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SPECIFICATION

STABILiZED AROMATIC POLYCARBONATE COMPOSITION

AND PROCESS FOR PRODUCING SAME

TECHNICAL FIELD
The present invention relates to a stabilized
composition of aromatic polycarbonate which is an

engineering plastic.

BACKGROUND ART

Aromatic polycarbonaﬁe, generally produced by a
phosgene process or a melt process, has shoftcomings such
as coloration and reductioﬁ of molecular weight at the
time of melt molding-with heatipg, and addition of heét
IStabiliiers has been known to inhibit these phenomena. As
heat stabilizers, various phosphorous acid triesters, |
epoxy compounds and hindered phenolic compounds are usgd.
The phosphorous triester compoﬁnds include, for example,
tris(nonylphenyl) phosphite and tris(2,4%§i-t-butylphenyl)
phosphite. Furthermore, tetrakis(z,4—di;t—butylphenyl)
4,4'-biphenylenephosphinate is similarly use@. The amount
of heat stabilizer added is usually 0.02-1 part by weight
per 100 ﬁarts by weight of polycarbonate.

Addition of phosphorous acid diesters is also

known.
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For example, compositions of aromatic poly

carbonate and phosphorous acid disster aae reported in
Japanese Patent Xokoku No. Sho 37-13775 and preferred

amount of phosphorous acid disster added is said to be
0.02-3 parts by weight per 100 garts by weight of aromati
polycarbonate.

Moreover, compositions of aromatic polycarbonate
and phosphorous acid diester are reported in Japanesa
Patent Xokai No. Sho 47-12993. In this case, a chlorine

atom containing aromatic polycarbonate is obtained by

:polymerization. A phosgene process is used, and preferred

.amount of phosphorous acid diester added to the poly-

carbonate 'is said to be 0.01-2.0 parts by weight oer 100
parts by weight of polycarbonate.

However, although these phosphorous acid ester
type heat stabilizers have conspicuous ef?act on heat
stability of short period in melt processing, they still
result in deficiencies, such as coloration and adverse
effects on recycling molding, hyd;olysxs resistance of
molded articles to hot water and stesam and coloration of
polymer at heat agino of a long period. These adverse
effects depend on the amount of heat stabilizer added and,
with an increase in such amount, hot water resistance
deteriorates and degree of coloration of polymer_inczeases.

Furthermore, Japanese Patsnt Xokai Na. Sho
62-235357 discloses a process for 1m§:oving hydrolysis

resistance. Accordiag to this the amount of phosphorus

'oompound added depends on the amount of chloride remaining
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in polymer. Also, the amount of remaining alkali metal or
alkaline earth metal depends.oﬁ the amount of phosphorus
compound.
In the examples, 0.0037-0.0048 part by weight of
chlorine atoms remained in 100 parts by weiéht of poly-
carbonate obtained by phosgene process,land from 0.0040 to

0.012 part by weight of organic phosphine or phosphorous

‘acid triester as a phosphorus compound, is added thereto.

This patent publication indicates that

hydrolysis resistance is improved by the proéess.

However, a trace trial conducted by using the same

blending amounts revealed that improvement in heat
resistance is inadequate, and coloration is serious when
recycling molding is carried out.

| Moreover, Japanese Patent Kokai No. Sho 58-89648
canlbe referred to as a process of adding phosphorus
comﬁound.'

This patent publication discloses a composition
comprising polycarbonate, to which an organic phosphorous
acid ester . and an organometallic compound are added, and
states that, when organic phosphorous acid ester or.
organometallic compound is singly added Eo polycarbonate,
superior heat stability and hydrolysis resistance .cannot
be obtained.

In the examples thereof, from'o.o4 to 0.05 part
by weight of phosphorous acid triester and from 0.01 to
0.05 part by weight of organometallic compound were added-

to 100 parts by weight of polycarbonate obtained by
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phosgene pfocess.

In comparaiive'examples thereof, organic
phosphorous acid ester was added alone and a large amount,
namely, from 0.04 to 0.05 part by wéight, of a phosphorous
acid triester was added to 100 parts by weight of
polycarbohate obtained by polymerization according to a
phosgene process.

The patent publication mentions, that according
to this pfocess, retention of molecular weight in heat

resistance test and in a hot water resistance test is

'gbod, but testing with the same'blending amount revealed

that molded pellets were colored and coloration due to
recycling molding was great.
'As mentioned above, polycarbonate prepared

industrially by a phosgene process contains at least 0.G05

'part by weight of chlorine per 100 parts by weight of

polycafbonate (Japanese Patent Kokoku No. Sho 59-22743).
Various stabiiizers have been added to this ﬁolycarbonate
containing chlorine. However, there ha&e not yet been
obtained any stabilized compositions which are free from.
all of the noted problems: heat resistance, hot water
résistance and coloration in recyclihg molding.

On the other hand, it is difficult to produce,
on an industrial scale by a melt process, aromatic
polycarbonates which are ;olorless and transparent,
and particularly with out sacrificing strength in
properties: (“XOBUNSHI (Polymer)", Vol. 27, Page 521,

1978). Hitherto, it has been difficult to obtain
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coleorless and transparent polycarbonates by a melt process.
. Even when stébilizers are added éo these
polycarbonatés, improvement in heat résistance and hot
water resistance has not been sufficient.
Thus, no polycarbonates have been known which

satisfy all of heat resistance, hot water resistance and

recycling moldability.

DISCLOSURE OF INVENTION

The present invention provides a novel aromatic
polycarbonate compdsition which'encounters very little in
co;oration in recycling molding and_is excellent in hot
water resistance and heat aging resistance.

The inventors have found that the above obiect
can be attained by adding to aromatic polycarbonate
containing substantially no chlorine atoms, at least one
compound selected from phosphorous acid diesters and
phosphorous écid monoesters in an unexpectedly slight
amount and at least one compound selected from phenolic
antioxidants, phosphorous acid triesters and organic
phosphonites. Thus, the present invention has been
accomplished. That is, the present invention provides'a
stabilized aromatic polycarbonate composition which
comprises 100 parts by weight of aa aromatic polycarbonate

Cdntaining substantially no chlorine atom and the

following components (a)iand (b):

(a) from 0.0005 to 0.015 part by weight of at

least one compound selected from phosphorous acid diesters
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and phosphorous acid monoesters and
(b) f£rom 0.0005 to 0.1 part by weight of at
least one compound selected from phenolic antioxidants,
pbosphorous acid triesters and organic phoéphqnites. The
present invention further provides a process for producing

the aromatic polycarbonate composition.

