am no grouD as a basic skeleton is represented by

the following fornula (1) or (2):

e v iy SR & o gt @

organic layer was washed with 100 ml of water. The organic
layer was -concentrated and the residue was crystallized from
n-hexane to obtain 203 g of a whiﬁe crystal as Compound 12.
Reference Example 13
Preparation of tris[2-hydroxy-3-(2,2,6,6~tetramethyl-4-
piperidylamino)-propyl]-isocyanurate (Compound 13)

Tris(2,3-epoxypropyl)isocyanurate (29.7 g) and
4-amino-2,2,6,6-tetramethylpiperidine (47.5 g) were slowly
heated in a hot bath under stirring. Heat was generated at
about 80 °C. The temperature was raised up to 100 :tl5 °C and
the temperature was held for about two hoursf _After cooling,
white powders of tris{2-hydroxy-3-(2,2,6,6-tetramethyl-4- |
piperidyl-amino)-propyl]-isocyanurate (74.5 g) (Compound 13)
was obtained. Yield : 97.4 %. Melting point : 55-60 °C.
Examples 1 to 15

The blend ratios of Examples and the molecular weights of
the polyphenylene ether in the obtained compositions (after
melt-kneaded) were shown in Table 1.
Comparative Examples 1 to 7

The compositions without the additives and Comparative
Examples using the additives 1 to 4 were shown in Table 2.
Examples 16, 17 and Comparative Example 8

Thermal resistance stability of the compositions are
shown in Table 3. , ——

e i e
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-15- radical), a hydroxyl group, an al kyl group, a cycloal kyl group, an
aklyl group, a benzyl group, an aryl group, an al kanoyl group, an al kenoyl
group, an al kyl oxy group or a
EFFECT OF TZE PRESENT INVENTTION-
Deterioration of polyphenylene ether caused.by the heat-
at the time of processing.can be markedly improved by-adding a .
specific hindered piperidine compound to the composition

comprising the polyphenylene ether and-the non-crystalline

thermoplastic resin.
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group or a group represented by the

and wherein n represents an integer of 1
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hydrogen atom an al kyl
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an integer of 2 to 6, and R3 represents an n val ent organic group.

Pref erabl e exanpl es of the .4-amno-2,2,6,6-tetranethyl- piperidyl conpound
represented by the formula (1) or (2) are [I] to [VII] shown below. [I]
Wien nis | and Rerr] is a hydrogen atom an al kyl
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aging at 150 g for
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group, a cycloal kyl group, an al kenyl group, a benzyL_gLouph_anuaLyl group
or a group represented by the following farmula (6); , wherein Y represents

a direct bond, -0- or -NR[err]-, R6 represents a di u m ai ght or
branched al kyl ene group, an al kylidene group or an’ﬂ' "ﬂﬂﬁ Bﬂtﬁ"ﬂ

err] and err
Rer ] W‘E%[T 14 CLAIMED IS.:

1. A thermoplastic resin composition which comprises -
(2) 1 to 99 % by weight of a polyphenylene ether resin,
(b) 99 to 1 % by weight of at least one non-crystélline
thermoplastic resin selected from:an- alkenyl--aromatic resin, a
non-crystalline aromatic polyester -resin, a methacrylaté
resin, a polyether imide resin and an-aromatic pelysulfone
resin, and pef 100 parts by weight -of the sum cf (a) and (b),
(c) 0.001 to 15 parts by weight of at least . one 4-amino- .
'2,2,6,6-tetramethylpiperidyi:compound-rEpresented.by‘then

»
S
LI

Tfoliowingwformula'(l)ior (2):

4r wan |
. RzT-— cee == -R3
C
CH C/ \C ca "

R’ a n
: th':...- -----{CHZ )5 ...... 1; ...... '""RB
i
H C c
f | ¢ ¢ / y
; CHs L 1S Ciy ! [} CH, ]
. CH /C\N" “cH CH /QN' “CH i (2) .
! 3 | 3 3 ' 3
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éﬁ?a;yfagro{]gprsants a hydrogen atom a hydroxﬂmmmﬁ",ﬂ”"ﬂ}’lii/ grcup or

; wherein R, represents a hydrogen atom, an.oxygen atom (oOxy
-radical), a hydroxyl group, an.alkyl group, a cycloalkyl-
group, an allyl group, a benzyl group, an.aryl group; an
alkanoyl group, an alkenoyl group, an alkyloxy group or a
cycloalkyloxy group. R, represents a hydrogen atom, an alkyl.

group or a group represented. by the foliowing. formula (3)..

i
-R.C { X }Rs o (3)

-féinwwhichmxﬁrepresentsqaﬁdirectﬁbond;#-o-ubx-aNH%,:Rguﬁepresents.
! - ~Fﬁaa?direct*boﬁd##afstraightmornbnancheaﬁaikylene-group}-an
alkylidene‘group or an:arylene.group,.and R, represents a
hydrogen atom, an alkyl group,-an -aryl group or a group .

represented by the following formula- {4) or-(Sj,,'--

f - ~CH=CHCOH . _ . . .
L]

; i (4>
| ' - © |
i
}
| /C\C
cH = S _.cu I
3¢ el 3 (5>
, CH. - N CH
z 3 f 3
Ry

; and wherein n represents an integer of 1 to 4, p represents

!

55
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Mor e preferably, when nis 1, Rerr] and R err] each r S a hydrogen
at-om or an al kyl group having 1-18 carbon ato m\“\! %@Mresents a

hydrogen atom an al kyl group, a cycl oal kyl group or the
group represented by the formula 6 in mhlch *represents a direct bond,
:0- or -NR, Rerr] represents a direct bond, a straight or branched

al kyl ene an integer cf.2 to 6, and R, representq ‘an'n.valent organic

group.

P N

2. B thermoplastic resin composition according to claim
1, wherein in the formula (1) or (2), n.is 1 and R; is a’
hydrogen  atom, an alkyl group,.a cycloalkyl group, -an-alkenyl
gréup, a benzyl group, -an aryl group - or a .group represented by

the following formula (6)3

O
il .
RC Y ¥R 8)

.5 :wherein:¥.'represents:a:divect bond, - ~0= :0ri~NR;-, R,
represents a direct bond, a straight or branched alkylene
group, an -alkylidene group -or.an arylene group, and R, . and R,
each represents-a. hydrogen atom, a hydroxyl group, an-alkyl

group or an aryl group.

3. A thermoplastic resin composition according to claim
1, wherein in the formula (1) or (2), n is 2 and R, is an

alkylene group or a group represented by the following formula

(7);

O

o

1
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group having 1-10 carbon atons, an aIkylldene r ene group, and
Rlerr] and R err] each represent a hydroge m‘@m g“ﬁmgroup havi ng

1-18 carbor. atons, an aryl group having 6 ns a group
represented by the formula (4) or (55). [II] V%en nis 2, Rerr] represents

an al kyl ene group or _a group represented by the follomnng formula (7);
, wherein R, represents.a direct. bond,:a straight -oxr branched

-alkylene -group, an -alkylidene group or an arylene group.

4. A thermoplastic resin composition:according to claim-:
1, wherein in the formula (1) or(2), n is 3:and R, is a group.

represented by-the  following formula-(8); - -

H | H
] t
§
~CH, CHCH,, \N,c\ /cazcamiz
, | P o
: | L C ~
- | 4 N
" T
| | I
CH2CHC 1,-
0
¢
H

5. @2 thermoplastic resin composition according to claim 1,
wherein in the formwla (1) or (2), n is 4 and R, is a group

represented by the following formula (9) or (10);

——
.

———
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0 0 wherein R represents a direct bond, a stLa+ghf~UT'B'anched alkylene
group, an alkylidene group or an arylene group. Nbre nis
2, Rerr] and R err] each represents a hydrogen at ﬂﬂg aﬂm oup
haylng 1- 18 carbon atomms and R err] represents an ne vgr sup ~or

grcup represented by the

) (8)

O .
1] .

6. A thermoplastic resin composition-aceording to claim
- 1, wherein in the -formula- (1), R, and R, each represents a
hydrogen atom or an alkyl group having 1-18 carbon atoms and n
is 1 or 2, and
(I) when n is 1, .R;.is a hydrogen atom, 'an alkyl group, a
cycloalkyl group, an alkenyl,gfoup.or the group represented By
‘the formula (3) in which X represents a direct bond, -0- or -
NR,~ , R, represents a direct bond, a straight or branched
valkylene:group:having 1-10 carbon atoms,; -an alkylidene éroup
‘or -arylene -group, -and R, and R, each represent a.hydrogeﬁ atom,
an alkyl group having 1-18 carbon atoms, an aryl group having
6-21 carbon atoms or a group represented by the formula (4) or
(5), and (II) when n is 2, R, is a group represented by the
T —— 58
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fcula (7) in which R represents a direct bond, .a straight or branched
al’kyl ene group having 1-10 carbon atons, an al kyl i deme—gr-otup—o+ -an-aryl-ene

- I

following formula - (7); ..

O o)

] T
o (: }219 (: S . ( 71)

 wherein R, represents a direct bond, a straight or-branched . . .
alkylene group having 1-10. carbon atoms, an alkylidene group

or an arylene group.

7. A thermoplastic xesin compositioen according to claim .
% 1, wherein in the.formula (1), n-is 2 and R, is an-alkylene:.

. group.

8. A thermoplastic resin composition according to . -claim
1, wherein in the formula (1), n is 2, R, is a hydrogen atom:-

and R, is an alkylene .group.

5 9. " A thermoplastic resin composition~accdrdiﬁg to claim -
! *1, wherein in the formula (1), n is 2, R, is a hydrogeﬁ atom or
a methyl group, R, is- a hydrogen atom and R; is a hexamethylene

group.

10. A thermoplastic resin composition according to claim

1, wherein in the formula (1), n is 2, R, is an alkyl group and

R, is an alkylene group.
This Sheet Has Been Replaced

AN

59




18 - The conpound in the formula (1), when nis 2, R epresents
represented by the fornmula (3) in which x represents a mﬂm‘ ﬁ}‘@ﬁm or
«NH-, R[err] repesents a direct bond, a straight or bru

group, an al kylidene group or an arylene group, Rs représeﬁts a hydrogen

atom an al kyl ?roup an aryl
A thermeoplastic resin compositicn accorxding  to-claim

1, wherein in the formula (1), .n is 2, R, is a.group
represented by the formula (3) in which X represents a direct
bond, -0- or -NH-, R, represents a direct bond, a straight or
branched alkylene group, an alkylidene group oOr .an-arylene

- group, R, represents a hydrogen atom, an-.alkyl group, an. aryl
group or a group represented by the formula (4) or (5),-end R,

is an alkylene group. -

12. A thermoplastic. resin comppsitionwaccarding to elaim .. -
1, wherein the non-erystalline thermoplastic resin. (b) is an

- ralkenyli.aromatic -resin..

13. A thermoplastic resin composition -according to claim - -

PYRS

1, wherein the 4-amino-<2,2,6,6-tetramethylpiperidyl compound

-(b) is a compound represented by the following formula (1) :

tr ) ----——. .
Rz? - R3
3\& (1)
/ \N/ \CH :
i 3
I Rl - n

wherein R, represents.a hydrogen -atom, -an oxygén atom (oOxy
radical), a hydroxyl group, an alkyl group having 1-8 carbon

atoms, a cycloalkyl group, an allyl group, a benzyl group, an

e ——— —
e ———
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group or a group represented by the formula (4) l“ﬂ“ﬁﬂ\ presents
an al kyl ene group, is also nore preferable. [III g “J Is a
group represented by the followi ng formula (8); ¢ Wien®n fs 4, R3is a
group represented by the followi ng formula (9) or (10),

aryl group, an-alkanoyl.group,;an.alkenoyl group, an-alkyloxy -
group or a cycloalkyloxy .group,-.and n is an integer of 1, 2.or .
4 ; and when n is- 1, R, represents a hydrogen atom, an alkyl
group having 1-8 carbon atoms or -C-(P)-(Q)-C-OE in which P

0 0
and Q represent one .selected. froin the -group consisting of an
alkylene group,. an-alkylidene group,.a vimnyl .group and a -
vinylidene group,.and R, ‘represents -a hydrogen-.atom, an alkyl
group, a cycloalkyl group, an alkenyl group, a‘benzyl_groupr _

an aryl group or a.group represented by -the following formula.

-(6),

i |
-ReC €+ ¥ R, -  (85)

in- which Y represents a direct bond, -O- —NR;s; R, represents a
direct bond, a straight.or branched-alkylenefgroup, an
-alkylidene group or .an arylene group, and R, and R; each
represents a hydroxyl group, aﬁ-alkyl‘group,-an aryl group or

a group represented by the .following fdrmula.(4) or (5),

e =CHCOH C
C:HC(?> Ca)d

—————— e
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[V] Further, the conpound represented by the followng formula (1) is also
preferable. In the formula (1), Rerr] represents a hydrogen atom an

- I

§
c/c\c'-. .
cuy I GooMs
CH > \N/ \CH .
3 i 3
Ry

; when n is 2, R, represents a hydrogen-atom, an alkyl group
having i-8 carbon atoms 0IJ¥¢~(P)—(Q)¥C—OH in which P.:
0 Y
and Q repreéent onerelected-froﬁ the - group consisting-of'an.-
mﬁalkylene:grqup&anwalkyli&enewgroupy;aavinyl:g:oupsand a .
e wvinxylidenexgroup, -and R;represents.:an .alkylene -group or a

group represented by-the.following formula (7), -

o - QO

n - n o
— C Ry C-(T)

in which R, reﬁresents a direct bond, a.straight-or,branched
alkylene group, an~alkylidene group or an arylene group;
and when n is 4, R, represents a hydrogen atom or an alkyl
group having 1-8 carbon:atoms, and R, represents a group

' ‘represented by the following formula (9) or (10),

e —— e
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atom (oxy radical), a hydroxyl gqoup, an al kyl group having 1- 8 carbon

atons, a cycloal kyl group, an allyl group, a benzyl eyl group,
an al kanoyl group, an al kenoyl group, an al kyl oxy dr’ﬂm”@”m@i’jnmfkyl oxy
group, and n is an integer of 1, 2 or 4 ; and when =138 I} »
represents a hydrogen atom

O _ (8

C—fCHz OCCH: CH, 3 .- 7 (10)

14, 2a therm0plastic--fesin composition according to claim
13, wherein in the formula (1), R, and R, each -represents a
hydrogen atom or an alkyl..group having 1-8 carbon atoms and n
is 1 or 2, and ;
(i) when n is 1, R, is a hydrogen atom, an alkyl group, a
cycloalkyl group, an alkenyl group or a-group represented by .

the following formula (6), - -

0
i - |
“RsC 4+ Y +R,  (6)

in which Y represents a direct bond, -0- or -NR,~, R, .

represents a direct bond, a straight or branched alkylene

p—————
e

e

I
IS

e
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group having 1—10'carbon-atomsf an alkylidene group or- arylene

- group, and R, and R, each represent a hydroxyl group, an.alkyl.. . .

gfoup having 1-18 carbon atoms, an aryl group having 6-21

carbon atoms or a group represented by the following formula

(4)or (5),
~CH=CHCOH e
< i .4y
O
&
N
cu,  § G .cH 2
'3 \.é i "3 o
;e ,rc: -~ . (5
(3}{3 "IN -{Zki3
‘ .
: 521

and (ii) when n is 2, .R, represents a group represented by the .. -

following formula (7), . .

o o -
H I
—- C flg; C -~ ( 7')

in which R, represents a direct bond, a straight or branched

~alkylenegroup-having 1-10 carbon atoms, an alkylidene group

or an arylene group.

15. A thermoplastic resin composition according to claim

13, wherein in the formula (1), n is 2 and R, represgnts an

64
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of an al kyl ene group, an al kylidene group, a vinyl group and a vinylidene

group, and R3 represents a hydrogen atom an al oal kyl
group, an al kenyl group, a benzyl group, an aryn'wg ﬁmlmnm
represented by the follow ng formula ; repmesents a direc

bond, -C -NRl err err] repr
alky ene] groﬁ[ p. ] .p. :esgnts a

16. A thermoplastic resin composition according to claim -
13, wherein in the formula (1), n is 2, R, represents .a

hydrogen .atom and R, represents an alkylene. group.

17. A thermoplastic .resin composition according to claim
13, wherein in the formula (1), n-is 2, R, represents a -
hydrogen atom or a methyl group, R, represents:a hydrogen atom

and R, represents a hexamethylene group.

w18, - -A“thermoplastic 'resin.composition according to -claim-
: 13;wherein in: the formula (1), n-is. 2, R;-represents an alkyl

group and R, represents an alkylene group-

19. A thermoplastic resin composition according to claim
13, wherein the compound (b) represented by the -formula (1) is . -

at leas£ one compound represented by the --follov&ing formulas .-

(L)-(iv):

HIEI Ru ?H
¢ ¢
AN AN
¢ ¢ ¢ ¢
cns\i {l:/CHSCHs\L (l:/cns
VAR . /N 7\
C H, N C Hs C H N C H
R]O (1) RIB
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direct bond, a straight or branched al kyl ene group; =

an arylene group, and R err] and R err] each repres
an al kyl group, an aryl group or a group represente
formula (4);or (5), '

an al'kylidene group or

T

Ri N Ry -lfRu»' -
C c
7 N\ 7\
¢ ¢ ¢ 'n
cu, | |, ,ewm, cu, | i/_cus
\c c/. c c
| /N SN /N N\
C H ; N - e Hsy CH,; . N . C H_ 3
Rlo i) R‘"
) 0 R|4R130 ?lglni‘{uc':
HO- C-C=C - c1;: R l;ic-c::c-c-oxi
c | C '
7N : 7 N\
c ¢ . c ¢
c C c c .
N\ s N\ . \ 7/ N\
C H N - CHs €CH: N . C H
Rll) (iil) Rl_ﬂ
0 R.“‘f"?, | 0 Ru Ifug
HO-C-C-C-CN R NC-C-C -C-OH
HH (!: (': HH
7 \ 7 \
¢ ¢ - ¢ ¢
cu, | |, ,cH, cn, | .{/cns
\c c/ c c
| /N s°\ N 70N\
C H ; NN CHs €CH, N C H
Rug (iv) Rro
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; when nis 2, Rerr] represents a hydrogen ato ﬂ“‘“““mﬂ haV| ng 1-8
cdrbon atons or -G (P)-(Q-CGOHin which P and Q\‘“ﬂ“ esent one
selected ftromthe group consisting of an al kyl ene ¢rolip &n alkylldene
group, a vinyl group and a
wherein R,, represéfits a hydrogen. atom,. an alkyl group or an
alkyloxy group, R;, represents an -alkylene group, R,, represents

an alkyl group, and R;; and R,, each represents a hydrogen atom

or a methyl group.

20. A thermoplastic resin.composition.according to claim
19, wherein in the formula (i), R,, represents a hydrogen atom,
a hydroxyl group, an alkyl group having 1-10 carbon atoms.or
an alkyloxy group having:1-10 carbon atoms, and-R,; represents

an alkylene group having 2-8 carbon atoms.

"ﬂ21wn»Aathermoplasticzresinﬁcemposition~according to claim
19, vwherein’ in-the- formula (i), R, répresents a-hydrogen atom

or a methyl group and:R,, represents a hexamethylene group.

22. A thermoplastic resin composition according to claim
19, wherein in -the formula (ii), R,, represents a hydrogen.
‘atom, a hydroxyl group, an alkyl group having 1-10 carbon
atoms or an alkyloxyfgroup having i—lo-carbon atoms; R,
‘ represents an alkylene group having 2—§ carbon atoms,.and R,,

represents an alkyl group having 1-18 carbon atoms.

23. A thermoplastic resin composition according to claim
* 19, wherein in the formula (ii), R,, represents a hydrogen atom

‘ or a methyl group.

e
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vi nx.ylidene group, and Rlerr] represents an al kyl ene group or a group
represented by the following formula (7), Hllﬂﬂmmmmny]m epresents a
di rect bond, a straight or branched al kyl e Llldene group or
an, aryl ene group; and when n is 4, Rlerr] répresént8 a*hydrogen atomor an
aIkyI group having 1-8 carbon atons and R3 represents a group

24. A thermaplastlc ‘resin composition according:to claim
19, wherein in the formula (iiiy, R,, .represents a hydrogen
atom, a hydroxyl ‘group, an alkyl group having 1-10 .carbon

atoms or an alkyloxy group having 1-10 carbon atoms, and R,

represents an alkylene group having 2-8 carbon atoms.
25. A thermoplastic resin composition-according to claim
.19, wherein in the formula (iii), R,, represents a hydrogen .

atom or a methyl.group.

26. A thermoplastic -resin- composition accordlng to claim

& @rL s b AN IO R vg ke win o s - vm

: -19,xmhere1n 1n the formula {(iv), R represents a hydrogen

i ' 5
: ~atom, a hydroxyl group,aan~alkyl"group"hav1ng 1¢10-carbon
atoms or an-alkyloxy group having 1-10 carbon atoms, and R;;

represents an alkylene group having 2-8 carbon .atoms.

A e o abekr £ 2t D =4 e s e enan -

27. A thermoplastic resin composition according to claim

R

.19, wherein in the formula (iv), R,, represents a hydrogen atom

or a methyl grbup..

[ S

i 28. A thermoplastic resin composition according to claim
-1, wherein the . 4-amino-2,2,6,6-tetramethylpiperidyl compound

(c) is a compound represented by the following formula (1)
I

—

e

—
as Bee! nReplaced
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represented by the following fornula (9) .or (10), 0  -22-

o a HIIIII\ Wl Illﬂ \llll \\ \II\

lr -
2’;"""' R,
c’c\c
CHB\J: LCHy |- (1)
PaRS / ~N
CHy” N7 oy
|
Rl n

wherein R, represents a hydrogen atom, an oxygen atom (OXy N
radical), a hydroxyl group, an alkyl group having 1-8 carbon
atoms, a cycloalkyl group,.an'allyl group, a benzyl.group,'an
aryl group, an alkanoyl group, an alkenoyl group, an alkyloky
~group-or -a cycloalkyloxy ‘group, R, represents :a hydrogen. atom-
sor.:alkyl ‘group, -and. n'is.-an integer of 1, 2 or: ¢ ; and

(I) when n=1, Rz'is a hydrogen atom, an alkyl group,.a
cycloalkyl group, an alkenyl group, a benzyl group, an allyl -

group or a group represented by the following formula (6),

O
|
-Re(':-{-'x’..f-)—R-;- (6)

in which Y represents a direct bond, -0- -NR,-, R; represents
a direct bond, a straight or branched alkylene group, an
;alkvlidene group or an arylene group, and R, and R, each
represents a hydroxyl group, an alkfl group, an aryl group or

a group represented by.the following formula (4) or (5).

This Sheet Has Been Replaced
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More preferably, in the formula (1), Rlerr] and R2 each represents.a. .
hydr ogen atom or an al kyl group having 1-8 carbon atons, %ﬂ Wnen nis

1, R3 is a hydrogen atom an alkyl group, a cycloalkyl J“Hma
group or a group represented by the formula (6) in mhlch ,

ditect bond, -0- or -NR8-, R6 represents a direct bond, a strafgh
br anched

#CH=CHCOH ;
T (4)
(o)
!
C/C - |
CH4 ~L g ~CH (._5_-)
CH4 < “N7 S cHg EY
i
Ry

(IX) when h=2;.23 represents a group represented by the - -

following formula (7),

O O

1 ]
~CRgC - D

in which R, represents a direct bond, a straight or branched
alkylene group, an alkylidene group or an. arylene group, and
(IV) when n is 4, R, represents a group represented by the

following formula (%) or (10).'

SR
U
e et

heet Has Been Replaced

T il

70




al kyl ene group having 1-10 carbon atons, an al kylidene group or aryl ene
group, and R err] and R err] each represent a hydr"oxyl* gmu&-——an al kyl

group having 1-18 carbon atonms, an aryl group havi Mﬁi n atons or
AR, P e (O e T Wil
O

i
CHz C"‘"

'e) _ (8)

. C—4CH;OCCHsCH.¥s - (1.0)

29. A thermoplastic resin composition according to claim
28, wherein in the formula (1), R, represents a hydrogep atom
or an alkyl group having 1-8 carbon atoms, R, represents a
hydrogen atom or an alkyl -group having 1-18 carbon atoms, and

n is an integer of 1 or 2 ;

and when n is 1, R, represents a hydrogen atom, an alkyl group,
' a cycloalkyl group, an alkenyl group or a group represented by

the following formula (6),

O
. 1
! -ReC €+ Y R; (6)

in which Y represents a direct bond, -0- or -NR,~, R,

——

e o

71
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group represented by the forrmula (7) in which R[err] ect
bend, a straight or branched al kyl ene group havi ng 1 mﬂmﬂﬂﬂmﬁm
alkylldene group or an arylene group. Further, eas one cenpeun
&gpresented by the followi ng formulas (i)- (|v) |s al so nore preferable

- represents a direct bond, a straight or branched alkylene
group having 1-10 &arbon atoms, ap~alkylidene group having 1-
10 carbon atoms or arylene group, and R, and R, each represent
a hydrogen atom, an alkyl group having 1-18 carbon atoms, an

aryl group having 6-21 carbon atoms or a group represented by

the following formula (4)or (5),

-—(:!I==(:!iﬁ§()!i

(4)
O
: |
cf-c \c '
cnS \, , , ~CH .
Hy ' ) 3
Ry

; and when n is 2, R, represents a group represented by the

. following formula (7),

O 0

. t I}
BT N S

in which R, represents a direct .bond, a straight or branched

{ . ‘alkylene group having 1-10 carbon atoms, an alkylidene group

having 1-10 carbon atoms or an arylene group.

