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The present invention relates to. a' thermopiastic resin -

- composition which comprises a polyphenylene ether and a-non-

crystalline thermeplastic resin, having imﬁroved properties in -

process stability and in heat stabhility-on practically.using.

Description of lated -Art

w4 ‘Avpolyphenylene -ether ‘resin-is-aithermopleastic resin -

, superior:in: various characteristics.ssuch-as- mechanical

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

Bowever, 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 serigus- .
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 proposed in Japanese

Patent Kokoku No. 46-24782. Furthermore, many attempts such
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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
'094048A2, EP 134523A1, EP: 146879A2; -EP-146878A2,-EP: 15196141,

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

.use,»and .various .compounds- containing steric hindrance type-
- iaminesdalone .oricopolymers:-{oligomers)-with other -components:
wheve:beenrproposed.--+However y-non&.of: ;these proposals have - -

.+ provided -gufficient effects to inhibit -déterioration -at heating.

SUMMARYOF THE INVENTION - .. . .. -

The present invention relates to a.-thermoplastic resin

:composition comprising a polyphenylene:ether resin and a non-. .

crystalline thfmcplastic resin, which is .inhibited fzrom
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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crystalline thrmoplastic resin.

- The present invention relates, to a. thermoplastic resin

- composition which comprises :.

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

thermoplastic resin selected

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

from an alkenyl aromatic resin, a .

non-crystalline aromatic polyester resin, -a methacrylate

resin, a polyetherimide resin and an aromatic polysulfone

ﬁfoliowingﬂformula (1) or (2)
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- 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
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radical), a hydroxyl group,; an alkyl group, a <cycloalkyl

group, an allyl group; a benzyl group, an aryl group, an

alganoyl group, an alkenoyl 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),

0
i .
“RiC xRy - Y

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=CHCOH ..

i ¢a)>
O .
é_
.
| c” ¢
-CH3 ~ U { /CH3
/C\ /C ~ (5>
CH3 - N°. CH3
i
Ry
4
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; wherein. R, represents a hydrogen.atom, -an oxygen atom (OXxy

Ain which.¥X represents-a directtbend, #+-0- or. -NH-,. R, represents
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; 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;;, R7and Ry each represents-a-hydrogen - .

.atom, a-halogen atom-or a-substituted or unsubstituted..... -

hydrocarbon -group and at least one of them is a~hydro§en atom..

Examples of R,;, Ry, R;,, R;; and R,, are hydrogen, .

‘chlorine, bromine, fluorine, iodine, methyl, ethyl, n- or iso-

;propyl,wpri—,fsec—xoratsbuéyl, chloroethyl,rhYdroxyéthyl,

-phenylethyl, benzyl, hydroxymethyl, carboxyethyl,

methoxycarbonylethyl, cyanoethyl, phenyl, chlorophenyl,
methylphenyl, dimethylphenyl, ethylphenyl and allyl.
Examples of the compbunds represented by the above

-—\\.___“_“__._-“._._.. 5
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- formula are phenol, o-, m-.or p-cresol, 2,6-, 2,5-, 2,4- or

3,5-dimethylphenol,- 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-methyl-6-t-butylphenol,
thymol and 2-methyl-6-allylphenol. -
~The phenol compounds of the above.formula can also be .

éopoiymerized~wi$h'othé:‘phenol compounds, for example,

~polyhydric arcmaticgcompounds,such-as bisphenol A, -tetra-

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

As preferable -examples- of the -polyphenylene - -ether resin - -

ﬁgayfwmentionwmaymbemmade,of;homopolymers of 2,6~dimethyl~

ﬂwphenol, homopolymers -0F. 2 /6«diphenylphenoly~copolymers of a

v largern amoLnt of 25 6—d1mpthylpnsnol -and:a-smaller -amount 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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the following-formuia (11) ;