BRIEF EXPLANATION OF DRAWING
Fig. 1 is a DSC chart of the aromatic
polycarbonéte obtained in Example 1. The melting point of

the polycarbonate was 271°C and half width was 4.3°C.

BEST MODE FOR CARRYING OUT THE INVENTION

The present invention will be explained.in
detail.

The aromatic polycarbonate used in the present

.invention is represented by the formulé:

o
|
X—(—O-Arl-O—C—)p—Y | L (D)

wherein Arl represents a divalent aromatic residue and p
represents an integer).

| Such aromatic residue includes, forlexample,
phenylene (of all sorts), naphthylene (of all sorts),
biphenylene (of all sorts), pyridylene (of all sorts), and

divalent aromatic residues represented by the formula:
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—arl-z-ar3- T (1)

3 are'divalent

In the formula (II), Ar2 and Ar
aromatic gréups which may be identical or different and
include, for example, phenylene (of all sorts),
naphthylehe (of all sorts), biphenylene (of all sorts),
and pyridylene'(of all sorts). 2 represents a single bondg

or a divalent group such as -0-, -CO-, -S-,_-SOZ—, -coz-,

—con(rY)-,
rY g+ g3
DA
R R R
{wherein Rl,'Rz, R3,_and R4 which may be identical or

different each represents a hydrogen atom, a lower alkyl
group, a lower alkoxy group or a cycloalkyl group and k
represents an integer of 3—11);

Furthermore, at least one hydrogen atom in these
divalent aromatic groupé (namely, Arl or Arz, Ar3)
may be substituted with other substituents which have no
adverse effect on reaction, such-as lower alkyl group,
lower alkoxy group, phenyl group,.phenoxy group, vinyl
gfoup, cyano group, ester groué, amide group, and nitro
group.

As such aromatic groups, mention may be made of,
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for example, substituted or unsubstituted phenylene groups

represented by

5
(&)

substituted or ﬁnsubstituted biphenylene groups

represénted by

(R™) (R7)

substituted or unsubstituted aromatic groﬁps represented by

(%)

(R%)_ %,
CH3

(%)

| (R%) _ &%,

(R”)



5 6 5 50
Ry L @0 ®y @,
| 3 [ 3
c . c ,
' CH, o
5 6. 5 6
(R%)_ =% (%) _ (%)
—'<§‘§>_0_<(!>>— —<‘9L>—s—<§>_,
(R, (=% _ (%) _ (%) _
@_so@, 50, ,
5 6 5 6
@y @Yy (%) (=) _
|2 - |
? P co ,
CF3
(%) <R ),

(in the formulae,'R5 and Rs each represents a hydrogen

atom, a halogen atom, a2 lower alkyl group of 1-4 carbon

atoms, a lower'alkoxy group of 1-4 carbon atoms, a
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cycloalkyl group or a phenyl group and these may be
identical or different, m and n each represents an integer

of 1-4 and whén mis 2 or more, R5 may be different and

when n is 2 or more, RS may be -different).

Among these structures, c

is preferred as Arl.

Furthermore, those which contain 85 mol% or more

of the repeating unit represented by the following formula

are preferred.

' ' CH 0
|3 I
24Ot
. CHy
o) R’
fl
X is -H or -CO .
7

Y is -O-Arl—OH or -O-4<§§a§

) wherein R7 represents hydrogen, an alkyl group, an aralkyl

group, an alkoxy group, or the like and examples are as

follows:




[}

TH3 ?H3 fH3
7 N
R = -H, -CH3, —T—CH3, -C-CHZ-? CH3 ’
CH3 CH3 CH3
£
- -OCH, , =-0-C-CH, .
| | 13
CH3

The polycarbonates also include those which
have branched structure containing a small amount of
substituted or unsubstituted tri- or higher- valent
aromatic group.

Moreover, as far as.the effect of the present
invention is not deteriorating, the main chain struckture
may contain ester bond.

The polycarbonates contain substantially no
chldrine atom and specifically (i) contain chloride ion in
an amount of 0.00005% by weight or less measured by the
method for measurement of chloride ion by potentlometrlc
titration method using AgNO3 solution and, at the same
time, (ii) contain cﬁlorine atoms in an amount of at most
0.001% by weight, which is a detection limit (measured by
a methed for measurement of chlorine atom by combustion
method), and preferably (i) contain chloride ion in an
amount of at most 0.00001% by weight, which is a detection
limit for the noted method and, at the same time, (ii)

contain chlorine atoms in an amount of at most 0.001% by
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weight. Aromatic polycarbonates produced any processes
can be used as far as they éontain substnatially no
chlorine atoms.

-Howéver, those aromatic polycarbonates are not
preferred which have an absorbance of 0.0l or more at 400
nm, which is measured by a spectrophotometer using a
solution of 1.0 g of the polycarbonate in 7 ml of
methylene chloride (which is put in a cell of 1 cm in
length of optical path).

Aromatic polycarbonates of more than 0.0l in
absorbénce is colored and not only is inferior in initiai
color when molded, but also is inferior in heat resistance
and is heavily colored by recycling molding.

Thé process for production of polycarbonates
containing substantially no chlorine has no special
limitation and typical examples thereof are as follows.

One of them is a,ﬁrocess disclqsed in Japanese
Patent Kokai Nos. Hei 1-158033 and 1-2714256.

According ﬁo these processes{ an amorphous
aromatic polycarbonate prepolymer is crystallized to
obtain a crystalline a:omatic polycarbonate prepolymer,
and this crystalline aromatic polycarbonate prepolymer is
subjécted to solid-phase polymerization to obtain an
aromatic polycarbonate.

When the amorphoﬁs aromatic polycarbonate
prepolymer is preéared by tfansesterification process,
this prepolymef is, as it is, subjected to crystallization

and solid-phase polymerization to obtain an aromatic
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polycarbonate containing substantially no chlorine.

When the amorphous aromatic pdlycarbohate
prepolymer is prepared by a'phosgene process, this
prepolymer is sufficiently purified and then subjected to-
solid-phase polymerization to obtain an aromatic
polycarbonate containing substantially no chlorine.

In this case, the purification of prepolymer can
be easily carried out since the.prepolymer is of low
holecular weight.

The solid-phase polymerization can be effected
in the presence or absence of catalyst, but non-catalyzed
polymerization is preferred because the resulting polymer
is much superior.in color éharacteristicé, heaf resistance
and hot water resistance.

