1 SPECIFICATION TITLE OF THE | NVENTI ON PHOSPHI TE
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TECHNI CAL FI ELD The present invention relates to a
phosphite conposition. BACKGROUND OF THE | NVENTI ON 10
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by the formula (1): Fit 2d RRa ~~14~--CLAYC
1) RZ 4~ ~~ R~ wherein Rl, R2, RO and R5

i ndependently represent a m an al kyl
group of 1 to 8 carbon ato%é%ﬁggggéTgéﬁkyl 15 group
of 5 r al kyl cycl oal kyl group of 6
to 15&gggbgﬁ'§@gﬁ@%&§ﬁngﬁglkyI group of 7 to 12 carbon

ato
or

anSRdr e Aty Bty B ERR"E0n B e B

presents a single bond, a sulfur atomor a -CHR6-
group, in which R6 presents a hydrogen atom an al kyl

9" OUR@uNTCAL FIELD

10

15

20

The present invention relates to a phosphite

composition.

BACKGROUND OF THE INVENTICN
JP-A 10-273494 discloses that a phosphite represented

by the formula {1):

wherein R?, RZ,.R4 and R® independently repre;ent a hydrogen
atom, an alkyl group of 1 to 8 carbon atoms, a cycloalkyl
group of 5 to 8 carbon atoms, an alkylcycloalkyl group of 6
to 12 carbon atoms, an aralkyl group of 7 to 12 carben
atoms or a phenyl group,

R? represents a hydrogen atom or an alkyl group of 1
to 8 carbon atoms,

X presents a single bond, a sulfur atom or a -CHR®-

group, in which R® presents a hydrogen atom, an alkyl group



of 1 to 8 carbon atonms or a cycloal kyl group of 5 to B
carbon atons, A represents an al kyl ene group of 2 to 8
carbon atons or a *-CORD- group, in which R~
represents a single bond or 5 an, al kyl ene group of 1
to 8 carbon atons, and the synbol” represents a point
being linked with the oxygen atom of the >P-O group
in the formula (1), one of Y and Z represents a

hydr oxy L OMP n_al kox r Qu 1 8 1.bo
ntondtor SRR & e bR AT R 5 o @
at ong nd the other represents a hydrogen atom or an
aIkyFaégggpag?mg'to 8 carbon atons, when Y is a
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group of car bon atons, a group o

to SOQaEbQL‘?g%g“Sgarﬁ% HZF%PBX%O@ ‘S:)é'plf%ggﬂ&gug 9f ;glné %ond or

12 carbon a group of car

$t O”ﬁnoéé?ﬁ@ﬁé‘y f&lf;%;ucgforlall% @ca%oﬁ”gtcgiﬁs ,][Tga}r’nopethteh%ymbol *

sane or eren use as an age

LS A B T LIRS e o o
G schesgs Lbaly o esis RSl gy 11 @ pell et form s

cal ci um sggarate, yhich i Jmtal sSREkro droup, an alkoxy
n n

phosphite as additives, said res conposi tion
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or an alkyl group of 1 to 8 carbon atoms,
when ¥ is a hydroxyl group, one of R* and R®
represents an alkyl group of 3 to 8 carbon atoms, a
cycloalkyl group of 5 to 8 carbon atoms, an alkylcycloalkyl
15 group of 6 to 12 carbon atoms, an aralkyl group of 7 to 12
carbon atoms or a phenyl group, and
| Rl, R? and R® méy be the same or differeht, is for use
as an agent for preventing deterioration of a thermoplastic
resin such as polyolefin. Specifically, JP-A 10-273494
20 discloses that a resin composition in a pellet form is
obtained by melt-kneading polypropylene together with
calcium stearate, which is a metal soap, and a phosphite as
additives, and said resin composition slightly undergoes
coloring caused by exposure to an NOx gas, that is, has

25 good coloring resistance,.



usual ly in a powder form having an average particle
di aneter of around 20 to 60 um so that there is a
probl em ‘that dust is raised when the phosphite is
added to a 5 thernopl astic resin., For solving such a
probl em of dust raised upon addl%lon of an additive
conposition conprising a phosphite and a netal soap,
JP- A 2001-81236 di scloses that a nmetal soap and

further BOQEQQPI Ce e J%%V'd%gcillio Eﬁ'ein”&‘#lA L3494 is
poi nt tha of "a soap (specitically,
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monostearate) as a binder is added to a phosphate metal
salt, instead of a phosphite ester, as a main component to
obtain a granular additive composition, and said granular
additive composition hardly produces dust. In addition,

15 JP-A 2001-81236 discloses that an additive composition
containing a lubricant (e.g. polypropylene wax having a

molecular weight of 7000 and a melting point of 140°C) as a

binder is hardly dispersed in a thermoplastic resin.

20 SUMMARY OF THE iNVENTION
The present inventors prepared an additive composition
as described in JP-A 2001-81236 provided that the main
component was a phosphite and glycerin monostearate was
added as a binder, and then melt-kneaded a thermoplastic

25 resin together with the additive composition to prepare a



Thus, an object of the present invention is to provide
5 a conposition which hardly generates dust and which
is easily dispersed in a thernoplastic resin, thereby
i mparting good coloring resistance to the

thernopl astic resin. Under such Tircunstances, the
present inventors 10 studied intensively and as a
result, found that a conposition containing a

phos certajn |ubricant oyer copre such
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imparting good coloring resistance to the thermoplastic
resin.

Under such circumstances, the present inventors
10 studied intensively and as a result, found that a
composition containing a phosphite and a certain lubricant
could overcome such problems.

That is, the present invention provides:
[1] a phosphite compesition comprising 100 parts by weight

15 of a phosphite represented by the formula (1):
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HF
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wherein R?, R?, R? and R® independently represent a hydrogen
atom, an alkyl group of 1 to 8 carbon atoms, a cycloalkyl
group of 5 to 8 carbon atoms, an alkylcycloalkyl grbup of 6
20 to 12 carbon atoms, an aralkyl group of 7 to 12 carbon

atoms or a phenyl group,



X presents a single bond, a sulfur atomor a -CHRG-
group, in which R6 presents a hydrogen atom an

al kyl-group 5 of 1 to 8 carbon atonms or a cycl oal kyl
group of 5 to 8 carbon atons, A represents an

al kyl ene group of 2 to 8 carbon dtons or a *-COR -
group, in which R represents a single bond or an

al kyl ene group of 1 to 8 carbon atons and t he synbo
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>P-0- group in the formula (1),

one of Y and‘Z represents a hydroxyl group, an alkoxy
group of 1 to 8 carbon atoms or an aralkyloxy group of 7 to
12 carbon atoms, and the other represents a hydrogen atom
or an alkyl group of 1 to 8 carbon atoms,

when Y is a hydroxyl group, one of R* and R®
represents an alkyl group of 3 to 8 carbon atoms, a
cycloalkyl group of 5 to 8 carbon atoms, an alkylcycloalkyl
group of 6 to 12 carbon atoms, an aralkyl group of 7 to 12
carbon atoms or a phenyl group, and