30. A thermoplastic resin composition according to claim

72
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al kyl oxy group, Rrtt] represents an al kyle

IIIIIRhIIIII mu n||| i ||||

1, wherein the 4-amino-2,2,6,6-tetramethylpiperidyl compound

(c) is a compound ¥&presented by the following formula (2) :

RZT -------- -(CHZ)I;------xlq----------a3
-c/c\ /C
CH, \!c\ é,crx3 : S\R CHs
CHy 7/ N7 \c33 cus/ N’ \ca3 (2)
| }
Rl R1 n

wherein R, represents a hydrogen atom, an oxygen atom (oxy
Tradical),"éﬁhydroxlegroup,.an'alkyl group having 1-8 carbon
-atoms,.a ‘cycloalkyl group, an-allyl -group, a -benzyl group, an

aryl group, an alkanoyl group, an alkenoyl group, an -alkyloxy

group or a cycloalkyloxy group, and n is an integer of 3;

and wherein R, represents a hydrogen atom or an alkyl group

having 1-8 carbon atoms and p is an integer of 2 to 8, and R,

represents a group represented by the following formula (8) ;

T ———— e,
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an al kyl group, and R err] and R err] each represents a hydrogen atomor a

methyl group. In the formula (i), preferably, Rerr],

r epr esents—a ~hydrogen

atom a hydroxyl group, an alkyl group having 1-10 carbo TR
Syl ory - | oo SN e

akkyl oxy group having 1-10 carbon atons, and R[err]
grfoup having 2-8 carbon atons, and nore
H H
1 I
0 0 0
{
~CH,CHCH, 2y ,c\ CH cucu2
l t
,;C\_ N/C\\
2(!ZHCH -
0
t
H
74
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‘preferably, Rerr] represents a hydrogen atomor a nethyl group and R err]

represents a hexanethylene group. In the formula (ii), preferably, R err]

représents a hydrogen atom a hydroxyl group, an al kyl group having 1-10

PR

et e U+ e e i = 8 %

et it an e hen

carbon atons or an al kyl oxy group having 1-10 carbon atons, R err]

represents an al kyl ene group having 2-8 carbon atons, and R err]
ABSTRACT

THERMOPLASTIC RESIN COMPOSITION
The present invention provides a thermoplastic resin

composition improved in process stability and in heat

stability which comprises :

(a) 1 to 99 % by weight of a polyphenylene ether resin,

(b) 99 to 1 % by weight of at least one non-crystalline

thermoplastic resin selected from an alkenyl aromatic resin, a

non-crystalline aromatic polyester resin, a methacrylate

resin, a polyether imide and an aromatic polysulfone resin,

and per 100 parts by weight.of the sum of (2) and (b),
“'(c) :0.001 to 15 parts by-weight of at-least one 4-am1no—
::2,2,6,6~tetramethylpiperidyl compound represented by the.

following formula (1) or (2) ;

>~ -
Rz‘?.""‘" "R3
C
CH ¢’ \C _CH
34 3 (1)
CH,” "N’ e
3 i 3
Rl ) n
2’:"'""“c’*z’ﬁ'"“"‘“"“"""R3
c ¢
¢ e c’ ‘ e
CH /C\N' SCH CH, ~ N’ \CcH
3 l 3 3 | 3
Ry Ry n
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irepresents an al kyl group having 1-18 carbon atons,- and nore preferably,
Rlerr], represents a hydrogen atomor a methyl group. -25 -

' ; wherein R, repréﬁ%hts a hydrogen atom, an oxygen atom (OXxy
§ radical), a hydroxyl group, an alkyl group, a cycloalkyl
group, an allyl group, a benzyl group, an aryl group, an
alkanoyl group, an alkenoyl group, an alkyloxy group or a
cycloalkyloxy group. R, represents a hydrogen atom, an alkyl

group or a group represented by the following formula (3),

O
~- I
’ “-R.C{t+X95-R; . (3)

* in:which X :represents:-a.direct bond, -0- or.-NH-, R, represents

! a direct bond, a straight or branched alkylene group, an
.alkylidene group or an arylene group, and R; represents a
hydrogen atom, an alkyl group, an aryl group or a group

represented by the following formula (4) or (5),

kbt B St e

% - OH
CH=CHCO (4)
| O
i
!
!
< o
CH5 | d —~CHs
/c-\ e - €52
CH, - N CHs
3 f
Ry
76
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In the formula (iii), preferably, R err] represents a hydrogen atom a
hydr oxyl group, an al kyl group having 1-10 carbon atons or an al kyl oxy
group having 1-10 carbon atonms, and Rl err], represents an al kyl ene group
havi ng 2-8 carbon atons, and nore preferably, R err] represents a hydrogen
atomor a nethyl group. In the fornula (iv), preferably, R err] represents
a hydrogen; and wherein n represents an integer of 1 to 4, p represents

an integer of 2 to g, and R, represents an n valent organic

group.

\

—



atom a hydroxyl group, an al kyl group having 1-10 carbon ﬁtpnﬁ Qr-an- -
atkyl oxy group having 1-10 carbon atons, and Rlerr] represents’ hM%IkyﬁéhE ;
group having 2-8 carbon atons, and nore preferably, Rerr]; represents a-
hydrogen atomor a methyl group. [VI] The conpound repres@nted ythegs.
fol*kowi ng fornula (1) . 1-

The present invention relates -to. 2 thermoplastic resin
- composition which comprises a polyphenyvlene ether and a non-
crystalline thermcplastic resin, having improved properties in -

process stability and in heat 'stahility on .practicallyv.using.

sgeription d -
A polyphenylene ether ‘resin is a thermoplastic resin
. superior in various characteristics such as mechanicél
properties, heat resistance and dimensional stability.
However, it is apt to undergo coloration and deteriorations
such as cross-linking when -melded at high .temperatures.
Especially, in the presence of oxygen, -it undergoes -serious-’
deterioration due to the heat to cause gelation, increasing in
molecular weight or sometimes produce black 'specks.
Furthermore, polyphenylene ether resin feadily undergoes
discoloration with light. ‘
In order to offset these defects of the resin, it has

.(r ,,,3
been proposed to add wvarious: {dxtlves. For exampleb?

Mgt -_,= ‘5,“‘- ..__";? Vs

phosphorus additives are proposed in Japanese Patent Kokoku
No. 44-29751 and phenolic additives are proposed in Japanese

Patent Kokoku No. 46-24782. Furthermore, many attempts such

I
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wherein Rl represents a hydrogen atom an oxygen aton1(oxy“lad1cal}~wa~““;”
hydr.oxyl group, an al kyl group having 1-8 carbon atons, a cy&toalkyF gweup,;
an allyl group, a benzyl group, an aryl group, an alkanoyl gf-eup;an” | e
al kenoyl group, an al kyl oxy group or a cycl oal kyl oxy groupv R2, repnesenﬁs}
hydeogen atom or al kyl group, ; and -2. Vo

as use of vpriogs stabilizers containLng steric hindrance type
aminas or c;ntaining staric hindrance type aminas and phanolic
addizives have been made mainly for inhibizion of the
diaéolcration with light as disclosad in Japanesa Pataenz Xokal
Nos. 60-149646 and 60-203130, U.S. Patent Nos. 4232131,
4233410, 4233412, 4234639, 4260689, 4260691 and 42993928, EP
034048A2, EP 134523A1, EP 146879A2, EP 146878A2, EP 15196#&1,
EP 149454A2, E® 233153A2, EP 24072322, TP 22936332 and E?
313118al. gany of these attempts may be effective for improving
evaporasggﬁgééﬁggégélizezs at the time of processing oz actual
use, and various compounds containing steric hindrance type
amines alcne or copolymers {(oligomers) with other components

" have been proposed. However, none of these proposals have

provided sufficient effects to inhibit deterioration at heating.

SUMMARY OF THE INVENTION
The present invention relates to a thermoplastic resin
‘composition comprising a polyphenylene ather rasin and a non-

crystalline thrmoplastic resin, which is inhibited from

gt

deterioration at the time of processing, especially with heat.
The present lnvénto:s have found that a conspicuous

effaect to Llnkibit tﬁe‘ﬂete loration with Reatz icin be obtained

by adding a compoundwcontaininq steric hindrance type amine

having a specific gtructure =0 a thermoplastic resin

composition comprising a polyphenylene ether resin and a aca-
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(i) when nis 1, Rerr] represents a hydrogen atom an al kyl group,
a cycl oal kyl group, an al kenyl group, a benzyl group, an §E%¥r -

I A
% }

o1

i

4

crystalline thrmeplastic-resin.

The present invention relates to a thermoplastic resin
‘composition which -comprises :
(2) 1 to 99 $ by weight of a polyphenylene ether resin,
(b} 99 to-1 % by weight of at least one non-crystalline
thermoplastic resin selected from an alkenyl arcmatic resin, a .
non-crystalline aromatic polyester resin, -a methacrylate
resin, a pclyetherimide resin and an aromatic polysulfone
resin, and. per. 100 parts by weight of.the sum of (a) and (b),
{(c) 0.091 to 15 parts by weight of at least ore 4-aming-
2,2,6,6-tetramethylpiperidyl compound represented by the

following formula (1) or (2) ;

Jr- -
*"2"‘" TRy
e’ Ne
ol Jems |
7 NNN
CH3 Cﬂa
Rl ) n
R2N| """""" .(mziﬁ ‘‘‘‘‘ l\l‘ ...... .“23
C
¢ ¢ ¢
CHy i é,m3 CHy ! | CHy
CH /C\N/ \CH CH /C\N/ NCH (2)
3 | 3 3 | 3
Rl Rl n
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group or a group represented by the following fornula (6), in which Y

represents a direct bond, -0- -NR8-, Rlerr] -represents a diteect-bond—a~.
strai ght or branched al kyl ene group, an al kyl i dene group ot an - aryleneushﬂ
group, and R7 and R each represents a hydroxyl. group, an: aBky groupf”aq
aryl group or a group represented by thg_follow ng fornula (4) OF - (5) :

g i

ot

i
i
H
H

; wherein R, represents a hydrogen atom, -an oxygen aﬁéﬁf}oxy
radical), a hydroxyl group, an alkyl .group, a.cycloalkyil
group, an allyl group, a benzyl group, an aryl group, an
alkanoyl group, an alkequl group, an alkyloxy group or a
cycloalkyloxy group, and R, represents a hydrogen atom, an

alkyl group or a group represented by the following formula

(3),

O
il
“RiCX-3R; .- (3)

in which X represents a direct kend, -0- or -NB-, R, represents
a direct bond, a .straight.or branched alkylene group, an '
alkylidene group or an .arylene group, and R; represents a -
hydrogen atom, an alkyl group, .an aryl group Or a group. -

represented by the following formula (4) or (5),

- HCOH ¥
CH=CHC ca3
o
]
/C\C
el
CH. - N CH
3 l 3
R, I
This Sheet
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- CH=CHOCH (i1) when n is 2, Rlerr] represents a group reérz
following fornula (7), e

; and wherein 0 represents an integer of 1 to .4, p represents

. an integer. of 2 to §, and R, represents an n valent organic

group.

RESENT- N

The polyphanylene ether resin (a) of the present
invention is a polymer obtained by oxidation polymerization of.
at least one phenol compound represented by the following
formula with oxygen or a gas containing-oxygen .using an

oxidation coupling catalyst ;

CH
Ry Rz
O
ng \R16
R17

wherein R,,; Ru;.Ru, R,;7and R,.each represents a hydrcgen .
atom, a halogen atom or a substituted or_unsubstituted . .
hydrocarbon-éroup and at least one of them is a hydrogen atem.
Examples of Ry, R, R,;, Ry, and R, are hydrogen,
chlorine, bromine, fluorine, iodine, methyl, eth}l, n- or iso-
propyl, pri-, sec- or t—buéyl, chioroethyl, hydroxyéthyl,
phenylethyl, benzyl, hydroxymethyl, carboxyethyl,
methoxycarbonylethyl, cyancethyl, phenyl, chlorophenyl,

methylphenyl, dimethylphenyl, ethylphenyl and allyl.

Examples of the compounds represented bw _the above
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27 - in which Rerr]q represents a direct bond, a stralght or.. bram:heci,_,,s _

al kyl ene group, an al kylidene group or an arylene group, ;ahd (iv) when n iis
4, Rlerr] represents a group represented by the fol | owi ng fornu[a (Q?’or f
(10). More preferably, in the fornmula (1), Rerr] represenis a hydrogen :

-6- o E

s o A R e i

formula are phenol, o-, m-. or p-cresol, 2,6-, 2,5-, 2,4~ cx.
3,5-dimethylphenol, - 2-methyl-6-phe nylphenol, 2,6-diphenyl- .-

~ phenol, 2,6-diethylphencl, 2-methyl-6-ethylphenol, 2,3,5-,
2,3,6- or 2,4,6-trimethylphenol, 3-methyl-6-t-butylphencl,
thymol and 2-methyl-6-allylphenal. -

The phenol compounds of the above.formula can alsé be
‘copolymerized~with other phenol compounds, for example,
polyhydric aromatic. compounds such as bisphenol A,-teira—
bromobisphenol A, resorcin, hydroquinone and nowolak resins.

As preferable examples- of the polyphenylene ether resin
(a), mention may be-made of homopolymers of 2,6~dimethyl-
phenol, homopolymers of. 2,5-diphenylphenol, copolymers of a
larger aﬁbunt of 2,6-dimethylphenol  and a smaller amcunt of 3-
methyl-6-t-butylphenol or 2,3,6-trimethylphenol.

Any oxidation coupling.catalysts may be used: for. .
oxidizing'polyﬁerization.of the phenol compound as far as they-

. have polymerization ability.

The non-crystalline thermoplastic resin (b) of the
present invention is at least one selected from an alkenyl
aromatic resin, a non-crystalline aromatic polyester resin, a
methacrylate resin, a polyether imide resin and an aromatic
polysulfone resin.

The alkenyl aromatic resin includes a homopolymer and a

copolymer containing an aromatic vinyl compound represented by
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A

atom or an al kyl group having 1-8 carbon atons, Rerr] repﬁesenﬁ§ s
hydrogen atom or an al kyl group having 1-18 carbon at ons ;land”mﬁgﬁmn S 1,
Rlerr] represents a hydrogen atom an al kyl group, a cycloalkyl . grioup ¥EN {

al kenyl group or a group represented by ! f
-7- |

b o e s e S

the follcocwing formula (11) ;
C=CHj
. 1
(z')s - (11

wherein R represents a hydrogenwaﬁqm, an alkyl grcup having. 1
to 6 carbon atoms or a halcgen atom, 2 repfesents-a hydrogen
atom, a vinyl group, a halogen atom, an amins group. oI" an alkyl
group having 1-8 carbon atoms, and 1 is 0.or an integer bf 1
to 5.

The example of the alkenyl aromatic resin inciudes a
polymer containing cne kind or plural xinds of pclyﬁerization
uinit selected from styrene, -a-methylstyrene -and p-methyl-
styrene, polystyrene (PS resin), polychlorostyrene, poly-a-
methylstyrene, -styrene-acrylonitrile copclymer:(As.resin),.
styrene-a-methyistyréne copolymer, styrene-4-methylstyrene.
copolymer, styrene-maleic anhydride copolymer and styrene- -
methylmethacrylate copolymer (MS résin).

Besides, it includes a copolymer'of a compound
containing 2 or more vinyl groups such as divinyi benzene gnd
ethyleneglycol dimethacrylate, with the above—mentioned
arcmatic vinyl compound.

Further, the alkenyl aromatic resin includes a rubber-
modified polymer containing a dispersed rubber phase in the

matrix of the alkenyl aromatic resin phase. The rubber used
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-28- the fornula (6) in which Y represents a direct bond, ~6-—0¢-=NRLerrl:,,
Rl err] represents a direct bond, a straight or branched aIkyIEne GrORREHEET
havi ng 1-10 carbon atons, an alkylldene group having 1-10; carbon“atnﬂﬁ~eF5;
aryl ene group, and R7 and R each b § % 3y ago '

. -8- ! ’

e

i
i A 4 o it o

p e e H

|

here includes a homopolymer or copolymer containing -a diene .
component such.as polybutadiene rubber (BR), polyisoprené
rubkber (IR), polychlorobutadiene. rubber, a butadiesne-styrene
copolymer rubber, an isoprene-styrene copolymer rubber, a
butadiéne-acrylonitrile copolymer -rubber (NBR), an
isobutylene-butadiene or .-isoprene copolymer rubber,-an
- ethylene-propylene copolymer rubber (EPM) and an ethylene-~ ..
prdpylene-non—conjugated diene copolymer rubber (EPDM)..
Various methods are-known as a method for .dispersing the
rubber into the matrix of the alkenyl aromatic resin phase,
and for example, a method by blendiﬁg-mechanically,-a method
by sclution-blending, 2nd a method by dissolving-a rubber-into
an alkenyl aromatic monomer and graft-copolymerizing said
monomer, are mentioned, and any one of them may be used.
Besides, -a polymerization method may :be. any cne-of .
polymerization methods 'such. as an emulsion polymerization
process; - a bulk ‘polymerization process (Japanese Examined
Patent Kokoku No.42-662 and USP 3435096), a solution
polymerization process (USP 3538190 and USP 3538191) and a
suspension polymerization process (Japansse Examined Patents
Kokoku No.49-10831, No.57-40166 and No.62-10565). The ratio
of the rubber to the alkenyl aromatic moncmer in th2 rubber-
modified alkenyl aromatic resin is preferably 0.5 to 80 %, and

more preferably 0.5 to 50% by weight of the rubber as total

amount of 100.
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represent a hydrogen atom an al kyl group having 1-18 carbon atons, an'aﬁyv{
group havi ng 6-21 carbon atoms or a group represented by the fornula (4)or
(5)"; and when n is 2, Rlerr] represents a group -represented by the formttal
(7) in which R represents a direct bond, a straight or branched al kyl ene
group having 1-10 carbon atons, an -9. ;

e Bt S 8 G = BN T8 Y T+

As the examples of the rubber-modified alkenyl arcmatic.
resin, a high impact polystyrene .(HIPS) such as polystyrene .,
modified with polybutadiene. rubber, polystyrene modified with
styrene-butadiene copolymer rubber and polystyrene modified-
with ethylene-pr opylene—non-gon)ugaued diene ccpolymer rabber,
an acrylonitrile-butadiene-styrene copolymer resin known as

" ABS resin-and anfacrylcnitrile-(etﬁylene—propylene—non—.-
conjugated diene copolymer rubber)-styrene resin known as AES .
resin are mentioned.

The non-crystalline aromatic polyester resin is
polvcarbonate resin-and polyaf?lateﬂresin.

The polycarbonate resin of the present invention is 4,4-
dioxydialkanic polycarbonate including 4,4-dihydroxydiphenyl-
2,2-propane (bisphenol A), and among them, 4,4-dihydroxy-
diphenylfz}z-prOPane.ofapolycarbonate having number average .-
molecular weight-of 15,000 +to. 80,000  is especially preferred.
These polycarbonates-arezprepared with an arbitrary method.
For example, a method of preparing by -using 4,4-dihydroxy-
diphenyl-2,2-propane and phosgene in the presence of sodium
hydroxide aqueous solution and a solvent, and a method of
preparing by ester interchanging of 4 ,4-dihydroxydiphenyl-2,2-
propane with carbonic diester in the presence of a cataly;t
are mentioned.

The polyarylate resin of the present invention is a

polyester resin obtained from bisphenols and terephthalic acid

e
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al kyl i dene group having 1-10 carbon atoms or an aryl ene group. =[] ‘The -}
conpound represented by the following fornula (2) wherein Fﬂ;represents a.,

hydrogen atom an oxygen atom (Oxy radical), a hydroxyl gr@up an. %L.M, g
group having 1-8 carbon atons, a cycl oal kyl group, an aIIyl group,%a b@nzyl

group,

an

-10 -

J
4
I

[

R NI

‘and/or isophthalic acid.. As the bisphenols, those having a ..

structure.represénted.by the following formula (12) are used ;

Ri © Ra2

7 N\

CH= . - X
Nt

™

In the formula (12j, X is a group selected from -0-, -S-
» —CO- and a hydrocarbon group -having .l to 10 carbon atcms,
and R, to R, and R', to'R', represent-a .group selected from a ...

hydrogen atom, a halogen atom and a hydrcearbon group. When X

-represents a hydrocarbon group having 1 to 10 carbon atoms, an

" alkylene group, a branched alkylene group and a halogen-

substituted alkyl group are included. On the other hand, éach
terephthalic acid and isophthalic acid can be used alone or .in
combination. It is obtained by polymerizing the -abdve-.
mentioned bisphenols with terephthalic.ac;duand[or isophthalic
acid, and as a polymerizaticn-method, either of -usual
interfacial polymerization process or solution polymerization
process may be uséd. Besides, these polyarylate resins having
a molecular weight of 5,000 to 70,000 are preferred.

The methacrylate resin of the present invention is a
homopolymer of methyl methacrylate or a copolymer of methyl
methacrylate with acrylate, methacrylate, acrylic acid,

methacrylic acid, styrene, acrylonitrile, glutaric anhydride,

glutarimide or a diene rubber.
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aryl group, an al kanoyl group, an al kenoyl group, an alkyloxy group orsa

cycl oal kyl oxy group, R2 represents a hydrogen atomor ah afkyl

“group haV|ng

1-8 carbon atoms, nis an integer of 3, pis an |nteger{0¥ 2 toﬂﬁ apde3

represents a group .

i
3
3

{
S11-
1

AL LSRRy ek meid s 8ty o

"Acrylate includes methyl acrylate, :ethyl acrylate.and

butyl acrylate, and methacrylate includes methyl methacrylate,

-ethyl methacrylate, butyl methacrylate and cyclohexyl

methacrylate.

The polyetherimide resin of the present invention is a

resin represented by -the following formuia (13),-

In the formula (13), n represents-an integer of 1 tc 1000,

and R; reprasents a group reprassented-by the-following.formulas

(14) to (19).

Ch

{_‘ri(m G o

CHy

@ —O'\lgi
@ (17) 18)
CF3
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29 - represented by the fol

owing formula (8) ; Exanples of [n=1] of [IT}T

[V] .and (VI] of the conpound (c) of the present invention ;nclude'

4- Am no- 2, 2, 6, 6- tetranethyl

4- et hyl - am no- 2, 2, 6, 6-t et ranet hyl - 4- ;

- pi peridi ne, |
12- L
|

i AT B i B e s R TR S Semm i ek

R, r2presents a.group represented by the following formulas ...

(20) to (24).

Q |
E—@- (23)

Preferable example from the view points of property and

production cost.includes the .structure represented by the

following formula

(25),

7

-@—ﬁ (25).

0

wherein n represents an integer of 1 to 1000.

The aromatic poclysulfone resin used in the' present

invention is defined as the polyarylene compound wherein

arylene units are located in disorder or order with ether bond

and sulfone bond.

! typical examples, but it is not limited to these.

Those having a repeating unit represented

by the following formulas (26) to (28} are mentioned as

——

-
e
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pi peridi ne, 4-ethylanm no-2, 2,6, 6-tetra-nethyl pi peridine, 4-:
propyl am no- 2, 2, 6, 6-tetranet hyl pi peridirne, 4-butylamno- ;
2,2,6,6-tetra- nethylplperldlne 4- hexyl am no- 2, 2, 6, 6- et annd
tetranethylplperldlne 4-octylam no-2,2,6,6-tetra- nethylplperldlﬁe v SFES
4- dodecanyl - am no- 2, 2, 6, 6-t et ranet hyl - P;perldlne -
4-di et hyl am no- 2, 2, 6 6 tetranethylplperldlne N- 2

“’(’O'@“SO; . . (26)

]
£
{
i
- b

AR A AR e e o

(R0), (Re), (Ri) (Ri),

oD s0-@ht o B bk

The compound of the formula. (26) includes a homopolymer-
and. the compound of the formula (27) igcludes.a random
ccpolymer, wherein R, represenﬁs an alkyl group having 1 to &
carbon atoms, .an alkenyl group having 3 to 10 carbon atoms, a
phenvl _group or:a halogen atom, p is an integer of.C to 4,
besides, m and-n rapresent-mean.repeating:unitunumbers-and_are
integers of 1 to 1000, each R, on the same or different nucleus

may be different mutually, and each p may be different mutually.

(R0, (Ri), (R)

o
fo-(Bs0-Phtot@ v

The compound of the formula (28) includes a random
copolymer, wherein R, represents an alkyl group having 1 to &

carbon atoms, an alkényl group having 3 to 10 carbon atoms, a

This Sheet Has Been Rep

LT



(2,2,6,6-tetranet hyl -4-pi peridyl) piperidine, N-(2,2,6,6- 1
tet[anethyl 4-pi peridyl)acetam de and N-(2, 2, 6, 6- tetraneth
4-pi peri dyl ) st earoyl am de. Besides, nention may be nade of |
represented by the foll ow ng fornulas (29) to (47).

-14-

phenyl grcup or halogen atcm, p is an integer of 0 td 4,
basides, q, m and n represent mean repeating unit numbers. g
is an integer-of 1 to 3, m and n are an integer of 0 to 100,
each R, on the same or different nucleus may be different
mutually, and-.each p mav be different mutually.

As the aromatic polysulfone resin used in the present
invention, m/(m+n) in the structure unit of the formula (27)
is preferably 0.8 or more. Besides, it-is preferred that
-m/(m+n} in the structure unit of the formula (28) is 6.3 or
more and q is 1. |

Among these, the one-having.the repeating vnit of the

formula (2&)_0; (27) is-preferred.

The 4-amino-2,2,6,86-tetramethylpiperidyl compound (c)
having a steric hindrance type: amino group as a .basic.skeleton .

is represented by the following formula (1}-.or.{2):

L od -

Rz"'“ et R
C
c” e
cnz\(!: (g:/cri3
CH3/ N \CH3
i

31 n

(1)

e ————
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30

-15- S

'i vt ey
-3
~cezeneN-omevaaa, 3
[ RyN-wos coe e CHy ) 5ooe o t
! C
/C\c II : cﬂ] 2 )
CH3 \é\ C< CH /C\N/ \CH
Cd, 2 W CH3 ‘
? il
; ’ Rl
l —

er S r ar oxygen atom (oxy -
Yg o
resents & hydr ogen &tom,-
Irep Y
; wherein R
i

vl
k e a cycloalky
hydrcxyl group, -an alkyl group,

. radical), a hy Y

’ Ou &~ a benz l- g .Odp, an
a. a -

py . ( ) r .

O

Il | (3)
~R.C +X 3R,

r f, 4
S n r
e

n
bond, a straight or branched alkylene gro::t:tsa a
i ’
a :l:.:::ne group or an arylene group, and R, Zcipze -
aLJ-dYo en atom, an alkyl group, an arvl group 5.).
::p:e:ented by the following formula (4) or (5),

—
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Exampl es of [n=2] of (II], [V] and (M'] of the conpound (c) of the present
I nvention include conpounds below. In the fornula (1) or (2) A
i ncl udes, for exanple, a hydrogen

-16 - t
~CH=CHCOH - . o
it C4)
fo)
&
i N
cu. . § €. cu -
'3 \"25 A e '.(f5)
v ‘e
cH, <~ N7 T cH
3 | 3
Ry

; and wherein n represents an:integer of 1 .to 4, p represents
an integer-of 2 to 6, and R; rep*eserts an. n. valent organic
group.

Preferable examples of themd-amino—z,z,6,6-tetramethyl;
piperidyl compound represented by the formula (1) or (2) are
[I] to [VII] shown :below.

[I] When n is 1 and~R3 is. a hydrogen atcm; an alkfl
group, a cycloalkyl group, an alkenyl group, a benzyl group,

-~ an aryl group or a group -represented by'the following formula

(8);
B
~-ReC £+ Y R, (6)

’ wherein Y represents a direct bond, -0- or -NR,~, R,
represents a direct bond, a straight or branched alkylene

group, an alkylidene group or an aryiene group, and R, and R,

This Sheet Has Been Replaced
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atom a hydroxyl group, an al kyl group of 1-10 carbon atons such as nethyl,
ethyl or propyl, or an al kyl oxy group of 1-10 carbon atons and.typﬁﬁeITTr
i ncl udes cyclic ones such as cycl ohexyl net hyl and cyclohexylethyLWM—;;’=~
addition to straight or branched ones when the carbon number;ijs 3 or nore
Rierr] is preferably a hydrogen atom qri7a net hyl group. ' ! T g

each represants a hydrogen atom, a hydroxyl group, an alkyl
group or an aryl‘group. ;-

re preferably, when n is 1, R, and R, each reprasents a
hydrogen atam or an alkyl group having 1-18 carbon atoms and R,
representi a hydragen atom, an alkyl group, a cyclocalkyl
group, an alkenyl group or the gzoup rspresented by the
formula {Eﬁ in whiché%%reprasents a dirzect bond, -0- or -Nﬁﬂ;,
R, represents a direct bond, a straight or branched alkyie;é_'
q:;up having 1-10 &arbon atoms, an alkylidene group or arylene
group, aad R, aad R, eac.h Tsepresent a hydrogen atom, an alkyl
group having 1-18 carbon atoms, an aryl group hiving £§-21
carbon atoms or a group represented by the formula (4) or (3).

[ZI] When n is 2, R, reprasents an alkylens group or 2

group represected by the following formula (7);

o) 8
—gﬁglé- (7

wherein R, represents a direct bond, a straight or branched
alkylene gzsup, an alkylidena group or an arylene gzoup.

HMore preferably, when. n i3 2, R, and R, each repreéents a
hydrogen atom or an alkyl group having 1-18 car bon atoms and R,
represents an alkylene group or a group raprasented by the
formula (7) in which R, represents a direct bond, a straight or

branched alkylene group having 1-10 carbon atoms, an

alkylidene group or an arylene group.

This Sheet Has Been Replaced
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Rlerr] is preferably an alkyl group having 1-18 carbon aton® Qr AL gl Kyl
group having 1-18 carbon atonms, such as nethyl, ethyl, propyl'} = “Sopropyt -t
n-butyl, isobutyl, t-butyl, sec- butyl, n-pentyl, n-hexyl, 2-.ethylhexyl, |
n-octyl, 1,1,3,3- tetramethylbutyl, n-decyl, n-dodecyl, n-octiadodegsy 54 |
cyclo- hexyl, 3,3,5-trinethyl-cycl ohexy|g_cyclooctyl and cylcl%odecyl .