Known catalyst employed for preparation of
polycarbonates and polyesters, such as transesterification
catalyst, may be uséd as polymerization catalyst.

Examplés thereof_are alkali metal salts of bisphenol A and
cbmpoundﬁ of tin, lead and the like.

Aromatic polycérbonates obtainéd by solid—phaée
polymerization can be clearly distinguished from those
which are obtained by a conventional phosgene process or a

melt process because the former are highly crystalline

"polymers having a high crystal melting point and a sharp

melting -point.
Since the aromatic polycarbonate of the present
invention is obtained by solid-phase polymerization of

crystalline aromatic polycarbonate prepolymer, and so the
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polymeﬁ is annealed at the tiﬁe of heating in solid-phase
polymerization, the melting point measured by differential
scanning calorimeter (DSC) increases'and besides, peak of
melting point is sharp.
| Crystalline melting point (peak top of DSC) is

230-300°C and half width of meltin§ point peak is 3-8°C.
Measurement by DSC was conducted under the conditions of
inert atmosphere; a heating rate of 10°C/min, and sample
amount of S-lO'mg. |

Another process for obtaining arohatic
polycarbonate containing substéntially no chloride
comprises thoroughly purifying the aromatic polycarbonate
obtained by phosgene process.

According to Japanese Patent Kokoku No. Sho
59-22743, arohatic polycarbonate obtained by phosgene
process can be purified to chlorine content of 0.005-0.25%
by weight without employing any step which is difficult to
carry out. | |

However, aromatic polycarbonates which have been
purified to such an extent that chlorine is substantially
not contained by repetition of extraction purification
with solvent containing no chlorine, vacuum drying of a
long time or treatment of polycarbonate solution with an
ion exchange resin can.also be used in.the:present
invention.

Furthermore, it is possible to 6btain aromatic
polycarbonate containing substantially no chlorine atoms

by using transesterification process.



- 15 -

However, as aforementioned, those which have an
absorbance of less than d.Ollto 400 nm are preferred to be
used in the present invention. It is considered that
aromatic polycarhonates which are low in absorbance,
namely: less in coloration, have fewer side reaction.
during polymerization and have further excellent in heat
resistance and hot water resistance.

| Aromatic polycarbonaﬁes containing substantially
no chlorine atoms may be those which are produced by any
of the above-mentioned processes.

Among them, "the procéss which uses solid-phase
polymerization is preferred in that the process per as is
simple, and quali%y of the resulting aromatic.pOIYcarbo-'
nates is superior.

.Molecular weight of the aromatic polycarbonates
has no special limitation as far as they can be melt
molded under heating, but is usually 5,000-1,000,000 in
weight-average molecular weight and 10,000-500,000 is
preferred for molding.

The phosphorous aéid diesters are thése which
héve a structure in which two hydrogen atoms of phos-
phorous acid (HZPHO3) are substituted with hydrocarbon
groups. Examples of them are phosphorous acid diesters

represented by the formula:

8
9 /PO
R7-07 |
H
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(wherein R8 and R9 each represents an alkyl group, an
aryl group or an alkylaryl group).

| 'The alkyl group in the above formulé includes,
for example, ethyl group, butyl group, octyl group,
cyclohexyl group, 2-ethylhexyl group, déch_group,
tridécyllgroup, lauryl group, pentaerythritol group, and.
stearyl group. The aryl group includes;.for example,
phényl group and naphthyl group.

The alkylaryl group includes, for example, tolyl
group, p-t-butylphenyl group, 2,4-di-t-bgtylpheny1 group,
2,6-di-t-butylphenyl group, p-nonylphenyl group and
dinonyiphenyl group. |

Preferred examples are diphenyl hydrogen

9,

phosphite (Ra, R phenyl), bis(nonyiphenyl) hydrogen

phosphite (Ra, R’

: nonylphenyl), bis(2,4-di-t-butyl-
phenyl) hydrogen phosphite, dicresyl hydrogen phosphite,
bis(p-t-butylphenyl) hydrogén phosphite, and bis(p-hexyl-
phenyl) hydrogen phosphite.

Phosphorous acid diesters other than those which
are representéd by the above formula can also be used in
the present invention.

For example, phosphorous acid diesters

containing two phosphorous atoms represented by the

following formula can also be used.

~



(wherein R8 is the same as defined above and R10

represents an alkylené group, an arylene group or an
érylalkylene group).
Moreover, those which are re?resented by the

following formula can also be used.

8

OR
(OP ‘/‘ORlon c
l.

H

8 10

(wherein R~ and R

are the same as defined above).

Of these phosphoroﬁs acid diesters, preferred
are aromatic phosphdrous acid diesters. Especially
preferred are diphenyl hydrogen phosphite, bis(nonyl-
phenyl) hydrogen phosphite, his(2,4-di-t—buty1pheny1)
hydrogen phosphite, and the like.

These phosphorous acid diesters may be used:
singly or in admixture.

| The phosphorous acid monoesters have such
s;ructure that one hYdrogen atom or phosphoroﬁs acid
(HZPHO3) is substituted with.é hydrocarbon group.
Examples of these phosphorous acid monoesters are those

which are represented by the formula:'Rs-O-P(OH)2



- 18 -
(wherein R8 is the same as defined above).

Examples of thé alkyl group in the above formula
are ethyl group, butyl group, octyl group; cyclohexyl -
group, 2-ethylhexyl group, decyl group, tridecyl gfoup,
lauryl group, pentaerythritol gfoup, and stearyl group."
Examples of the aryi group are phenyl group and naphthyl
group.

Examples of the glkylaryl group are tolyl group,
p-t-butylphenyl group, 2,4—di-t-butylpheny1 group,
2,6—di4t—buty1phenyl group, p-qonylphenyl group, and
dinonylphenyl group. ' .

Preferred examples are phenyl dihydrogen
phosphite (RS: phenyl), nonylphenyl dihydrogen phosphite

8: nonylphenyl), and 2,4-di-£-butylpheny1 dihydrogen

(R
phosphite.

These compounds may bé used singly or in
admixture.

The phenolic antioxidants are represented by the

foilowing formula:

11

11 OH

11

11

(wherein R represents a hydrogen atom, a hydroxyl

group, an alkoxyl group or a hydrocarbon residue which may.
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have a substiéuent and these.Rll'may be idenéical or
different, with a proviéo that at least one of Rll
represents a hydrocarbon reéidue which may have a
substituent).