R!, R? and R® may be the same or different;
and 0.5 to 8 parts by weight of an aliphatic hydrocarbon
lubricant having a softening point or a melting point of
not higher than 115°C, wherein the content of a phosphite

represented by the formula (1) in said composition is 30 to



al i phati c hydrocarbon |ubricant selected fromthe
group 5 consisting of liquid paraffin, paraffin having
a nmelting point of 40 to 70C, and pol yet hyl ene wax
having a softening point of not higher than 115C, [ 3]
t he conposition according to t he®above [1] or [2],
which is a granular conposition; 10 [4] the

conmposi tion according to the above [3], which

conp[ | ses ,not nore than 10$ by wei ght of conponents
haV|%% '%lﬁhﬁ??ﬁ%g ‘di anmeter of not nore than 45 um
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comprises not more than 10% by weigﬂt of components having

a particle diameter of not more than 45 um;
[5] a method for producing a phosphite composition, which
comprises mixing 100 pafts by weight of a phosphite

15 represented by the formula (1) defined in the above [l] and
0.5 to 8 parts by weight of an aliphatic hydrocarbon
lubricant having a softening point or a melting point of
not higher than 115°C, and granulating the mixture at a
temperature range of 40 to 110°C;

20 (6] the method according to the above [5], wherein
granulation is carried out at a temperature 3 to 25°C below
the softening point or melting point of the aliphatic
hydrocarbon lubricant;

[7] a method of stabilizing a thermoplastic resin, which

25 comprises incorporating 0.01 to 1 part by weight of the
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5 DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCODI MENTS
Herei nafter, the present invention wll be explained
in detail. A phosphite used in the present invention
is a 10 conpound represented by the above formula (1)
[hereinafter, referred to as t he phosphite (1)]. In
the formula (1), Rl, R2, RQ and RS i ndependently
represent a hydrogen atom an al kyl group of 1 to 8
carbon__ato to 8.carb
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at oms T nerode” | cyc opentyP g ouﬁ, a’ cycl ohexyl group,
and the |ike. Exanples of the al kyl cycl oal kyl group

of 6 to 12 carbon atons include a nethyl cycl opentyl
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A phosphite used in the present invention is a

compound represented by the above formula (1) [hereinafter,

referred to as the phosphite (1)].

In the formula (1), RY, Rz, R? and R® independently
represent a hydrogen atom, an alkyl group of 1 to 8 carbon
atoms, a cycloalkyl group of 5 to 8 carbon atoms, an
alkylcycloalkyl group of 6 to 12 carbon atoms, an aralkyl
group of 7 to 12 carbon atoms or a phenyl group.

Examples of the alkyl group of i to 8 carbon atoms
include a methyl group, a t-butyl group, a t-pentyl group,
a t-octyl group and the like.

Examples of the cycloalkyl group of 5 to B carbon
atoms include a cyclopentyl group, a cyclohexyl group, and
the like.

Examples of the alkylecycloalkyl group of 6 to 12
carbon atoms include a methylcyclopentyl group, a

methylcyclohexyl group, a dimethylcyclohexyl group and the



al kyl group of 1 to 8 carbon atons are the same as
those described above. Preferably, R3 is a hydrogen
atomor a nethyl group. 1In the formula (1), X
represents a single bond, a 10 sulfur atomor a - CHRG-
group, and R6 represents a hydrogen atom an al kyl
group of 1 to B carbon atons or a cycloal kyl group of
5 to 8 carbon atonms. Exanples of the al kyl group of 1
to 8 ffﬁ%on atons and the cycloal kyl group.of 5 to 8
carbon"atons are the sane as those described above. 15

Exanpl es xrﬁ‘ eéjj@6th%r%¥gl%9§|ggSP?dgFt?y%éﬂfb ca;Pon atoms

group, an ethylidene group, a eéne group
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e heteroat om containing group Inc
atom, an alkyl group of 1 to 8 carbon atoms or a cycloalkyl

=

group of 5 to 8 carbon atoms. Exémpleslof the alkyl group
of 1 to B carbon atoms and the cycloalkyl group of 5 to B8
carbon atoms are the same as those described above.

15 ' Examples of the -CHRS- group include a methyléne group,
an ethylidene group, a propylidene group, a 1-
cyclohexylmethyl group énd the like. Preferably, X is a
single bond, a methylene group or an ethylidene group.

In the formula (1), A represents an alkylene group of

20 2 to 8 carbon atoms or a *-COR’- group, in which R’

_IIEpresentS a single bond or an alkylene group of 1 to 8
Carbon atoms and the symbol * represents a point being
linked with the oxygen atom of the >P-0- group in the
formula (1). Examples of the alkylene group of 1 to 8

25 Carbon atoms include a methylene group, an ethylene group,
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a -0C(=0)- group and a -C(=0)-O group. Preferably,
R~ is an alkylene group of 1 to 9 carbon atons. In
the formula (1), one of Y and Z represents a 10

hydr oxyl group, an al koxy group f 1 to 8 carbon atons
or an aral kyloxy group of 7 to 2 carbon atons, and
the other represents a hydrogen atom or an al kyl
group of 1 to 8 carbon atons. Wien Y is a hydroxyl

group,_one of RY and RS IS ef erabl.y _an al kyl _gro .
of 316 8 CArBaTaPonarr a 155 YT HIEG® GISUB BF Ut Tike:

b , Lkyl | Kyl f
8 Ca%]hé)g?ra Tryﬁa#aglggraﬁxzﬁfxcigge raflpggo%i% %o g tcgrgign atoms

carb group o carbon

atons_or. a pl | group. Exanples of the al koxy group
of 1°T 0" Carbdn a%%%%ginclude a met hoxy group, an
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of 20 the ar OXy group o ca
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the &f group car
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atO“Ena£¥2£¥§ﬂd%yagkb95t¥k gngp;Z carbon atoms, and the other
represents a hydrogen atom or an alkyl group of 1 to 8
carbon atoms. When Y is a hydroxyl group, one of R? and R®
is preferably an alkyl group ¢f 3 to 8 carbon atoms, a
"¢ycloalkyl group of 5 to 8 carbon atoms, an alkylcycloalkyl
group of 6 to 12 carbon atoms, an aralkyl group of 7 to 12
carbon atoﬁs or a phenyl grecup. Examples of the alkoxy
group of 1 to 8 carbon atoms include a methoxy group, an
ethoxy group, a t-butoxy group and the like. Examples of
the aralkyloxy group of 7 to 12 carbon atoms include a
benzyloxy group and the like. Examples of the alkyl group
of 3 to 8 carbon atoms include an i-propyl group, a t-butyl
group, a t-pentyl group, a cycloalkyl group of 5 to 8

carbon atoms, an alkylcycloalkyl group of & to 12 carbon

atoms and the like. Examples of the aralkyl group of 7 teo



In addition, Rl, RZ and R3 in the fornula (1) may be
the sane as or different fromeach other. 1D

Pref erabl e exanpl es of the phosphite (1) include
6-[3-(3-t-butyl -4-hydroxy-5-net hyl phenyl ) pr opoxy] - 2, 4,
8,10- tetra-t-butyldibenz[d, f][1,-3 2] di oxaphosphepi ne,
6-[3-(3,5-di-t-butyl -4-hydroxyphenyl ) propoxy] -2, 4, 8, 10
- tetra-t-butyl di benz[d, f][1, 3, 2] di oxaphosphepi ne, 15

6- 13963 2 8Lnt 2Pty £ & ydr rpheny ) BLoPxyl i &5 s dve .
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used d_n3thg_PLESEP] - 1 IWRild QN5 9RRELALHRy Pf p A5« F- O, 8, 10-
tetra-t-butyldibenz[d,f] {1, 3,2]dioxaphosphepine,
6-[3-(3,5-di~t-butyl-4-hydroxyphenyl)propoxyl-2,4,8,10-
tetra-t-butyldibenz[d, £]11{1,3,2]dioxaphosphepine,

15 6-[3-(3,5~-di-t-butyl-4-hydroxyphenyl)propoxy] -4, 8-di-t~
butyl—2,10—dimethyl—12H—dibenzo[d,g][1,3,2]dioxaphpsphocine,
6-[3-(3,5-di-t-butyl-4-hydroxyphenyl)propionyloxy]-4,8-di-
t-butyl-2,10-dimethyl-12H-
dibenzo[d,g][1,3,2]dioxaphosphocihe, and the like.