.!I s b sezn eI

5

T I N A B TR T O St ¢

The compound in the-formula (1), .when n is-=2, R, represemss.a
group represented by the .formula (3) in which X represents a
direct bond, -0- or -NH-, R, represents a direct bond, a straight
or branched alkylene group, an-alkylidene group or an a.ryléne
group, R, represents a hydrogen _atom} an_ alkyl-group, an a;:yl
c,:roup. or a group. represented by the formula (4) or (5}, and R,
represents an. alkylene group, is also mors p_re.ferabla.
(III] -Wl'_ze‘n n is 3, R, .ié-_a group :epresénted by the

following formula (8);

H H
H i
0 ‘0 - 0
<CH 2.(:1{\_,112 . ,',C\ ;-/CHZCHLH;I-
N N
i {
A
0';' \N/ \0 L o (8)
I |
CHZEHCHZ— -
0
!
H

(IV] When n is 4, R, is a group represented by the

following formula (9) or (10);

This Sheet Has Been Replaced
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R3 includes an al kyl ene group having 2-8 carbon atons and éh&&ﬁéﬁéﬁ@*ﬁ@ﬁj&“ﬁ
represented by -[err]- such as ethylene, 1,2- or 1,3-propylene;—d;2-=- 13~ |
or 1,4-butyl ene, pentanethyl ene, 2,2-dinethyl-l,S-properng,éhq&gg&@h%%gng %
. ! ;‘ ARV S H %

|

§
1

and oct anet hyl ene, ;

b e o 5 ¢ et et o

-19-

OSSR |

Q . (9)

i
. C—4CH,; OCCH, CH.J= . (10D

(V] Further, the compound represented. by the following
formula (1) is also -preferable.

>~ .

nzr_'z-- --- - - Ry
c
¢ Ne

KNG A (':/CH3 .. (1)

n

In the formula (1), R, represents a hydrogen atoﬁ, an oxygen
atom (oxy radical), a hydroxyl group, an alkyl group having 1-
8 carbon atoms, a cycloalkyl group, an allyl group, & benzyl
group, an aryl group, an alkanoyl group, an alkenoyl group, an

alkyloxy group or a cycloalkyloxy group, and n is an integer

of 1, 2 or 4 ; and when n is 1, R, represents a hydrogen atom,

This Sheet Has Been Replaced
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-33 - and cycl ohexyl ene and cycl ohexyl enedi net hyl ene. R[eér
a hexamet hyl ene group having 6 carbon atonms. In the formula
a hydrogen atomor an al kyl group having 1-18 carbon atons%

et hyl, propyl,

LA ————

-20-

vrSwpreferably

I
(3)JNRLerL.w
chh &g ﬂ%thy1

an -alkyl group having 1-8 carbon atoms or.—c—(P)—(QJ—Q-OH-in
o 5

which P and Q represent one selected frcm the -group consisting

of an alkylene group,  an alkylidene group,  a vinyl grcup and a

vinylidene group, and R, represents a hydrogen atom, an alkyl

group, a cycloalkyl group, an alkenyl group, a benzyl -group,

an aryl group or a, group represented by the following formula

{8);

O
li
“ReC .Y 3R, - - (6)

in which Y represents . a direct bend, -0- -NRg~, R, represents a
direct boad, a straight or branched alkylene group, an
alkylidene group or.an. arylene group, and R, and.Ry each
represents a hydroxyl -grecup,.an alkyl group,-'an-aryl grocup or -

a group represented by the fcllowing formula (4)“0r;(5):.

—~—CH=CHCCH - : .
t 4>
O
H
(:J’C:s}:
(:}i3 Q\_g: i ~CH .
cH, =~ N7 ~cH,  — .
R This Sheet 1,
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. |sopropyl n- butyI i sobutyl, t-butyl, sec-butyl, n-pentyly
2- ethylhexyl n- octyl, 1,1, 3, 3-tetranet hyl but hy, n- decyl,
n-dctadodecyl, cycl ohexyl, 3,3,5-trinethyl- cycl ohexyl, cyclooctyl and
cyclodecyl. In the formula (7), R err] represents a dlrect bénd‘ a’ stralghti
or ,branched al kyl ene group of 1-10 carbgn atoms, an aIkylldene o

ey ey |
‘dod&t yL iy ;

i

'+ when n is 2, R, represents a hydrogen atom, an a+kjl group.,

having 1-8 carbon atoms or -C-{P)-(Q)-C~CH in which P and Q
Il {
0 0
represent one salected from the group consisting of an
alkylene group an alkylidene.group, a vinyl group and a
vinxylidene. group, - .and R, represents an alkylene group or a

- group represented by the following formula (7),..

'e) 0.
1 T | T L
- C Rg C. -

in ‘which R, represents a direct. bond, 'a straight or branched

-~
et

alkylene group, an alkylidene group or an arvlene group;
and when n is 4;.R1:represents~a hydrogen atom or an alkyl
group having 1-8 carbon. atoms,.and R, represents a group
represented by the following formula (9) or (10),-

O
i
CHg C"

T (8>

——e
e
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group or an arylene group such as, for exanple, ethylene, 1, i
1, 4-propyl ene, 1,2-, 1,3- or 1,4-butylene, pentanethylene, : :
2, 2-di net hyl -1, 3- propyl ene, hexanet hyl ene, octamnet hyl ene, cyclqhenyen@k@nd §

;

#
i
i
;
]
:
i
¢
b

cyclohexylene di mret hyl ene. Specific exanples of the conpounds nnclude' 4
N, N -bis(2,2,6,6-te tra- nethyl-4-piperpslyl)-1,6- hexanedlan1ne o e i
N, N -bis(2,2,6,6-t ;
8
C—~CH,OCCHCH.~¥y: - - ~ - (10)

More preferably, in the formulea (1), R, and- R, each'represenés
a2 hydrogen atom or.-an alkyl group having 1-8.carbon atoms, and.
{i) when n is 1, R, is a hydrogen atom, an alkyl group, a .
cycloalkyl group, an .alkenyl group or a group. represented by
the formula (6) in which ¥ represents:a direct. bend, -0~ or
-NR;-, R, represents a direct bond, a straight or branched
alkylene group having 1-10 carbon atoms, an alkylidene group
or arylene group,.énd'Rg and R; each represent a hydroxyl
group, an alkyl group haviag. 1-18 carbon atoms, an aryl group
having 6-21 carbon-atoms or a group-represented by the fqrmula
(4)or (5),

and (ii) when n is 2, R, reﬁresents,an alkylene group or a
group represented by the formula (7) in which R, represents a
direct bond, a straight or branched alkylene groﬁp having 1-10
carbon atoms, an alkylidene group or an arylene group.
Further, at least one compound represented by the following
formulas (i)-(iv) is also more preferable ;

e

s
e
e
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etra-nmet hyl - 4- pi peri dyl ) et hyl enedi am ne, N, N -bis(2,2,6, 6- :
tetra-net hyl -4-piperidyl)-1, 8- octanedi am ne and a corrpound repr

the following fornulas (48) to (53). 0 0 0
Lo
-23- P
: I
B I;I Ry 1? H
C C
7\ 7\
c c C
c ¢ | c c
SN N AV ANPAAN
C H 3 N C H ¢ H 3 N C H
Rm (1)\ .Rlo
Ry N Ry N Ru
C C
7\ VRN
C C c ¢
T K
. A4 ‘ A4
C H N .. CH; CH, R C H
Ruo Cii) Ryo
0 R];R(:O 0 Rl! R|40
n o 1 n [} 1 1]
HO-C-C=C-CI?I’ Rn ?’C-C:,C-C-OH
C c
7\ 7\
C C C
CH, | | ¢cu, ¢cn, | | ,C H,
C C/ \C C/
/\ / \ /\ /7 \
C H , N CH; CH, N C H
RIO (lli) ng_’____________._——-——————
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Exanpl es of [n=3] of [III] and (MI] of the conpound (c) ofgtff
invention include conpounds below. In the formula (2), ;
represented by the fornula (8)-
a conpound

-24-

9 Rluifug e Rlu RO
, [T
H0-€¢-C-C-CN '———— Ryy———— NC-C-C-C-0H
HE | | H H
¢ ' c
7\ : 7 N\
€ C c C
cu. | |,em. cun, .| cxr,
\ ;o Ny
//C . C*\\ ¢ G N
: \ s . N7 \
(ol | ] N C H: CH 3 . N € H ;

(iv) Rug

wherein R,, represents a hydrogen. atom, an alkyl group or an
alkyloxy group, R,, represents an alkylene group, R,;-represents
an alkyl group, and R;; and R;, each represents -a hydrogen atom
or a methyl group.

In the formula (i), preferably, R,, represents a hydroger atom,
@ hydroxyl group, an alkyl grcoup .having 1-10 .carbon atoms or

an alkyloxy ‘group having 1-10 carbon atoms, and. R,,. represents
an alkylene group having 2-8 carbon atoms, and more-
preferably, R,, represents a hydroéen atom or a methyl group

and R,, represents a hexamethylene group;

In the .formula (ii), preferably, R,, represents a hydrogen

atom, a hydroxyl group, an alkyl group habing 1-10 carbon

atoms or an alkyloxy group having 1-10 carbon atoms, ﬁu
represents an alkylene group having 2-8 carbon atcms, and R,,
represents an alkyl group having 1-18 carbon atoms, and more

preferably, R,, represents a hydrogen atom or a methyl group

This Sheet Has Been Repl
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represented by the followi ng fornmulas (54) and (55). Exadbﬁ%?ié&
of [1] and [IV] to [VI] of the conpound (c) of the present invEntiom |
i ncl ude conpounds bel ow. _ E P

* i

-25-

In the formula (iii), preferably, R,, represents a hydrogen.
atom; a hydroxyl group, an alkyl group having 1-10 carbon
atoms or an alkyloxy group having 1--10 carbon-atoms, and R;,
represents an alkylene group having 2-8 carbon atoms,'and more
preferably, R, represents a hydrogen atcm or a methyl group.
In the formula (iv), preFerablv, 0 Cepresents a hydrcgen -
atom, a hydroxyl group, an alkyl group having 1-10 carbon
atoms or an alkyloxy group having 1-10 carbon atoms, and R;,
represents an alkylene group having 2-8 carbon atoms, and more
preferably, R,, represents a hYdrcgen_atom or a methyl group. -

{VI] The compound represented by the following formula

(1) ;
RZT----—---R3
C
T
3"0 /< "3 (1)
ca3/ NN CH, -
Rl | n

wherein R, represents a hydrogen atom, an oxygen atom (OXy
radical), a hydroxyl group, an alkyl group haviné 1-8 carbon
atoms, a cycloalkyl group, an allyl group, 2 benzyl group, an
aryl group, an alkanoyl group, -arn alkenoyl group, an alkyloxy
group or a cycloalkyloxy group, R, represents a hydrogen atom
or alkyl group, ; and

(i) when n is 1, R, represents a hydrogen atom, an alkyl group,

——

———

’rhls She
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In the formula (1) or (2), R3 is the group represented by th& fee
or (10). Specific exanples of the conpounds include a conpound _

by the followi ng fornulas (56) to (58).

- 26 - % Vv s o e e e 2 A }

a cycloalkyl group, an alkenyl group, a benzyl group, an allyl

group or a group represented by the following formula (6),

O
i
“ReC -t Y R, (6)

in which Y represents a direct bond; -0~ -NR,-, R, represents a.
direct bond, a straight or branched alkylene group, an.
alkylidene group or -an arylena group, and R, and R, each
represents a hydroxyl.group, an alkyl group, an aryl group or_

a group represented by the following formula (4) or (5),

~CH=CHCOH. - .
0 (4>
o o
{
c/c e
ca3\{,: é"CHB s
cH, <~ N7 CH
3 { 3
Ry

(ii) when n is 2, R, represents a group represented by the
—“\\'\

following formula (7y, UYMW
This Shee
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-36 - The anmount ratio of the conponents (a) and (b) is , (a)wl to 99. %1 v
wei ght of a pol yphenyl ene ether resin and (b) 99 to 1 % by melght of at

| east one non-crystalline thernoplastic resin, preferably ,! ! S

P ;
4? L v
i
3

-27-

i
-1
N & o
Q - :
in which R, represents.a direct bond, :a straight or branched
alkylene group, an alkylidene group or an.arylene group, .and.

(iv)-whez n is 4, R, -represents a-group reprasented-by the

following formula (9).-or: (10)..

&)
1)
CHz C—

o (9)

C—CH, OCCH. CH.-73 (1O

More preferably, in the formula (1), R, represents a hydrogen
atom or an alkyl group having 1-8 carbon atoms, R, represents a
hydrogen atom or an alkyl group having 1-18 carbon atoms ; and
when n is 1, R, represents a hydrogen atom, an alkyl group, a

This Sheet Hag Bee; Replaced
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(a) 10 to 90 % by wei ght of a pol yphenyl ene ether resin and; (b) .90 t0710
by wei ght of at |east one non-crystalline thernoplastic resin,. nre.....
preferably ; (a) 20 to 90 % by wei ght of a pol yphenyl ene etheﬁ resin and
(b) 80 to 10 % by wei ght of at |east one non-crystalline th@rwnpiasilc
resin, and nost preferably ; _28. ¢

_.°/Q

%
¥
!
H
|

T DD i v Gt e A e

STITICHS R e ren

the formula (§) in which ¥ represents e dirsct bond, -0- ox
-NR;~, R, represents a diract bond, a straight or branched
alkylene group. having 1-10 carbon atoms, an alkylidene group
having 1-10 carbon atoms or arylene group; and R, and R; =ach
a hydrogen atom, an alkyl group having 1-18 carbon -

represent

atoms, an aryl group having -6-21 carbon atoms cr a group
representéd by the formula (4)or (5) ; and

when n-is- 2, R, represents a group represented by:éhewformula
(7)'in which R, represents a direct -bond, a straight or
branched alkylene group having 1-10 carbon atoms, an
alkylidene group having 1-10 carbon atoms or an.arylene group. .

[VII] The compcound represented by the following formumla

327...----..(aqz)ls-.-.-.,p];.----..-..RB
c c
< e ¢ %
.| ey <L 1y 3\':\ i oy _
~ d ~
ST T R (2)
R, Ry

wherein R, represents a hydrogen atom, an oxygen atom {(OXy
radical), a hydroxyl group, an alkyl group having 1-8 carbon
atoms, a cycloalkyl group, an allyl group, a benzyl group, an
aryl group, an alkanoyl.group, an alkenoyl group, an alkyloxy
group or a cycloalkyloxy group, R, represents a hydrogen atom
or an alkyl group having 1-8 carbon atoms, n is an integer of

3, p is an integer of 2 to 8, and R, represents a group
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(a) 40 to 85 % by weight of a pol yphenylene ether resin, (b): 69 t.0.715 " Wbby
wei ght of at |east one non-crystalline thernoplastic resin. Theuannunt -Of- -

t he conponent (c) is 0.001-15 parts by weight, preferably 0. 1- iO parts by
wei ght based on 100 parts by weight of the sumof (a) the pon@heﬁerne i ;

ether resin arid -29. CA SO S
represented by the following formula (8) ; . . _.
H H
1 I
? 0 O
~CH,CHCH, ,c\ /CHZCHCHE-
N N
P
c C L .
0/ N .
"'N”o- (@)
zEHCHz".
0
t
H

Examples of [n=1} of [I], [V] and [VI] of the compound
(c) of the present invention include 4-Amino-2,2,6,6-
tetramethyl-piperidine, 4-methyl-amino-2,2,6,6-tetramethyl-4-
piperidine, 4-ethflamino—2,2,6,6—tetra—methylpiperidine,.4-
propylaminc-2,2,6,6-tetramethylpiperidine, 4=butylamino-
2,2,6,6-tetra-methylpiperidine, 4-hexylamino-2,2,6,6-
tetramethylpiperidine, 4-octylamino-2,2,6,6-tetra-
methylpiperidine, . 4-dodecanyl-amino-2,2,6,6-tetramethyl-
piperidine, 4-diethylamino-2,2,6,6-tetramethylpiperidine, N-
(2,2,6,6-tetramethyl-4-piperidyl) piperidine, N-(2,2,6,6-
tetramethyl-4-piperidyl}acetamide and N-{2,2,6,.6-tetramethyl-
4-piperidyl)stearoylamide. Besides, mention may be made of

the compounds represented by the following formulas (29) to

(47).
This Sheet Has Been Rep.
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(b) the non-crystalline thernoplastic resin.
no effect to inhibit gelation is seen and mhen It

probl ems such as foami ng occur at the ti ae of ~wng
|nvent|on |

part by wei ght,

than 15 parts by wei ght,
processing owing to volatile matters.

act ual

fillers may be added in order

-30- t
9 0
BN=C, Hoo HN-CCH, CHNCH ~ CHymN-C-CygHag
r/LjL (29) )[fi]( a0) STV ,if (32
“ ; ! .
g " oy 0
9 q
- HN-CH,CH,C-0CH; -~ - - - HH-CH, CH C-0C) o ™
} (i)
(3} _ .
(X L .
H H
' ]
$H3g "
HY - C-C- - N CH - € - M
A A
AR ] d
% J( ! >\ N ’ ~ N
/\N N N : H
(35) (38)
o
(=
aN - C @ HN-C, CH,C - O @ H-C-C,flg
: !
H .| cu
(3N (33%) ]
(39)
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to i mprove mechani cal properties such as strength, stiffness and hardness

to the thernoplastic resin conposition. 37 -
9 '31‘
Q
C,H,-N-CH q
4:Ejii]<3 C459-N-CTCH3
X
T T
% ¢<0
(4o Cds
(4D

R
0) g
N
3 . {
f* =)
X1z “)
(42;
CH. O | 0 0
N !
CHy - N - ?.- C - NH HN~C~CH=CH~0-0H
CH,
. A, Nk
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The-fille

hydr oxi de,
oxi de, magnesium sulfate, alumniumsilicate, nmagnesiumsili

silicate,
hydr at e,

rs igclude cal cium carbonate, nmagnesi um carbonate, al um ni um
magnesi um hydroxi de, zinc oxide, titanium oxide, nagnesium

h
é§

silicic acid, calciumsilicate hydrate, alumni
mneral fiber, zonotrite, potaggiumtitanate Mhlsk!

; i - T4

CH3 O 0
fj(CHCH C - imj< (CH2)3' - QH
(_4 §) (47)

Examples of {n=2j of [II], [V] and [VI] of the compound
(c) of the present invention include: compounds below.
In the formula (1) or (2), R, includes, for example, --a hydrogen
atom, a hydroxyl -group, an alkyl group of 1-10 carbon atoms
such as methyl, ethyl or propyl, or an alkyloxy group of 1-i0
carbon atoms and further includes cyclic cnes such as
cyclcochexylmethyl and.cyclohexylethyl in addition to straight or
branched ones when the carbon number is 3 or more. R_l is
preferably a hydrogep atom -or a methyl group..
R, is preferabl9'&n'alkyl group having 1-18 carbon.atoms or an
alkyloxy group having 1-18 carbon atoms, such as me£hy1,
ethyl, propyl, isopropyl, n-butyl, isobutyl, t-butyl, sec-
butyl, n-pentyl, n-hexyl, 2-ethylhexyl, n-octyl, 1,1,3,3-
tetramethylbutyl, n-decyl, n-dodecyl, n-octadodeéyl, cyclo-
hexyl, 3,3,5-trimethyl-cyclohexyl, cyclooctyl and cyclodecyl.
R, includes an alkylere group having 2-8 carbon atoms and
alkylene groups represented by -C.H, - such as ethylene, 1,2-
or 1,3-propylene, 1,2-, 1,3~ or 1,4-butylene, pentamethylene,
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magnesi um oxysul fate, glass balloons, glass fiber, glass beat -
fiber such as carbon fiber, stainless fiber, alumnumfiber; &#d:.: ﬁan1de
fiber, carbon black, inorganic fillers such as a netal mhlsker sitica; T
alumina, talc, mca, clay, kaolinite, Ti®, 2ZnO and Sb[erri,: an@«@ne ©fs
nmore kind of these fillers can be blended. Besides, the flllers gseéd in™

-l L:-.--w', AN st i N DT

PRTET e

and cyclohexylene and cyclohexylenedimethylene. R, is
preferably a hexamethylene group having 6 carbon atoms.

In the formula (3), R, is a hydrogen atom or an alkyl group
having 1-18 carbon atoms such as methyl, ethyl, propyi,
isopropyl, ‘n-butyl, isobutyl, t-butyl, sec-butvl, n-pentyl, n-
hexyl, 2-ethy1hexyl, n-occtyl, 1,1,3,3-tetramethylbuthy, n-
decyl, n-dodecyl, n-octadodecyl; cyclohexyl, 3,3,5-trimethyl-
cyclohexyl, cyclooctyl and cyclodecyl.

In the formula (7), R, represents -a direct bond, a straight or
branched alkylene group of 1-10 carbon atoms, an alkylidene'
group or an arylene group such as, for example, ethylene, 1,2-
; 1,3- or 1,4-propylene, 1,2-, 1,3- ox 1,4—£ﬁtylene,-
pentamethylene, . 2,2-dimethyl~l,3-propylene, hexamethylene,
octamethylene, cyclchexylene and cyclohexylene-dimethylene.
Specific examples.of-the compounds. include N,N'-bis{2,2,6,6-te
tra- methyl~4-piperidyl)-1,G—hexanediamine,;N,Nf-bis(2,2?6,6—t
etra-methyl-4-piperidyl)ethylenediamine, N,N'-bis(z,z}s,s-
tetra-methyl-4-piperidyl)-1,8-octanediamine and..a- compound .

represented by the following formulas. (48) to (53).

0 0 0 0

'] i o ]
N N N N*
H g B

(48) ' (48)
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the present invention are not restricted by these.
conposition of the present invention is obtained by bIendlnq anﬂ“nelt~ o
nethads - And

kneadi ng the conponents (a), (b) and (c) with conventional
t he conponents (b) and (c) may be added in pol ynerization pno¢ess of t he™

conponent (a). -34.- ;
e .°. g
fﬂﬂic-(ﬂiz}-“-(ﬁ% .HN-C.-GIZCK_“-C-(EIHI
N ’\N i:::L . N
é | H H
. .(50) (51
0 ¢ : ¢ 0
3 it ] 8 .
f{\-c-c-m-- © HN.-C--CHaCH-C- NH
j o q . H
(s2) (83)

ExXamples of [n=3] of [III}.and [{VII] of the compound (C)-
of the present invention include compounds below. '

In the formula (2), R, is the group represented by the formula

(8).
Specific .examples of- the compounds-include a compound

represented by ‘the following .formulas (54) and (55).

ct—tz-c!:ucx-i 5 — NHA L
or
(54)
Thls Sheet Has B Replaced
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The thernoplastic resin conposition of the present
by various nethods such as an injection nolding,

I nvention can be nol ded
bl ow nol di ng, a sheet molding and film nol ding,

an extrusion nol di ng,...a~-~
whi ch are gosts

1
; ; st SuLdabt &
since the conposition is highly prevented fromdeteriorati n\@ue’tgdheat sl

i
et
4 ot

o arpen e e
s e

OR
- -OH —cu OH
HN -P-CHz—)-a—H < 2 l .
ISTEGIRS B> o
: YU L L
- - s N
Q !'q Q o o
e
Pc—?n
| imz—:ﬁ: o
(55)

Examples ‘of [{n=4] of [I] and [IV] toO [VI] of the
compound (c) of the present.invention include compounds below.

In the formula {1} or (2), R, is the grcup represented by the

formula (9) or (10).

- Specific examples of the compounds -include a compound

represented by -the following formulas . {56)-to. (58).

G (s ) N
. CH, -E—NHCNH . CH, &GH‘QHCH,
4
o e,
cH-C-NR CHCNX NCH,

o]
CH—A-NH ‘-C}li-{ C.HQNH NCH,
~ .

(]
CH,-E-NH—{r_xgﬂ ,CE;éNHv—<::?NCH

(58)

o)
{
C—4CH, oc'.cn. CH, -NH QH Y (58)

(87)
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Besi des, a nolded article provided by the pesent - 38- ';ﬁ$;£§§§%fb'”

w dely used as a packaging material, | CTERLERLNT
B { i, u,-...:E
‘ \ ¥ lER i
3 H
” -36- R g
, ~ et

et e o

The amount ratic of the compecnents (a) end (b) is ;
(a) 1"to 99 - % by weight of .a polyphenylene ether resin and
(b) 99 to 1 $ by weight of at least one non-crystalline
thermoplastic resin, preferably ;-

- {a) 10 to 20 3 by'weight'ef & polyphenylene. ether resin-and
“{b).90 to 10 % by weight cf at leas: one non~-crystalline
thermoplastic resin, mcre preferably ; |
- {a)- 20 ro 90'%:by weight ef a polyphenylena ether resin and
(b)Y 80 to 10 % by weight -of at .least one non-crystalline
thermoplastic resin, and mest preferably ;
{a) 40 to 85 % by weight of a polyphenvlens ether resin,
(b) 60 to 15 % by weight cf at least one non-crystalline
thermoplastic resin.

The amount of the component (c¢) is 0.001-15 parts by
weight, preferably {.1-10 parts by weight based.on 100 parts
by weight of the sum.of :(2) the polyphenylene ether resin and

‘(b) the non-crystalline thermoplastic resin. -When it is
smaller then 0.001 part by weight; no effect to inhibit
gelation is seen and when it is  larger than 15 parts by

weight, problems such as foaming occur at the time of actual

processing owing to volatile matters.

In the present invention, fillers may be added in order

tc improve mechanical properties such as strength, stiffness

and hardness to the thermoplastic resin composition.
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househol d apol i ances, an exterior material for autonobiles party and::
I nterior decoration material such as trimparts of autonDbllqs.¥
Exdnpl e of the present invention is illustrated in detai
Exanpl es and Conparative Exanpl es as

-37-

The fillers include calcium carbonate, magnasium
carbonate, aluminium hydroxide,--magnesium hydroxide, zinc.
oxide, titanium oxide, magnesium oxide, magnesium.sulfate,
aluminium silicate, magnesium silicate, calcium silicate,-
silicic acid, calcium silicate hydrate, aluminium silicate
-hydrate, mineral  fiber, zonotrite, potasgium-titanate whisker,
magnesium oxysulfate, glass balloon, glass fiber, glass bead,
incrganic fiber such-as carbon fiber,; stainless fiber,
-aluminum fiber and .aramide fiber, carbon black, inorganic
fillers such as a metal whisker, silica, alumina, talc, mica,
clay, kaolinite, TiO;, 32nO and Sb;0,, and one or more -kind of
these fillers can be-blended. Besides, the fillers used in
the present invention are not restricted by these.

The thermoplastic resin composition of the present
invention-is obtained by blending and melt kneading .the
coﬁponents-(a};“(b).and {(c) with conventicnal.methods.--And
the  components “tb) and- (c) may be added in.polymerization
process -of the component {a).

The thermoplastic resin composition of'the-presgnt
invention can be molded by various methods such as an
injection molding, an exztrusion molding, a blow molding, a
sheet molding and f£ilm molding, which are most suitable since
the composition is highly prevented from deterioration due to

heat.

Besides, a molded article provided by the pesent
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Lmnventloﬁ

foll ows, but those are sinple exenplifications, and the presén
d

i's not I|n1ted to them Each Exanple and Conparative Exanplefmés obtal
by bl ending the conponents shown in Tables 1 to 3. That is, thosess jy %% ‘
conmponents were extruded with a twin screw kneadi ng machi ne QTEN¥50A N

e A gt 3 I T3

manuf actured by Toshi ba Machine Co., Ltdg) at o i

invention can be widely used as a packaging material
household appliances, an exterior material for automobiles
parts and an interior decoration material such as trim parts

of automobiles.

EXaMPLE

The Example of -the present invention is illustrated in- -
detail according to Examples and Comparative Examples as
follows, but those are simple -exemplifications, and the
present invention -is not limited to thém.