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-§ carbon atoms, and 1.is 0.or an- integer of .1
to 5.
fﬁﬁﬁéwTheﬁexamplemefutﬁeﬁalkenyimarématicmresinnincludes-a~
“2-%ihxmpdlymermcbntainingﬁonekkindﬁbzaylurabfkindsroi polyﬁeri;a£ion
unit selected from styrene,uaemethylstyrene-and;p-methyl; |
styrene, polystyrene (Ps~re5in};,polychlerostyrene,,pdlyécz-w
methylstyrene, styrene-acrylonitrile copolymer;cas resin), -
styrene—a-ﬂwthylstyréﬁe'copolymerr-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 gnd
- -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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‘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- ..
- { propylene-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,:

- and . for.-example, -a-method-by:blending.mechanically, a method

. anwrbyesblutionsblending«aénd-avmethod: by=dissolving:a .rubber- into
bt vant-alkenyl’s aromatic: monomer: and igraft~copolymerizing said

moncmer, are mentioned, and any one. of them may be used.
Besides, a polymerization method may be. any one of .
" polymerization methods”such as an emulsionnpélymerizatiop
?p;ocess,-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.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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here includes a homopolymer or copolymer containing -a diene
component such.as polybutadiene rubber (BR), polyisoprene
rubber (IR), polychlorobutadiene. rubber, a butadiene-styrene
cepolymer rubber, an isoprene-styrene copolymer rubber, a
butadiene-acrylonitrile copolymer -rubber (NBR), an

isobutylene-butadiene or -~isoprene 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,

;-amandwforﬁexample,-awmethodﬁbyablending;mechanically;;ahmethod
'*ibyﬂsolutionéblendingjuandﬂaﬁmethcdubyadiSSOlvingmaarubberxinto

-:g@n‘alkenyl-aromatic monomer:dnd 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 emulsion polymerization

process, a bulk polymerization -process -(Japanese Examined

‘Patent Kokoku No.42-662 and USP-3435096),” a solution

poclymerization process. (USP 3538190 and USP 3538191) and a

suspension polymerization 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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-- 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 copolymg: rubber)-styrene resin known as AES .
' resin are mentioned.
The non<crystalline aromatic polyester resin is
-%;@polycarbonatearesiaﬂand@polyaiylateﬁresin.
;*fTheapoiycarbanateﬁresintcfﬂthe%presentWinventionmis-4,4-
ii~,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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-'and/or "isophthalic acid:. As 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 atom, a halogen atom and .a hydrocarbon. group. .When X

4
s

;mgwrepresentsﬁaﬁhYdrocarbonﬁgroupnhavingtlxtoﬁiﬂ#carbonﬁatoms;ganL

-'qwalkyleneugroup,FaﬁbranthedwaikyienexgroupAandaa:halogen—

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

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

(14) to (19).

Ch

(b '— 19

cug

CFa
.@- —@m)
@@ (17 (18)
CF,

(16)
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-R, represents.a. group represented by the following formulas .

an ,o. ar)

(20) to (24).

Preferable-exampleafrom:the;ﬁiew points of property and

- s productionsicostiincludesthenstructuresrepresentéd by the

. Eollowingformula (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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(Ri),

R, Ry R,y (R
+ o@— S0, <@)k -{-o»f}_ b Byt

- f&Themcdmpound:ofnthemfanm&lam{26).includes,aahomppolymer»-
:1nahd¥theﬂcompoandﬁdfﬁthé*formﬁlEHWQV}fincludeSWawrandom
-.copolymer,.wherein-R, ‘represents-anialkyl -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 .

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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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
c” \c . -
s é\ A \c al (1)
CH3/ N CH3 ..
i
Rl n
heet Has Been Replaced
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R

2 X
e c
C c’-\c
CHy | 1, 3 CHy ! I/»H
CH /C\w‘ NeH. CH /c\u' NCH
3 | 3 B ,
Ry - Ry

i - EELE L S i

3

3
3

(2)

; wherein R, represents -8 hydrogen atom,- an oxygen atom- (OXy ~ .- -

group, an. allyl-group, a benzyl. group, an aryl group, an.