Examples thereof are Z,S-di;t—butyl-p-crésol,
2, 6-di~t-butyl-p-anisole, 2,6-di-t-butyl-4-ethylphenol,
2,2'-methylenebis(6-t-butyl-p-cresol), 2,2'-methylenebis-
(4-ethyl-6-t-butflphenol), 4,4'-methylenebis(6-t-butyl-
o-cresol), 4,4‘-butylidenebis(G—t—butyi-m—cresol),
tetrakis—[methylene-3-(3',5'—d;-t—butyl-4'-hydroxy-
phenyl)propionate]méthane, 4,4'-thiobis(6~-t~butyl-
m-cresol), stearyl-p-(3,5-di-t-butyl-4-hydroxyphenyl)
propionate, l.3,5—trime€hyl-2,4,6-tris(3,5—di-tfbutyl-
4-hydroxybenzyl)ben£ene, 1,1,3-tris(2-methyl-4-hydroxy-
S5-t-butylphenyl)butane, and triethylene glycol-bis[3-
(3-t-butyl-s-methy1-4-hydroxypheny})pfopionate].

Preferred phenolic antioxidants are represented

by the following formula:

Rlz
HO (CHZ)a-ﬁ—O A
o} b
R13
(wherein.Rl2 represents a methyl group or a t-butyl

" group, Rl3 represents a t-butyl group, A represents a

hydrocarbon or heterocyclic residue having a valence of b



- 20 -
and 1-30 carbon atoms, a represents an integef of 1-4 and
b represents an integer of 1 or more).

Examples thereof are
tetrakis-[methylene-3-(3',5'-di-t-butyl-4'-~-hydroxy-
phenyl’propionate]methaﬁe (Irganox 1010 manufactured by
Ciba-Geigy Corp.). étearyl—ﬁ-(s,5-di-t—butyl-4-.
_hydroxyphenyl).proﬁionate (Irganox 1076 manufactured by
Ciba-Geigy Corp.), and triethylene glycol-bis[3-(3-t-
butyl-5-methyl-4-hydroxyphenyl) propionate]. |

Furthermore, phenolic antioxidants containing P
atom can also be used. Examples thereof are
3,S—di-t-buty1-4-hydroxybenzylphosphonate—diethyl ester
(Irganox 1222 manufactured by Ciba-Geigy Corp.) and.
bis(ethy1-3,S-di-t;butyl-é-hydroxybenzylphosphonate)caléium
(Ifganox 1245ML manufactured by Ciba-Geigy Corp.). These.
phenolic antioxidants may be used singly or in admixture.
| The phosphoroué acid triesters have such a
structure that three hydrogen atoms of phosphorous acid
are substituted with hydroca:bon groups.and examples
thereof are those which are represented by the following

formulé:



- 21 -

14 15

(wherein R, R 16

and R which may be identical or
different each representé_an alkyl group, an aryl group or
an alkylaryl group). x

ﬁxamples of the alle group in the above formula
are ethyl .group, butyl group, octyl group, cyclohexyl
group, 2-ethylhexyl group, decyl gréup, tridecyl group,
lauryl group, pen;aerythritol group and stearyl group.

Examples of the aryl group are phenyl group and
'néphthyl group. o

Examples of the alkylaryl group are tolyl group,
p-t-butylphenyl group, 2,47di-£-butylphenyl group,
2,6-di-t-butylphenyl group, p-neaylphenyl group, and
-dinonylphenyl group.

Preferred examples are tris(2,4-di-t-butyl-
phenyl) phosphite, tris(nonylphenyl) phosphite,
tris(dinonylphenyl) phosphite, and triphenyl phosphite.

Furthermore, phosphorous acid triestesters

represented by the following formula may also be used.

2175 orl?
/PO-R21—0P<
18,7 o2

17 18 19 20

(wherein R™°, R™°, R and R may be identical or

different and each represents an alkyl group, an aryl
group or an alkylaryl group and R21 represents an
alkylenearylene group Or an arylalkylene group).

Examples thereof are tetraphenyldipropylene
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glycol diphosphite and tetra(tridecyl) 4,4'-isopro-
pylidenediphenyl'diphosphite.

Furthermore, phosphorous acid triesters

represented by the following formula may alsb be used.

17 18

(wherein R and R are the same as defined above).
Examples thereof arelbis(t;idecyl)penta—
- erythritol diphosphite, bis(nonylphenylpentaerythritol)-
diphosphite, bis(2,4-di-t-butylphenyl)pentaerythritol-
diphosphite, bis(2,6-di—t-butyl-4-methy1phehy1)penta-
erythritol-diphosphite, distearylpentaeryth;itol diphos-
phite, and hydrogenéted bisphenol A<pentaerythritol
phosphite polymer. |

Moreover, phosphorous acid triesters represented

by the following formula may also be used.

21

P-0-R C

17 18

(wherein R™", R 21

and R and the same as defined
above).
Examples thereof are tetraphenyltetra(tridecyl)-

pentaerythritol tetraphosphite.
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These may be used singly or in admixture.

Those which have.2,4-di-t—buty1phenyl group or
2,6-di-t-butylphenyl group improve hydrolysis resistance
of the composition and are especially preferred. Examples
thereof are tris(2,4-di-t-butylphenyl) phosphite,
-_bis(2;4—di-t—butylphenyl)pentaerythritol diphosphite, and
bis(Z,Gfdi-t—butyl—4—methylphenyl)pentaerythritol
diphosphite.

" The organic phosphonites have the structure that
one hydroxyl group of phosphorous acid P(OH)3 is |
substituted with a hydrocarbon group and furthermore, the
remaining two hydrogen atoms are substituted with
hydrocarbon groups. Examﬁles thereof are those which are

represented by the following formula:

23\\\\

R"0—~—P
R240/
22 23 24 may be identical or

(wherein R™7, R and.R
different and each represents an alkyl group, an aryl
group or an alkylaryl group). Examples of the alkyl group
in the above formula are ethyl group, hutyl group, octyl
group, cyclohexyl gfoup, decyl group, tridecyl group,
laﬁryl group and stearyl group.

Examples of the aryl group are phenyl group and

naphthyl group.



- 24 -

Examples of the alkylaryl group are tolyl group,
p-t-butylphenyl group, 2,4-di-t-butylphenyl groug,
b-nonylphenyl gfoup and dinonylphenyl group.

Examples of organic phosphonites other than
those of the above formula are organic phosphonites having
two phosphorous atoms which are represented by the '

following formula:

26 27

(wherein st, R°°, R and R28

may be identical or
different and each represents an alkyl group, an aryl

21 is the same as

group or an alkylaryl group and R
defined above).