Each Example and Comparative Example was -obtained.by
blending the componenté-#hown in--Tables 1 tc -3. That_is,
those compcnents wereé extruded with a twin screw kneading
machine (TEM-50A manufactured by Toshiba Machine Co., Ltd.) at
a cylinder temperature-of 260 °C, and pelletized.to cbtain the
composition by a strand cutter after cecoling with a wate;;-'
basin. Thus obtained pellets were .dried at 130 °C for 2 hours
uﬁder vacuum drying, and molded-to obtain a tgst piece with an
injection molding machine (IS220EN manufactured by Toshiba
Machine Co., Ltd.) at a cylinder temperature of 290 °C, an

injection pressure of 1200kg/cm’® and a mold temperature of 80

°C.
Thus obtained pellets and the test piece were evaluated

by the following method, and the results wera obtained.

This Sheet Has Been Replace
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a cylinder tenperature of 260 [err]C, and peIIetlzed to obtain the
conposition by a strand cutter after cooling with a water baS|n A
obt ai ned pellets were dried at 130 'C for 2 hours under vacuum:
nol ded to obtain a test piece with an injection nolding machine (1 S220kEN: 4~ |
manyf act ured by Toshi ba Machi ne Co. Ltgg) at a cylinder tenperature of 290 )
[err]C, an ;B ot rsn o e

e

[The molecular weight of the polyphenylene ether]

The pellets provided were dissolved in chloroform and
measured with a gel permeation chromatograph (GPC) (HLC-8020
manufactured by Tosoc Co., Ltd.; columns of K-806, K-805, K-804
and K-803; a detector of UV having a wave length of 290 nm; a
temperature of 40 °C; a flow rate of 1.0 ml/min), and the
molecular weight converted with that of the standard
polystyrene was determined.

[Thermal resistance stability]

After a thermal hysteresis was given to the test piece
having 3.2 mm in thickness for Izod impact test, obtained by
the above-mentioned injection molding, by letting alone in a
constant temperature of 150 °C for 100 and 500 hours, it was
notched in accordance with ASTM D256, and Izod impact test was
conducted at a temperature of 23 °C.

The materials illustrated as follows were prepared in
order to obtain the compositions of Examples and Comparative
Examples.

(Polyphenylene ether ; PPE)

The polyphenylene ether (PPE) was obtained by homo-
polymerization of 2,6- dimethylphenol and having a logarithmic
viscosity of 0.46 in chloroform solution (0.5g/dl) at 30°C. The
molecular weight (Mw) of PPE before melt-kneaded was 46,100.
(Polycarbonate ; PC)

The trade name of CALIBRE 300-10 manufactured by
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injection pressure of 1200kg/cn2 and a nold tenperature of 80 [err]C. _Thus
obt ai ned pellets and the test piece were eval uated by thej f@&ngtng ﬂELth
and the results were obt ai ned. - o

- 40 -

ot e e v

Sumitomo-Dow .Co., Ltd., was-used.
(Polymethyl methacrvlate ; PMMA)

The trade.name of Sumipex LG manufactured by Sumitomo
Chemical Co., Ltd.
(Polystyrene)-

Polystyrene 1 (PS=1) -: The trade name. of Sumibright
ElS3N'manufactured'by Sumitomo Chemical Co., Ltd.:

Polystyrene 2 (PS-2} : The trade name of ‘Sumibright
UG2000 manufactured by—Sumitomo~Chemica1«Co.,-Lﬁd.
(Additive).

Additive' .l : The trade name of Sanol LS-770 manufactured
by Sankyo Cc., Ltd. It -is reprasented by the following

chemical formula (59).

Additive 2 : The trade name of Tinuvin 622 manufactured

by Ciba-Geigy Corp. It is represented by the following

chemical formula (60). This Sheet Has Been Replaced
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-39 [The nol ecul ar wei ght of the polyphenyl ene ether The pePTj
were di ssolved in chloroformand neasured with a gel perneatlon
chromat ograph (GPC) (HLC 8020 manufactured by Toso Co., Ltd.

K- 806, K-805, K-804 g

-41- ]

[ CH CcH
3 3 o
H—0 N-CHQ%Z“QCC&QLC-—I—'OES ( 6 0 )
/
| ony o, IL

Additive 2 : The trade name of Chimasorb 944
manufactured by Ciba-Geigy Corp.. It. is represented by the -

following chemical formula (51).

N

(81)

Additive 4 : The trade name of Adekastab. PEP-36
manufactured by:'Asahi Denka Rogyo K.K. It is repr=sented by

the following chemical formula (62).

t-Bu . tBu

H Oy ]‘\
f'OCZ\C/ I Mg OCH (82)

CH (P : ]
3 O \ / \CH70/

t_Bu 2 - t'BU
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and K-803; a detector of UV having a wave | ength of 290 nm..a. Lenugralure
of 40 [err]C, a flowrate of 1.0 mM/min, and the nol ecul ar zweight:
converted with that of the standard pol ystyrene was deternlneé ~kThern&4-

resi stance stability] After a thermal hysteresis was glven fo ;he tegy(

pi ece

. PHSLE

-47 -
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The compounds used in Examples are prepared by the
Reference Examples shown below. Besides, % in those Reference -
Examples is - by weight unless otherwise notified.

Reference Example 1

. Preparation of N,N'-bis(2,2,6,6~tetramethyl-4-piperidyl)-~-1i,6-

hexanediamine (Compound 1) o -
In a 5 liter autoclave were charged 981 g (6.32 moles)
of 2,2,6,6-tetramethyl-4-piperidine, 350 g (3.01 moles) of
hexamethylenediamine, 1500 g of methanol—and 5.0 g .of carbon
containing 5 % platinum thereon. with keeping the temperature
of at 45 tc 55°C. The inside of the autoclave was pressurized

to 40 bars with hydrogen and heated to 70-80 °C to carry out

‘hydrogenation. The hyvdrogenation was completed-after 4 to 5

hours. The catalyst was.removed by filtration at 70 to 80 °C
under 2 tc 3 bars, and 1070 g of N,N'-bis(2,2,6,6-tetramethyi-

4-piperidyl)~l;6-hexanediamine (Compound 1) was -obtained .by

distillation. Yield : 90 %. Boiling point : 188 to 190 °C/0.80

mbar.

Reference Example 2

Preparation of N,N'-bis{ 2-methoxycarbonylethyl )-N,N'-bis(2,

2,6,6-tetramethyl-4-piperidyl)-1,6-hexanediamine (Compound 2)
In a 1 liter four-necked flask were charged 80 g (0.20

moles) of N,N'-bis(2, 2,6,6-tetramethyl-4—piperidyl)-1,6—

hexanediamine (Compound 1) obtained in Reference Example 1 and

200 g of methanol, and they were completely dissolved.

This Sheet Has Been Replaced
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having 3.2 mmin thickness for Izod inpact test, obtained by the
above-nentioned injection nolding, by letting alone in a const ant
tenperature of 150 [err]C for 100 and 500 hours, it was notchgd i "~
accordance with ASTM D256, and |zod inpact test was conductéd ate @ anpg
tenperature of 23 [err]C. The material sypllustrated as foIIom@ wer e T
prepared in % o et o

Theretc was added dropwise of a solution prepared by
dissolving 35 g (0.41 molies) of methyl.acrylate in 100 g of
- methanel at. room temperature. Then, reaction was -allowed to
proceed for 12 hours under reflux. After completion of the
reactiom, the: solvent was distilled off and the residue was
recrystallized ‘from hexane %o -obtaia 98 g {0.17 mol) of the
Compound 2 as a white solid. ¥ield: 85 %. . Melting point:

56-52 °C.

Raference Example 3

Preparation cf N,N'-bis{2-octadecyloxycarbonylethyl)=N,6N’'-
bis(2,2,6,6~tetramethyl-4~piperidyl)-1,6-hexanediamine
{(Compound 3)

& four-necked flask provided with a stirrer and a
reflux condenser were charged 20 g (35 mmoles) of N,N'-bis{(2-
methoxycarbonylethyl)-N,N'-bis(2,2,6,6-tetramethyl-4-piperidyl
;-l,o-hexanedlamlne {Compound '2) obtained. in Reference Example
2, 21 g-(77 mmoles) of stearyl alcohol and 200 ml of toluene,
followed by stirring under reflux. Thereto was added dropwise
of a solution of 0.1 g (4 mmoles) of li;hium amide in 3 g of
methanol. Thereafter, the solvent was distilled off with
addition of toluene and the reaction was completed. After the
reaction was allowed to proceed for 4 hours, toluene was added
, followed by cooling to room temperature. The organic layer
was washed with water three times and then concentrated to

obtain 23 g (22 mmol) of the Compound 3. Yield: 63 %. Melting

This Sheet Has Been R,
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order to obtain the conpositions of Exanples and Conparative Exanpl es.
(Pol yphenyl ene ether ; PPE) The pol yphenyl ene ether (PPE) was obtai ned by

hono- pol ymeri zation of 2,6- dinethylphenol and having a Iogaﬁtih@1f o
viscosity of 0.46 in chl or of or m sol uti on (0.5g/dl) at 30[err]@”' ﬁ UTORNRY

- 44 -

. point . 45 -4 6 OC . L et e ety e s et v g e e s b

Reference Example 4
Preparation of N,N'-bis( 2-t-butoxycarbonylethyl)-N,N'-bis(2,

2,6,6-tetramethyl-4-piperidyl)-1,6-hexanediamine (Ccmpound ¢)

The procedure of Reference Example 3 was repeated except .

that t~butyl alcohol was used instead of stearyl alcohol,
thereby-obtaining 13 g'of the Compound 4. Melting point : 72
to 73 °C. |
Reference Example 5
Preparation-of.N,N'—diacetyl—N,N'-bis(ﬁ,2,6;6-tetramethyL—4-
piperidyl)-I,6Ahgxanediamine;(Compound,5)

In a 300 ml four-necked flask were charged 20.7 g (50.7

mmoles) of N,N'-bis(2,2,6,6-tetramethyl-4~piperidyl)-1,6- -

hexanediamine (Compound 1) cbtainad in Reference. Example 1 and.

70 g of pyridine, and they were completely dissolved. - Theretc
was added dropwise of 11.64 g (0.114 moles) of acstic.
anhydride over a period of 30 minuteé, followed bv 1 hour at
40 °C. After cooling, 100 g 20 % aqueous Nacd and 50 ml of
toluene were added and the product was extracted and washed
with 50 ml of water. The solvent in the toluene layer was
distilled off and the residue was recrystallized from 20 ml of
n-hexane to obtain 20.6 g of the Compound 5. Yield : 85 %.
Melting point : 152-154 °C.

Reference Example 6

Preparation of N,N'-bis{n-hexylcarbonyl)-N,N’'-bis(2,2,6,6-

ect Has Been Replaced
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mol ecul ar wei ght (My) of PPE before nelt-kneaded was 46, 100. (Polycarbonate....
;, PC) The trade name of CALIBRE 300-10 manufactured by 5““”“j"“f" L

B
e SN

. -45-

b gy e it 1IN

i - 4\n.wnm:n--<.wr.mn:..1\n\nw'.k'-‘-.'.'.'J-'m‘n.-_.-‘-s.

3 -
e

- s AT XS T okt
IR R

tetramethyl-4-piperidyl)-1,6-hexanediamine (Compound 6) -

The procedure of Reference Example 5 was repeated except
that heptanoic-anhydride was used in .place of acetic
anhydride, thereby obtaining 18.8 g of the Compound 6. Melting
point : .123-125 °C.

Reférence Example 7.
Preparation of N,N'-bis(ethoxycarbonyl)}-N,N'-bisg(2,2,6,6-
tetramethyl-4-~-piperidyl)-1,6-hexanediamine (Compound 7)

. At a temperature of 0. .°C or lower, 22.8 g-(0.21 moles) o:.
ethyl chlorocarbonate was added to- solution-of 39:4 g (0.1
moles) of N,N'-bis(2,2,6,6-tetramethyl-4-piperidyl)-1,6-
hexanediamine (Compound 1) .obtained in Reference Example 1 in
200 ml of 1,2-dichloroethane which was cooled to -10 °C. Then,
‘thereto was added slcwly 8.4 g of sodium hydroxide dissolved
in 50 ml of water with keeping.the temperature: of.at 0 °C.
Thern, the temperature was elevated to .20 °C, .and the reactant
was separated to a water layer and an organic layer, and the-
organic layer was washed with water and dried ever anhydrous
sodium sulfate to- remove the solvent..  Then,.the residue was
crystallized from octane to obtain 44.1 g of the Compound 7.
Yield : 82 %. Melting point : 125 °C.

Reference Example 8

Preparation of Compound 8 [the chemical formula (63)1]
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-40- Sum tono-Dow Co., Ltd., was used. (Polynethyl nmethacrylate ; PMVA) The
trade nane of Sum oex LG manufactured by Sum tono Chem cal Co., Ltd.

(Pol ystyr ene) N

-46 - f ]
; o e §
) 0 T
i i
c
7N
¢ ¢
- - (63)
T
75 /“\ -
C H , H "
H

In a four-necked flask provided with a thermometer and a .
stirrer were charged 156-g-of'4—amino—é,2,6,6-tetramethyl-
ciperidine, 400 ml of toluene and 98g of maleic anhydride and
the atmosphere in- the flask was replaced with.nitrcgen, _-.
followed by keeping the temperature of at:60 °C for 6 hours

with stirring. After completion- of: the reaction, the produced

white crystal was- filtrated-and washed .with toluene to obtain
243 g of the Compound 8. |
Reference Example 9

The 2,2,6,6-tetramethyl-4-piperidylamine was used as
Compound 9.
Reference Example 10
Preparation of methyl 2,2,6,6-tetramethyl-4-piperidyl-amino-

propionate (Compound 10)

The 7.8 g (0.05 mel) of 2,2,6,6-tetramethyl-4-piperidine

and 5.6 g (0.065 mol) of methyl acrylate were allowed to react

This Sheet Has Been Replaced
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Pol ystyrene 1 (PS-1) The trade nane of Sun1br|ght E183N nanufqgtuxed. e
sumtono Chem cal Co., Ltd. Polystyrene 2 (PS-2) : The tradecnane'of N
Sum bri ght UG000 nanufactured by Sumtitono Chemical Co., Ltdww(AﬂdTTWV@)§

Additive 1 : The trade nane of Sanol LS-770 manufactured & i | O
-47 -
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in 50 ¢ of metkhanol under reflux fcr 3 hours. The solvent was
distilled to.cbtain 8.0 g of colorless liquid of methyl
2,2,5,6-tevramethyl-4-piperidyl-aminopropicnate (Compound 10)
as a fraction of 130-136 °C/1l.5mmHg.

Reference Example 11 - .

reparation of. Compound ‘11-[the chemical formula (64)]

o CHS
i |
ENC-—"¢ N 8
[
¢ ¢
VRN C H, VAR
C C c C
' ]
C H . 1 ,.C H C H 1.
\t’;' ci’/ 3 \l c/
_/\/\ /\/\
C H » N C H, € C H s
H (84) H

In a four-necked flask provided with a thermo-meter and a
stirrer were charged 156 g of.4-amino-2,2,6,6-tetramethyl-
piperidine, 32 g 6f acetone, 239 g of chloroform and 0.4 g of.
benzyltrimethylammoniuﬁ chloride, and cooled to 5 °C with
stirring. Then, thereto was added dropwise of 257.6 g of a 50 e
% aqﬁeous potassium hydroxide solution over a period of 1 hour
with keeping the temperature of at 5 to 10 °C, and thereafter,
the reaction was allowed to proceed for 5 hours at 0 tc 10 °C.
aAfter completion of the reaction, the aqueous layer was

separated to a water layer and an organic layer, and the water
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by Sankyo Co., Ltd. It is reresented by the follow ng chemcal formula ...
(59). Additive 2 : The trade nane of Tinuvin 622 nmanufactured by G bas Gehgy
Corp. It is represented by the follow ng chem cal fornula QGO) ey

H
I3

-48 -
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layer was removed. Then, the excess chloroform in the organic
layer was distilled off to obtain-176 g of a white crystal as
Compound 11. Yield : 92.6 %. Melting point : 127-128 °C. A
parent ion peak of 380 was confirmed by FD-mass spectrometry.
Reference Example 12

Preparation of €Compound 12 [the chemical formula(65)]

¢ S
BN C —(CH);—C N &
¢ B,
s\ N
¢ e ¢ e
cxs\‘l: {l:!/cna cna\i (l:/cus
- AR VANV '
CH. N CH, CH, N ¢ H .
H (85) H

In a four-necked flask provided with a.thermo-meter and a
stirrer were charged 156..g - of 4-amino-2,2,6,6-tetramethyl- .

- piperidine, 400 ml of~toluene'and 121 g.of triethylam;ne, and .
the atmosphere in the flask was replaced with nitrogen. After
the content was cooled to 0 °C, thereto Qas added dropwise.of
119 g of sebacayl chloride under stirring with keeping the
temperature of at 0 to 5 °C. After compléticn of the addition,
200 ml of 20% aqueous sodium hydroxide solution was added to
dissolve the hydrochloride of triethylamine produced by the
reaction. After the aqueous was separated to a water layer

and an organic layer, the water layer was removed, and the
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-41- Additive 3 : The trade nane of Chimasorb 944 manufactured by

FS S

Ciba-Geigy Corp. it is represented by the follow ng chemcal fornula (61).

-49- ;

organic layer was washed with 100 ml of water. The organic
layer was concentrated and the residue was crystallized from
n-hexane to obtain 203 g of a whiﬁe crystal as Compound 12.
Reference Example 13
Preparation of tris{2-hydroxy-3-(2,2,6,6-tetramethyl-4-~
piperidylamino)-propyl]l~isocyanurate (Compound 13)

Tris(2,3-epoxypropyl)isocyanurate (29.7 g) and
4-amino-2,2,6,6-tetramethylpiperidine (47.5 g) were slowly
heated in a hot bath under stirring. BHeat was generated at
about 80 °C. The temperature was raised up to 100 £ 5 °C and
the temperature was held for about two hours. After cooling,
white powders of tris{2-hydroxy-3-(2,2,6,6~tetramethyl-4-
piperidyl—amino)-pfopyl]-isocyanurate (74.5 g) (Compound 13)
was obtained. Yield : 97.4 %. Melting point : 55-60 °C.
Exgmples 1l to 15

The blend ratios of Examples and the molecular weights of
the polyphenylene ether in the obtained compositions (after
melt-kneaded) were shown in Table 1.

Comparative Examples 1 to 7

The compositions without the additives and Comparative
Examples using the additives 1 to 4 were shown in Table 2.
Examples 16, 17 and Comparative Example 8

Thermal resistance stability of the compositions are

shown in Table 3. ——— _
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Additive 4 The trade nanme of Adekastab PEP-36 manufactured by Asahi Denka
Kogyc K K. It is represented by the follow ng chem cal formula .(62).

-50 -

;
§
4
?
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EFFECT OF THE PRESENT INVENTION
Deterioration of polyphenylene ether caused.by the -heat
at the time of processing.can be markedly improved by-adding 2
specific hindered piperidine compound to the composition
rystalline

comprising the polyphenylene ether and-the non-cry

thermoplastic resin..
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and 5.0 g of carbon

pl ati numthereon with keeping the tenperature of at 45 to 5?[?r]c. The

i nside of the autoclave was pressuriz

1500 g of et hanol
€dsy .
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to 40 bars with hydrogen and heated to 70-80 [err]C to carry out
hydr ogenati on. The hydrogenati on was conpleted after 4 to 5 hours. The
catal yst was renoved by filtration at 70 to 80 [err]O un@& - 5
and 1070 g of N, N -bis(2,2,6,6-tetranethyl -

4-pi peridyl)-1, 6- hexanedi ant Li ne (Corrpo%nd 1) was obtai n@d;
Yield : 90 % BO|I|ng point : 188 to 190 [err] /0. 80 i

. .
(o3 T2} b

500hnurs

o~ [Te] <

aging at 150 ¢ for
100hours

Tzod impact stremgth with a notch at 23°C
Initial

7

0

8

Compound 1
1
Compound 9
1

omponent

Polystyrene 2
40
Polystyrene 2
40
Polystyrene 2
30

60
PPE

PPE
60
PPE
70

Comparative
Example 16
Example 17

Example 8

(Table 3]
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Ref erence Exanple 2 Preparation of N/ N -

26, 6=tetranethyl -

yl)-1,6-

nbar .

) N, N - bi S\'Z,
In a1 liger
2,0,6,--etLr

bR

g

WHAT

IS CLAIMED IS :

bi s( 2-netho

4-pi peridyl)-1, 6-hexanedi a
sk were charged 80 g (0.20 noles) of NN -

WWW%#J
-bis(2,

£ e

!
i
!
'

i
§

e

¢
i

1. A thermoplastic resin composition which comprises

(a) 1 to 99 % by weight of a polyphenylene ether resin,

(b) 59 to 1 % by.weight of at least one nen-crystalline

thermoplastic resin- selected from-.an alkenyl-arcmatic resin, a

non-crystalline aromatic polyester resin, & methacrylate

resin, a polyether imide resin and an arcmatic peclysulione

resin, and per 100 parts by weight -of the sum of (a)-and- (b},

(c) 0.001 tc 15 parts by weight of at least one 4-awmino-

2,2,6,6-tetramethylpiperidyl compound represented by the -

following formula (1) or (2):

+~

Rzlli-- e - -R-3
C
CH C/ \l CH
34 /c’ 3 (1)
CH,” N Nem, ol
3 i 3
Rl | 1)
[ em e RS * S N8
RZT -(CHZ)p l ; 3
C C
c” ¢ c’ .
CH, \C\ ,! -t Ciy \C\ 3
PSRN Ve 70N
CH3«/ ] CH3 Ch3 T CH3
R1 Rl. n
This Sheet Has Been Replaced
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hexanedi ari-re—{-Conpound 1) obtained in Reference Exanple 1 aﬁd T;:fff;f

met hanol , and they were conpletely dissol ved. - 43-

| {Ilfllf Hlllﬂllﬂ i

-55- T
i .

; wherein R, represents a.hydrogen atom, an.oxygen atom (oxy .
:adical), a hydroxyl group, aa.alkyl- group, a cygloalkyl

group, an allyl group, a benzyl group, an. aryl group, an
alkanoyl group, an alkenoyl group, an alkyloxy grecup or a
cycloalkyloxy group. .R, represents a hydrogen -atom, an alkyl

group or a grouprfepresented;by-the~foliowing.formula i{3)..

i
R, C +X3=R,

in which X represents-a direct bond, - -0- or -NE-, R, represents.
a direct bond, a straight or branched alkylene group, an
alkylidene group or an-arylene.group, -and R, represents a
hydrogen atom, an alkyl group, -an aryl group or a group

represented by-the following formula (4) or - (5), .

CH <:Ii:;C) - _ ¢4
O
&
.
CcH < e CH
3~ | —%%= 3
/C\N/C\CF (5)
Hy , "3
Ry

; and wherein n represents an integer of 1 to 4, p represents
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Thereto was added dropw se of a solution prepared by di sSOLULNG 35§ ¢ AT

nol es) of

conpl etion

L

ne to obta|§698 g (0.17 nol) of the

an integer of .2 to 6, and R, represents an-n valent organic

group.

2. A thermoplastic resin composition according to claim
1, wherein in the formula (1) or (2), n.is.l and R; is a
hydrogen atom, -an aikyl group, a cycloalkyl group, -an-alkenyl
grdup, a benzyl group, -an aryl group- or a .group representad by

the following formula (6);

O
il
-ReC+ Y ¥R, - (6

, wherein Y represents a direct bond, -O- or -NR¢-, R,
represents a diract bond, a straight or branched alkylene
group, an alkylidene group or an arylene group, and R}.and R,
each represents.-a. hydrogen atom, a hydroxyl group, -an-alkyl

group or an aryl group.

3. A thermoplastic resin composition according to claim
1, wherein in the formula (1) or (2), n is 2 and R, is an

alkylene group or a group represented by the following formula

(7);

— C Rg C - I -
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Conpound 2 as a white solid. Yield: 8 % Mlting point: 50 b4

l er’r %:

1
(e

o

cor

H

Ref erence Exanple 3 Preparation of
N N' bis€2ree%adeey+9*yea~bonylethyl) N, N - bis

i
i
i
!
i
{

Hllflli I

H
i
LT

;
r amet hﬁ - 4-pi peridyl ) -1, 6- hexanedi ani ne (Oorrpo d 3 ameg,

U111 -57-

e b s

, wherein R, represents.a direct bond,:a straight -oxr branched

-alkvlene group, an :alkylidene group or an arylene group.

4. A thermoplastic resin composition-according to claim:

1, wherein.in the formula (1) or(2), n is 3-and R, is a

represented by the following formula-(8); -

H H

] {

o 0 9,

i ) ] -
-CHZCHCHz\ ,-,C\- /C_HZCH\-. 5

N N

i {

P C, :
\/ (8)
CHZSHCHZ-

0
H

group.

5. A thermoplastic resin composition according to claim 1,

wherein in the formula (1) or (2), n is 4 and R, is a group

represented by the following formula (9) or (10):

e

e e
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In a four-necked flask nrovided with a stirrer and a refl ux§~E§iﬁ§éngerﬁ,w\@rgg_.{.

charged 20 g (35-motes) of N, N -bis(2- nethoxycarbonyl et hy[) NN 2hi's #7Fe!

(2,2, 6, 6-te-raiet ~A-gdgperidyl )-1, 6-hexanedi ani ne (Conppund 2) obt a'iwr’fgaj
in Refereﬂﬁ‘_ ie
t ol uene, x

: g (77 moles) of stearvl alcohol anhd 12007 o,
'kring under refdgux. Thereto was addedi dropwi se

3
b
H 2

R SR

o (8)

: ]
C—¢CH, OCCH, CH,)3 (107

§. A thermcplastic resin ccmposition according to claim
1, wherein in the formula (1}, E, and R, each repzssants a
hydrogen atem or an alkyl group having 1-18 carbon atoms and n
is 1 or 2, and
() when a is 1, R, is a hydrogen atcm, an alkyl grcup, a
cycloalkyl group, an alkenyl group or tha group rapresentad by
the formula é in which ; represants a direct bond, -0- oX -
NR,~- . g!‘represenﬁs a direct bond, a straight or branched
alg'ylena—g'roup having 1-10 carbon atoms, an alkylidane group
or arvylene group, and R, and P, each represent a hydrogen atom,
an alkyl group having 1-18 carbon atcns, an aryl group having
6-21 carbon atoms 0r a group represented by the formula (4) o<

(5), and (II) when n L3 2, R, is a gzoup reprasanted by the

This Sheet Has Been Replaced
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of a solution of 0.1 g (4 nmmles) of lithiumamde in 3_g.0of nethanol .

e i Trtrai

Thereafter, the solvent was distilled off with addltlongqﬁﬂtahu@ﬂg and-t he

T tviioin it

reacti on was conpleted. After the reaction was allomed;tpmp%@eeed fgnf4
hours, tol uepgsanas.adid (p4! owed by cooling to roomtenperature. The; |
organic Iaygﬂﬁ féil $in _l h water thrgg times and then concentrated ﬁo

* H s * H

o L

H

eI SO 3R 8

i
{

following formula -(7);

o 0
i 1. (
C R g C -~

, wherein R, represents a direct bond, a straight or -branched .

-]
s

alkylene group having 1-10 carbon.atoms, an alkylidene group

or an arylene group.

7. A thermoplastic resin composition according to claim -
1, wherein in the formula {1), n-is 2 and R, iz an-alkylene-

group.

8. A thermoplastic resin composition according to claim
1, wherein in the formula (1), n is 2, R, is a hydrogen atom

and R; is an alkylene .group.

9. A thermoplastic resin composition according to claim
1, wherein in the formula (1), n is 2, R, is a hydrogen atom or
a methyl group, R, is a hydrogen atom and R, is a hexamethylene

group.