'-+halkanoylﬁgroupyhanfilkenoylﬁgroupyeanraikylcxy#gxoupaer a

. radical), a hydroxyl group, -an alkyl group, a .cycloalkyl.-

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

O

|
-R, (:"f;jg‘;)?'Izg'

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

(8

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

alkylidene group or an arylene group, and R, represents a

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

15

hydrogen atom, an alkyl.group, an arvl group or a group

'”lfcycioalkylcxyﬁgroup;fE;ﬁrepresentsﬁaﬁhydrogenﬁatom,1anfalky1

This Sheet Has Been Rep
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-CH=CHCOH ~
CcH= it ' | _(4)

CH 1§ T
.3\(: (5)

CH3 E

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

, -
~ranvintegeriofn2.tot 67 randiR;represents. .an-n.valent -organic

- group.
Preferable-examples -6f* the+4-amino-2,2,6,6-tetramethyl-

piperidyl compound .represented. by the formula (1) or (2) are

[I] to [VII] shown below.
[I] When n is.-1 and R, is a hydrogen atom, .an alkfl_

group, a cycloalkyl.group,-an. alkeriyl group, a benzyl group,

- an aryl group or a group-represented by'the ‘following formula
(6);

O
# |
~ReC €+ ¥ TRy (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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-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.atomsf;an alkylidene«groupper-arylene o

group, and R, and R, each represent a hydrogen atom, an:alkyl

.groupwhaving.lﬁlsfcarbonQatoms,;an-aryl.groupthaving-6d21-. - -

L il “carbon ratomstor radgroupsrepresented bysthesformula-(4) or . (5). -

"[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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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);

‘ | i
ST SR
_CH2CHCH2 /C\/CHZCHCHZ' L
NN .
i f
C. Ca
0” ™ T
I.
CH,CHCH,,-
0
¢
H

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

following -formula (9) or (10);

—

//n/l///nl/////nl/?i:?“"

ot o RS SRR
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a -
- C—CH,; OCCll,

(87

CHy = . .(10) -

- -{V}ﬁFurtherﬁﬁtheﬁcompoundarépresented;by;fﬁéﬁfollowing

[ o -
RZT-- ———--
c
¢’ N¢
[ cHy

K N

formula (1) is also preferable. - .- .-

(___'1 )

n

In the formula (1), R, represents a

8 carbon atoms, ‘a cycloalkyl-group,

hydrogen atom, an oxygen

.atom {oxy radical), .a hydroxyl group,:an-alkyl group having 1~

-an .allyl Qroup, 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 l; 2 or 4 ; and when n is 1, R, represents é'hydrogen atom, .

| 19
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an -alkyl group having-1l-8 carbon. atoms or ~C=-{P)=-{Q)-C=0H in

0 5
- which P and Q represent one selected from-the-group consisting.
cf anlalkylene 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 ¥ FR ()

- rxins-which-Ysrepresents sasdirect. bond - —0- “NR -, R represents a

direct bond,. a etralghtjdr branchedﬁalkylenewgroup, 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)¢or3(5),'

1] ) ( 4)
O
&
S
. N / c .
CHy (1 i ~CH
/c\ /C -~ : (5>
CH. - N CH.
3 [ 3
R 1 This Sheet Has Been Repl
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-+ 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
Il i
0] )
represent one selected 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),..

O B o o

1 | s
ekl

o riniwhichsRyorepresentstasidirecti-bondyzasstraightoribranched

- »;alkylenegroup; - analky¥idene: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
1
Cﬁg C"

&) (8)
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C—CH; OCCH: CHey= -~ -+~ (10)

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

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 .. ..

cycloalkyl group,;anﬂalkenyiigroup or a group. represented by -

the formula (6) in which:Y represents:a direct. bond, -0- or

N =, Rpsrepresentsta ‘directibondyaistraight -or:branched:

« vifdtkylene: group.rhaving.1-10scarbonzatoms;  an-alkylidene group

or arylene group,.and R, and:Rﬁ;each-representfazhydroxyl
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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/\ 4 C H s C H _N
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- N.Ryp
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“ N\ ¢
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NN \/\cns
/\ o C H; C H N
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Ruo Cii )
2%“%‘40
9 R,NlizlsgN Rn ¥C'C=C -C-OH
HO-C-C:C—C! I
¢ 7 \
rd \c ¢ ¢
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| | ,cem, ¢cn, | {/c )
C H, / ! c\
NN H N Ve om.,
C H ; N CH: C 3 R,
Rio (iii)
D 23
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wherein R,, represents a hydrogen. atom, an alkyl group or an

~alkyloxy.group, . R, «representsian-alkylene .group,~Ry-represents.

-+ anvalkylwgroup, -and- Ry and-Rjweach:representswa;hydrogen: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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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),; preferably,-R,, represents a hydrogen .-

‘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 - .

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

,LVI]nThB‘Ebmpoundarepresented-by the following formula

(1) ;

o= -

Rz’;’" A

C
a, § Y.
Y P 1 IR

Z NN\ _ B
CHy SCHg 1

R n

1

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

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,

S
S

—

——

This Sheet Has Bee,, Replaceq ®

i

iry =T



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

[P RS S

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

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

O

i :
“‘Rsc;{- Y %-R? :

-0~ -NR;-, R, represents a

" in which Y .represents a direct bond;

(6)

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);..

~CHSCHCOH.

Anne ot a

i 4>
O )
&
\ .-
Cf . € N )
CH3 - ' CHB :

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

following formula (7),-

26
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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

— — 27
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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)er (5) ; and.

when n-is-2, ‘R, represents a group-representedubyutheﬂformula
(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. .

U VITYAThecompound represented by«the following ~formula

(2) ;.

i Ne-oooeee <{CH 1-----~-N---------'--R3
Ty ]
c
N s
¢ c _
- ms\a é,m3 3\R :,wB
CH, g‘v Sedy o ca3/ 1:/ NeHy |- (2)
R, ' - . 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

28
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-represented by the following- -formula (8) ; .. _-.

H H
i {
0 0 0
f f i
~CH,CHCH, /0., CH,CHCH,-
N. N7 7 - -
| {
Y n SR
07 o T )
3 n
B CHCHCH,~
0
4
H

- oyrExamples-of n=1110£:1F] ;" IVi:andiVI ] of ~the compound

-"{c)dof*the?presentﬁinventionaihckudeﬂé—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- .
methylpiberidine,~4—dodecanyl~amino—2,2,6+6-tetrameth§l-a
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 -

(47).
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H .
. 4 0
T : 9 .
| HE-CH,CH,C-OCHy - - - © - - - - HN-CHCH,C-0C, Mo o " .
Q' | 83 - | )
Ny ) . " .
H H
_ 0 ‘
Sl H\j PHZ - (‘J}ﬁ.\ -
ss)
0
0 i
BN - c HN-CH, CH, c o . BC-C Hg
1 .
CH
(87) (38) . 3
(39)
30
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¢ H,-N-CH,

i N
Cty -

{e) CH.

CH., O
3 g

i
CHy - N-C-C-1H

: i
Y o, (‘j(
- N

b; i
|
CHy cH,
(44)

: .
Qj(jj c‘iﬂdm

i@

)
9 0
] ]
HN~C~-CH=CH-C-0OH

H
(45)
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CHN - CHORLE - WH ¢
g 2 i Y P
N "
H H
(46) -

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.

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

-1vcarbon-atoms-and: further /incYudes.cyclic-ones ‘Such. as
'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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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-
branched alkylene group of 1-10 carbon atoms, an alkylidene'
-ugroupwor=anTarylénewgroubusuch_as, for example,. ethylene, 1,2-

~pnly3=--or- 14~propylene; -1,2~-,.1;3<+or: 1y4-butylene,

'=¥*bentamethylene, 2y2-dimethyl-1;3~propvlene, hexamethv;ene,

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).