An example of such compound is tetrakis-
(2,4-di-t-butylphenyl) 4,4'-biphenylenediphoéphinate.
Thesé may be used singly or in admixture.

Thé amount of'at least one compound selected
. from phosphorous acid diesters and phosphorous-écid
monoesters is 0.0005-0.015 part by weight, hore préferably
0.00b5—0.009 part by weight per 100 parts by ﬁeight of
aromatic polycarbonate. |

When the amount of at least one compound
selected from phosphorous.acid diesters and phosphorous

acid monoesters is less than 0.0005 part by weight, heat

resistance and hot-water resistance are deteriorated; when

! THIS SHEET HAS BEEN
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it is more Ehan 0.015 parﬁ by weight, coloration in
recycling molding and coloration in heat resistance test
.increase and, besides, hot water resistance is
deteriorated.

By adding the following'compounds to aromatic
'polycarbonate and at least one compound seleéted_from
phosphorous acid diesters and phosphorous acid monoesters,
the following effects are obtained.

1) By adding the phenolic antioxidant,
coloration in recycling molding'and ¢ol§ration in
long-term heat~aging.test can Ee diminished and tensile
elongation retention rate can be improved. Addition
amount is 0.0005-0.1 part by weight, preferably
0.0005-0.07 part by weight, moreée preferably 0.001--C.C5
part by weight per 100 parts by weight of the aromatic
polycarbonate. '

When the ;mount added is more than 0.1 part by
weight, colorétion in the long-term heat aging test rather
‘becomes heavier and this-is_not preferréd.

The effect of addition of the phenolic
antioxidant becomes clear at 0.0005 parE by weight or more.

2) By adding the-phosphorous acid triestefs
and/or organic phosphonites, coloration at molding and
récycling molding can be diminished without causing
reduction in hot-water resistance of thé composition, and
long-term heat aging resistance can be impfoved.

Addition amount is 0.0005-0.1 part by weight,

preferably 0.0005-0.07 part by weight, more preferably



- 26 -
'0.001—0.05 part by weight per 100 parts by weight of the
aromatic polycarbonate. |

When the amount is more than 0.1 part by weight,
hot-water resistance deteriorateé, and this is not
preferred. The effect of addition becomes clear at 0.0005
part by weight or more.

3) By simultaneous addition of the phenolic
antioxidant and.the phosphorus compound selected from
-phosphorous acid triester and/orx organic phosphonite,
coloration of the'composition in long-term heat aging test
cén be diminished, as7compared with a single addition,of
the phenolic antioxidant oxr the phosphorus compound; a

- synergistic effect is recognized, and this is especially
preferred. |

Ccloration at recycling molding also
.diminishes. The total amount of the phenolic antioxidant
and the -phosphorus compound addéd'is 0.0005-0.1 part by
weight, preferably 0.0005-0.07 part by weight, moré
preferably o.ooi-o.os part by weight per 100 parts by
weight of the aromatic polycarbonate.

The ratio of the phenolic antioxidant and the
phosphorus compound has no special limitation, but the
range in which the synergistic effect is conspicuous is
1:5 - 5:1 by weight ratio of the phenolic antioxidant and
‘the phosphous compound.

When the total added amount éxceeds.o.l_part by
weight, reduction of hot-water resistance and coloration.:

in 16ng-term heat aging test become conspicuous, and this
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is not preferrea;

The effect of the addition becomes clear at
0.0005 part by weight Or more.

It is important to uniformly mix ﬁhe components
to pfepare the composi;ion. It is preferred to make them
uniform previously by Heﬁséhel mixer, Nalter mizxer,
tumbler and the like.

The composition of the present invention
obtained by mixing the components, may be molded, as it is,
_by injection molding, extrusion molding and the like, but
usually is pelletized by extruder to make uniform aromatic
polycarbonate composition and than, this is subjected to
injection molding, extrusion molding and the like.

When the amount of additives is small, the
additives may be once diluted with soivents,.such as
acetone, and acetone may be removed by drying after they
are_incorporated in the polymer.

The aromatic polycarbonate composition of the
present invention has the characteristics that it is
superior in-colof, lqwer in coloration and lower in
deterioration of mechanical properties in heat resiétaqce
test, lower in coloration in recycling molding, and lower
in reduction of molecular weight and in deterioration of
mechanical properties:in hot—water resistance test. That
is, the composition of the present invention is an
aromatic polycarbonate composition which is superior in

all of heat resistance, hot-water resistance and'recycliﬁé

properties.
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- Example
The present invention will be explained in mofe
detéil by thé fo11oWing examples, but is never limited by
these examples. |
.Measuremehts were conducted by the foliowing
methods.
1. Color: This was measured by CLELAB method.
Thickness of test piece was 3.0 mm.
| 2.~Heat resistance test: Artest piece (ASTM No.
4 dumbbell) was placed in Geer oven at 140°C for a given
period and thereafter, color aﬁd tensile elongation (ASTM
D-638) of the test piece were measured. |
3. Hot-water resistance test: A test piece was
dipped in boiling water for a given period and then was
taken ocut and molecular weight, tensile elongation (ASTM
5—638), and Izod value with a thickness of 3.0 mm (ASTM
D-256) of the test piece were measured.
| 4. Recycling test: A cycle consisting of
grinding a test piece obtained by injection molding by a
grinder, dryihg the powder and injection molding the
powder was repeated five times. Color and tensile
elongation of the finally obtained test piece were
measured.
5. Molecular weight: Weight-average molecular
weight (Mw) and numberfaverade molecular.weight {(Mn) were
measured by GPC_(gél permeation chromatography) [RI

detector: Shodex RI SE-51 (manufactured by Showa Denko

K.K.), column: TSK-GEL (manufactured by Toyo Soda Mfg.
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Co., Ltd.), solvent: THF].
- 6. Terminal group in prepolymer: This was
determined by analysis actording to high performance

liquid chromatography or NMR analysis.

Preparation of aromatic polycarbonate:

1) Preparation of polycarbonate A:

Diphenyl carbonate was prepared from dimethyl
carbonate and ?henol using lead oxide as a catalyst by the
process described in Japanese Patent Kokoku No. Hei 1-3181.

The resulting diphenyl carbonate contained at
most 0.00001% by weight of chloride ion and at most 0.001%
by weight of chlorine atoms.