10. A thermoplastic resin composition according to claim

1, wherein in the formula (1), n is 2, R, is an alkyl group and

R, is an alkylene group.
This Sheet Has Been Replaced
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11. ‘A thermoplastic resin compcsiticn ascording to claim

1, wherein in the formula (l), n-is 2, R, is a group
represented by the formula (3) in which X represents a direct
bond, -0- or ~-NH-, R, represents a direct bend, a straight or

branched aikylene group,.,  an alkylidene group or an-arylene.

- group, R, represents a hydrogen atom, an .alkyl group,:an aryl

group or a group represented by the formula (4) or (5), and R,

is an alkylene group.

12. A thermoplastic. resin composition according tc claim
1, wherein the non-crystalline thermoplastic resin (b) is an

alkenyl aromatic resin.

13. A thermoplastic resim composition according to ciaim:

1, wherein the 4-amino-2,2,6,6-tetramethylpiperidyl compound

(c) is a compound represented by the fcllowing rformula (1) -

Rz’l‘" i I
"N
CH
SN é’ 3 (1)
CH../ NN \CH3
3 ]
Rl | n

wherein R, represents a hydrogen atom, an oxygen atom (oxy
radical), a hydroxyl group, an alkyl group having 1-8 carbon

atoms, a cycloalkyl group, an allyl group, a benzyl group, an

This Sheet Has Been Re laced
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Ref erence Exanple 4 Preparation of N, N -bi s( = . e
2-t-but oxycarboryl ethayl)-N, N -bis(2, L on; 30T RUEET
2,6,6-tetramethyt=4-piperidyl) - 1, 6- hexanedi am ne (Cbnpound 4}thewp%eeedufe
of Ref er ence peated except that t-butyl ahcohol was used

I nstead of s l%ﬂlﬁlﬁmﬁ I“ her eby Obt_%lll’_ll ng 13 g of the qurpound 4770
Mel ti ng p0|n i

L materisoat e St R T € PN

A £t o SR, 2

aryl group, an alkanoyl group, an.alkenoyl group, an-alkyloxy .
group or a cvcloalkyloxy .group,.and n is an integer of i, 2.or .
4 ; and when n is- 1, R, represents a hydrogen atom, an alkyl
group having 1-8 carbon atoms or -C-(P)-(Q)-C-OF in which P

0 0
and Q represent one .selected. from the group consisting:of an
alkylene group,. an alkylidene group, a vinyl group and a
vinvlidene group,. and R, represents a hydrogen atom, an alkyl
group, a cycloalkyl group, an alkenyl group, a benzyl group,
an aryl group or a.group re ented by -the following formula &

(6),

O
i .
“;fis <: "6" Y ')P—5FQ7 ' '< 6 )

in- which Y represents a direct bond, -0O- -NR;-; R, represents a
direct bond, a straight or branched alkylene group, an
alkylidene .group or.an arylene group, and R, and R, each
represents a hydroxyl group, aﬁ alkyl -group, an aryl group or

a group represented by the following fdrmula.(4) or (5),

- =CHCOH
CH Crl%’ C4)

O

This Sheet Has Been Rep)
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to 73 "C. Reference Exarrpl e 5 Preparation of T

e a9

-diacetyl -NN -bis(2,2,6,6-tetranethyl-4- piperidyl)<{T; 5;«@@%%@& éhf?‘nei

(Corrpcund 5) Trm-a-300_nl four-necked flask we-re charge1 ZQJ»«g 7(*1‘50"”7 R
nmol es) of N””bls(ZZB“ﬁ\t—eirarrethyl 4- pi peridyl) - ,&-‘ Y

My /I///ll/

-
A
1
t

H
PRcEN
CH, _ | T _CH |
3 >C.\ /C \.. 3 (5)
CH., ~ N CH
3 { 3
Ry

; when n is 2, R, represents a-nydrogen atom, an alkyl group
having 1-8 carbon atoms or. =C~(P)-(Q)-C-OH in which P.

0 0
and Q represent one sel--ected-froﬁ the -group consisting of an
alkylene grocup an a.lkyliaene group, a.vinyl-group and a
vinxylidene group, and R, represents an alkylene group or a

group represented by-the. following formula (7}, .

o o 8
i 1
lRg &~ (D

in which R, represents a direct bond, a straight' or pranched
alkylene group, an alkylidene group or an arylene group;
and when n is 4, Rz represents a hydrogen atom or an alkyl
group having 1-8 carbon atoms, and R, represents a group

represented by the following formula (9) or (10),

i e

"l



hexanedi am ne (Conpound 1) obtained in Reference Exanple 1 and 70 g of
pyridine, and they were conpletely dissolved. Thereto was.added. dropw.se
11.-64 g (O. Itﬁ‘ﬂDfES?‘Uf—aCetrC anhydri de over a period ofiﬁﬁ mnmutess

followed by 1 C. After cooling, 100 g 20 @maﬁueﬂus hﬁon?nd
50 m of tolu4 hﬁﬁ&l ﬂ h d the p[ngct was extracteq and%gg§n§q%“! ;

B O R ]

o
Bt stsietn e oy

i
e SR AT e

C—(CH; OCCH.CH. s . ~ (16

14. A thermoplastic resin composition according to claim
13, wherein in the formula. (1), R, and R, each represents a
hydrogen atom. or an alkyl.group-having.l—s carbon atoms and:.n
is 1 or 2, and ;
(i) when n is 1, R, is a hydrogen atom, 'an alkyl group, a
cycloalkyl group, an alkenyl group or a group represented by .

the following formula (6),

O
i | |
"Ite (: ‘{%‘ Y f}—’IQT ( 6 )

in which Y represents a direct bond, -0- or -NRg~, R;

represents a direct bond, a straight or branched alkylene

¢ Sheet Has Been Replaced
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with 50 m of water. The sol vent in the tol uene | ayer was distilled off ..

and the reS|dJ““VHs-reopysLaLl|zed from20 nl of n-hexane tiogpphtain: 2@‘6“9'

of "t he Conp
Exampl e 6

B e éz;]?gRgf ot

‘?—.

I

!
!
{
!
o

A 0 P A 1 RS S S A - S

group having 1-10 carbon atoms, an alkylidene group or arylene
group, and R, and R, each represent a hydroxyl group, an.alkyl.
group having 1-18 carbon atoms, an aryl group having 6-21

carbon atoms or a group represented by the following formula

{4)or (5),
—CH=CHCOH '
i C4)
O
5
~
cH < :
3G i —~CH
C C (5
H e ~\rq,f ~CH
3 {
Ry

and (ii) when n is 2, R, represents. a group represented by the .
following formula (7).,
H I (7)
— C Rg C -

in which R, represents a direct bond, a straight or branched

alkylene group having 1-10 carbon atoms, an alkylidene group

or an arylene group.

15. A thermoplastic resin composition according to claim

13, wherein in the formula (1), n is 2 and R, represents an

This Sheet Has Been Replaced
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-45 - tetranethvl -4-piperidyl)-1, 6-hexanedi am ne (Conpound 65 N

alkylene group.

16. A thermoplastic resin composition according to claim
13, wherein in the formula (1), n is 2, R, rapresenta a

hydrogen atom and R, represents aa alkylene group.

17. 5 thermoplastic resin ¢omposition according to claim
13, wherein in the formula (1), n is 2, R, 'representa a
hydscgen atom or a methyl group, R, represents a hydrogen atom

and R, represents a hexame thylene gxzoup.

1

18, A thermoplastic resin composition according to claim
13, wherein in the formula (1), n is 2, R, represents an alkyl

group and R, reprasents an alkylene gToup.

19. A thermoplastic resin composition according to claim
c .

13, wherein the compound (@)} reprasanted by the formula (1)_.13
at least one compound repregented by the following formulas

(L)=(iv):

B N R N B8
¢ ¢
EN 7\
¢ ¢ (¥ ¢
CH\}; l/cn,cu,\l i/CH:
VAR /N 7\
C H, N cH., C H, N C H.,
Rlﬂ Rm

This Sheet Has Been Replaced
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t hat heptanoi ¢ anhydride was used in place or acetic anhyer_de., thjerebyw S
obtain. ng 18‘8”‘@]*61“ """ theConmpound 6. Melting point : 123- 125 [err]C CHIIY

Ref erence Exa -a¢s ti . ~~MW@ ;
N, N - bls(etho ‘ ﬂ.@ﬂ[ﬂjmsu 2,6,6- tetrarnethyl-4- ﬁ)l @er;dyl&) Yome ||

, 6- hexanedi am - 66 - P
Ry ff Rn IfRn
C c
2RN : RN
¢ ¢ c ¢
o f { CH, | {
c/ \ c/’
| sONG L AN, \
C H '. £ H 3 C H . | H;
Rw Ciid Rio
0 RuR. O 0 Ris R
H0-C-C=C - cx;: —  Ry——— 1;!c~c=c-<'§-on
c c '
FAERN PN
¢ ¢ ¢ ¢
C H CHs; CH
o Jem el T
/N 7\ /N, \
C H , N ¢ H.: CH, N H
Ruo (iii) Rao
0 RuRn 0 | 0 R Ril
1
HO-C-C-C -(N ——— Ry ————— NC-C-C -C-OH
HH | | nH _
ot A\
¢ ¢
H H, C H
N VAN \
CHa/\N/ CH, CH, N ",
Rm R RIO
{iv)
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At a tenperature of O [err]C or lower, 22.8 g (0.21 nol es)-of. ethyl .
chl or ocarbonat e was added to solution of 39. 4 g (0.1 nol es). of
N, N -bis(2,2, 6, 6-tetramethyt—4-piperidyl)-1,6- hexanedi ani ng- (Cbﬂﬁound~1)

obtained in

Ref erence Exanple 1 in 200 m of 1, 2- dlchloroethare whi.ch . yas

e e AT <= e e 15 3 B

..... R

[

i
i
¥

P ek e s 10 I
o e 8 2 HRAR ALY,

o hydroxyl g rqu

wherein R,, represents s hydrogen atom,Yan alkyl group or an

alkyloxy group, R, represents an alkyleane group, R,, represents
an alkyl group, and R,, and R,, each represents a hydrogan atom

or a methyl group.

20. R thermoplastic resin compesition according to claim
15, wherein in the formula (i), R,, represents a hydrogen atam,
2 hydroxyl grcup, an alkyl group haviang 1-10 carbon atoms or
an alxyloxy gzoup having 1-10 carbon atoms, and R,, represents
an alkylene group having 2-8 carbon atoms.

2l. A thermoplastic resin composition according to claim
13, wherein in the formula (i), R,, represents a hydrogen atom

or a methyl group and R, represents a hexamethylaene group.

22. A thermoplastic resin composition according to ¢laim
19, wherein in the formula (ii), R,, represents a hydrogen
atom; 2 hydroxyl group, an alkyl group having 1-10 carbon
atoms or an alkyloxy group having 1-10 carbon atoms, R,
represents an alkylene group having 2-8 carbon atéms, and R,,

represents an alkyl group having 1-18 carbca atoms.

23. A xzhermoplastic resin composition accezding to claim
13, whereiz in the formula (ii), R,, represents a hydrogen atom

or a2 methyl group. ——— T

et Has Been Replaced

T
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in 50 mM of water with keeping the tenperature of at O [erriC Then, the .7t

tenperature was el evated to 20 [err]C, and the reactant was separated to a’
water |ayer aneé-an—organic_layer, and the organic |ayer was;j washed wi t B,
wat er and dried.over anhydrous sodiumsulfate to renove the sol vent. Then,

t7he resi due waﬁlmlﬁ"ﬁ""mﬂ(mm om octanggto obtain 44.1 g of t he..Conpoune—

24. A thermoplastic resin composition according to.claim
19, wherein in the formula (iiiy, R,, represents a hydrogen
atom, a hydroxyl 'group, an alkyl group having 1-10.carkon
atoms or an alkyloxy group having 1-10 carbon atoms, and R,

represents an alkvlene group having 2-8 carbon atoms.

25. A thermoplastic resin composition according to claim
19, wherein in the formula (iii), R,, represents a hydrogen

atom or a methyl.group.

26. A thermoplastic resin composition according to claim -
19, wherein in the formula {iv); R, represents a hydrogen
atom, a hydroxyl group, an alkyl group having 1-10 carbon
atoms or an-alkyloxy group having 1-10 carbon atoms, and Ry

represents an alkylene group having 2-8 carbon atoms.

27. A thermoplastic resin composition according to claim
19, wherein in the formula (iv), R,, represents a hydrogen atom

or a methyl group.

28. A thermoplastic resin composition according to claim
1, wherein the 4-amino-2,2,6,6- -tetramethylpiperidyl compound

(c) is a compound represented by the following formula (1) :

I

This Sheet Has Been Repla
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Yield : 82 % Mlting point : 125 [err]C. Reference Exanple 8 Preparatlon
of Cbnpound 8 [the chem cal formu a (63)]

___...»-«__,...—-

’ \\“\l LI L 0.

>~ -
2'1'" Eit "“3
C
CH ‘2 \C _CH
3;&\}1/ ™~ ? (1)
CH, CH,
Rl Ea}

wherein R, represents a hydrogen atom, an oxygen atom (oOxy
radical), a hydroxyl group, an alkyl group having 1-8 carbon
atoms, a cycloalkyl group,. an allyl group, a benzyl.group, an
aryl group, an alkanoyl group, an alkenoyl group, an alkyloxy
group or a cycloalkyloxy group, R, represents a hvdrogen atom:
or alkyl group, and n is an integer of 1, 2 or 4 ; and

(I) when n=1, R, is a hydrogen atom, an alkyl group, a
cycloalkyl_group, an alkenyl group, a benzyl group, an allyl

group or a group reprsesented by the following formula (6),

O
1
"Izs (: '{%’ E{ h}_-IQT ( 6.)

in which Y represents a direct bond, ~O0- -NR,-, R rep;esents
a direct bond, a straight or branched alkylene group, an
alkyiidene group or an arylene group, and R, and R, each
represents a hydroxyl group, an alkfl group, an aryl group or

a group represented by the following formula (4) or (5),

This Sheet Has Been Rep!
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In a four-necked flask provided with a thernoneter and a stwrter'vwwe»~m-w~mmm
charged 156 g of 4-amno-2,2,6,6-tetranethyl- piperidine, 400§n1 of “f of uene; %
H

and- 98¢g of nalelg,anhydkkde'and t he atnosphere in the flask; méb reﬁTaced““?
eeping the tenperature of at 60! [errﬂﬁ:tﬁr«& g
f

with nltrogen follomed b
f‘ onpl etion of,the reaction, the produced

N T g 0 0

~CH=CHCOH a5
o
|
c’c\b
cHy | j ~CH,
Proiy PR (5
CH, - N CH
{
Ry

(II) when n=2, R, represents a group represented by the

following formula (7),

0 0
i i)
— C Rg C -~ (1)

in which R, represents a direct bond, a straight. or.branched

alkylene group, an alkylidene group or an arylene group, and

(IV) when n is 4, R, represents a group represen;ed by the

following formula (9) or (10).

Wi



white crystal
Conpound 8. Reference Exanple 9 The 2, 2,6, 6-tetrarnethyl -
was/*used aswﬂﬂapguﬁdwg’“ﬁéference annple 10

N

-

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ .

O (8)

C—CH, OCCH: CH. )% (10

29. A thermoplastic resin composition according to c¢laim
28, wherein in the formula (1), R, represents a hydrogen atom
or an alkyl group having 1-8 carbon étoms, R, represents a
hydrogen atom ér an alkyl~group having 1-18 carbon atoms, and
n is an integer of 1 or 2 ;
and when n is 1, R, represents a hydrogen atom, an alkyl group,
a cycloalkyl group, an alkenyl group or a group represented by

the following formula (6),

O
i
-ReC £+ Y R+ (6)

in which Y represents a direct bond, -0O- or -NFy-, R

was filtrated and washed wth toluene to obtaln 243 g_of. the
. j. .

This Sheet Has Been Repl
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Preparation of nmethyl 2,2, 6,6-tetranethyl-4-piperidyl-am nﬁ o
(Compound™1I0) The 7.8 g (0 05 nol) of 2,2,6, 6- tetramethyli4v

5.67g (0. Oﬂm“ﬁm“ “l“ "m |Im‘ acrylate were allowed to reacfzi % T “, f’”

-T2 - |

represents a direct bond, a straight or branched alkylene

group having 1-10 carbon atoms, an alkylidene group having 1l-
10 carbon atoms or arylene group, and R, and R, each represent
a hydrogen atom, an alkyl group having 1-18 carbon atoms, an
aryl group having 6-21 carbon atoms or a group represented by

the following formula (4)or (5),

- =CHCOH :
CH 1 )
C
!
C/'C\C
g \N/ ~CH
3 i 3
Ry

; and when n is 2, R, represents a group represented by the.

. following formula (7),

Q 0

1 I}
~ C Rg C - ()

in whichk R, represents a direct bond, a straight or branched

alkylene group having 1-10 carbon atoms, an alkylidene group

having 1-10 carbon atoms or an arylene group.

30. A thermoplastic resin composition according to claim

This Sheet Has Been Replaced
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in 50 g of -

net hano

under

reflux for

3 hours.

obtain 8.0 g of colorless liquid of nethyl

2, 2 6, 6-tet

5,1

r anet hyl -

4- pi per

i dyl -

A

am nopr opi onat e (Cbnpound AL0)-
of “130-136 [err] C/ 1.5mHg. Reference Exanple 11 ]

-73 -

The sol vent-was distilled to

s~d Tract lon

1, wherein the 4-amino-2,2,6,6-tetramethylpiperidyl compound

(c) is a compound

represented by the following formula (2) :

R, SRR | P R
Rt = -e- Gy oo 3
c C
C ¢ \C| CH CH 4 \(f CH
H, | ]
3\<.\ o’ 3 3\c\ 73 (2)
CH.” “N” NCH CH. ~ “N” “NCH
3 | 3 3 | 3
RL Rl n

wherein R, represents a hydrogen atom, an oxygen atom (oxy

atoms, a cycloalkyl group, an ail

radical), a hydroxyl group, an alkyl group having i-8 carbon
1yl group, a benzyl ‘group, an
aryl group, an alkanoyl group, an alkenoyl group, an alkyloxy

group or a cycloalkyloxy group, and n is an integer of 3;

and wherein R, represents a hydrogen atom or an alkyl group

having 1-8 carbon atoms and p is an integer of 2 to 8, and R,

represents a group represented by the following formpla (8) ;

This Sheet Has Been Replaced
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Preparati on of Conmpound 11 [the chemi cal fornula (64)] In a four-necked
flask provided with a therno-neter and a stirrer were charged 156 9 of
4-amno-2, 2,6, 6-tetranethyl - piperidine, 32 g of acet(ane 239, .g:pfomseT é
chl or of ormand 0.4 g of —benzylt+inr et hyl anmoni um chl orl de,,wand« ceolmedwtb 5

P R T

H H
1 i
0 0 0
{ i I
—CH2CHCH2 N A P CHZCHCHZ—
N N
i {
C. £ -
< \-N/ \o (8)
ZEIHCHz—
0
b
H
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yobm vins

% aqueous potassrunrhydroxrde sol ution over a period of 1 hoyr
the fenperatiure of at 5 to 10/ C, and thereafter t he reactron vr}érgf%ﬁ

to proceed for 5 hours at 0 to 10 [err]C *After conpl etion ofi tihe reactron
theqaqueous | ayer was separated to a water |ayer and an orgaﬁrq Iayer*paﬁﬂ P

t he ‘=sat er -1- ;

ERMOPLASTIC RESIN COMPOSITI

BACKXGROUND GF THFE INVENTION

Field of The Invention

KR

st ; prerLrs

&
Lo

The present invention relates to a thermoplastic resin

composition which comprises a pclyphenylene ether and a non-

crystalline thermoplastic resin, having improved properties in

process stability and in heat stability on practically using.

Descri of Relat Art

A polyphenylene ether resin is a thermoplastic resin

superior in various character;st cs such as mechanical

roperties, heat resistance and dimensional stability

However, it is apt to underge coloration and detericrations

such as cross-linking when molded at high temperatures.

ot

Especially, in the presence of oxygen, i

undergoes serious

deterioration due to the heat to cause gelation, increasing in

molecular weight or sometimes produce black specks.
Furthermore, polyphenylene ether resin readily undergoes

discoloration with light.

In order to offset these defects of the resin, it has

been proposed to add various additives. For example,

phosphorus additives are proposed in Japanese Patent Kokoku

No. 44- 29751 and phenolic additives are p*ooosed in Japanese

Patent Kokoku No. 46-24782. Furthermecre, many attempts such



-48- | ayer was-renoved. Then, the excess chloroformin the orgah1ﬂ Léyen
was distilled off to obtain 176 g of a white crystal as Cbnpound“ll “Yield
92.6 % Melting point : 127-128 'C. A L e oy

Lo, i . S

&
: 2.

as use of various stabilizers conzaining steric hindrance type
amines or containing sieric hindrance tvpe amines aad phenclic
additives have been mads mainly for inhibizicn of =he
discoloration with light as disclosed Ln Japanese Paten= Kokal
Nos. 60-143646 and 60-203130, T.S. Pa=ent Ncs. 4232131,
4233410, 4233412, 4234699, 42504689, 4260691 and 42353925, =P
09404832, EP 134523A1, EP 14687922, 22 146878A2, EP 15196151,
EP 149454A2, E2? 233153A2, EP 240723A2, TP 229363A2 and E?
313118Al. Many of these attempts may be effective for improving
istoadce ' '

evaporatidnyUI stanilizers at the time of processing or actual
use, and various compounds containing steric hindrancs Lype
amines alcne or copolymars (oligomers) with other components
" Lave been proposed. However, none of thagse propcsals have

provided sufficient effects to inhibit daterioration at heating.

SUMMARY OP TER INVENTION

The present inveaticn relates to a thermoplastic resin
‘composition comprising a peclyphenylena ether resin and a non-
crystalline thrmoplastic resin, which is inhibited from
deterzioration at the time of processing, especially with hea=.

The present inventers have found that a conspicucus
effgect to inkhibit the deterioration with heat can be obtained
by adding a compound contalining steric hindrance tvpe amine
having a specific structure to a thermoplastic resin

composition comprising a pclyphenvlene ether resin and a ncn-



parent ion peak of 380 was confirmed by FD-mass spectronetry. -Ref erence
Exanpl e 12 Preparation of Conpound 12 [the chem cal fornula(65)] In a .
four-necked flask provided with a therno-neter and a stlrrenrwere hﬂrged

.

!
156 g of 4-amno-2,2,6,6-tetranmethyl - piperidine, 400 ni of LQruén and -1 él;
g oftriethyl anine, and -3- . R B
IR R TR

I

crystalline thrmoplastic resin. ﬂ e e i e

The present invention relates to a thermoplas*‘c
composition which comprises
(a) 1 to 99 % by weight ¢f a polyphenvlene ether

resin,

(b) 99 to 1 % by weight of at least one non-crystallirne

thermoplastic resin selected from an alkenyl aromatic resin, a
non-crystalline aromatic polvester resin, a methacrylate
resin, a polyether‘mlde resin and an aromatic polysulfone
resin, and per 100 parts by weicht of the sum of (a) and (b),
(c) 0.001 to 15 parts by weight of at least one 4-amino-
2,2,6,6-tetramethylpiperidyl compound represented by the

following formula (1) or (2) ;

T -
thli-« .- -- R3
C
11 C/ \C L 4
CHy | CH, (1)
CH,” W7 Ny
3 3
R1 i n
B RoNe-emoeeo{CH ) mamsa-Nemmonoeeaad-R
2! 2'p | 3
o o
¢ ¢ c’ e
CH3\2; | CH, Hy ! 1 CHy
CHy~ N7 \c33 CHJ/C\N’ \CHB (2)
I !
Rl Rl n




the atnosphere in the flask was replaced with nitrogen. Aftenatﬁe'content_g
was cooled to O [err]0, thereto was added dropw se of 119 g Qh;sébacoyl S—
chloride under stirring with keeping the tenperature of at 0 to 5 Lerr]C
After conpletion of the addition, 200 ml of 20% aqueous sodaunlhydrOX|de’
sol i on was added to dissol ve the hydr ochl.ori de of trlethyiaﬂ1ne produced :
by the

vt o et RN 8y <EIN b T 2

; wherein R, represents a hydrogen atom, an oxygen atom (cxy
radical), a hydroxyl group, an alkyl grecup, a cycloalkyl
group, an allyl group, a benzyl group, an aryl group, an
alkanoyl group, an alkencyl group, an alkyloxy grcup or a
cycloalkyloxy group, and R, represents a hydrogen atom, an
alkyl group or a group represented by the following formula

(3),

O
Il
-R,C "E'E{-f}-325 ( 3')

in which X represents a direct bond, -0~ or -NH-, R, represents
a direct bond, a straight or branﬁhed alkylene group, an
alkylidene group or an arylene group, and R, represents a
hydrogen atom, an alkyl group, an aryl group or a group

represented by the following formula (4) or (5),

—~CH=CHEHCOH
1 (4>
O
{
(:/’(:‘\Z:
(:Pis s"é: c% ~CH (55
ca. -~ SN ~cH
3 [ 3
R



reaction.
| ayer,

After the aqueous was separated to a water
the water |ayer was renoved, and the 49 -

| ayer

.
¥
$

-5. f
{
!

an integer cof 2 to 6, and R, represents an n valent organic

resin (a) cf the present

The polyphenylene ether
invention is a polymer obtained by oxidation polymerization of
at ieast one phenol compound repressnted by the following

formula with oxygen or a gas containing oxygen using an

oxidation coupling catalyst ;

OH

Ri3 Ris
Ry7

wherein R,,, R, R, R, and R,, each represents a hydrogen

atom, a halogen atom or a substituted or unsubstituted

hydrocarbon group and at least one cof them is a hydrogen atom.

Examples of R,;, Ry, R;,, R, and R, are hydrogen,
chlorine, bromine, fluorine, iodine, methyl, ethvl, n- or iso-

propyl, pri-, sec- or t-butyl, chloroethyl, hydroxyethyl,
phenylethyl, benzyl, hydroxymethyvl, carboxyethyl,
methoxycarbonylethyl, cyanoethyl, phenyl, chlorophenyl,

methylphenyl, dimethylphenyl, ethylphenyl and allyl.

Examples of the compounds represented by the above

i
i
{
H
H
¥
H
j
P

; and wherein n represents aa integer of 1 to 4, p represents

F



organic |ayer was washed with 100 nl of water. The organi¢ Tayer..Was  crv |
concentrated and the residue was crystallized from n- hexan s thaJHMZQ3 g
of a white crystal as Conpound 12. Reference Exanpl e 13! Preparat|on of
tris[2-hydroxy-3-(2,2,6,6-tetranethyl - ; g S SR
pi peri dyl ani no) - propyl)-lsocyanurate (Cbgpound 13) @ !

! {

T

ST ——

formula are phenol, o-, m- or p-crescl, 2,6-, 2,5-, 2,4- or
3,5-dimethylphenol, 2-methyl-6-phenylphenol, 2,6-diphenyl-
phenol, 2,6-diethylphenol, 2-methyl-6-ethylphencl, 2,3,5-,
2,3,6- or 2,4,6-trimethylphenol, 3-methyl-6-t-butylphenol,
thymol and 2-methyl-€-allylphenol.

The phenol compounds of the above formula can also be
copolymerized with other phenol compounds, for example,
polyhydric aromatic compounds such as bisphenol A, tetra-
bromobisphenol A, resorcin, hydroguinone and novolak resins.

As preferable examples of the polyphenylene ether resin
(a2), mention may be made of homopolymers of 2,6-dimethyl-
phenol, homopolymers of 2,6-diphenylphenol, copolymers of a
larger amount of 2,6-dimethylphenol and a smaller amount of 3-
methyl-6~t-butylphenocl or 2,3,6-trimethylphenol.

Any cxidation coupling catalysts may be used for
oxidizing polymerization of the phenol compound as far as tkay

have polymerization ability.