0 o g g
. s ] 1 1
‘HN‘C‘(CHZ}S-Cjﬂi,.HR-C-@VC-Nﬁ
N N N Q
H H
i (48) . ' (49)
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¢ ? ‘3
'HN-C-(CH) C HN-C c:{cx - KH -
N )[ N
J H
C (50) . ) {51)
n ] g
Q
] H
B . (s2) o . BB

| “inEXampYessofun=3) 0L TIIT}+and [VIT} of.ihe-compound (c) -
:o0f “the present -invention include:compounds bel-ou.rf. -

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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(55)

N
R

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

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

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

+iInthe“formula {1}or- (2) ,~Ryvi s'.;;I:the'%.grbﬂp‘i@epfééentéd'f by the..-

- Specific examples of the compounds-include a -compound

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

o
CH, --8—N1—:_—<jﬂﬁ
4
T
et g

m-g-m_Q.
CHz "8—“ MM
(58)
[
C—¢CH, OCCH, CH, -NH _QH P
A
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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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The fillers include calcium carbonate, magnesium

~carbonate,-aluminium:hydroxiderfmagnesium 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, 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, mica,

.clay,..kaolinite,. TiO,, Zn0O and §$b;0,, and one or more -kind of
. wicheselfillers-can-be~blended: “Besides;:the:fillers:used in

wthespresent.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 conventional methods.. And

the components. (b) and- (c) may be added. in._polymerization

iprocess -of the 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 blow molding, a

.'sheet molding-and film 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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‘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%componentSﬂweré“extrudedﬂwithua?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 (18220ENnmanufacturgd 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 were obtained.
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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, 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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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

¥ irbyrSankyo iCo. y Ltd. i Itis represented byithe::following

~chemical . formula (59).

CHy,  CB, '
HN (5 9)
CH3 CH3

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

following chemical: formula (61), - —-

- @

- 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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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) T —

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

““xto%ﬁﬁkbarsﬁmithfhydrogenﬂaﬁdfheatedxto.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.

_,——-—/
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Thereto was added dropwise of a SQIution prepared by

~dissolving 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. Yield: ‘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

)-i;G—heXanediaminez(Compound-2) obtained in Referehce 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 completéd. 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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. 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.

‘Preparation oF N,N'-diacetyl-N;N'-bis(2,2,6;6-tetramethyl-4-

~piperidyl)~1,;6~hexanediamine.{Compound 5)

s ifnears300-ml four-mecked flask swere-charged: 20.7 .9.-(50.7 ..

-mmoles)of N,N!-bis(2,2,6;6-tetramethyl-d-piperidyly)-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- "

‘anhydride over a period of 30 minutes, followed -by -1 hour at

140 °C. After cooling, 100 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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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~ .
1.fuumhexﬁﬁedihmineW{GOmpoundhI}ﬁobtainedﬁinmaeferenge%ﬁxamp1e 1. in
~"”200fmlwdf41;2:dichlbrbethaneﬁwnichﬁwaSﬁcodledétégyloi%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
BNy

it
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In a four-necked flask provided with-a thermometer and a

.wmstirrer»weregchargedqlsﬁhg$0£L4—amino—é”2a6~5rtetramethy1—

3~xﬁp1pe*1d1ne, :40.0: ni-of “toluenerand: 98g:ofrmaleic: %nhydr*de and -

- :thevatmosphere invthe flask-was -replaced. with: nztrogen,  _u:.w

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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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/1.5mmHg.

Reference Example 11 -

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

0 ’ C Ha
i | -
BENC-—. N H -
: |
c C
7\ ~ C H 7\
C c ' G €
C K R SN odtiy : CRFENEI oRR | SRR B l
__\l_ ({:/ ’_ \} c/
- 7N /N L /\/\
C H ; N C H C H- N Hs
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 Qith
stirring. Then, thereto was added dropwise of 257.6 é 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

This Sheet Has Been R 47

it T

I

NP |




A R BEL e se. . e

R N cae

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)])

0 | '
BN C — (CHas C N
c ¢
/N 2N
¢ ¢ C ¢
cua, | | ,c8, cH, | |, cm
N FON L YR U\
CH 5 ‘N ZCH 5. C-H 5 N C.H >
i (85) . K

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 ..