20 The phosphite (1) used in the present invention
usually comprises not less than 10% by weight of fine
particles having a particle diameter of not more than 45 um,
and has an average particle diameter on a weight basis of

around 20 to 60 um.

25 An aliphatic hydrocarbon lubricant used in the present



the resulting conposition tends to be reduced, and the
10 resulting conposition tends to allow a phosphite to
be easily dispersed in a thernoplastic resin.
Therefore, such an aliphatic hydrocarbon lubricant is
desirable in the present i nventibh. The al i phatic
hydrocarbon lubricant is usually a 15 mixture of

al kanes havi ng a nol ecul ar wei ght of not nore than
6000,, and_ spec exappl es thene%f i_ncl ud
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wax iéggff@edi§gg¥@édl§&'£)thermoplasticwiesin. Therefore, such
an aliphatic hydrocarbon lubricant is desirable in the
present invention.

The aliphatic hydrocarbon lubricant is usually a

15 mixture of alkanes having a molecular welght of not more
than 6000, and specific examples thereof include liquid
paraffin, natural or synthetic paraffin having a melting
point of around 40 to 70°C, polyethylené wax having a
softening point of not higher than 115°C, partial oxide,

20 fluoride, and chloride of them, and the like.

As the aliphatic hydrocarbon lubricant, a commercially
available product may be used as it is. Specific examples
of a commercially available aliphatic hydrocarbon lubricant
that may be used in the present invention include "Hi-white

25 (manufactured by Nippon ©il Corporation)™ of liquid
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10 (softening point 108C, manufactured by Sanyo

Chem cal Industries, Ltd.)", "Sunwax 151-P (softening
poi nt 107C, manufactured by Sanyo Chem ca
I ndustries, Ltd.)", "Sunwax 161-P (softening point

111C, manufactured by Sanyo Chehfcal I ndustries,

Ltd.

)", "Sunwax 165-P (softening point 15 107C,.

manuf actured by Sanyo Chem cal Industries, Ltd. )"
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present 'ﬂ%é&p% scggpgﬁltlgpyéﬁﬁgfghé”d% 'yhélﬂ&%nhbgﬂwax 131-p

granulatlon mel tin 03| ion
e R A N e

8 pa{ﬁéhé%&f@%,gﬁdeR", "Sunwax 151-P (softening point 107°C,

manufactured by Sanyc Chemical Industries, Ltd.)", "Sunwax
161-P (softening peoint 111°C, manufactured by Sanyo
Chemical Industries, Ltd.)", "Sunwax 165-P (softening point
107°C, manufactured by Sanyo Chemical Industries, Ltd.)"
"Sunwax 171-P (softening point 105°C, manufactured by Sanyo
Chemical Industries, Ltd.)", "Mitsui Hi-wax 110P (softening
point 100°C, manufactured by Mitsui Chemicals, Inc."
"Mitsui Hi-wax 220P (softening point 113°C, manufactured by
Mitsui Chemicals, Inc.", and the like.

The aliphatic hydrocarbon lubricant is preferably
pelyethylene wax because it can suppress conscolidation upon
storage of a composition.

The composition of the present invention contains 100

parts by weight of the phosphite (1} and 0.5 to 8 parts by
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the aliphatic hydrocarbon lubricant "is present in
the. conposition of the present invention, production
of granules having a bigger particle dianeter tends
to be suppressed upon granulatifg of the conposition,
and thereby 15 the anobunt of the phosphite (1)
contained in granules tends to be increased, being
preferable. The content of the phosphite (1) in the
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addi'tive used in the present iInvention has an

averﬂ%f%rr%ifgkgbgganeﬁﬁén b2 WRIIRaRa81 8a0fs by weight of
preferably 0.1 to 100 um particularly preferably 0.5

to-@%é“@liphatic hydrocarbon lubricant is present in the

composition of the present invention, production of

granules having a bigger particle diameter tends to be

suppressed upon granulation of the composition, and thereby

the amount of the phosphite (1) contained in granules tends

te be increased, being preferable.

The content of the phosphite (1) in the composition of

the present invention is 30 to 99.5 % by weight, preferably

50 to 992 % by weight.

The composition of the present invention may further
contain at least an additive selected from the following
additive group: (i) a neutralizing agent, (ii) a lubricant
other than a aliphatic hydrocarbon lubricant, (iii) a

hindered amine light stabilizer, (iv) an ultraviolet

absorbing agent, (v) a metal soap, (vi) an antistatic agent,



When a commercially available additive is used, it is
preferable that the additive is adjusted to a
preferable average dianmeter on a weight basis by a
known nethod prior 15 to use. Eﬁgnples of the above
descri bed additive include the I 1 owm ng conpounds:
(i) a neutralizing agent such as synthetic

hydrotal cite, natural hydrotalcite calcium

hydr?%i? (ﬁﬂPng? hydrox ggnt 2 v111 'a tg%e%t (ix) a
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iron salt of stearic aci I um sa
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0.1 to 100 um, particularly preferably 0.5 to 70 um.

When a commercially available additive is used, it is
preferable that the additive is adjusted to a preferable
average diameter on a weight basis by a known method prior
to use.

Examples of the above described additive include the
following compounds:

(i) a neutralizing agent such as synthetic hydrotalcite,
natural hydrotalcite, calcium hydroxide, aluminum hydroxide,
etc.;

(ii) a lubricant such as oleamide, erucylamide, etc.;