A crystalline aromatic polycarbonate.p:epolymer
having a number-average molecular weight of 4,100 and
gontaining terminal groups of 34% of terminal hydro#yl
group and 66% of terminal phenyl carbonate group was
prepared from the above diphenyl carbonate and bisphenol
A. 11 kg of this prepolyﬁer was subjectéd to'solid—bhase
polymerization using a 70 liter tumblef type solid-phase
polymerizer. Under a small émount of nitrogen being
incorporated into the system, the polyﬁerization was
carriéd out by elevating the temperature from 180°C to .
220°C over a period of 6 hours, and then keeping at 220°C
for 5 hours under a reduced pressure of 1{2 Torr, attained
by a vacuum pump to obtain an aromatic polycarbonate of

Mn=12,500 and Mw=28,000.
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The polycarbonate contained at most 0.0001% by
weight of chloride ion and at most O.Qoi% by weight of
chlorine atom.

2) Preparation of poly#arbonaté ﬁ:

Solid-phase polymerizétion was carried out in
the same manner as in_preparation of polycarbonate A |
except for using a crystélline aromatic polycarboante
prepolymer having a number-average molecular weight of
4200 and containing terminal grcups, 37% of terminal
hydroxyl group and 63%.05 terminal phenyl carbonate group
which was prepared from bisphenol A and diphenyl
carbonate. An aromatic polycarbonate of Mn=13400 and
Mw=33400 was obtained.

The resulting polycarbonate containgd at most
0.00001% by weight of chloride ion and at most 0.001% by
weight of chlorine atom.

3) Preparation of polycarbonate C:

Diphenyl carbonate containing at most 6.00002%
by weight of chloride ion and at most 0.001% by weight of
chlorine atoms was obtained by distillation purification
of diphenyl carbonate prepared from.phenol and phosgene.
Solid-phase polymerization of this diphényl carboﬁate was
carriéd out in the same manner as in preparation of
polycarbonate A except using a crysﬁalline aromatic
polycarbonate prepolymer having terminal groups of_za% of
terminal hydroxyl group and 72% of terminal phenyi
carbonate group. An aromatic polycarbonate of Mn=10100

and Mw=23300 was obtained. .

-
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This polycarbonate cbntained at most 0.00002% by
weight of chloride ion and at mest 0.001% by weight of
chlorine atom.

4) Preparation of polycarbonate D:

The polycarbonate was prepared by the phosgene
process.

This polycarbonate had Mn=108d0 and Mw=28000 and
contained 0.001% by weight of chloride ion and 0.004% by
weight of chlorine atom;

5) Preparatién of polycarbonate E:

The polycarbonate,waé prepared by the phosgene
process.

This polycarbonate had Mn=9200 and Mw=23000 and
contained 0.0008% by weight of chloride ion and 0.003% by
weight of chlorine atoms.

6) Preparation of polycarbonate Fﬁ

The polycarbonate was prepared bf melt proceés,
‘using bisphenol A and the same diphenyl carbonate as used
in preparation of polycarbonate C in 3). As catalyst,
sodium salt of bisphenol A was added in an amount of 5 ppm
' pased on bisphenol A. While splitting off phenol which
| was a condensate, polymerizafion temperature was g:adually-
raised from 180°C to finally 310°C. The resulting
aromatic polycarbonate had a number-average molecular
weight of 10,500 and a weight-average molecular weight of
28,300.

The polycarbonate contained at most 0.00002% by

weight of chloride ion and at most 0.001% by weight of
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chlorine atoms.

l.Slg of this polycarbonate was dissolved in 10
ml of methylene chloride and the solution waé charged in a
cell of 1 cm in optical path length and light absorbance
was measured by a spectrophotometer to obtain 0.013 at 400
nm. |

7) Preparation of polycarbonate G:

An aqueous solution prepared by dissolving 64.8
g of sodium hydroxide in 800 g of water, 137 g of
2,2—bis(l-hydroxyphenql)propane; 400 g of methylene
chloride and 1.1 g of phenol were mixed to.obtain an
emulsion. 58.5 g of phosgene was gradually blown into the
emulsion over a period of 1 hour at 10-20°C ﬁith stiiring
to carry out reaction.
. Thereafter, to this reaction mixture was added a
solution prepared by dissoiving.1.7 ; of methyl
chloroformate in 40 ml of methylene chloride, and further,
6 g of phosgene was blown thereinto over a period of 5
minutes. Thereafter, 0.15 Q of triethylamine was added
thereto, followed by stirrin§ for 2 hours. Then, the
reaction mikture was separated to take out a methylene
chloride phase containing prepolymer, which was washed
with 0.1 N agueous hydrochloride acid solution, and then
ﬁas sufficiently washed with distilled water until
chloride ion was no longer detected in the washing liquid.
Methylene chloride was distilled off under reduced

pressure at room temperature to obtain a prepolymer
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confaining about 100% by weight of methylene chloride.
Then, this prepolymer was thrown into 2 liters of acetone
and the mixture was stirred and filtrated fo take out
prepolymer powder, which was washed with acetone until no
chloride ion and no chlorine atoms were detected in the
washing acetone. The resulting prepoiymer crystallized
and had a crystallinity of 15% and a weight-average
molecular weight of 6,300.

Then, the thus obtained prepolymer was charged
in‘a flask of a vacuum evaporator witH a heating over and
the prepolymer was'heated from 190°C at 5°C/hr. Réaction
was allowed to process with adding thereto dried nitrogen
under reduced pressure of 2-5 mmHg under stirring by
rotating the fl;sk. After the temperaturs reached.220°¢,
the reaction was allowed to.proceed for further 7 hours to
obtain a polycarbonate having a weight-average moleculaf-
weight of 27,000 (Mw/Mn=2.23). | |

The po}ycarbonate contained at most 0.00003% by
weight of chloride ion and at most 0.001% by weight of
‘chloride atom. |

8) Preparation of polycarbonate H:

Solid—éhase polyﬁerization was carried out in
the same manner és.in preparétion of polycarbonate A
except using a crystalline aromatic polycarbonate
prepolymer prepared from bisphenol A, 6.4.mol% (baéed on
the bisphenol A) of a,a’,a"-tris(4-hydroxyphenyl)-

1,3,5-triisopropylbenzene, and diphenyl carbonate. An
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aromatic polycarbonate of Mn=13000 and Mw=36000 was
obtained. |

This polycarbonate contained at most 0.00001% by
weight of chloride ion and at most 0.001% by weight of
chlorine atom.