‘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 complétion of the addition,
200 ml of 20% ‘aquecus '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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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 e
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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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[Table 1)

o I ' Composition Molecular weight of
— : polyphenylene ether Mw
—--_"g PPE Polystyrene 1 Compound 1 )
=3 Example 1 70 30 1 61,000
— T PPE Polystyrene 1 Compound 2 o
== Example 2 70 30 1 51,000
-—-«—_E"é% P'P_E Polystyrene 1 Compound 3 - _
— Example 3 70 30 , 1 62,000. .
;;;;;{i PPE _ Polystyrene 1 .. Compound 4
m——— Example 4 70 30 S | -+ 65,000
& PPE Polystyrene 1 Compound 5 : -
Example 5 70 © 30 c1 .. '68,000.
PPE Polystyrene 1 Compound 6 _
Example 6 70 30 T 68,000
PPE Polystyrene 1 Compound 7 . .
(o)) Example 7 70 30 1 52,000
— PPE Polystyrene 1 Compound 8 ' K
Example 8 70 30 : 1 64,000
PPE Polystyrene 1 Compound 9 :
Example 9 70 . 30 . § , 62,000
PPE . Polystyrene 1 Compound 10 .
Example 10 70 30° ; S | 68,000
PPE Polystyrene 1 Compound 11
Example 11 70 30 - . 1 70,000
PPE Polystyrene 1 Compound 12 . .
Example 12 70 ° 30 .1 P 69,000
PPE Polystyréne 1 Compound 13 . .
~ Example 13 70 30 - 1 53,000
24 PPE Polycarbonate Colnpound 1 '
Ty Example 14 70 " 30 , I 65,000
4 PPE PMMA ¢ Compound 2 '

Example 15 70 30 . 1 58,000

i
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(Table 2]
Composition Moleculai weight of
_ polyphenylene ethér Mw

Comparative PPE Polystyrene 1

Example 1 70 30 76,000
Comparative PPE Polystyrene 1 Additive .
Example 2 70 30 : 1 77,000
Comparative PPE Polystyrene 1 Additive

Example 3 70 30 1 -*79,000
Comparative PPE Polystyrene 1 Additive

Example 4 70 30 1 75,000
Comparative PPE Polystyrene 1 Additive

Example 5 70 - 30 1 17,000
Comparative PPE Polycarbonate

Example 6 70 30 i 82, 000
Comparative PPE PMMA

Example 7 70 30 75,000

i
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[Table 3]

Izod impact strength with a notch at 23 °C
aging at 150 ¢ for

) Component Initial 100hours 500hours

Comparative PPE Polystyrene 2 '

Example 8 60 40 7.2 2.1, ’ " 2.3
PPE Polystyrene 2 Compound 1 _

Example 16 €0 40 1 10.1 5.5 5.7
PPE Polystyrene 2 Compound 9 .- _

Example 17 70 30 1 8.8 4.6 .- 4.8
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WHAT IS 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-tetramethylpiperidyl. compound represented. by the -

Foo
R

Tfoliowingwformula'(l)ior (2):

lr -
Rz',“‘ Tt IRy
c .
a, § \? CH )
34.\ el 3 (1)
3 i 3
Rl n
th'L-------"(CHz)ﬁ ------ r; ------ -3
C’C\C ,C
cHy I 1 CH CHy ! |,m3 }
cH /C\ﬂf‘\cn ‘CH /r\u' \CH (2)
3 | 3 37 3
Ry Ry n
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; 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)

-féinwwhicthfrepresentsqaﬁdirectﬁbond;#-o-ubx-aNH¢,:R;urepresents.