(iii) a hindered amine light stabilizer such as
bis(2,2,6,6-tetramethyl~-4~piperidyl)sebacate, poly[{6-
(1,1,3,3-tetramethylbutyl)amino-1, 3, 5-triazin-2,4-

diyl}{(2,2,6,6-tetramethyl~-4~-piperidyl}imino}-1, 6-



salt, a calciumsalt, a bariumsalt, an alum num salt,
a zinc salt, or an iron salt of palmtic acid; a
lithiumsalt, a magnesiumsalt, a sodiumsalt, a
calciumsalt, a barium 15 salt, an alunlnun1salt a
zinc salt, or an iron salt of la®ic acid; a calcium
salt or a zinc salt of behenic acid; a calciun1salt,
a magnesiumsalt or a zinc salt of 12- hydroxystearic
acid, etc Vi I static agent |nclud|ng
Gt DERARS ERRIEH (R o 5 e RET DK cA RAASAG gm0l 1,
betalne type anphoterlc surfactant, an al kyl
phosﬁ Ste type anionic surfactant, a cationic

imary amne salt, a secondary
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salt, a calcium salt, a barium salt, an aluminum salt, a
zinc salt, or an iron salt of palmitic acid; a lithium salt,

a magnesium salt, a sodium salt, a calcium salt, a barium

15 salt, an aluminum salt, a zinc salt, or an iron salt of
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lauric acid; a calcium salt or a zinc salt of behenic acid;
a calcium salt, a magnesium salt.or a zinc salt of 12~
hydroxystearic acid, etc.;
(vi) an antistatic agent including

a quaternary ammonium salt-type cationic surfactant, a
betaine-type amphoteric surfactant, an alkyl phosphate-type
anionic surfactant, a cationic surfactant such as a primary
amine salt, a secondary amine salt, a tertiary amine salt,
a quaternary amine salt or a pyridine derivative;

an anicnic surfactant such as a sulfated oil, a soap,
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pol yhydri c al cohol, or polyethylene glycol; an
anphoteric surfactant such as a carboxylic acid
derivative or an 15 im dazoline derivative; and
antistatic agents having a neltLEg poi nt exceedi ng
70C anong the above descri bed i static agents;
(vii) an anti-bl ocking agent including an inorganic
anti- bl ocking agent such as alum numsilicate,
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enylfatty acid amide, an ethylene oxide adduct of alkylphenol,
an ethylene oxide adduct of a partial fatty acid ester of a
polyhydric alcohol, or polyethyiene glycol; an amphoteric
surfactant such as a carboxylic acid derivative or an
imidazoline derivative; and antistatic agents having a
melting point exceeding 70°C among the above described
antistatic agents;
(vii) an anti-blocking agent including an inorganic anti-
blocking agent such as aluminum silicate, synthetic silica,
natural silica, zeblite, kaolin or diatomaceous earth; and
an organic anti-blocking agent such as cross-linked
polymethylmethacrylate;
(viii) a pigment such as carbon black, titanium oxide, a
phthalocyanine pigment, a quinacridone pigment, an

isoindolinone pigment, a perylene or perynine pigment, a



acrylate, 1,3,5-trinethyl-2,4,6-tris(3,5-di-t-butyl-
15 hydr oxybenzyl ) benzene,
tris(3,5-di-t-butyl-9-hydroxybenzyl) isocyanurate, 1,
3,5-tris(4-t-butyl-3-hydroxy-2, 6-

di met hyl benzyl ) -1, 3, 5-tri azi ne- 2, W 6- (1H, 3H 5H) -trione
, 2,2 - nethylenebls(G t - butyl - 4- met hyl phenol ), 4,9
but yl i denebi s(6-t-butyl -3-nmnmet hyol phenol ),

4,9 -thiob 6-t 20 but - 3-neg.hyl phenol ) etc
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T DR IR iy
Inveﬂ&&%oxy S5-methylbenzyl)-4-methylphenyl acrylate, 2-[1-(2-

hydroxy=-3,5-di-t=-pentylphenyl)ethyl]~-4,6~-di-t-pentylphenyl

acrylate, 1,3,5-trimethyl-2,4,6-tris(3,5-di-t-butyl-4-
15 hydroxybenzyl)benzene, tris(3,5-di-t-butyl-4-hydroxybenzyl)
isocyanurate, 1,3,5-tris(4-t-butyi-3-hydroxy-2,6-
dimethylbenzyl)-1,3,5-triazine-2,4,6-(1H, 3H, 5H)-trione,
2,2"-methylenebis (6-t-butyl-4-methylphenol), 4,4'-
butylidenebis (6-t-butyl-3-methyolphenol), 4,4'-thiobis(6-t-
20 butyl-3-methylphenol) etc., and

a phosphorus antioxidant other than the phosphite (1),
such as tris(2,4-di-t-butylphenyl)phosphite, bis(2,4-di-t-
butylphenyl)pentaerythritol diphosphite, bis(2,6-di-t-
butyl-4-methylphenyl)pentaerythritol diphosphite, bis(2,4-

25 di-cumylphenyl)pentaerythritol diphosphite, tetrakis(2,4-



15 is preferably 0.1 to 100 parts by weight, nore
preferably 0.1 to 90 parts by weight, relative to 100
parts by weight of the phosphite (1). Exanples of the
shape of the conposition of the ngesent i nvention
include a pellet shape which is de by 20

nmel t - kneadi ng and then extrusion nolding, a granul ar
shape, and the like. A granular conposition is easily
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and granulation 15 o parts by wel ght of
phoﬁﬁﬁiéﬁé?§y$§é%% ahyBRRL LR is around 0 to 90 % by weight.

It is preferable that the composition of the present
invention contains a metal soap. The amount of a metal
soap contained in the composition of the'present invention

15 is preferably 0.1 to 100 parts by weight, more preferably
0.1 to 40 parts by weight, relative to 100 parts by weight
of the phosphite (1).
Examples of the shape of the composition of the
present invention include a pellet shabe which is made by
20 melt-kneading and then extrusion molding, a granular shape,
and the like. A grénular composition is easily produced,
and has excellent dispersibility in a thermoplastic resin.
Thus, when the composition of the present invention in a

granular form is added to a thermoplastic resin, the

25 resulting thermoplastic resin composition tends to have



hydr ocar bon | ubricant nmay be performed for 20 to 120

m nutes, or mxing and granul ation of 100 parts by

wei ght of the phosphite and the aliphatic hydrocarbon
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ratl%BVlng a particle diameter of not more than 45 pm, for

example, in a process for producing the composition of the
present invention, 1 to B parts by weight of the aliphatic
hydrocarbon lubricant may be used, mixing and granulation
15 of 100 parts by weight of the phosphite and the aliphatic
hydrocarbon lubricant may be performed for 20 to 120
minutes, or mixing and granulation of 100 parts by weight
of the phosphite and the aliphatic hydrocarbon lubricant
may be performed at 50 to 110°C.
20 The granular composition of the present invention has
usually an average particle diameter of 80 to 2000 um.
When the average particle diameter is not less than BO
nm, generation of dust from the composition tends to ke
suppressed, being preferable. When the average particile

25 diameter is not more than 2000 pum, dispersibility of the



but it is nmeant that the whole granular conposition
conprises the phosphite (1) and the aliphatic
hydrocarbon [|ubricant at the above descri bed wei ght
ratio. 20 The term "granul ar conposition" neans a
popul ation of irregular granule Uas described in
JIS-Z 8891 (1993), Section 10, Table 1 "Shape and
Nane of C}anule". The granul ar conposition of the
oduced, .for e
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hydr bri ¢ n 0
calculating an average particle diameter on a weight basis

from the weight of particles remaining in openings of the
sieve and on the sieve.

In the present invention, it is not meant that one
granule contains the phosphite (1) and the aliphatic
hydrocarbon lubricant at the above describediweight ratio,
but it is meant that the whole granular composition
comprises the phosphite (1) and the aliphatic hydrocarbon
lubricant at the above described weight ratio.

The term "granular composition" means a population of
irregular granules as described in JIS-Z 8841 (1993},
Section 10, Table 1 "Shape and Name of Granule”.