9) Preparétion of polycarbonate I:

Solid-phase polymerization was carried out in
the same manner as in preparation of polycarbonate A,
except ﬁsing biéphenol A, diphenyl carbonate_and 0.0002
mol% (based on the bisphenol A) of sodium phenolate. An
aromatic polycarbonate of Mn=12400 and Mw=27900 was
obtained.

This polycﬁrbonate contained at most 0.00001% by
weight chloride ion and at most 0.001% by weight of |
chlorine atom.

10) Preparation of polycarbonate J:

PolYmeriiation was carried out in the same
manner as in Example 1 except using diphenyl carbonate
prepared using éhenol-and phosgene and subjected to.simple
distillation. | | “

An-aromatic polycarbonate of Mn=12400 and
Mw=27900 was obtained.

The polycarbonate contained at most 0.0062% by
weight of chloride ion and at most d.ooiS% by weight Qﬁ;.

chlorine atoms.

Example 1'

0.15 g of bis(nonylphenyl) hydrogen phosphite and-
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2.0 g of tris(2,4—di-t-buty1phenyl) phosphite were mixed
with 10 kg of polycarbonte A prepared in 1) by Henschel
~mixer, and then granuiated by extruder. The granulated
sample was injection molded to make a test piece. This
test piece was subjected to heat resistance, hot-water
resistance.and recycling tests and the fesults are shown

in Table 1.

Examples 2 - 7

| Test pieces made using the polycarbonates:as
shown in Table 1 with the additives as shbwn in Table 1
were evaluated in the same manner as in Example 1. The

results are shown in Table l._

Comparative Examples 1 - 3

. Test pieces made using the polycarboﬁateé as
shown in Table 1 with the additives as shown in Table 1
were evaluated in the same manner as in Example 1. The.

results are shown in Table 1.

Examples 8 - 10
Comparative Examples 4 - 8

Test pieces made using the polycarbonates as
shown in Table 2 with the additives as shown in Table 2
were evaluated in the same manner as in Example 1. The

'results are shown in Table 2.-
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Examﬁles 11 - 13
Comparative Examples 9 - 12
Test pieces made using the polycarbonates as
shown in Table 3 with the additives as.shown in Table 3
were evaluated in the same manner as in Example 1. .The

results are shown in Table 3.

The abbreviations in'Tables 1 - 3 mean the following
compounds.

BNP

biS(nonylpﬁenyl).hydrogen_phosphite

TNP = tris(nonylphenyl) phosphite

P-168 = tris(2,4-di-t-bu£y1phenyl) phosphite:-

BPP = bisphenyl hydrogen phosphite

EPQ = tetrakis(2,4-di-t-buty1pheny1)-4,4'-biphenylene
phosphonite

Irganox 1010

pentaerythrityl-tetrakis[3~(3,5-

di-t~-butyl-4-hydroxyphenyl) propionate]
' Iréanox 1076

octadecyl-3-(3,5-di-t-butyl-4-

hydroxyphenyl) propionate

—_—
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Table 1
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Additives Heat resistance test (140°C)
Poly- : Color
carbo- | Phos- Phenolic {Phosphorous | 0 hr 300 hr 1000 hr
nate phorous |oxidant acid tri-
acid ester or
diester organic b* b* Elon- bx Elon-
gation gation
reten- reten-~
tion tion
(g9) (9) (g) rate rate
(%) (%)
Example 1] A BNP - P-l68 3.5 4.4 82 7.3 65
10 kg 0.15 g 2.0 g
. Irganox
“ 2| A “ 1076 - 3.6 4.2 93 7.2 77
10 kg 1.0 g
" 3| A " " P-168 3.5 4,1 95 7.0 78
10 kg 1.0 g
" 4| B BNP - TNP 3.8 4.5 95 7.8 78
' 10 kg 0.10 g 0.20 g :
Irganox
" 5| B BPP 1010 - 3.8 4.8 94 8.2 8l
10 kg 0.05 g 0.50 g '

- cont'd -




Table 1

(cont'd)
Example 6 BPP - EPQ - 80 3 58
kg| o0.10 2.0 g
Irganox
" 7 BPP 1010 - P~168 75 1 55
kg 0.10 0.50 g 1.5 ¢g
Compara- BNP - P-l68 80 3 60
tive kg 0.15 2.0 g
Example 1
2 BPP - "EPQ 70 5 48
kg 0.10 2,0g
3 BNP - P-168 65 0 40
kg 0.15 2.0 g

- cont'd -
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Table 1 (cont'd)

Hot-water resistance test (in boilihg water)
: Recycling
70 hr 300 hr Izod (kge+ | molding at
"~ cm/cm) at S5th
. - . recycling
Mw Elon- Mw Elon- 0 hr | 100 of 100%
reten-| gation reten- | gation hr
tion reten< tion reten- b*
‘rate tion rate tion
rate "1 rate
(%) (%) . (%) (%)
98 88 92 71 | 94| 95 11.9
99 87 93 70 95 | 98 11.8
99 88 92 68 95 | 97 11.5
97 a9 91 75 104 | 104 12.9
99 92 90 73 . 104 | 105 12.4

- 6 -
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Table 1 (cont'd)

96 70 85 58. 88 72 12.3
97 68 84 55 87 70 12,1
93 83 68 65 90 | 73 19.3
80 62 50 | 40 8s | 20 19,2
81 30 64 20 87 5 27.8
. Craze Craze Craze

occurred occurred occurred_

Q3I0Vv1d3Y
N339 SYH 133HS SIHL

Note: b*: Values obtained by measuring according to

aforementioned CLELAB method are shown.

..0?..




Table 2

Additives Heat resistance test (140°C)
Poly- Color : '
carbo- | Phos- Phenolic | Phosphorous | 0 hr 300 hr 1000 hr
nate phorous |oxidant acid tri-
acid ester or
diester organic b* b* Elon- b* Elon-
gation gation
. reten~ reten-
. _ tion tion
(9) (g9) (9) rate rate
(%) (%)
Irganox
Example 8 | G BBP 1076 TNP : 3.7 4.7 88 8.3 65
10 kg 0.20 g 1.0 g ' 1.0 g
Irganox .
" 9 H BNP 1076 P-168 3.5 4.5 80 7.7 60
10 kg 0ﬂ35 g 0.50 g 0.50 g ’
“ 101 BPP - EPQ 3.7 4.7| 83 8.2 70
10 g 0.50 g 2.0 g :
Com?a- A BNP - - 3.8 4.7 75 8.5 58
rative 10 kg 0.15 g
Example 4
* 5 " - - P-168 4.0 6.5 73 17.3 52
2.0 g -

- cont'd -
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Table 2 (cont‘'d)
Compara- Irganox
tive " - 1076 - 5.9 65 21.0 47
Example 6 1.0 g
" 7 " BNP - TNP 5.5 78 9.3 60
0.03 g 1.0 g
* 8 " BNP - " 6.1 77 10.5 60
2.0 g .