The non-crystalline thermoplastic resin (b) of the
present invention is at least one selected from an alkenyl
aromatic resin, a non-crystalline arcmatic polyester resin; a
methacrylate resin, a polyether imide resin and an aromatic
polysulfone resin.

The alkenyl aromatic resin includes a homopolymer and a

copolymer containing an aromatic vinyl compound represented by



Trls(2 3- enoxypropyl)lsocyanu rate (29.7 g) and e T
4-aj no-2,2,6,6-tetrai nmethyl piperidiine (47.5 g) were slomﬁyrheated |n{a“hot

bath under stirring. Heat was generated at about 80 [err]C The = 5
tenperature was raised up to 100 5 "C and the tenperatgre was-hel d. for;
abaut two hours. After cooling, white pqmders of - e W8

; ; 3

tris[2-hydroxy-3-(2, 2,6, 6-tetranethyl - S S

i
!
£
4

the following formula (11) ;
TC=CH3

(Z): (11 )

wherein R represents a hydrogen atom, an alkyl group having 1
to 6 carbon atoms or a halogen atom, 2 represents a hydrogen
atom, a vinyl group, a halogen atom, an amino group or an alkyl
group having 1-6 carbon atoms, and 1 is 0 or an integer of 1
to 5.

The example of the alkenyl aromatic resin includes a
polymer containing one kind or plpral kinds of polymerization
unit selected from styrene, a-methylstyrene and p-methyl- .
styrene, polyseyrene (PS resin), polychlorostyrene, poly-Q-
methylstyrene, ;tyrene-acrylonltrzle copolymer (AS resin),
styrene-a-methylstyrene copolymer, styrene-4-methylstyrene
copolymer, styrene-maleic anhydride copolymer and styrene-
methylmethacrylate copolymer (MS resin).

Besides, it includes a copolymer of a compound
containing 2 or more vinyl groups such as divinyl benzene and
ethyleneglycol dimethacrylate, with the above-mentioned
aromatic vinyl compound.

Further, the alkenyl aromatic resin includes a rubber-
modified polymer containing a dispersed rubber phase in the

matrix of the alkenyl aromatic resin phase. The rubber used



pi peridyl -

$

| I

b
-8- e e

|
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{

in

here includes a homopolymer or copolymer containing a diene
component such as polvbutadiene rubber (BR), polvisoprene
rubber (IR), polychlorobutadiene rubber, a butadiene-styrane
copolymer rubber, an isoprene-styrene copclymer rubber, a
butadiene-acrylonitrile copolymer rubber (NBR), an
isobutylene~butadiene or -iscprene copolymer rubber, an
ethylene-propylene copolymer rubber (EPM) and an ethylene-
propylene-non-conjugated diene copolymer rubber (EPDM).
Various methods are known as a method for dispersing the
rubber into the matrix of the alkenyl aromatic resin phase,
and for example, a method by blending mechanically, a method
by solution-blending, and a method by dissolving a rubber into
an alkenyl aromatic menomer and graf -conolynerlzlng said
monomer, are mentioned, and any one of them may be used.
Besides, a polymerization method may be any one of
polymerization methods such as an emulsion polymerization
process, a bulk polymerization process (Japanese Examined
Patent Kokoku No.42-662 and USP 3435096), a solution
polymerization process (USP 3538190 and USP 3538191) and a
suspension_polymerization process (Japanese Examined Patents
Kokoku No.45-10831, No.57-40166 and No.62-10565). The ratio
of the rubber to the alkenyl aromatic monomer in the rubber-
modified alkenyl aromatic resin is preferably 0.5 to 80 %, and
more preferably 0.5 to 50% by weight ¢f the rubber as total

amount of 100.

§
H

am no) - propyl ] -isocyaururate (74.5 g) (ConpoundI3J VS, " obtalned3
Yield : 97.4 % Melting point : 55-60 [err]c. Exanples 1 to“l@ ‘The: ‘bl.énd"
rati os of Exanples and the nol ecul ar wei ghts of the polyphemylene et her |
t he obtai ned conpositions (after nelt-kneaded) were ShOMﬂ‘Im Tablfg™1, 77

| SR



Conparative Exanples 1 to 7 The conpositions w thout the,add“

Conpar ative Exanples using the additives 1 to 4 were shpwr-in™ Table P

the conpositions are shown in Table 3. !

A%

|

n

Exanpl es 16, 17 and Conparative Exanple 8 Ther nal reS|sta ce sLah|151y§o§
i

i

PO —

i
-9. ;

As the examples of the rubber-modified alkenyl aromatic
resin, a high impact polystyrene (HIPS) such as polystyrene
modified with polybutadiene rubber, pclystyrene modified with
styrene-butadiene ccpolymer rubber and polystyrene modified
with ethylene-propylene-non-conjugated diene copolymer rubber,
an acrylonitrile-butadiene-styrene copolymer resin known as
ABS resin and an acrylonitrile-(ethylene-propylene-non-
conjugated diene copolymer rubber)-styrene resin known as AES
resin are mentioned.

The non-crystalline aromatic polyester resin is
polycarbonate resin and polyarylate resin.

The polycarbonate resin of the present invention is 4,4-
dioxydialkanic polycarbonate including 4,4~dihydroxydiphenyl-
2,2-propane (bisphencl A), and among them, 4,4-dihvdroxy-
diphenyl-2,2-propane of polycarbonate having number average
molecular weight of 15,000 to 80,000 is especially preferred.
These polycarbonates are prepared with an arbitrary method.

For example, a method of preparing by using 4,4-dihydroxv-
diphenyl-2,2-propane and phosgene in the presence of sodium
hydroxide aqueous solution and a solvent, and a method of
preparing by ester interchanging of 4,4-dihydroxydiphenyl-2,2-
propare with carbonic diester in the presence of a catalyst
are mentioned.

The polyarylate resin of the present invention is a

polyester resin obtained from bisphenols and terephthalic acid



-50- EFFECT OF THE PRESENT | NVENTI ON Deteri oration of @quphenylene ethér
caused by the heat |

3
e
3 L
]
H .,

s S
~

|

{

!

# -10- %

and/or isophthalic acid. As the bisphenols, those having a

structure represented by the following formula (12) are used ;

4

Ry Ra §z’ Ry’
OH %S — N OH (12)
R, Rj Ry’ R

In the formula (12), X is a group selected from -O-, -S-
r -CO- and a hydrocarbon group having 1 to 10 carben atoms,
and R, to R, and R', to R', rep-esent a group selected from a
hydrogen atom, a halogen atom and a hydrocarbon group. When X
represents a hydrocarbon group having 1 to 10 carbon atoms, an
alkylene group, a branched alkylene group and a halogen-
substituted alkyl group are inclu&ed. On the other hand, each

terephthalic acid and isophthalic acid can b

o

used alone or in
combination. It is obtaired by polymerizing the above-
mentioned bisphenols with terephthalic acid and/or isophthalic
acid, and as a polymerization method, either of usual
interfacial polymerization process or solution polymerization
process may be used. Besides, these polyarylate resins having
a molecular weight of 5,000 to 70,000 are preferred.
The hethacrylate resin of the present invention is a
homopolymer of methyl methacrylate or a copolymer of methyl
methacrylate with acrylate, methacrylate, acrylic acid,
methacrylic acid, styrene, acrylenitrile, glutaric "anhydride

glutarimide or a diene rubber.



at the time of processing can be markedly inproved by add!ngga spevrf e §

s S g 655

hi nder ed pi peridine conpound to the conposition conpr|5|ng R j
polyphenylene et her and the non-crystalline thernDpIastlc re5|n e |

& PSSl

§
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Acrylate includes methyl acrylate, ethyl acrylate and
butyl acrylate, and methacrylate includes methyl methacrylate,
ethyl methacrylate, butyl methacrylate and cyclohexyl

methacrylate.

The polyetherimids resin of the present invention is a

resin represented by the following formula (13),

0=Ri1~0

~}

=
=

|
jomw |
L O ]

|

3
N
o

In the formula (13), n represents an integer of 1 to 1000,

and R, represents a group represented by the following formulas

(14) to (19).

P
@%@ (14) @ (15) \@/ (18)
CHg ! '

CFa

ole
@ an \“ ae
~ CF,



R, represents a group represented by the following formulas

(20) to (24).

o G, G0
0
_@_c—’-(za) @-sor@ (24

Preferable example from the view points of property and
production cost includes the structure represented by the

following formula (25),

CHs

0 0
[ 00y
lL (ilf-t's , O
0 0

(25)

e

n

wherein n represents an integer of 1 to 1000.

The aromatic polysulfone resin used in the present
invention is defined as the polyarylene compound wherein
arylene units are located in disorder or order with ether bond
and sulfone bond. Those having a repeating unit represented
by the following formulas (26) to (28) are mentioned as

typical examples, but it is not limited to these.
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H
-

(Rz) (P\-s)

+ O—<‘>~ S0, —@)— (26)

(Rl) (R:) (R:) R:)

¥ CH3
< 0‘."302 /mLO@- @—r‘”

The compound of the formula (26) includes a homopolymer
and the compound of the formula (27) includes a random
copolymer, wherein R, represents an alkyl group having 1 to 6
carbon atoms, an alkenyl group having 3 to 10 carbon atoms,\a
phenyl group or a halogen atom, p is an integer of 0 to 4,
besides, m and n represent mean repeating unit numbers and are
integers of 1 to 1000, each R, on the same or different nucleus

may be different mutually, and each p may be different mutually.

(Ry), (R:), (R:)

P

o so Pttty

The compound of the formula (28) includes a random
copolymer, wherein R, represents an alkyl group having 1 tc 6

carbon atoms, an alkenyl group having 3 to 10 carbon atoms, a



1. A thernoplastic resin conposition which conprises (a) 1 t£0.99 %.Dby. .
wei ght of a pol yphenyl ene ether resin, (b) 99 to 1 % by weijghtuoF at:f east
one non-crystalline thernoplastic resin selected from an alikenyl- arematic

resin, a non-crystalline aromatic polyester resin, a nethacrjla;e ;§§int?ai
pol yether imde resin and an aromatic pqQljysul fone ' ‘ |

Yy

;
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phenyl group or halogen atom, p is an integer of 0 to 4,
besides, g, m and n represent m2an repeating unit numbers, g
is an integer of 1 to 3, m and n are an integer of 0 to 100,
each R, on the same or different nucleus may be different
mutually, and each p may be different mutually.

As the aromatic polysulfons resin used in the present
invention, m/(m+n) in the structure unit of the formula (27)
is preferably 0.8 or mcre. Besides, it is preferred that
m/(m+n) in the structure unit of the formula (28) is 0.8 or
more and q is 1.

Among these, the cne having the repeating unit of the

formula (26) or (27) is preferred.

The 4-amino-2,2,£,6-tetramethylpiperidyl compound (c)
having a steric hindrance type amino group as a basic skeleton

is represented by the following formula (1) or (2):

Rz’{“ TTm TRy
C
CH C/\g Cr
A (1)
CH3/ N CH,
i
I Rl ) n

ISP———

Koo m s et

St o, < b T



resin, and per 100 parts by weight of the sumof (a) and (b),

15 parts by weight of at |east one 4-amno- 2,2,6,6-tetranet hyi pppenhe}lyl_;,.,.-.

conr pound represented by the follow ng formula (1) or (2) D._E;wf

(c) 0.001 to

Lo

ameee ol CH Y cmeeeaeNemmmaean 3.

[ Rl (cHy) 5 X 2,
c

w © ¢ <

Hy tCHy 3\Q é,Chj (2)

cH, / \zlu/ e, cHy 7 KNy \

Rl R, n

; wherein R, represents a hydrogen atecm, an oxygen atom ( OXy
radical), a hydroxyl group, an alkyl group, a cycloalkyl
group, an allyl group, a benzyl group, an aryl group, an

alkanoyl group, an alkenoyl group, an alkyloxy group or a

-
1

cycloalkyloxy group. R, represents a hydrogen atom, an alkyl

group or a group represented by the following formula (3),

i
-R,C —f‘X—}— R5

in which X represents a direct bond, -0- or -N&-, R, represents

(3)

a direct bond, a straight or branched alkylene group, an
alkylidene group or an arylene group, and R, represents a
hydrogen atom, an alkyl group, an aryl group or a group

represented by the following formula (4) or (5),



; wherein R err] represents a hydrogen atom an oxygen ato
a hydroxyl group, an al kyi group, a cycloal kyl group, an ap} SO . %
benzyl group, an aryl group, an al kanoyl group, an al kenoyl group, an by
al kyl oxy group or a cycl oal kyl oxy group. R, represents a hydvog@n‘afbnf%an §

i

al k}fl -16- t i S
-CH=CHCOH
1 (4)
O
§
Cf,C:\?:
<. < (5>
CH, ° N cH
3 l 3
Ry

; and wherein n represents an integer of 1 to 4, p represents
an integer of 2 to 6, and R, represents an n valent organic
group.

Preferable examples of the 4-amino-2,2,6,6-tetramethyl-
piperidyl compound represented by the formula (1) or (2) aré
[I] to [VII] shown below.

[I] When n is 1 and R, is a hydrogen atom, an alkyl
group, a cycloalkyl group, an alkenyl group, a benzyl group,
an aryl group or a group represented by the following formula

(6);

O
i
"Ezs (: '{%' Sf {}_'}27 ( 6:)

, wherein Y represents a direct bond, -0- or -NR,-, R;
represents a direct bond, a straight or branched alkylene

group, an alkylidene group or an arylene group, and R, and R,



group or a group represented by the following formula (3), O in which X
represents a direct bond, -0- or -NH, R err] represents a d+¢ec{ bond, -

&

straight or branched al kyl ene group, an al kylidene group or‘ahuarylene

group,

or

& group

and Rlerr] represents a hydrogen atom an al kyl group,san aryI group

3

' ’:‘":’.."

-17-
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each represants a hydrogen atonm, a hydroxyl g¢group, an alkyl
grcup or an axzyl group. .

Mere preferably, when n is 1, R, and R, each represents a
hydrogen atom or an alkyl group having 1-18 carScn atoms and R,
represents a hydrogen atem, an alkyl group, a cycloalkyl

Toup, an alkenyl group or the gIcup represented by the

formula &3 in which#¥ represents a direct bond, -0~ or -N%,-,
anam ov— -g

g%:ep:esents a direct bond, a straight or branched alkylene
group having 1-10 carben atoms, an alkylidene group cor aryleze
group, aand R, and R, each represent a hydrogen atom, an alkyl
group having 1-18 carben- atoms, an aryl group ha§ing 6-21
carbon atcms or a group 'eprese“-ed by the formula (4) or (5).
[ZI] When 5 is 2, R, represents an alkylene group or a

gzoup represeznted by the follewilng formula (7);

0 O
} )
— C RBRg C =~ (7

wherein R, represents a direct bond, a straight or branched

alkylene group, an alkylidene group or an arylene group.

More preferably, when n is 2, R, and R, each represents &
hydrogen atom or an“alkyl group having 1-18 cachbon atoms and R,
represents an alkylene group or a group represented by the
fcrmula (7) in which R, represents a direct bond, a straight or
ranched alkylene group having 1-10 cacbon atoms, an

alkylidene group or an arylene group.



represented by the followng fornnula (4) or (5), and wherein n represents
an i.nteger c5 1 to 4, P represents 56- -

@& %

-18 -

O———— P

The compound in the formula (1), when n is 2, R, represemts a

group represented by the formula (3) in which X represents a
direct bond, -0- or -NH-, R, represents a direct bond, a2 straight
or branched alkylene group, an alkylidene group or an arylense
group, R, represents a hydrogen atom, an alkyl group, an aryl
group or a group represented by the formula (4) or (5), and
represents an alkylene group, is also mcre preferable.

[III] When n is 3, R, is a group represented by the

following formula (8);

H H
i o
0 0 0
s i |
~CH,CHCH, O\, CH,CHCH,-
N N
i i
C G
0? W o (8)
|
CH,CHCH, -
0
§
H

{IV] When n is 4, R, is a group represented by the

following formula (9) or (10});



an integer of 2 to 6, and R3 represents an n valent organic group. 2. A
thernopl astic resin conposition according to claim1, mherern“rnfthew*“ﬁ“mﬁ“w
formula (1) or (2), nis 1 and R Is a hydrogen atom an alkyljgtb

cycl oal kyl group, an al kenyl group, a benzyl group, an arylsgroup*or
group represented by -19- Ll o e

e
H
S
H
8t A i S i

O (9>

C—~CH, OCCH. CH.-) (10
L‘i"

[V] Further, the compound represented by the following

formula (1) is also preferable.

- -
Rzi?-- - --tR,
C
¢’ ¢
CH3\| | CH, .
C\ /C\ Vi )
CH3/ N CH,
i
Rl n

In the formula (1), R, represents a hydrogen atom, an oxygen
atom (oxy radical), a hydroxyl group, an alkyl group having 1-
8 carbon atoms, a cycloalkyl group, an allyl group, a benzyl
group, an aryl group, an alkanoyl group, an alkenoyl group, an
alkyloxy group or a cycloalkyloxy group, and n is an integer

of 1, 2 or 4 ; and when n is 1, R, represents a hydrogen atom,



thefoihwﬁngformﬂa (6); .,

-NR[err]-, R6 represents a direct bond, a stra'ght or f
group, an al kylidene group or an arylene group, and R[err]iand R et igachi |
represents a hydrogen atom a hydroxyl group, an al kyl groép or an aryI [
gr oup -20 - g R S—— :

H
S

wherein Y represents a direct b f“fQ*ﬁéhL £T

br anch d al kyl'éne "~

N S8t Nt e

H
3.

an alkyl group having 1-8 carbon atoms or -C-(?)-(Q)- C OE in
ll
0 o

e&-w

which P and Q represent cne selected from the croup consisting
of an alkylene group, an alkylidene group, & vinyl group and a
vinylidene group, and R, represents a hydrogen atcm, an alky
group, a cycloalkyl group, an alkenyvl group, a benzyl greoup,

an aryl group or a group represented by the following formula

(6);

O
i
-ReC - Y 7Ry (6)

in which Y represents a direct bond, -C- -NR,-, R, represents a

direct bond, a straight or branched alkylene group, an
alkylidene group or an arylene group, and R, and R, each
represents a hydroxyl group, an alkyl group, an aryl group or

a group represented by the following formula (4) or (5;,

—-CH=CHCOH

H (4>
O
{
(:J’C:\E:
, CH3\C|: c,:,,CHB o)
cH. ~ N~ T cCH
3 { 3 .
R



3. A thernoplastic resin commosition according to claiml, wherein_ in the
forpula (1) or (2), nis 2 and R err] is an al kyl ene group HOr
represeated by the followng forrmula (7);

-21-

gt iy
ey
H
i
i
3

;
?
|

; when n is 2, R, represents a hydrogen atem, an alkyl group
having 1-8 carbon atoms or -C-(P)-(Q)-C-0H in which P and Q
1" 1)
It H
O 0
represent one selected from the group consisting c¢f an
alkylene group an alkylidene group, a vinyl group and a

vinxylidene group, and R, represents an alkylene group or a

group represented by the following formula (7).,

o O
[ J
— C Rg C —- (7)

in which R, represents a direct bond, a straight or branched
alkylene group, an alkylidene group or an arylene group;

and when n is 4, R, represents a hydrogen atom or an alkyl
group having 1-8 carbon atoms, and R, represents a group

represented by the following formula (9) or (10),

O
i
CH; C"'

O (9

CH,C-



wherein R err] represents a direct bond, a straight or branched alkylene
group, an al kylidene group or an arylene group. 4. A thern9p+as%F-f“ o
conposi tion according to claim1, wherein in the fornula (1) or(2
and R3 is a group represented by the follow ng formula (8) T

i "2 BRI
S
S
C—CH., OCCH, CH. (10)

More preferably, in-the formula (1), R, and R, each represents
a hydrogen atom or an alkyl group having 1-8 carbon atcms, and
(i) when n is 1, R, is a hydfogen atom, an alkyl group, a
cycloalkyl group, an alkenyl group or a group represented by
the formula (€6) in which Y represents a direct bond, -0- or
-NR,-, R, represents a direct bond, a straight or branched
alkylene group having 1-10 carbon atoms, an alkylidene group
or arylene group, and R, and_R, each represent a hydroxyl
group, an alkyl group having 1-18 carbon atoms, an aryl group
having 6-21 carbon atoms or a group represented by the formula
(4)or (5),

and (ii) when n is 2, R, represents an alkylene group or a
group represented by the formula (7) in which R, represents a
direct bond, a straight or branched alkylene group having 1-10
carbon atoms, an alkylidene group or an arylene group.
Further, at least one compound represented by the following

formulas (i)-(iv) is also more preferable ;



H H 5. A thernoplastic resin conposition according to
claim1, wherein in the fornula (1) or (2), nis 4 and R3 i s~agrow
represented by the following formula (9) or (10); oAl

P
. P
? - 23 - ' H e

H N R, N B T
C C
/N RN
¢ ¢ ¢ ¢
c H, | I/CHa CH, | {/CH,
¢ ¢ ¢
VAN | N\ s\
C H . N CH, CHs N C H,
RIU (1) Rw
Rnblr R N Ry
c c
2N AN
¢ ¢
cu, | |,cem, ¢cun., | |, c=u,
¢ c/ 3(: c/
/7N /0N | \ 7/ \
C H . N CH, CH, N C H,
Rio Cii) Rio
9 Rl" Rll, 0 0 RI3 RI‘ 0
HO-C-C:C-E';I:: — Ry———— y&-é:é-ﬁ-oa
C c
N PN
¢ ¢ ¢ ¢
cn,\l (l:/cn,, CH,\L (l:/cns
/N 77\ VAR
C H, N CH, CH., N C.H ,
Ry Ry



6. .A thernoplastic resin conpcsition according to claim1, wherein. in the
formla (1), Rlerr] and Plerr] each represents a hydrogen aLQn1QL,an alkythh
group having 1-1S carbon atoma and nis 1 or 2, and (I) mhen S o A 2

a hydroger. atcm an al kyl grcup, a

L ¥
-24 - Pl
.
loRllRllO 0 Rl’Rl‘O
[} 1 i i it ] ]
KO- C-C-C-CN ——— Ry —— b;'c-c-c-&-oa
H H
] IR
2N RN
¢ ¢ ¢ ¢
¢ H | ¢H, ¢H
s\(,: (;:/ 3 s\’ cl/
. /7N 70\ /5 \
¢ H , N CH: CH, N H

(iv})

whersin R,, represents a hydrogen atom, an alkyl group or-an
alkyloxy group, R,, represents an alkylene group, R, rnprese“.s
an alkyl group, and R,; and R,, each represenfs a hydrogen atom
or a methyl group.

In the formula (i), preferably, R,, represents a hydrogen atom,
a hydroxyl group, an alkyl group having 1-10 carbon atoms or
an alkyloxy group having 1-10 carben atoms, and R,, represents
an alkylene group having 2-8 carbon atoms, and more
preferably, R,, represents a hydrogen atom or a methyl group
and R,, represents a hexamethylene group.

In the formula (ii), preferably, R,,-represents a hydrogen
atom, a hydroxyl group, an alkyl group having 1-10 carbon
atoms or an alkyloxy grcup having 1-10 carbon atoms, R,
represents an alkylene group having 2-8 carbon atoms, and R,
represents an alkyl croup having 1-18 carbon atoms, and more

preferably, R,, represents a hydrogen atom or a methyl group.



cycl oal kyl group, an al kenyl. group or the group represented by The. fornula“‘
6 in woich Y represents a direct bond, -0- or - Rerr], R[eﬁ? represents_
a direct bond, a straight or b-anched aIerne group haV|ng21110 car boc =
atcns, an alkylldene group or arylene group, and Rlerr] and R[erﬁ] “BAch.:

repriesent a kydrogen aton, an al kyl gvoupshaving 1-18 carbon atcns, an §
aryl group having ;o ‘

¥

e araton mon e b A TR
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In the formula (iii), preferably, R,, represents a hydrogen
atom, a hydroxyl group, an alkyl group having 1-10 carbon
atoms or an alkyloxy group having 1-10 carbon atoms, and R,
represents an alkylene group having 2-8 carbon atoms, and more
preferably, R,, represents a hydrogen atom or a methyl group.
In the formula (iv), preferably, R,, represents a hydrogen
atom, a hydroxyl group, an alkyl group having 1-10 carbon
atoms or an alkyloxy group having 1-10 carbon atoms, and R,,
represents an alkylene group having 2-8 carbon atoms, and more
preferably, R,, represents a hyvdrogen atom or a methyl croﬁp.
[VI] The compound represented by the following formula

(1) ;

[ od T -
sziz---~----s3
C
c” N ¢
CH, ] [ cHy
C (1)
CH.,” MW ey
3 | 3
i Rl i n

wherein R, represents a hydrogen atom, an oxygen atom (oxy
radical), a hydroxyl group, an alkyl group having 1-8 carbon
atoms, a cycloalkyl group, an allyl group, a benzyl group, an
aryl group, an alkanoyl group, an alkenoyl group, an alkyloxy
group or a cycloalkyloxy group, R, represents a hydrogen atom
or alkyl group, ; and

(i) when n is 1, R, represents a hydrogen atom, an alkyl group,



6-21 carbon atonms or a group represented by the formula (4) cr (5), and_

EI;)cmhen nis 2, Rerr] is a gqrcup represented by the §T5TT6ﬁan“foﬁﬁﬂ?&
7; bohet

H

T :

;o !
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a cycloalkyl group, an alkenyl group, a benzyl group, an allyl

group or a group represented b

<

rt
wr
1]

H,

oilowing formula (6),
0
"Eze (: '{%’ Sf ﬁ}-'}Q7 ( 6 )

in which Y represents a dir=ct bond, -0~ -NR,~, R, represents a
direct bond, a straight or branched alkylene group, an
alkylidene group or an arylsne group, and R, and R; each
represents a hydroxyl group, an alkyl group, an aryl group or

a group represented by the following formula (4) or (5),

—~CH=CHCOH
u (4>
o
!
c’c\b
cHy T _CH o
cH. ~ N T cH
3 [ 3
Ry

(ii) when n is 2, R, represents a group represented by the

following formula (7),



wherein RO represents a direct bond, a straight or branched“a}kylene group

havi.ng 1-10 carbon atons, an alkylldene group or an arylené group 7. A--
t hernopl astic resin conposition according to claim1, mherelm |n the
fornula (1), nis 2 and R3 is an al kyl ene group.

-27-

O O
/1 I} /-
C Iaf) C - C o )

in which R, represents a direct bond, a straight or branched
alkylene group, an alkylidene group or an arylene group, and
(iv) when n is 4, R, represents a group represented by the

following formula (9) or (10).

O
HE
CHa C"

O (8>

C—CH, OCCH, CHz‘?Z (10D

More preferably, in the formula (1), R, represents a hydrogen
atom or an alkyl group having 1-8 carbon atems, R, represents a

hydrogen atom or an alkyl group having 1-18 carbon atoms ; and

when n is 1, R, represents a hydrogen atom, an alkyl group, a

cycloalkyl group, an alkenyl group or a group represented by

3 e ot
S

i . ¢
Rt e o A



8. A thernoplastic resin conposition according to claim 1, mhe{é|h in the

formula (1),

A thernopl astic resin conposition according to claiml, wherein.in, Lhe

formula (1),
hydrogen at

L A R

nis 2, R is a hydrogen atomand R3 is an aIkYIene group.-

nis 2, RLis a hydrogen atomor a nethyl

group RZ is'a
omand R3 is a hexanet hyl enesg . -

§
¥

. B g
sxdd

o e

9.

5 5
! i
||
A

the formula (6) in which Y represents a direct bond, ~-0- or

~-NR,-, R, represents a direct bond, a straight or branched
alkylene group having 1-10 carbon atoms, an alkylidene group
hdving 1-10 carbon atoms or arylene group, and R, and R, each
represent a hydrogen atom, an alkyl group having 1-18 carbon
atoms, an aryl group having 6-21 carbon atoms or a group
represented by the formula (4)or (5) ; and

when n is 2, R, represents a group represented by the formula

(7) in which Ry represents a direct bond, a straight or

branched alkylene group having 1-10 carbon atoms, an

alkylidene group having 1-10 carbon atoms or an arylene group.