The granular composition of the present invention is
be produced,‘for example, by adding at least one of the

aforementioned aliphatic hydrocarbon lubricants in an
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resulting conposition tends to be suppressed, being
preferable. Wien the granul ation tenperature is a 20
tenperature 25C or | ess bel ow the softening point or
melting point of the aliphatic hydrocarbon |ubricant,
flowability of the aliphatic hyd bcarbon lubricant is
suppressed, and thereby a granul ati on operation tends
to be facilitated, being preferable. 25 G anulation is
usual | erformed, for exanpl e, using 22 _an
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about 3 to 25°C below the softening”point or melting peint
of the aliphatic hydrocarbon lubricant, depending on the
softening temperature or melting temperature and the
addition amcunt of the aliphatic hydrocarbon lubricant.
When the granulation temperature is a temperature 3°C oxr
more below the softening point or melting point of the
aliphatic hydrocarbon lubricént, pulverization of the
resulting composition tends to be suppressed, being
preferable. When the granulation temperature is a
temperature 25°C or less below the scftening point or
melting point of the aliphatic¢ hydrocarbon lubricant,
flowability of the aliphatic hydrocarbon lubricant is
suppressed, and thereby a granulation operation tends to be
facilitated, being preferable.

Granulation is usually performed, for example, using



Exanpl es of a nmethod of adjusting the granulation 20
tenperature to 90 to 110C i nclude a nethod conpri sing
heating a m xture to be granul ated by using a heated
wat er jacket attached to a Henschel m xer; a nethod
conprising elevating the tenperdfure by utilizing a
shear heat which 1is generated due to high speed
stirring; and the like. 25 Anpbng the above descri bed
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a mxture conta I'ning

a

rconpoun
methed comprising placing the phosphlte (1), the aliphatic

hydrocarbon lubricant and, if necessary, an additive in a
mixing machine such as a Hensch;l mixer, and then stirring
and mixing the materials at a high speed; a method
comprising spraying a heat-melted aliphatic hydrocarbon
lubricant to the phosphite (1) and an additive optionally
added while mixing, and then cocoling the mixture while
stirring; and the like.

Examples of a method of adjusting the granulation
temperature to 40 to 110°C include a method comprising
heating a mixture to be granulated by using a heated water
jacket attached to a Henschel mixer; a method comprising
elevating the temperature by utilizing a.shear heat which
is generated due to high speed stirring; and the like.

Among the above described methods, a method comprising



20 nol ecul ar wei ght of not |ess than 10,000 as a nmain
conponent. Exanples of the thernoplastic resin include
a polyolefin resin (polyethylene, polypropyl ene,

et hyl ene- vinyl acetate copolyner_etc.), a polystyrene
resin (GP-PS, 25 HI-PS, styrene-@&tadiene copol yner,
acrylonitrile-styrene 24 butadiene terpolyner etc.),
a polyamde resin (6 nylon, 12 nylon etc.), cyclic

ol oPraE Ry s st nel ob Y, a PERNTRLe (ARl 6d Mo
I hyl t hal at e, | ybut yl 5. o

{or el RORLFERE b LY PearaeRant™ AHCEROTR et ihdrxing
Phac b Bpt CBOREEIY % SRS, ROLYCRLBOW S, o460 0
pol ygletln such,as. malethylene or polypronylane Ad che
partlcuﬁa?Iy preferred i's po yg hyt éne havi'ng a nelt, ,
i nd M f_0. 10 .t.0 10 9

bl Mol %o 0ol i O iRt el A iiCcuans
i ndex %%%}3§I%0.01 to 100 as neasured at 230C under a

| 0ad®6 g. Wien the granul ar conposition of the

Present | BN A (AR Db DR A8 oo cover
oy 00 BorbrrHy Tl EheRedBenn e ShAt ' A Wcea
the. thament adtion B FReRo YR, 1 & amkfr TR ditpptar
10E8 écgﬁgé??’yh&?'% iﬁofb@i%’%%%@(lk@gfaeiglg?er@gul n%n%e%:anular

y welg nore pr yinar
composition may be subjected to a sieving step to remove

Ut

fine particles. However, since the granular composition of
the present invention comprises fewer particles, a sieving
step may be omitted.

15 The composition of the present invention is suitable
as an agent for preventing deterioration of a thérmoplastic
resin which is easily deteriorated by heat and light.

A thermoplastic resin used in the present invention is
a mixture containing a high-molecular compound having a

20 molecular weight of not less than 10,000 as a main
component.

Examples of the thermoplastic resin include a
polyolefin resin (polyethylene, polypropylene, ethylene-
vinyl acetate copolymer etc.), a polystyrene resin (GP-PS,

25 HI-PS, styrene-butadiene copolymer, acrylonitrile-styrene-
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101 NV
phos

I nvens i Wkdet 18ubl hGUERL! Y melt index (MI) of 0.01 to 100 as
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exanp
d.t 5 th I ' ' nd th 1 -K L ng.
ond 1S o1 B 11 o EGLILANG LhEAEE kDt o

?ﬁé@%%ﬁ%%gpQ!%&gg%ngfegﬁég&fhé¥ﬂégfo n%%eﬁu§ggﬂgkogt9f),

of 0.09 to 0.2 part by weight relative to 100 parts by
wei ght of the thernoplastic resin. Wien the addition
anmount of the conposition of the present invention is
wi thin the above described range
stability 25 of the resulting th%?nnplastic resin
conposition tends to 25 be inproved, being
preferable. The conposition of the present invention

t he processing

ﬂquca%ri%%%a‘c?ggiai‘%xg%% heeté.h)e”ﬁog::oﬁéfaitnﬁd%% iBY(6f1on, 12

L0
e, a ne rising m e conposition
i rultiaxial extruder:

osi t'ron vent to a solution o

Egéﬁ%or %fie.z%%,rt Zﬁéﬁgﬁklﬁ?i%ﬁe L?%gﬁ%}%ﬂeﬁ bucvigee
t et%%:V%Q%a Eet .. € of- é Qﬂﬂppa%SEB iﬁgékfn plastic
<HPiredAse Shealh ‘oclestd g
D i il T L St iotia ot B 20
_ ﬂﬁéﬁ&hseg. Tg Ee cbﬁ%o |onr%$:the ﬁresent

| nventi oyleS uaehidhy 28:1 AN 80801 I O HeBUBILI B1yolefin such

deterioration o

P G e R R e

us o € processed Into a

ernopl astic esin suc

fg%%{lé;)éeerffgi aggﬁgtl&gtrg%i@ﬁé P)A] I nfe9% BndkR (MI) of 0.01

n, nposi tion of the present

%ﬂ%?fﬁbié% added. L8 2 165l ASt L 183 B 2.16 kg or
phite contalneé I'n the conposition of the present
measured at 230°C under a load of 2.16 kg.

When the granular composition of the present invention
is added to the thermoplastic resin, the resulting
thermoplastic resin composition has improved processing
stability and has improved coloring resistance.