~ cont'd -
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Table 2 (cont'd)

Hot-water resistance test (in boiling water)

Recycling
70 hr 300 hr . Izod (kg | molding at
cm/cm) at 5th
recycling
Mw Elon- Mw Elon- 0 hr | 100 of 100%
reten- | gation | reten- | gation hr
tion reten- tion reten- . b*
rate tion rate tion
rate | rate
(%) (%) (%) (%)
98 87 92 - 70 92 | 89 13.1
97 81 93 67 89 a7 13.3
92 85 92 62 94 85 13.7
100 86 94 71 94 95 14.7
85 55 70 40 94 30 21.¢
Craze Craze Craze
occurred occurred occurred

- cont'd -
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Table 2 (cont'd)
85 . 71 78 50 92 45 19.1
- 95 75 66 52 94 80 15.7
Craze .
occurred
89 81 61 63 93 | 70 22.4
Craze
~occurred

- ¥y -




Table 3

: Additives "Heat resistance test (140°C)
Poly-~- Color
carbo- | Phos- Phenolic | Phosphorous { 0 hr 300 hr 1000 hr
nate phorous | oxidant acid tri- : .
acid ester or :
diester organic b* b* Elon- b* Elon-
: - gation gation
"reten- reten-
tion tion
(g9) (9) (9) rate rate
(%) (%)
_ Irganox
Example 11} B BNP 1010 - 3.8 4.6 86 8.3 68
10 kg 0.25 g 0.10 g
_ Irganox
" 12 | B BPP 1010 - 3.8 4.4 86 8.2 72
10 kg 0.10 g 8.0 g
Irganox )
" 1311 BBP 1076 TNP 3.6 4.5 85 8.1 72
10 kg 0.20 g 1.0 g 1.0 g
Compara- D - - P-168 4,2 7.0 75 20.8 58
tive 10 kg 5.0 g
Example 9

- cont'd -
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Table 3 (cont‘'d)

Compara- BNP - P-168 80 9.0 58
tive 10 kg| 0.15 g 15.0 g
Example 10
Irganox _ '
" 11 . BNP 1010 - 70 12.1 55
' 10 kg 0.10 g 15.0 g '
" 12 BNP EPQ 75 9.6 65
10 kg 0.15 g 2.0 g -
- cont'd -
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Table 3 (cont'd)

‘Hot-water resistance test (in boiling water)

) Recycling
70 hr 300 hr Izod (kge | molding at
cm/cm) at S5th
recycling
Mw Elon- Mw . Elon- 0 hr | 100 of 100%
reten-| gation reten- | gation ' hr
tion reten- tion reten- b*
rate, tion rate tion
rate rate
(%) (%) (%) (%)
99 88 95 70 105 | 104 13.1
98 86 96 70 105 | 104 13.7
97 81 94 63 94 97 12.9
80 58 60 " 45 90 30 24.3
Craze .
occurred

- cont'd -
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Table 3 (cont'd)
72 32 58 20 93 32 14.1
~ Craze Craze
occutred occurred
90 86 88 65 95 920 18.2
94 85 74 70 90 67 16.1

- 8% -~
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Industrial Applicability

| The present invention provides a stabilized
composition of an aromatic polycarbonte, which is a kind
of engineering plastics. This stabilized aromatic
polyéarbonate is a very excellent material in that not
_ only'molded products made therefrom are improved in
hot-water resistance, steam resistance and coloration
caused by use of them for a long time under bad
conditions, but also substantially no coloration_océurs
even after recycling molding. Accordingly, engineering
plastics are provided whiéh are extremely suitable for the
present conditions under which recycling use of the
plastics is natural £from the v;ewpoints of environmental

protection and conservation of resources.
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CLAIMS:
1. A stabilized aromatic polycarbonate composition

which is characterized by comprising 100 parts by weight
of an aromatic polycarbonate containing substantially no
chlorine atom, and
0.0005-0.015 part by weight of at least one
compound selected from a phosphofous acid diester and a
phosphorous acid monoester as component (a) and
0.0005-0.1 part by weight of at least one
compound selected from a phepqlic antioxidant, a
phosphorous acid triéster and an organic phosphonite as
component (b).
2. A composition accofding to claim 1, wherein a
phosphorous acid diester is used as component (a).
3. A composition according to claim 'l or 2, wherein
a phenolic antioxidant and a phosphorous acid triester
and/or an organic phosphonite are used as component (b).
4. A composition accérding to claim 1 or 2, wherein
a phenolic antioxidant is used as component (b).
5. A composition according to claim l'or 2, wherein
a phoséhorous acid triester is used as component_(b).
5. . A composition according to claim 1 or 2, wherein
an organic phosphonite is used as component (b).
7. A composition according to claim 1 or 6, wherein
the phosphorous acid diester is an aromatic phosphorous
acid diester. |
8. A composition'according to claims 1 to_7,

wherein the aromatic polycarbonate containing

: : " |THIS SHEET HAS BEEN
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substantially no chlorine atom is a highly crystalline
polycarbohate.
9. A composition according to claims 1 to 8,
ﬁherein the aromatic polycarbonate containing
substantiaily no chlorine atom has an absorbance of lower
than 0.01 to 400 nm which is measured by a spectrophoto-
meter using a solution of 1.0 g of said polycarbonate in 7 .
ml of methylene chloride which is charged in a cell of 1
cm in optical path length.
10. i A process for producing a stabilized aromatic
polycarbonate compoéitidn which is characterized by mixing
100 parts by weiéht of an afomatic polycarbonate
containing substantially no chlorine atom with (a)
0.0005-0.015 part by weight of at least one compound
selected from a phosphorous acid diester and a phosphorous
acid monoester and (b) 9.6005-0.1 part by weight of at
least one compound selected from a phenolic antioxidant, a
phosphorous acid triester and an organic phosphonite.
11. A process according to claim 10, wherein an
aromatic polycarbonate obtained by solid-phase
polymerization.of a crystalline aromatic polycarbonate
prepolyﬁer is used as the aromatic polycafbohate

containing substantially no chlorine atom.
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