[VII] The compound represented by the following formula

(2) ;

- .
L A S
C C
¢ ¢ d
a é CHz 3\R r/m3
s 7 ~
CH,y ~ ? aﬁ CH, §’ CH,y (2)
Rl Rl a

wherein R, represents a hydrogen atom, an oxygen atom (oxy
radical), a hydroxyl group, an alkyl group having 1-8 carbon
atoms, a cycloalkyl group, an allyl group, a benzyl group, an
aryl group, an alkanoyl group, an alkenoyl group, an alkyloxy
group or a cycloalkyloxy group, R, represents a hydrogen atom
or an alkyl group having 1-8 carbon atoms, n is an integer of

3, p is an integer of 2 to 8, and R, represents a group



group. 10. A thernoplastic resin conposition according to claim1, wherein
in t.he formula (1), nis 2, R2is an al:cyl group and R3 is an al kyl ene

group. [

-29- ;

represented by the following formula (8) ; i e

H H
| |
0 0 0
i Y ]
~CH,CHCH, O\ ,CHCHCH,-
NN
| {
c C
) N
i (8)
|
CH, CHCH -
0
b
H

Examples of [n=1] of -[I], [V] and [VI] of the compound
(c) of the present invention include 4-Amino-2,2,6,6-
tetramethyl-piperidine, 4-methyl-amino-2,2,6,6-tetramethyl-4-
piperidine, 4-ethylamino-2,2,6,6-tetra~methylpiperidine, 4-
propylamino-2,2,6,6-tetramethylpiperidine, 4-butylamino-
2,2,6,6-tetra-methylpiperidine, 4-hexylamino-2,2,6,6-
tetramethylpiperidine, 4-octylamino-2,2,6,6-tetra- |
methylpiperidine, 4-dodecanyl-amino-2,2,6,6~tetramethyl-
piperidine, 4-diethylamino-2,2,6,6-tetramethylpiperidine, N-
(2,2,6,6-tetramethyl-4-piperidyl) piperidine, N-(2,2,6,6-
tetramethyl-4-piperidyl)acetamide and N-(2,2,6,6-tetramethyl-
4-piperidyl)stearoylamide. Besides, mention may be made of
the compounds represented by the following formulas (29) to

(47).




e,

11. A thernoplastic resin conposition according to claima1, V\,herel nin the
formula (1), nis 2, R is a group represented by the forrrula (3) _in which
X represents a di rect bond, -0- or -NH, Rerr] represents a djlrect bqnd a 3’"
straight or branched al kyl ene group, an al kylidene group or an’ aﬁ*:yj ene. .

-30.- : oy ,
é { :
C L S
- !
§._.,_ — SRp— P Brmoum i WL S
J 0
HN-C, JH KN-CCi .
i g CH3 Ct-N-C- “C12t3s
(29 .
N y *N (12)
. K ©OH | ‘
c i
q
HN-CH, CH_ C~0cH 9
e m‘""-HZc‘"zz"'f'c‘czz”zs
(33)
N (34)
i N
: H
Chy E 0
HN-C-C -
( I
CE
N 3 : J\
R N
B i
(35) (38)
0
i

0 0
BN - C — !
@ EN-Cé, CH,C - 0 @ H-C-C

£ -z

(38) 3
(39)



group, R5 represents a hydrogen atom an al kyl group, an aryl

group represented by the fornmula (4) or (5), and Rer] is g grk
group. 12. A thernoplastic resin conposition according to ct's \ J
the ‘non- crystalline thernoplastic resin (b) is an alkenyh aromatic re3|m

AR e om—————A comemrne &

; i P f;
=31 - | % o eT
I T et
i @
o R
0
C.H, -N-CH i
4 :( j(3 C fy=N-C-Chs
X
‘? ;
CnJ $=0
(40) Cd
(41)

i
. .
it (49
(1D)
CH. O C 0
;3 g ' i n
CH3 - N - ? - C - NE HN-C-CH=CH-C-CH
c, m
N ‘>L\P,/*< N
3 CH, (45)



13. A thernoplastic resin conposition according to claim1, wherein the

4-am no-2, 2,6, 6-tetram et hyl pi peridyl conpound (c) is a conmpound. ... . .ommsrm
represented by the following forrmula (1) wherein R err] repﬁeﬁgnps a -

hydrogen atom an oxygen atom (oxy radical), a hydroxyl groép,—an-alkyl "
group having 1-8 carbon atons, a cyclogdkyl group, an allyl :gtoup, ,a.benzyl

group, an

i
H

;o

?H3 ? 0
[ i
HN - CHCH.C - NH N - - -
2 HN - C (CH2)3 OH
N !
H H
(486) (47
\ i J

Examples of [n=2] of [II], [V] and [VI] of the compound
(c) of the present invention include compounds below.
In the formula (1) or (2), R, includes, for example, a hydrogen
atom, a hydroxyl group, an alkyl group of 1-10 carbon atoms
such as methyl, ethyl or propyl, or an alkyloxy group of 1-10
carbon atoms and further includes cyclic ones such as
cyclohexylmethyl and cyclohexylethyl in addition to straight or
branched ones when the carboﬁ numﬁer is 3 or more. R, is
preferably a hydrogen atom or a methyl group.
R, is preferably an alkyl group having 1-18 carbon atoms or an
alkyloxy group having 1-18 carbon atoms, such as methyl,
ethyl, propyl, isopropyl, n-butyl, isobutyl, t-butyl, sec-
butyl, n-pentyl, n-hexyl, 2-ethylhexyl, n-octyl, 1,1,3,3-
tetramethylbutyl, n-decyl, n-dodecyl, n-octadodecyl, cyclo-
hexyl, 3,3,5-trimethyl-cyclohexyl, cyclooctyl and cyclodecyl.
R, includes an alkylene group having 2-8 carbon atoms and
alkyléne groups represented by -CH, - such as ethylene, 1,2-
or 1,3-propylene, 1,2-, 1,3- or 1,4-butylene, pentamethylene,

2,2-dimethyl-1,3-propylene, hexamethylene and octamethylene,



61 - aryl group, an al kanoyl group, an al kenoyl group,
a cycl oal kyl oxy group, and n is an integer of 1, 2 or

-33-

and cycloﬁexylene and cyclohexylenedimethylene. R, is
preferably a hexamethylene group having 6 carbon atoms.

In the formula (3), R, is a hydrogen atom or an alkyl group
having 1-18 carbon atoms such as methyl, ethyl, propyl,
isopropyl, n-butyl, isobutyl, t-butyl, sec-butyl, n-pentyl, n-
hexyl, 2-ethylhexyl, n-octyl, 1,1,3,3-tetramethylbuthy, n-
decyl, n-dodecyl, n-octadodecyl, cyclohexyl, 3,3,5-trimethyl-
cyclohexyl, cyclooctyl and cyclodecyl.

In the formula (7), R, represents a direct bond, a straight or
branchéd alkylene group of 1-10 carbon atoms, an alkylidene'
group or an arylene group such as, for example, ethylene, 1,2-
, 1,3- or 1,4-propylene, 1,2-, 1,3- or 1,4-butylene,
pentamethylene, 2,2-dimethyl-1,3-propylene, hexamethylene,
octamethylene, cyclohexylene and cyclohexylene-dimethylene.
Specific examples of the compounds include N,N'-bis(2,2,6,6-te
tra- methyl-4-piperidyl)-1,6-hexanediamine, N,N'-bis(2,2,6,6-t
etra-methyl-4-piperidyl)jethylenediamine, N,N'-bis(2,2,6,6-
tetra-methyl-4-piperidyl)-1,8-octanediamine and a compound

represented by the following formulas (48) to (53).

9 8 i f
N - C - (CHZ)8 - C - WK HN - C C - MNd
Q

(48) (48]

I
a0 =



4 ; and when n is 1, Rlerr] represents a hydrogen atom an alkyl group
havi.ng 1-8 carbon atons or -G (P)-(Q-CM™H in which PO PUBNSN and. Q“M“
represent one se'ected -romthe group consisting of an alkydene group;:ian
al kyl i dene group, a vinyl group and a vinylidene group, @nq R3 represeﬁt§ -

&

hydrogen atom an al kyl -34- P ey
H W F T
| Lo -4
1
¢
HN-C-(CIiZ)4-C-N1- HN-C-CHCH-C-NH
)
0 (50) 51
gg 4] 0
BN -C-C-Nd - N -C-CHeCH=-C -
B H
o (52)0 (53)

Examples of [n=3] of [III] and {VII] cf the compound (c)
of the present invention include compounds below.
In the formula (2), R, is the group represented by the formula
(8).
Specific examples'of the compounds include a compound

represented by the following formulas (54) and (55).

H'chazzzncaz JLN / cucz-: -NHQ‘H
o N ’%o
{
CHZ?HCHZ - NK ——<:::%H

OH

(54)



group,

a cycl oal kyl group,

-0- -NR[err]-

and Rlerr] each

HN oo CH —)—-—-H-C‘-{- —CH

X2

an al kenyl

or a group represented by the following fornula (6)
a direct bond,

, Rerr] omd» -a- st rai ght
or branched alkylene group, an al kylidene group or an arylene group, ayd \
R err]

group, a benzyl

in
represents a direct
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Examples of [n=4] of [I] and [IV] to [VI] of the

compound (c) of the present invention include compounds below

In the formula (1) or (2), R, is the group represented by the

formula (9) or (10).

Specific examples of the compounds include a compound

represented by the following formulas (56) to (58).

o
CH, —e-NHCNH
’

Q

{
CH-C-NH —C}JH
9
CH—(!—NH [ 24
¢

o
cn,-&-xg._/ﬁéxgﬁ

(58)
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C—¢CH, OCCH, CH, ~NH OH )
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represents a hydroxyl group, an al kyl group, an aryl group or a group

¢ AT

represented by the following formula (4) or (5), -62- i
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The amount ratio of the components (a) and (b) is ;
(a) 1 to 99 % by weight of a polyphenylene ether resin and
(b) 99 to 1 % by weight of at least one non-crystalline
thermoplastic resin,'preferably :

(a) 10 to 90 % by wéight of a polyphenylene ether resin and
(b) 90 to 10 $ by weight of at least one non-crystalline
thermoplastic resin, more preferably ;

‘ : (a) 20 to 90 % by weight of a polyphenylene ether resin and
(b) 80 to 10 % by weight of at least one non-crystalline
thermoplastic resin, and most preferably ;

(a) 40 to 85 % by weight of a polyphenylene ethef resin,
(b) 60 to 15 % by weight of at least one non-crystalline
thermoplastic resin.

The amcunt of the component (c) is 0.001-15 parts by
weight, preferably 0.1-10 parts by weight based on 100 parﬁs
by weight of the sum of (a) the polyphenylene ether resin and
(b) the ﬁon—crystalline thermoplastic resin. When it is
smaller then 0.001 part by weight, no effect to inhibit

2
, gelation is seen and when it is larger than 15 parts by
weight, problems such as foaming occur at the time of actual

processing owing to volatile matters.

In the present invention, fillers may be added in order
to improve mechanical properties such as strength, stiffness

and hardness to the thermoplastic resin composition.



;, when nis 2, Rerr] represents a hydrogen atom an al kyl group--hgvi {ﬁggl&é
carbon atons or -G (P)-(Q-CGOHin which PO -0 and Qr Fam-esiémf;gn@
sel ected fromthe group consisting of an al kyl ene group an akkyrlﬂene o
group, a vinyl group and a vinxylidene group, and R3 repre$ehts\an~a1kyLeme§
grouwp or a -37- L o
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The- fillers include calcium carbonate, magnesium -
carbonate. aluminium hydroxide, magnesium hydroxide, zinc
oxide, titanium oxide, magnesium oxide, magnesium sulfate,
aluminium silicate, magnesium silicate, calcium silicate,

ilicic acid, calcium silicate nydrate, aluminium silicate
hydrate, mineral fiber, zonctrite, potassium titanate whisker,
magnesium oxysulfate, glass ballcon, glass fiber, glass bead,
inorganic fiber such as carbon fiber, stainless fiber,
aluminum fiber and aramide fiber, carbon black, inorganic
fillers such as a metal whisker, silica, alumina, talc, mica,
clay, kaolinite, TiO,, 2ZnO and Sb,0,, and one or more kind of
these fillers can be blended. Besides, the fillers used in
the present invention are not restricted by these

The thermoplastic resin composition of the present
invention is obtained by blending and melt kneading the
components (a), (b) and (¢) with conventionazl methods. Anad
the components (b) and (c¢) may be added in polymerization
process of tha component (a).

The thermoplastic resin composition of the present
invention can be molded by various methods such as an
injection molding, an extrusion molding, a blcw molding, a
sheet molding and film molding, which are most suitable since
the composiﬁion is highly prevented from deterioration due to
heat.

Besides, a molded article provided by the pesent



group represented by the following formula (7), in which Rerr] represents—
a dirrect bond, a straight or branched al kyl ene group, an aTK”Tjggn@FQrﬁﬁﬁi %
or an arylene group; and when nis 4, R2 represents a hydrpgﬁn:aLGHWTW”ﬁﬁi ]
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al kyl group having 1-8 carbon atons, and Rlerr] represents;
represented by the followi ng formula {$8-or (10),
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invention can be widely used as a packaging material, .
household appliances, an exterior material for automobiles
parts and an interiocr decoration material such as trim parts

of automobiles.

EXAMPLE

The Example of the present invention is illustrated in
detail according to Examples and Comparative Examples as
follows, but those are simple exempiifications, and the
present invention is not limited to themn.

Each Example and Comparative Example was cbtained by
blending the components shown in Tables 1 to 3. That is,
those components were extruded with a twin screw kneading
machine (TEM-50A manufactured by Toshiba Machine Co., Ltd.) at
a cylinder temperature of 260 °C, and pelletized to obtain the
composition by a strand cutter after cooling with a water
basin. Thus obtained pellets were dried at 130 °C for 2 hours
under vacuum drying, and molded to obtain a test piece with an
injection molding machine (IS220EN manufactured by Toshiba
Machine Co., Ltd.) at a2 cylinder temperature cf 290 °C, an
injection pressure of 1200kg/cm’ and a mold temperature of 80

°C.

Thus obtained pellets and the test piece were evaluated

by the following method, and the results were obtained.



14. A thernoplastic resin conposition according to claim 13, wherein in the

formula (1), Rerr] and R2 each represents a hydrogen atom or a aﬁgyh,
group having 1-8 carbon atons and n e e

§
H
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[The molecular weight of the polyphenylene ether] ~

The pellets provided were dissolved in chloroform and
measured with a gel permeation chromatograph (GPC) (HLC-8020
manufactured by Toso Co., Ltd.; columns of K-806, K-805, K-804
and K-803; a detector of UV having a wave length of 290 nm; a
temperature of 40 °C; a flow rate of 1.0 ml/min), and the
molecular weight converted with that of the standard
polystyrene was determined.

[Thermal resistance stability])

After a thermal hysteresis was given to the test piece
having 3.2 mm in thickness for Izod impact test, cbtained by
the above-mentioned injection molding, by letting alcne in a
constant temperature of 156 °C for 100 and 500 hours, it was
notched in accordance with ASTM D256, and Izod impact test was
conducted at a temperature of 23 °C.

The materials illustrated as follows were prepared in
order to obtain the compositions of Examples and Comparative
Examples.

(Polyphenylene ether ; PPE)

The polyphenylene ether (PPE) was obtained by homo-
polymerization of 2,6- dimethylphenol and having a legarithmic
viscosity of 0.46 in chloroform solution (0.5g/41) at.BO%I. The
molecular weight (Mw) of PPE before melt-kneaded was 46,100.
(Polycarbonate ; PC)

The trade name of CALIBRE 300-10 manufactured by




is 1 or 2, and (i) when nis 1, R3 is a hydrogen atom an alky# groupﬂh
cycloalkyl group, an al kenyl group or a group represented bywehe +olt-owrng
formula (6), in which Y represents a direct bond, -0- or -NR[er(] ..... i{err}
represents a direct bond, a straight orObranched al kyl ene ; : - 7¢ g

-40 - L .

Sumitomofpow Co., Ltd., was used.
(Polymethyl methacrylate ; PMMA)
The trade name of Sumipex LG manufactured by Sumitomo
Chemical Co., Ltd.
(Polystyrene)
Polystyrene 1 (PS-1) : The trade name of Sumibright
E183N manufactured by Sumitomo Chemical Co., Ltd.
Polystyrene 2 (PS-2) : The trade name of Sumibright
UG3000 manufactured by Sumitomo Chemical Co., Ltd.
(Additive)
Additive 1 : The trade name of Sanol LS-770 manufactured
by Sankyo Co., Ltd. It is represented by the folleowing

chemical formula (59).

CH3 C'd3
HN (59)
CHB c33

Additive 2 : The trade name of Tinuvin 622 manufactured
by Ciba-Geigy Corp. It is represented by the following

chemical formula (60).



-64- group having 1-10 carbon atons,

an al kyli dene group or a- ylene group,
and-Rerr] and Rl err] each represent

a hydroxyl group, an atkyj
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Additive 3 : The trade name of Chimasorb 944

manufactured by Ciba-Geigy Corp. It is represented by the

following chemical formula (61).

N
N ——{(CH,)  —N / \ﬂ
’ \
3 M ik ™ (81)
!
CH3 N CH3 CH3 N CH3 K
| ¥ 8°17
B H n
- -

Additive 4 : The trade name of Adekastab PEP-36

manufactured by Asahi Denka Kogyc X.XK. It is represented by

the following chemical formula (62).



group having 1-18 carbon atons, an aryl group having 6-21 da&bgﬂmaﬁens.oer _____
group represented by the follomﬁng formula (4)or (5), and (III when Niissy 235
R3 represents a group represented by the follow ng fornul aj (7) Tﬁ“mhlchw |
R[err] represents a direct bond, a stralght or branched | | 2 %8R Ly f f

i

Reference Txamples shown below. Besides, % in tho
Examples is by weight unless otherwise notified.
Reference Example 1

Preparation of N,N'-bis(2,2,6,6-tetramethyl-4-piperidyl)-1,6-
hexanediamine (Compound 1)

In a 5 liter autoclave were charged 981 g (6.32 moles)
of 2,2,6,6-tetramethyl-4-piperidine, 350 ¢ (3.01 moles) of
hexamethylenediamine, 1500 g of methanol and 5.0 g of carbon
containing 5 % platinum thereon with keeping the temperature
of at 45 to 55°C. The inside of the autoclave was pressurized
to 40 bars with hydrogen and heated to 70-80 °C to carry out
hydrogenation. The hydrogenation was completed after 4 to 5
hours. The catalyst was removed by filtration at 70 to 80 °C
under 2 to 3 bars, and 1070 g of N,N'-bis(2,2,6,6-tetramethyl-
4-piperidyl)-1,6-hexanediamine (Compound 1) was obtained by
distillation. Yield : 90 $. Beiling point : 188 to 150 °C/0.80
mbar.

Reference Example 2
Preparation of N,N'-bis( 2-methoxycarbonylethyl )-N,N'-bis(2,
2,6,6-tetramethyl-4-piperidyl)-1,6-hexanediamine (Compound 2)

In a 1 liter four-necked flask were charged 80 g (0.20
moles) of N,N'-bis(2, 2,6,6-tetramethyl-4-piperidyl)-1,6-
hexanediamine (Compound 1) obtained in Reference Example 1 and

200 g of methanol, and they were completely dissolved.



al kyl ene group having 1-10 carbon atons, an al kylidene gLoup»@r’aﬂ aTyR@ﬁe
group. 15. A thernoplastic resin conposition according % : '
in the formula (1), nis 2 and R, represents an i
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Thereto was added dropwise of a solution prepa;ed by
dissolving 35 g (0.41 moles) of methyl acrylate in 100 ¢ of
methanol at room temperaturs. Then, reaction was allowed to
proceed for 12 hours under reflux. After completicn of the
reaction, the solvent was distillied off and the residue was
recrystallized from hexane to obtain 98 g (0.17 mol) of the
Compound 2 as a white solid. Yield: 85 %. Melting point:
50-52 °C.

Reference Example 3

Preparation of N,N'-bis(2-octadecyloxycarbonylethyl)-N,6N'~
bis(2,2,6,6-tetramethyl-4-piperidyl)-1,6-hexanediamine
(Compound 3)

In a four-necked flask provided with a stirrer and a -
reflux condenser were charged 20 g (35 mmoles) of N,N'-bis(2-
methoxycarbqnylethyl)-V,N'—bis(2,2,6,6—tetramethyl-4-piperidyl
)-1,6-hexanediamine (Compound 2) obtained in Reference Example
2, 21 g (77 mmoles) cf stearyl alcchol and 200 ml of toluene,
followed by stirring under reflux. Thereto was added dropwise
of a solution of 0.1 g (4 mmoles) of lithium amide in 3 g of
methanol. Thereafter, the solvent was distilled off with
addition of toluene and the reaction was completed. After the
reaction was allowed to proceed for 4 hours, toluene was added
, followed By cooling to rocm temperature. The organic layer
was washed with water three times and then concentrated to

obtain 23 g (22 mmol) of the Compound 3. Yield: 63 %. Melting



65 - al kylone group. 16. A thernoplastic resin conp05|t|onnaece{dtﬂg 0.
clai-m 13, wherein in the formula (1), nis 2, Rerr] représ@ﬁtg, Y
atomand R err] represents aa al kyl ene group. . P . i
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point : 45-46 °C,

Reference Example ¢

Preparation of N,N'-bis{ 2-t—butoxycarbonylethyl)-N,N';bis(Z,
2,6,6-tetramethyl-4-piperidyl)-1,6-hexanediamine (Compound 4)

The procedure of Reference Example 3 was repeated except
that t-butyl alcohol was used instead of stearyl alcohol,
thereby obtaining 13 g of the Compound 4. Melting point : 72
to 73 °C.

Reference Example 5§
Preparation of N,N'-diacetyl-N,N'-bis(2,2,6,6~tetramethyl-4-
piperidyl)-1,6-hexanediamine (Compcund 5)

In a 300 ml four-necked flask were charged 20.7 g (50.7
mmoles) of N,N'-bis(2,2,6,6~tetramethyl-4-piperidyl)-1,6-
hexanediamine (Compound 1) obtained in Reference Example 1 and
70 g of pyridine, and they were completely dissolved. Thereto
was added dropwise of 11.64 g (0.114 moles) of acetic
anhydride over a period of 30 minutes, followed by 1 hour at
40 °C. After cooling, 100 g 20 % aquecus NaoH and 50 ml of
toluene were added and the product was extracted and washed
with 50 ml of water. The solvent in the toluene layer was
distilled off and the residue was recrystallized from 20 ml of
n-hexane to obtain 20.6 g of the Compound 5. Yield : 85 §%.
Melting poiﬁt : 152-154 °C.

Reference Example 6

Preparation of N,N'-bis(n-hexylcarbonyl)-N,N'-bis(2,2,6,6-



17. A thernoplastic resin conpositicn according to clain 13—wherein’in the
formula (1), nis 2, Rerr] represents a hydrogen atom or Wethyl group;
represents a hydrogen atomand Rl err] represents a hexanethyféne group 1
A thernoplastic resin conposition according to claim 13, mbegern 't e/

forfula (1), nis 2, Rerr] represents4an, alkyl A

.,.._M,.».CD,:

tetramethvl-4-piperidvl)-1,6-hexanediamine (Compound 6)

The procedure of Reference Example 5 was repeated except
that heptanoic anhydride was used in place of acetic
anhydride, thereby obtaining 18.8 g of the Compound 6. Me lting
point : 123-125 °C.

Reference Example 7
Preparation of N,N'-bis(ethoxycarbcnyl)-N,N'-bis(2,2,6,6-
tetramethyl-4-piperidyl)-1,6-hexanediamine (Compound 7)

At a temperature of 0 °C or lower, 22.8 g {0.21 moles) of
ethyl chlorocarbonate was added to solution of 39.4.g (0.1
moles) of N,N'-bis(2,2,6,6~ tctrame;“ ri-4-piperidyl)-1,6-
hexanediamine (Compound 1) ob?ained in Reference Example 1 in
200 ml of 1,2-dichloroethane which was cooled to -10 °C. Then,
thereto was added slowly 8.4 g of sodium hydroxide dissolved
in 50 ml of water with keeping the temperature of at 0 °C.
Then, the temperature was elevated to 20 °C, and the reactant
was separated to a water laysr and an organic layer, and the
organic layer was washed with water and dried over anhydrous
sodium sulfate to remove the sclvent. Then, the residue was
crystallized from octane tc obtain 44.1 g of the Compound 7.
Yield : 82 %. Melting point : 125 °C.

Reference Example 8

Preparation of Compound 8§ [the chemical formula (6€3)]



group and Rl err] represents an al kyl ene group. 19. A thernDpIastic resin
conositoin according to claim 13, wherein the conmpound () d--hy
the formula (1) is at |east one commound represented by t £
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In a four-necked flask provided with a thermcometer and a
stirrer were charged 156 g of 4-amino-2,2,6,6-tetramethyl-
piperidine, 400 ml of toluene and 98g of maleic anhydride and
the atmosphere in the flask was replaced with nitrogen,
followed by keeping the temperature of at 60 °C for 6 hours
with stirring. After completion of the reaction, the produced
white crystal was filtrated and washed with toluene to obtain
243 g of the Compound 8.

Reference Example 9
The 2,2,6,6-tetramethyl-4-piperidylamine was used as
Compound 9.
Reference $xamp1e 10
Preparation of methyl 2,2,6,6-tetramethyl-4-piperidyl-amino-
propionate iCompound 10)
The 7.8 g (0.05 mol) of 2,2,6,6-tetramethyl-4-piperidine

and 5.6 g (0.065 mol) of methyl acrylate were allcwed to react



wherein Rlerr], represents a hydrogen atom[err] an alkyl group.or_an

LN |

in 50 g of- methanol under reflux for 3 hours. The solven was

9

distilled to obtain 8.0 g of colorless liquid of methyl
2,2,6,6-tetramethyl-4-piperidyl-aminopropionate (Compound 10)
as a fraction of 130-136 °C/l.5mmig.