The amounf of the composition of the present invention
to be added to the thermoplastic resin is usually in a
range of 0.01 to 1 part by weight, preferably in a range of
0.02 to 0.5 part by weight, and more preferably in a range
of 0.04 to 0.2 part by weight relative to 100 parts by
weight of the thermoplastic resin. When the addition
amount of the composition of the present invention is
within the above described range, the processing stability

of the resulting thermoplastic resin composition tends to
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di spersed in a thernoplastic resin, so that the
resulting thernoplastic resin conposition had

i mproved coloring 25 resistance. 26 Furthernore,
according to the nethod of the present invention, it
is possible to sinply produce a &Panular conposi tion
whi ch generates | ess dust, 5 Exanples Hereinafter, the

present invention will be explained in nore detai
bas on Exaqg{ but it Egedless to say the
pres %tIMHVen %?gngfeFFﬁ? 9" to Exanples. In

Exanpl he foll d
phosbh ¢ LGP BT ea a6 R4 =4S, #r%%nt&apym-

ity PR RIS, SRR S g e
QAL e #ﬁ%?r(%ﬁgﬁﬁg BERLRL S i chah ar oo
5! ndu trles 15 Ltd. . .San

107 HRAE AT FSFaSt &8 Fge?a%%% nae‘t “gngs ’i" m)”‘ture with
d [, d w3") I
B i

conp on m_Xxi ng_chanber of anschel 1 xe
PRl o Bl oot R TS b ggEa wpRa o 4 o

having a
teer rat u sensar nd_a_heat ed, wat er : .
nieh BT SR8 Rotelgioching o WPl g apsc sesin

the Pé? hl& efa b evaé; ? gég% gdg ngratt eonal Irp t%%l ‘iike to remove

hydrocar on | as hder .
the solvent, or the like.

The thermoplastic resin composition thus obtained can
be processed into a product such as a film, a moclded

material or a pipe, and then used.

The composition of the present invention is useful as
an agent for preventing deterioration of a thermoplastic
resin such as polyoclefin, and can reduce generation of dust
caused when a phosphite is handled, for example, when a
phosphite is added to a thermoplastic resin. In addition,
when the composition of the present invention is added to a
thermoplastic resin, a phosphite contained in the
composition of the present invention is sufficiently
dispersed in a thermcplastic resin, so that the resulting
thermoplastic resin composition had improved coloring

resistance.



27 Subsequently, a liquid at 90C was passed through
the heated water jacket, and high speed m xi nhg was
performed at a rotation nunber of 950 to conduct
granul ation. After 4 mnutes and go seconds fromthe
initiation of mxing, the 5 tenpe? ture sensor in the
interior of the m xing chanber indicated 84C (fina
tenperature). Stirring was stopped, and | kg of a

granul ar GomReltl,9n AURSLAAeN OUl d Lamay dESThR PEcsent

port. 10 anpl es fo an i ve anmples 0
4 Granul.ar, .conpqsitions_B. it wer.e produced accordin
Lo t HE Sl SnAGT 1AePPRATDEY T ATHBIEL 1 PEYRUSE fnapeirler

t he Qunds._and. n sho in Tahle 1 were used
and ‘%%gnﬁ%¥%°8nW%égggg?ﬁéﬁ?ﬁﬁgﬁﬂﬁﬁﬁ éﬁ%gj acket
tenperature and 15 the final tenperature of m xing
shown in Table 1. In Exanple 4 and Conparative

a nd 3, 200 g of the netal soap (3) as an
gédrﬁ#%gléﬁg pl aced into the .mxing chanber, and

gr Sn(b)ll ft i()?%r\nglagigégr gf?% %Ee8§er‘}it \gnv%nt’isn Evgllubeae:?plained
in more deﬁail based on Examples, but it is needless to say
the present invention is not limited to Examples.

In Examples, the feollowing compounds were used:

10 a phosphite (abbreviated as "1-1"): &6-[3-(3-t-butyl-4-
hydroxy-5-methylphenyl)propoxy]-2,4,8,10-tetra-t-
butyldibenz([d, f][1, 3,2]dioxaphosphepine;
an aliphatic hydrocarbon lubricant (abbreviated as "2-1"):
polyvethylene wax {manufactured by Sanyo Chemical Industries,

15 Ltd.; Sanwax P-151, melting point 107°C);

glycerin monostearate (abbreviated as "2'"); and

a metal soap (abbreviated as "3"): calcium stearate.
Example 1
20 Production Example of granular composition

Into a mixing chamber of a Henschel mixer having a
volume of 10 L which is equipped with a temperature sensor
and a heated water jacket in the interior of the mixing
chamber were placed 1 kg of the phosphite (1-1) and 50 g of

25 the aliphatic hydrocarbon lubricant (2-1) as a binder.
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~_~|Su£seque§%f§, a liquid at 90°C was passed through the

h
I

heated water jacket, and high speed mixing was performed at
a rotation number of 950 to conduct granulation. After 4
minutes and 20 seconds from the initiation of mixing, the

5 temperature sensor in the interior of the mixing chamber
indicated 84°C (final temperature). Stirring was stopped,
and 1 kg of a granular composition A was taken out from a

discharge port.

10 Examples 2 to 4 and Comparative Examples 1 to 4

Granular compositions B to H were produced according
to the same manner as that of Example 1 except that the
compounds and amounts shown in Table 1 were used and
granulation was performed under the jacket temperature and
15 the final temperature of mixing shown in Table 1.

In Example 4 and Comparative Examples 2 and 3, 200 g
of the metal soap (3) as an additive was p15ced into the

mixing chamber, and granulation was performed.
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UW29 The Particle sizes of grggular conposi tions
obtained in Exanples 1 to 4 and nparative Exanples 1
to 4 were neasured. Results are shown in Table 2.
About 5 g of a sanple was subjected to nmeasur enent of

parti ¢l e A2 %disiing &5 <3,£808k gbgéaf Y ALYERdoBYainea

Selshln erprise , Ltd) "at a vibra eve

ghﬁ‘.iémﬁi 0ft 3 4 %HUFSEBQPQt )ﬁﬁnﬁlrgserlv%lo 3 were

secon A smal | er anmobunt o arti aving a

partﬂnsJa@uldé@.netfersuqftsn%trerreﬁswsh@ﬂ rﬂa‘iom LOoNtyedsi § of a
a sanple nmeans that the sanple contains fewer 10 finé

par t s ghehe ank thg jammidat +of mgH§ﬁré1§é1§@%W'iﬁ}tt1@e size using
sanple is handled’is smaller. -- [Table 2] Exanple No.

5G anyl adpet byh VeIt (rAvieirageur 6QMPPSEd i S P fErpRrpirekes

particle having a dlaneter particle (DP50) dianeter

of nob. e tdhan Abmpmibkalelvel loA 8, I shift time of 3
minutes and a pulse interval 1 second. A smaller amount of
particles having a particle diameter of not more than 45 um
contained in a sample means that the sample contains fewer

10 fine particles and the amount of dust raised when the

sample is handled is smaller.