Cwengrdivect:- bondj+arstraight -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-(Sj,,'--

~CH=CHCOH .  _ = .
CcH 1l ' (.4 ),
§
~C ~
- CH T § ~CH . :
CH. - N CH
3 i 3
Ry

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

!
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an integer of .2 to 6, and R, represents -an-n.valent organic

group.

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

0 _
il |

3

R 7 ::.wh"ereJ'.'-n':f»'t-&-"::r.epre'sents":-:'a-:.-'ﬂjznect; +bond, -~0~ :0r: =NR;-, Rs

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 0
1l I T,
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, 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
) i
—CE12CHCH \N,C\ /CH2CHCH2
H { R -
. 0 M
bt N
7™ Yo o (8)
|
CH2CHC -
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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o |
“ .
v C—LCHFOCCHICH. ¥, 1 . (10D

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. gfo—up 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 'group
‘or -arylene -group, -and R, and R, each represent a.hydrogeri 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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, 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.

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
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11. -A-thermoplastic resin compositicn accoxding  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), and 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 - -

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

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

tr - -'---——. .

Rz';" e
3\& (1)
/ \N/ \CH :

|
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

-_\.__\_
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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),

v =CHCOR C
CH=CHC €4

—————— e
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CH3 Pl \z;‘/ -\'CHB .

R .

; 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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C—fCHz OCCH: CH, 3 .- 7 (10)

14, 2a therm0plastic~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), - -

0
i - |
“ReC 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

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
© u . C4a)
o
&
~
cu. .S € _cu 2
34 i —~ L
A . (8
cuy < TN T CH,
‘ .
Ry

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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alkylene group.

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 .-

(i)-(iv):
- Ry e
) c
R PARN
c c \ i
CH"\L {I:/CHsCHS\L (l:/cns
/N 7o\ | A
- N CHs CH: N C Hs
R (i) Rw
—— _ 65

This Sheet 1y Been Replaceq

Mmii



R

Ry I;I Ry -I;TRlz
C c
Z N\ - 7\
C C C ¢
C H, | l/CHsCHsl i/cns
C C S c C\
/N 7o\ | \ ./
C H N € Hs € H N C H
R (i) R"’
) 0 Ru Rn 0 . 0 Rn Ru 0
T T T . ) nororon
Ho-c-c=c-c1;l - R I;JC-C=C-C-0H
c C '
7N 7 N\
[ C ¢ €
C H , t/c H; C H , ] i/c H
C " C "
N 7\ : /N 7\
C H 8 N . c H ] c H 8 N C H 3
Rll) (iil) Rl_ﬂ
0 R!JRISO . 0 R]! R|40
({1 T T . n 1t 1 n
HO-C-C-C-CN Rn NC-C-C -C-OH
HH (!: (': HH
7\ : 7\
¢ ¢ ¢
c H, | l/cnscnsl {/cns
C C _ C C
/\ / \ \ 7/ \
C H ; N C Hs € H N C H
Rug (iv) Ryo
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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.
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24. A thermdplastic 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

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

‘.4

~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.

27. A thermoplastic resin composition according to claim

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

or a methyl grbup..

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)

—

—
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7 NN\
CH, | CH3

By

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 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 |
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
;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

69 !



Iy

L2CH=CHCOH
1]

(4)
o
!
c’c\c |
cz—:3\é - d ~CH 4 (_,5_-)
cH. = N “CH., Y
3 { 3
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).'
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.C—4CH:;OCCH;:CH¥y3 - (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 ; N
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 7R, (6)

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

——

e o
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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.repfesented by

the following formula (4)or (5),

- CH= CH(‘EOH

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

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

. following formula (7),

O 0

TR
~-CRyC - D

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

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

nzr: -------- -(CHZ)I;------xlq----------a3
c C
< e o
CHy _ | é,crx3 CHy (U I CHy
CH /C\N/ NeH CH /RN’ NCH (2)
3 | 3 3 | 3
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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