Reference Example 11

Preparation of Compound 11 [the chemical formula (64)]

0 CHs
i ]
HI;IC———C' I;IH
i
C C
7 \ € H, /7 \
C C C ¢
C H ¢ H
. /\/\ o /\/\
C H ; H: € H ; N H s
H (84) H

In a four-necked flask provided with a thermo-meter and a
stirrer were charged 156 ¢ of 4-amino-2,2,6,6-tetramethyl-
piperidine, 32 g of acetone, 239 g of chloroform and 0.4 g of
benzyltrimethylammonium chloride, and cooled to 5 °C with
stirring. Then, thereto was added dropwise of 257.6 g of a 50
$ agqueous pctassium hydroxide soluticn cver a period of 1 hour
with keeping the temperature of at 5 to 10 °C, and thereafter,
the reactioﬁ was allowed to proceed for 5 hours at 0 to 10 °C.
After completion of the reaction, the agqueous layer was

separated to a water layer and an organic layer, and the water



al kyl oxy group, R err], represents an al kyl ene group, R[err] represents an
al kyl group, and R[err] and R err], each represents a hydrogen atomor aj
met hyl group. 20. A thernplastlc resin conposition accordlng fo el ai mia9;
wherein in the formula (i) , Rerr] represents a hydrogengatonl a hydroxyh
group, an alkyl group having 1-10 carb8h-atons or l -
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layer was_removed. Then, the excess chlorcform in the organic
layer was distilled off to obtain 176 g of a white ~rystal as
Compound 11. Yield : 92.6 %. Melting point : 127-128 °C. A
parent ion peak of 380 was ccnfirmed by FD-mass spectrometry.
Reference Example 12

Preparation of Compound 12 {the chemical formula(65)]

S S
BN C— (CHg— € N
C c
7\ N
¢ ¢ ¢ e
css\(f: (l:/CHSCHg\(]: i/cxi,
/N /N | 7N 7\
cCH, N CH: C€H, N C H,

In a four-necked flask provided with a thermo-meter and a
stirrer were charged 156 g of 4-amino;2,2,6,6—tetramethyl-
piperidine, 400 ml of toluene and 121 g of triethylamine, and
the atmosphere in the flask was replaced with nitrogen. After
the content was cooled to 0 °C, thereto was added dropwise of
119 g of sebacoyl chloride under stirring with keeping the
temperature of at 0 to 5 °C. After completion of the addition,
200 ml of 20% aqueous sodium hydroxide solution was added to
dissolve thé hydrochloride of triethylamine producéd by the
reaction. After the agueous was separated to a water layer

and an organic layer, the water layer was removed, and the




an al kyl oxyr group having 1-10 carbon atons, and R err] representsmaam -~
al kyl ene group having 2-8 carbon atons. 21. A thernDpIaStlc;r35| : T
ccnposition according to claim 19, whereln in the fornu“a,(t

represents a hydroge atom or a nethyl goup and Rlerr],,; hepresents a. |
hexanmet hyl ene grsup. 22. A thernopl astt#®-resin conp05|t|bn accordlng to;

claim
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organic layer was washed with 100 ml of water. The organic
layer was concentrated and the residue was crystallized from
n-hexane to obtain 203 g of a white crystal as Compound 12.
Reference Example 13
Preparation of tris[2-hydroxy-3-(2,2,6,6-tetramethyl-4-
piperidylamino)-propyl}-isocyanurate (Compound 13)

Tris(2,3-epoxypropyljisocyanurate (29.7 g) and
4-amino-2,2,6,6-tetramethylpiperidine (47.5 g) were slowly
heated in a hot bath under stirring. Heat was generated at
about 80 °C. The temperature was raised up to 100 * 5 °C and
the temperature was held for about two hours. After cooling,
white powders of tris[2-hydroxyv-3-(2,2,6,6-tetramethyl-4-
piperidyl-amino)-propyl]-isccyanurate (74.5 g) (Compound 13)
was obtained. Yield : 97.4 $. Melting point : 55-60 °C.
Examples 1 to 15

The blend ratios of Examples and the molecular weights of
the polyphenylene ether in the obtained compositions (after
melt-kneaded) were shown in Table 1. |
Comparative Examples 1 to 7

The compositions without the additives and Comparative
Examples using the additives 1 to 4 were shown in Table 2.
Examples 16, 17 and Comparative Example 8

Thermal resistance stability of the compositions are

shown in Table 3.

SR



19, wherein in the forsnmula (ii), Rerr], represents a hydrogen atom a
hydr oxyl group, an al kyl group having 1- 10 carbon atons or an.a Ikyloxy

group having 1-10 carbon atonms, R err]l represents an alkyhene -gr-ouR, hayl

2-8 carbon atons, and R represents an al kyl group having 1- L8 carbcn’
atons. 23. A thernoplastic res:., conpagition according to cl'aim .

FE 9 E DRESENT INVENTI
Deterioration of polyphenylene ether caused by the heat
at the time of processing can be markedly improved by adding a
specific hindered piperidine compound to the composition
comprising the polyphenylene ether end the non-crystalline

thermoplastic resin.

R S |
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19, wherein in the fornula (iii), Rerr] represents a hydrogen atomor a

nethyl group. 26. A thernoplastic resin conposition accordpngwte~ehaln1191
wherein in the formula (iv), Rerr] represents a hydrogen &Fpm.-a: hydroxyl
group, an al kyl group having 1-10 carbon atons or an alkquxy gYOup haV|?g

1-1Q carbon atons, and R[err] 33 - . |
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represents

R[err] rep
resin conp
4- am no-

an al kyl ene group having 2-8 carbon atons. 27. A thernoplastic
resi'n conpositiomaccording to claim19, wherein in the formula (ivy),

r amef hyl pi peridyl Céﬂpound

r r atomor a nethyl group. 28. A thernnplast
o\w “ to claim1,_ wherein the o B :
at % " TR

WHAT IS CLAIMED IS :

1. A thermoplastic resin composition which comprises

{(a) 1 to 99 % by weight of a polychenylene ether resin,

(b) 99 to 1 % by weight of at least one non-crystalline

thermoplastic resin selected from an alkenyl aromatic resin, a

non-crystaliline aromatic pclyester resin, a meth

acrylate

resin, a polyether imide resin and an aromatic polysulfone

resin, and per 100 parts by weight of the sum of

(c) 0.001 to 15 parts by weight of at least one 4-amino-

2,2,6,6-tetramethylpiperidyl compound represented by the

following formula (1) or (2):

z’i’""' "R
C
¢ N\¢
oJ Tl
CHy” NS \CH3
|
Rl n
S N T B T U S 1.
RZT-~--~--4CH ) --- ? R
c c
“ ¢ ¢
3l 1 CH, CHy I 1 CHy
CH,~ N7 CH CH,/C\W NCH
| i |
R1 RI n

(a) and (b),

(2)
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I's a conpound represented by the followng formula (1)

(c)
Rlerr]q repr s_a hydrogen atom an oxygen atom (oxy i
- !

!

i

i

i
Iy

- e ey

$F 2

i
i
11
|
s
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*
c
L M s by

¢

wherein R, represents a hydrogen atom, an oxygen atom (oXxy

group, a cycioalkyl

....l

radical), a hydroxyl group, an alky
group, an allyl group, a beazyl group, an aryl group, an
alkanoyl group, an alikenoyl group, an alkyloxy group or a
cycloalkyloxy group. R, represents a hydrogen atom, an alkyl

group or a group represanted by the following formula (3),

O

Il
-R.C 'ﬁf‘ii-f}—-f?s ( 8 )

in which X represents a direct bond, -0- or -NE-, R, represents

a direct bond, a straight or branched alkylene group, an
alkylidene grcup or an arylens group, and R, represents a
hydrogen atom, an alkyl group, an aryl group or a group

represented by the following formula (4) cr (5),

—-CE=CHCOH
i (4>
@)
{
Cf/(:\::
CHy | { —~CH4
PRy /C - (5D
CH, - N CH
3 ' 3
Ry

and wherein n represents an integer cf 1 to 4, p represents

169 wherein Tt

;
!
'
i
4
i
i
H
1
;
1
;



radi cal ),

cycl oal kyl group, an allyl group, a benzyl group, an arylfgﬁoup -an'’:

al kanoyl
group, R2

1,

-2 or 4

a hydroxyl group, an al kyl group having 1-8 carbon--at-ems;- a’”fffﬂ

group E”m"ﬂlﬂﬂm IBU , an al kyl oxy group or aicyctoalkyl'oxy | x
repre atom or al kyl group, and n ils an +nt eger Oﬁ

; and I) “when =7 Rl er] 90 hydr ogen at om an alkyl group,

{

ai

i TP,

‘
}
1

an integer of 2 to 6, and R, represents an n valent organlc

group.

2. A thermoplastic resin composition according to claim
1, wherein in the formula (1) or (2), n is 1 and R, is a
hydrogen atom, an alkyl group, a cyclecalkyl group, an alkenyl
group, a benzyl group, an aryl grcup or a group represented by

the following formula (6);

O
i
"Ize (: '{%’ %{ f}"}QT ( 6 )

, wherein Y represents a direct bond, -0- or -NR,-, R;
represents a direct bond, a straight or branched alkylene
group, an alkflidene group or an arylene group, and R, and R,
each represents a hydrogen atom, a hydroxyl group, an alkyi

group Or an aryl group.

3. A thermoplastic resin composition according to claim
1, wherein in the formula (1) or (2), n is 2 and R, is an
alkylene group or a group represexted by the following formula

(7);

!

.4
i

H
H

i
¥
!

o i e AT A=A



cycl oal kyl group, an al kenyl group, a benzyl group, an allyl group or a

group represented by the following formula (6), in-which Y represents a. _

direct bond, =O—NR[err]-, R6 represents a direct bond,--a- s*t*ra""g:h"f 01’“ |
i

l&Eanc]hed SI Ié[l Im'#kmﬂi !Hﬁﬁ?{al kyl i deﬂeégr oulo or an aryl elréfr try,r .-p,-f_andwz iyl
err] an e , ﬂﬂrts a hydfoxyl group, an alKy group, an§a§y

group or e~ e

i
H
&
3
1

I— — :

i T

; wherein R, represents a direct bond, a straight or branched

alkylene group, an alkylidene group or an arylene group.

4. A thermoplastic resin composition according to claim
1, wherein in the formula (1) or(2), n is 3 and R, is a group

represented by the following formula (8);

H H
1 i
0 0 0
s il i
-CH,CHCH, O\, CH,CHCH,-
N N
| {
c C
7 N
v ‘-N/ ~o (8)
2$Hcy -
0
H
H

5. A thermoplastic resin composition according to claim 1,
wherein in the formula (1) or (2), n is 4 and R, is a group

represented by the following formula (9) or (10);



a group represented by the following formula (4) or (5), I n whlch R[err]
repr esents—a—di-+-eect—bond;—a-strai ght or branched al kyl ene grgoup,_ s

al kyl i dene arvl ene group, and b e R,
DT —— RSP

S s § Four ¢ ;

g T

0 D)

C—CH, OCCE, CH:‘}'S ) (10)

§. A thermcplastic resin cempesition according to cla.m
1, wherein in the formula (1), R, and R, each represents a
hydrogen atcm or an alkyl group having 1-18 carbon atoms and n
is 1 or 2, and
(I) when n is 1, R, is a hydroger atem, aa alkyl gzcup, a
cycloalkyl group, an alkenyl group or the group represented by
the formula é in which ; represents a direct bond, -O- or -

NR,-
¥
alkylene group haviag L-10 cartoc a=ciss, an alkylidene group

+ R, ‘ presents a direct bond, a stralght or branched

or arylene group, and R, aad F, each rspresent a hydr-ogen atom,
an alkyl group raving 1-18 cacbon atcms, an aryl group having
8§-21 carbon atoms or a group represented by the formula (4) o<

{(5), aad (TI) when n i3 2, R, is a grcup reprasented by the



(1V) when nis 4, Rlerr] represents a group represented by the fol|ow ng
formula (9) or (10). 29. A thernoplastic resin conp03|tlon accordlng tlo

claim S

LRI T | —

following formula (7);

O 0

(] I} |
— C Rg C -~ (1)

, wherein R, represents a direct bond, a straight or branched

alkylene group having 1-10 carbon atoms, an alkylidene group

or an arylene group.

7. A thermoplastic resin composition according to claim
1, wherein in the formula (1), n is 2 and R, is an alkylene

group.

8. A thermoplastic resin composition according to claim
1, wherein in the formula (1), n is 2, R, is a hydrogen atom

and R, is an alkylene group.

9. A thermoplastic resin composition according to claim
1, wherein in the formula (1), n is 2, R, is a hydrogen atom or
a methyl group, R, is a hydrogen atom and R, is a hexamethylene

group.

10. A thermoplastic resin composition according to claim
1, wherein in the formula (1), n is 2, R, is an alxyl group and

R, is an alkylene group.



28, wherein in the formula (1), Rerr] represents a hydrogen atom or - an

al kyl group having—1=8 carbon atons, R2 represents a hydregen- atomor an |

al kyl group hav toms, and n is an integer {of_ 1 or.2 ;. and
when n is 1, R3] ‘m mEn (M“Er ogen atom an al kyl gr OUQ a cycl oal’ kyl ‘
graup, an aI kenyk group &r & group remlesented by I T

11. A thermoplastic resin composition according to claim
1, wherein in the formula (l), n is 2, R, is a group
represented by the formula (3) in which X represents a direct
bond, -O- or -NH-, R, represents a direct bond, a straight or
branched alkylene group, an alkylidene group ¢r an arylene
group, R, represents a hydrogen atom, an alkyl group, an aryl
group or a group represented by the formula (4) or {(S), and R,

is an alkylene group.

12. A thermoplastic resin composition acccrding to claim
1, wherein the non-crystalline thermcplastic resin (b) is an

alkenyl aromatic resin,

13. A thermoplastic resin composition according to claim
1, wherein the 4-aminc-2,2,6,6-tetramethylpiperidyl compound

(c) is a compound represented by the following formula (1) :

'Rz?""”"%
C
¢ e
cu3\é | CHy -
CH.,” \T/ \CH3
I Rl ) n

wherein R, represents a hydrogen atom, an oxygen atom (oxy
radical), a hydroxyl group, an alkyl group having 1-8 carbon

atoms, a cycloalkyl group, aa allyl group, a benzyl group, an



the following fornula (6), 72 represents a direct bond,?éﬁéﬁ}é}éﬁhmftmuw
bl’ anched a| kyI ene ) ? e —

G a e

[T — Lol

et AN 1 8 se e % e s e Dy araremes

aryl groué, an alkanoyl group, an alkenoyl group, an alkyléxy
group or a cycloalkyloxy group, aad n is an integer of 1, 2 or
4 ; and when n is 1, R, represents a hydrogen atom, an alkyl
group having 1-8 carbon atcms or -C-(P)-(Q)-C-OH in which P

0 o)
and Q represent one selected from the group consisting of an
alkylene group, an alkylidene group, a vinyl group aad a
vinylidene group, and R, represents a hydrogen atom, an alkyl
group, a cycloalkyl group, an alkenyl group, a benzyl group,

an aryl group or a group represented by the following formula

(6),

O
1
“RsC t+ Y 7R, (6)

in which Y represents a direct bond, -0- -NR,-, R, represents a
direct bond, a straight or branched alkylene group, an
alkylidene group or an arylene group, and R, and R, each
represents a hydroxyl group, aﬁ alkyl group, an aryl group or

a group represented by the following formula (4) or (5),

—~—CH=CHCOH
1t
O

C4a)



group having 1- 10,juim#kfnons

at oirs or_-arytene grou
an al ky. gr
atons or

nis 2, RB "epresent’s a group represenféd by the

LI

ﬁ@i\iﬁe

R7 and R[err]
car bon at ons,

d by the follomnng formul a (4)97”(5) ';

an al kyli dene group having 1- 10 carbon

each represent -a- hydregen at om,

an aryl

group havihg.6- 21 ¢arbon
and*mhen

%y o) PRy

'!""{

~
C C
CHy (I 1 -~CHj3 .
N -~
CH 4 : CH4
Ry

; when n is 2, R, represents a hydrogen atom, an alkyl group

having 1-8 carbon atoms or -C-(P)}-(Q)-C-OH in which P
i
0 0

and Q represent one selected from the group consisting of an
alkylene group an alkylidere group, a vinyl group and a

vinxylidene group, and R, represents an alkylene group or &

group represented by the follewing formula (7),

O a

(' )} (
— C Rgqg C

-
s

in which R, represents a direct bond, a straight or branched

alkylene group, an alkylidene group or an arylene group;

and when n is ¢4, a hydrogen atom or an alkyl

R, represents
group having 1-8 carbon atoms, and R, represents a .group

represented by the following formula (9) or (10),

s
;
1
H

%



or

following fornula (7). in which Rlerr]

represents a direct bond, a straight
an aleJLQene group

branched al kyl ene group having 1-10 carbon atons,
aryl ene group. 30. A thernﬁp$®§3

having 1-10 ca “l‘m)mu muﬂm R

conposi tion ac

.63 -

i
i
!
i

(9

C—CH,; OCCH. CH." ) (10D

4

14. A thermoplastic resin composition according to claim

13, wherein in the formula (1), R, and R, each represents a

hydrogen atom or an alkyl group having 1-8 carbon atoms and n

is 1 or 2, and ;

(i) when n is 1, R, is a hydrogen atom, an alkyl group, a

cycloalkyl group, an alkenyl group or a group represented by

the following formula (6),

O
1
‘TI{G (: '{%‘ &f {}_'IQT ( 6 )

in which Y represents a direct bond, -O0- or -NRy-, R,

represents a direct bond, a straight or branched alkylene



73 C L M SI—whereinthe 4-anmino-2, 2,6, 6-tetram et hyl |g@¢|dyl conpound

(c).is a conp mﬂmm “mm‘ m|by the fol | owing formul a (2 -

L S L i
L3 3 *
-64 -

&
S
d

i
H
|
| S

L s e e e

A

O ———
i

I

group having 1-10 carbon atoms, an alkylidene grdﬁgvor a-ylene

group, and R, and R, each represent a hydroxyl group, an alkyl
group having 1-18 carbon atoms, an aryl group having 6-21

carbon atoms or a group represented by the following formula

(4)or (5),
-—CH=CHCOH
il (4>
O
i
Cf,C:\}Z
(:}13 \"é: <% ~CH (s)
H -~ *\Iq,/ “(:}i
3 {
Ry

and (ii) when n is 2, R, represents a grcup represented by the

following formula (7),

8 O
[ I -
— (: EEE; (: — ( 7')

in which R, represents a direct bond, a straight or branched

alkylene group having 1-10 carbon atoms, an alkylidene group

or an arylene group.

15. A thermoplastic resin composition according to claim

13, wherein in the formula (1), n is 2 and R, represents an



wherein R represents a hydrogen atom an oxygen atom (oxy. radical), a
group, an al kyl group having 1-8 carbon atons, a cycl oal kyl
group, a benzyl group, an aryl group, an al kanoyl group, an

gr oup‘mum:’ (¥ i up or a cycloal kyl oxy group, and n-is, an f
I nf eger of 3; I ' "mmzﬂmgpreseméﬁ-a hydrogen atom or ‘an al kyl group
* ¢ L ' s * § | W

hydr oxyl
an allyl
al kenoyl

gro

up;
P
+
{
i
i

s
3

H

T A 4 e VT g, NG o T ey S

alkylsne group.

16. A thermoplastic resin ccnpesizion accozding to claim
13, wherein in the formula (1), n is 2, R, represents a

hydrogen atom and R, represents an alkylene grou

L¢]

17. A thermoplastic resin compositicn accozding to claim
13, wherein in the formula (1), n is 2, R, represents a
hydrogen atom or a methyl group, R, represents a hydrogen atom

and R, repregsents a hexamethylene group.

18, A therwmoplasiic resin compesition according to c¢laim
13, whezrein in the formula (1), n is 2, R, represents an alkyl

gzoup and R, represents an alkylesne group.

19. A thermoplastic resin ccmpositicn according to claim
<
13, wherein ths compound (&) reprasented by the formula (1) is
at least cne compound represented by the following formulas

{i)={iv):

BN —— Ry N B
c - c
/N /N
¢ e ¢ e
‘ 3
¢ H CH, CH ¢ H,
et e
/N 70N\ VAN
cu, N cm., cH., N cH,



having 1-8 carbon atoms and p is an integer of 2 to 8, aniBS ﬂre.pr.esant»«s--.-a
group represented by the—$fellowing formula (8) ; §« s

i ‘.
g i

LT — Taemmom ||

RIZI? R PI‘R‘Z
C C
7\
c/ \c C ¢
H C H c H
s T (T
N\ | /N s
CHa/\N/ C Hs C H ., N C H
Ruo Cii) Rio
0 RHRHO 0 RI! RH.O
1] } | it {1} 1 | t
HO-C-C=C-CI;I Ry ——mm z;:c-c:c-c-on
¢ /C\
c/ \c ' c ¢
H; C H - C H
T
N\ /N
CHS/\N/ C H:s C H N C H ,
Rio (iii) Rio
0 Rll RII O q R‘H R||40
1 u
HO-C-C-C -CN Ry NC-C-C -C-0H
HH ! | HH
c c
VARN 7\
c ¢ C ¢
H C H ¢ H
C \Ic (l:/c 3 3\(]: (l:< 3
AN /N s
CH,/\N/ C Hs C H N C H s
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wherein R, reprasants a hydrogen acom,¥an alkyl group or an

alkyloxy graup, R,, rapresents an alkylene group, R,, represents
an alkyl group., and R,, and R,, each represents a hydrcgen azom

or a methyl group.

20. A thermoplastic ragin compesition according to claim
13, wherein in the formula (i), R,, represents a hydrsogen a:om,
a hydroxyl grcup, az alkyl group having 1-10 carbon atoms or
an alkyloxy group having 1-10 carben atoms, and R, represents
an alkylene group having 2-8 carbon atoms.

2l. A thermoplastic resin camposition acecoxrding to claim
19, wherein in the formula (i), R,, represents a hydrogea atom

or & methyl gzoup and R,, represents a hexamethylene group.

22. A thermecplastic resin composition according to claim
19, wherein in the formula (ii), R,, represents a hydrogen
atom, a2 hydroxyl group, an alkyl group having 1-10 cazboan
atoms cr an alkyloxy group having 1-10 carbon atoms, R,
represents an alkylene group having 2-8 carbon atems, and R,,

represents an alkyl group having 1-183 carbcn atoms.

23. A thermoplastic res:.: compoaition accozdiag to claim
19, wherein in the formula (ii), R., represents a hydrogen atom

or a methyl group.
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24. A thermoplastic resin composition according to claim
19, wherein in the formula (iii), R,, represents a hydrogen
atom, a hydroxyl group, an alkyl group having 1-10 carbon
atoms cor an alkyloxy group having 1-10 carbon atoms, and R,

represents an alkylene group having 2-8 carbon atoms.

25. A thermoplastic resin composition according to claim
19, wherein in the formula (iii), R,, represents a hydrogen

atom or a methyl group.

26. A thermoplastic resin composition according to claim
19, wherein in the formula (iv), R,, represents a hydrogen
atom, a hydroxyl group, an alkyl group having 1-10 carbon
atoms or an alkyloxy group having 1-10 carbon atoms, and Rﬁ

represents an alkylene group having 2-8 carbon atoms.

27. A thermoplastic resin composition according to claim
19, wherein in the formula (iv), R,, represents a hydrogen atom

or a methyl group.

28. A thermoplastic resin composition according to claim
1, wherein the 4-amino-2,2,6,6-tetramethylpiperidyl compound

(c) is a compound represented by the following formula (1) :

N O NP e b AR e e et
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- 69 -
<r —
Rzr!«-- <= - - Ry
C
¢’ e
cu3\(l: C|/CH3 (1)
CH,” NN N ey
i 3
Rl n

wherein R, represents a hydrogen atom, an oxygen atom (oxy
radical), a hydroxyl group, an alkyl group having 1-8 carbon
atoms, a cycloalkyl group, an allyl group, a benzyl group, an
aryl group, an alkanoyl group, an alkenoyl group, an alkyloxy
group or a cycloalkyloxy group, R, represents a hydrogen atom
or alkyl group, and n is aﬁ integer of 1, 2 or 4 ; and

(I) when n=1, R, is a hydrogen atom, an alkyl group, a
cycloalkyl group, an alkenyl group, a benzyl group, an allyl

group or a group represented by the following formula (6),

O
i |
—RgC-{-Y T Ry (6)

in which Y represents a direct bond, -0- -NR,-, R, represents
a direct bond, a straight or branched alkvlene group, an
alkylidene group or an arylene group, and R, and R, each
represents a hydroxyl group, an alkyl group, an aryl group or

a group represented by the following formula (4) or (5),



"

A

-70 -

~CH=CHCOH
it

(4)
o
i
c:/c\c
CHS\& c':/CH
_ (s
cH. —~ ~N° T cH ’
3 i 3
R,y

(II) when n=2, R, represents a group represented by the
following formula (7),

o o
TR
- C Rg C - (0

in which Ry, represents a direct bond, a straight or branched

alkylene group, an alkylidene group or an arylene group, and

(IV) when n is 4, R, represents a group represented by the
following formula (9) or (10).
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29. A thermoplastic resin composition according to claim
28, wherein in the formula (1), R, represents a hydrogen atom
or an alkyl group having 1-8 carbon atoms, R, represents a
hydrogen atom or an alkyl group having 1-18 carbon atoms, and
n is an integer of 1 or 2 ;
and when n is 1, R, represents a hydrogen atom, an élkyl group,
a cycloalkyl group, an alkanyl group or a group represented by

the following formula (6),

O
. “ :
“ReC -+ Y 7R, (6)

in which Y represents a direct bond, -0- or -NR,-, R,

i
[ |
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represents a direct bond, a straight or branched alkylene_
group ha;ing 1-10 carbon atoms, an alkylidene group having 1-
10 carbon atoms or arylene group, and R, and R, each represent
a hydrogen atom, an alkyl group having 1-18 carbon atoms, an
aryl group having 6-21 carbon atcms or a group represented by

the following formula (4)or (5),

—CH=CHCOH
1 4>
o
i
c:/c\c
(:Pis \"éE (é ,f(:fi (55
cH. ~ ~n° ScCcH
3 [ 3
R,

; and when n is 2, R, represents a group represented by the

following formula (7),

) 0

f 1) -
~C Rq C - (7)

in which R, represents a direct bond, a straight or branched
alkylene group having 1-10 carbon atoms, an alkylidene group

having 1-10 carbon atoms or an arylene group.

30. A thermoplastic resin composition according to claim

FERPICPRERIpII TR
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1, wherein the 4-amino-2,2,6,6-tetramethylpiperidyl compound

(c) is a compound represented by the following formula (2)

RzT“---...-(CHZ)é---.-.T ........
Cy c
4 X 3
cHy 11 CHy cH, \.R cl/ H,
g S NN Vd Jo N
ci, T cH, CH, Pl cH,
Ry ' R

wherein R, represents a hydrogen atom, an oxygen atom (oOxy.

radical), a hydroxyl group, an alkyl group having 1-8 carbon

atoms, a cycloalkyl group, an allyl group, a benzyl group, an

aryl group, an alkanoyl group, an alkenoyl group, an alkyloxy

group or a cycloalkyloxy group, and n is an integer of 3;

and wherein R, represents a hydrogen atom or an alkyl group

having 1-8 carbon atoms and p is an integer of 2 to 8, and R,

represents a group represented by the following formula (8)

-
!
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CH. CHCH : ‘
JCHCH, O, CH CHCH,-
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c ¢
Y N
0” 2w Yo ()
]
CH, CHCH, -
0

H
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ABSTRACT :
THERMOPLASTIC RZISIN COMPOSITION

The present inventicn provides a thermecplastic resin
composition improved in process stability and in heas
stabilicy which comprises :
(2) 1 to 95 % by weight of a poclyphenylene ether resin,
(b) 99 to 1 % by weighz of at least one non-crystalline
thermoplastic resin selected from an alkenyl arcmatic resia, a
non-crystalline aromatic polyester resin, a methacryiate
resin, a polyether imide and an arcmatic polysulfones resin,
and per 100 parts by weight of the sum of (a) and (b),
(c) 0,001 to 15 parts by weight c? ar least one 4-amino-

2,2,6,6-tetramethylpiperidyl compound represented by the

erw

following formula (1) or (2) ;

?

- . -
azzii-- --e--fR

C
c/‘\

LVS ]

c

SNk (1)

S NN
R

CH

1

[ em e CH Yo we e Nemmm e 3.
%? 4 CHy )5 N E

/C\ e

3 \| | /CH C:—!z \lQ i
ARy \.-. ~y S PAIRN

Cl‘i} : \."IJ \..113 ﬂ\lv CH)

Rl RJ’. a

CH 3
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wherein R, represents a hydrogen atom, an oxygen atom (cxy
a cycloalkyl

’

radical), a hydroxyl group,

n alkyl grougp,

4ﬁﬂﬁxﬁaa5§enyng¥@%§n}s‘-epres,uts a hyd
group 4 v,

; ooxckodoeeyRs n

an integer of 2 to &,

Teprasents an integer of 1 tc 45 p represents

and R, sepresents an n valent crganic

group.

This Sheet Has Been Repla
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; wherein R, represents a hydrogen atom, an oxygen atom (oxy radical), a
hydroxyl group, an alkyl group, a cycloalkyl group, etc.; R, represents a

hydrogen atom, an alky! group, etc.

; N represents an integer of 1 to 4; p represents an integer of 2 to 6; and Rs'

represents an n valent organic group.