[Table 2]
Example No. Granular % by weight Average
composition of particles particle
having a diameter
particle (DP50)
diameter of
not more than
45 um
Example 1 A 8 96
Example 2 B 7 Y1110
Example 3 C 8 99
Example 4 D <1 218
Comparative E 6 lis
Example 1
Comparative F <1 161
Example 2 '
Comparative G 1 14 73
Example 3 ‘
Comparative H >20 <62
Example 4
Example 5

15 Production of polypropylene composition and Coloring



Examle 2 B 7 110 Exanple 3 C 8 99 Exanple 4 D <1 .
218 Conparative E 6 116 Exanple 1 Conparative F <1
161 Examle 2 Conparative G 14 73 Examle 3
Conparative H >20 <62 Examle 46gganple 5 15

|

Production of polypropyl ene conp

30

tion and Col oring
resi stance of resulting polypropyl ene conposition

One kil ogram of pol ypropylene (M: 3 g/10 mn), 0.5 g

corpaeitERTAE %2 Lo I hal el ybBER L ERY Mpoosicion

conposi tion wer e

a at an

extrusionoﬁgngfg$%gg§6§i&éﬁaéggﬁgh%g?a(ﬁgzn@%g}ﬂ@imﬂnqt 0.5 g

extruder to obt

| et was

inJe%EiealePhﬂeQ%éﬁré¥%PthO1OEt6$ntﬁes eelu1 composition 2

pol ypropyl ene (40 x 60 x 1 m).

he col ori ng

resi gbancgryFMdadef Ar and rabkar 2 eXpesikeridfi & emperature
pol ypr opyl ene sheet to 650 ppm of an NOx gas was

sl. 07or103f0sgesstd TRLARA wofi akOLOr EROr 688 LA ain a pellet.
(FYl): The pol ypropyl ene sheet was exposed to 650 ppm

of anheNE¥1Das wds aliplcti%a-hendéddays23d@t [tywnesSsin a sheet
i ndexes (Yl)

10

15
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of polypropylene (40 x 60 ® 1 mm). The coloring resistance
(AYI) before and after exposure of the polypropylene sheet

to 650 ppm of an NOx gas was 1.07.

Assessment method of coloring resistance (AYI):

The poclypropylene sheet was exposed to 650 ppm of an
NOx gas at about 25°C for 7 days. Yellowness indéxes (YI)
of the sheet before and after exposure were measured. The
coloring resistance of the polypropylene composition was
assessed by a difference (AYI) between YI after exposure

and YI before exposure.

Examples 6 to 8 and Comparative Examples 5 to 8
Polypropylene compositions were produced and their
coloring resistance was assessed according to the same
manner as that of Example 5 except ﬁhat the granular
compositions shown in Table 3 were used. Results together
with a result of Example 5 are shown in Table 3. Smaller

AYI means better colecring resistance.



of the sheet before and after exposure were neasured.
The 15 coloring resistance of the pol ypropyl ene
conposition was assessed by a difference (DYIl)
between Yl after exposure and Yl _before exposure.
Exanples 6 to 8 and Conparative é%anples 5to 8 20

Pol ypr opyl ene conpositions were produced and their

col oring resistance was assessed according to the sane
nannE{ ffet at of Exanple 5 except that the granular

conpositrons shown in Table 3 were used. Results

t oggtihaimpliwi N .d Wedshltt o@f Examgila@uiaare shown in |Coloring
Tablle 3. Snal | er| p2f yip¥opitans [ketpesieabaring  fresistance.
resijstance. 31 |[Table 3] ExarnmweNo. Vwghinhef (AYI)

G anWl,aimg3@l @I 1 A KRO! YPT OpyT e CONpOSIHI gn 1.07

resi%gﬁ&q By € Wgioht (FYI) xanmpte 5S[T kG A T d1.05
1. 075 EXATR & 95 —Exant el?gi kg~ C 11555

- o > __a.l. 4 ]
?_L % I:uupar grye_I}gTH hg

[l O 9 ot ] =

g. 2 M@L‘fgl B ir1 %% PA P S ’U ‘j G i}J

. o I%I‘Ellvc \J-I Irgalr atl vo N L 3 1J.. [ E}\. 1 .I %
IES ﬁé EEX m 1

6 quggl%4g¥s T Kg 1g1.23 amle anparatlvejl

kg Comparative |1 kg F 1g 1.67
Example 6

Comparative |1 kg G lg 1.23
Example 7

Comparative |1 kg H lg 1.15
Example 8

Example 9
Production of polyethylene composition and P;ocessing
stability of resulting polyethylene composition

One kilogram of linear low density pelyethylene (MI: 1
g/10 min), 3 g of the granular composition A were dry-
blended, and extruded at an extrusion temperature of 210°C
with a 30 mm uniaxial extruder to obtain & pellet. The
melt-mass flow rate (MFR) of the pellet was measured at
190°C and under a load of 5 kg, and adopted as an initial
MFR. The. pellet was extruded repetitively three times at
250°C. Then, the MFR (190°C, 5 kg) of the pellet was
measured to assess the processing stability of the

pelyethylene composition.

Assessment method of processing stability (MFR (g/10 min)):
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Exanpl e 8 Exanpl e 9 Production of polyethyl ene
conposition and Processing 5 stability of resulting
pol yet hyl ene conposition One kil ogram of |inear |ow
density polyethylene (M: 1 g/10.mn), 3 g of the
granul ar conposition A were dry-3%lended, and extruded
at an extrusion tenperature of 210C with a 30 mm-

uni axi al extruder to obtain a pellet. The 10 nelt-nmass

flowrate (MFR) .of t ell et wa asured at __1

and under S Fodd 8¢ B5RES LieeHHD sled e ARG AFL FarC and
MFR... The. pel.l et szextruded repetitively three tines

at %ﬂé%i aTﬁgﬁ? £ e? R (190C, 5 kg) of the .pellet

was neasured to assess the processing stability of

t he 15 pol yet hyl ene conposition. Assessnment nethod of

P! OSESHL AP 3008 40 iy 3B 1edl 5 Ko7240
(19 n%?ﬁ&? k% &gsgggggégé 190C anga%%nger a | oad

of 5 kg. Fxammhesehl E8mids AL PR AL \GuELAMRhEStReir
to 10 5 Pol yet hyl ene conpositions were produced and

theigrod¥2683sisRabst @bl kbY ¥8Se AfSLE3RGracegr dbNghé Osame
the sane nmanner as that of Exanple 9 except that the

gr anifer GANMRASIK! bENEXSHOEVE $ Nedadyie thater@eUgednular
Results together wth a result of Exanple 9 are shown

in Tades it iddsMERoWA YAl DebBé t£rwdspentee]d eRbsUltentogether

nearer an initial MR value neans better processing

st abiitilt \u rdstahl ef4Example 9 are shown in Table 4. An MFR
value after repeated extrusion nearer an initial MFR value

means better processing stability.

{Table 4]
Weight of Granular Initial |MFR after
polyvethylene | composition MFR three
Type Weight times
extrusion
Example 9 1 kg A 3.0 g 3.5 3.6
Example 10 |1 kg A 1.5 ¢a 3.5 3.5
Example 11 |1 kg A 1.0 g 3.5 3.4
Example 12 |1 kg A 0.3 g 3.5 2.4
Comparative |1 kg Non- - 3.2 2.1
Examnple 9 addition
Comparative {1l kg y:\ 15 g 3.7 3.8
Exanmple 10
Example 13

Production of polystyrene compoesition

One kilogram of polystyrene and 1 g of the granular
composition A are dry-blended, and extruded with a 30 mm®
uniaxial extruder to obtain a pellet. Then, the resulting

pellet is injection-molded to obtain a sheet of polystyrene




Weight of Granular Initial MFR after pol yethyl ene
conposition MFR three Type Wi ght tines extrusion
Exanmple 9 1 kg A 3.0 g 3.5 3.6 Exanple 10 1 kg A 1.5 g
3.5 3.5 Exanmple 11 1 kg A 1.0 g,3.5 3.4 Exanple 12 1
kg AO.3 g 3.5 2.4 Conparative 1°kg Non- - 3.2 2.1
Exanple 9 addition Conparative 1 kg A 15 g 3.7 3.8
Exanpl e 10 Exanple 13 15 Production of polystyrene
conp, I a y ang.and 1 g of the
gr an‘%lﬂéﬁ q{éo%%s%gtlll%%EAgg?érggé %gf%%ded c%de ext ruded
wth a 30 mm~ uniaxial extruder to obtaln a pellet.
Then, the resulting pellet is injection-nolded to
obtaln a sheet of polystyrene 33 which has excellent
coloring resistance. i 39 WAT IS CLAIMED IS: 1. A
phosphite conposition conprising 100 parts by weight
of a phosphite represented by the formula (1): ~i 2 ~
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R~ XJ"~~CLA! Y(i) ~~~ OR6 R~ 5 wherein
R1, R2, RO and RS i ndependently represent a hydrogen
atom an alkyl group of 1 to 8 carbon atoms, a
cycloal kyl group of 5 to 8 carb A atons, an

al kyl cycl oal kyl group of 6 to 12°carbon atons, an
aral kyl group of 7 to 12 carbon atons or a phenyl
group, 10 R3 represents a hydrogen atom or an al kyl

gro arbon atons, X presents a single
bon I% Eglg %n?gr a -CHR6- group, in which R6

pr esents 12 hydr 8ﬂ8§§§{ |(|:(8r c?g ol 9T %g@rlgg %5&90 arts by

car bon atons or group of carbon
at o, ; ¢ SR 8SBALSpAR: 2! by SOEALUB Ok Brugar bo
at ons l%%‘ a CER P gr oup, %r1 whi ch Rgorepresén?s ap A
si ngl e bond an al kyl ene group of 1 to 8 carbon

atons, and e symbol represents a point being |inked

with the atom of the 28 >P-O group in the
fornu a& one of Y and ZXepresents a hydroxyl

gr oup, oXy 0 ;@ yt o &10arbon atons or
an ar al kg grotp of 7 ta.£12 carbon atons, and the
ot her 2 a hydrogén ag®m or an aIkyI group of

Y _'atons, when Y is a hydroxyl group, one
of RO and RSgtrepresents an alkyl group of 3 to 8
carbon atons, a
wherein R}, R?, R! and R® independently represent a hydrogen
atom, an alkyl group of 1 to 8 carbon atoms, a cycloalkyl
group of 5 to 8 carbon atoms, an alkylcycloalkyl group of €
to 12 carbon atoms, an aralkyl group of 7 to 12 carbon
atoms or a phenyl group,
R’ represents a hydrogen atom or an alkyl group of 1
to 8 carbon atoms,
X presents a single bond, a sulfur atom or a -CHR®-
group, in which R® presents a hydrogen atom, an alkyl group
of 1 to 8 carbon atoms or a cycloalkyl group of 5 to B
carbon atoms,
A represents an alkylene group of 2 to B carbon atoms
or a *-COR’- group, in which R’ represents a single bond or
an alkylene group of 1 to 8 carbon atoms, and the symbol *
represents a point being linked with the oxygen atom of the
>P-0- group in the formula (1),

one of Y and Z represents a hydroxyl group, an alkoxy



cycl oal kyl group of 5 to 8 carbon atons, an
al kyl cycl oal kyl group of 6 to 12 carbon atons, an
aral kyl group of 7 to 12 carbon atons or a phenyl
group, and Rl, RZ and R3 may be tE% same or different;
10 and 0.5 to 8 parts by weight of "an aliphatic
hydr ocarbon | ubricant having a softening point or a
nelting point of not higher than 115C, wherein the
conte h i p t Jaormula (1
e B ot ton o767 8008, 86 By {aR R ybbb of 7 co

in sa nposition is 30 t

The Cf&“%%%gé %IQ&%QrQEﬁgthg Skﬂég1ﬁep¥%§?5¥§14Iﬁ%dﬁggen atom

al i phat i ydrocarbon |ubricant 1s at st one

of aljphatd G /iy dreegr Benal wbrscagtyse! | fromthe

group consisting of liquid paraffin, paratfin haling

a mel ting ,jpo| it iQf 298 yvhRokOE oaneh Palyetdy IH@ng, ways

having a 2~ softening point”of "not" higher than 115C

8. ThesSmasid i:0N aa§er dikBapt 95 Ch atdn gl QYridn WRbEE, a

is a granular conposition. 4. The conposition

accor&dnth 410yl Jrdup, ohbCho €OPPEDSE S titls,MaNe allR@Dcyecloalkyl
10$ by wei ght of conponents having 25 a particle

di anejefuppfoma trone thaboAbatidhs 36an BraA kit Bedupobs 7 to 12
produci ng a phosphite conposition, which conprises

m Xi ngp M packs by wephbhydfgeophospiite represented

by the formula (1) defined in claim1 and 0.5 to 8

parts by B ght ofd &1 mbipbat tite hyateocar bidif feubricant

5 having a softening point or a nelting point of not

14i ghernd tthén t218Cpaahd by amed gl nef tdre ahiphatécahydrocarbon

t enper at ure .
lubricant having a softening point or a melting point of

not higher than 115°C, wherein the content of a phosphite
represented by the formula (1) in said composition is 30 to

99.5% by weight.

15 2. The composition according to claim 1, wherein the

aliphatic hydrocarbon lubricant is at least one kind of
aliphatic hydrocarbon lubricant selected from the group
consisting of liquid paraffin, paraffin having a melting

point of 40 to 70°C, and polyethylene wax having a

20 softening point of not higher than 115°C.

25

3. The composition according to claim 1 or 2, which
is a granular composition. |

4, The composition according to claim 3, which
comprises not more than 10% by weight of components having

a particle diameter of not more than 45 pm.




range of 90 to 110C. 6. The nethod according to claim
5, wherein granulation is carried out at a
tenperature 3 to 25C below 10 the softening point or
melting point of the aliphatic Bydrocarbon | ubricant.
7. A nethod of stabilizing a the ﬁbplastic resin,

whi ch conprises incorporating 0.01 to 1 part by weight
of the conposition according to any one of clainms 1

(0,0, 7 1o WQQIE B WLAIL 8L £ ARSI S hoscon
ther pppLastd G L& ik iRY ¥8beLhPts by weight of a phosphite

represented by the formula (1) defined in claim 1 and 0.5

to 8 parts by weight of an aliphatic hydrocarbon lubricant
5 having a softening point or a melting point of not higher

than 115°C, and granulating the mixture at a temperature

range of 40 to 110°C.

6, The method according to claim 5, wherein

granulation is carried out at a temperature 3 to 25°C below
i0 the softening point or melting point of the aliphatic
hydrocarbon lubricant.

7. A method of stabilizing a thermoplastic resin,
which comprises incorporating 0.01 to 1 part by weight of

the composition according to any one cof ciaims 1 to 4 into

15 100 parts by weight of a thermoplastic resin.

8. The method according to claim 7, wherein the

thermoplastic resin is polyoléfin.



