.SPECI FI CATI ON STABI LI ZED AROVATI C POLYCARBONATE COMPCSI TI ON ARPMPROCESS,
;‘FER PRODUCI NG SAME TECHNI CAL FI ELD The present invention relates to'a i~
~ gtabilized conposition of aromatic polycarbonate which is an engineering

pfasti c. BACKGROUND ART Aromatic pol ycarbonate, generally produced by a
phosgene process or a nelt process, has shortcom ngs such as coloration and
reducti on of nol ecul ar wei ght at the'1|hE-of melt nolding with heating, and
addition of heat stabilizers has been known to inhibit these phenonena. As
heat stabilizers, various phosph@SEREGIEIGATrION esters, epoxy compounds and
hi nder ed phenolic conpounds are used. The phosphorous triester conpounds
i ncl ude, for exanple, tris(nonylphenyl) phosphite and
tris(2,4-di-t-butyl phenyl)

: 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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phosphite. Furthernore, tetrakis(2,4-di-t-butylphenyl) 4,4'-biphenylen is
sFmilarly used. The anount of heat stabilizer added is usually 0.02-1 part
by weight per 100 parts by weight of polycarbonate. Addition of phosphorous
agld diesters is also known. . For exanpl e, conpositions of aromatic poly-
carbonat e and phosphorous acid di ester “afe reported in Japanese Patent
Kokoku No. Sho 37-13775 and preferred amount of phosphorous acid diester

added is said to be 0.FKpX B¥aR1ke hycaRaGHitinas 100 panatby aeight of
aromati c pol ycarbonate. Mreover, conpositions of aromatic poI car bonat e
and phosphordarband e B nsh tRh0 $BR0 TRHoracidl | THiRMh c3Te FERATERBKAR No. Sho
47-12993. ' In this case, a chlorine _

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 Japanese
Patent Xokai No. Sho 47-12993. 1In 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. |

X ' However, although these phosphorou; acid ester
type heat stabilizers have conspicuous ef?ect 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
oTvme* at heat aging 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 Patant Kokai No. Sho

§2-235357 discloses a process for iﬁokoving hydrolysis

resistance. According to this the amouot of phosphorus

'oompound added depends on the amount of chloride remaining



atom contai ning aromati c pol ycarbonate is obtained by polynerization. A
phosgene process is used, and preferred anpunt of phosphorous acid diester
added to the poly- carbonate is said to be 0.01-2.0 parts by wei ght per 100
parts by weight of polycarbonate. However, although these phosphorous acid
ester type heat stabilizers have conspi%uous.effect on heat stability of
short period in nelt processing, they still result in deficiencies, such as
col or ati oniangdodgwmerse éflfsect $hen amynd iofg nesiadiniqng raldtal iy ek alesist ance

of nolded articles to hot water and steam and col orati on of

pol ymer at heat

agi ng of aalbadiper eadtimmede ladanardefdredihe dopand @f tolwsahanus of heat
stabilizer added and, with an increase in such anount, hot water resistance

det eri or at eomaadndegr ee of col oration of pol ynmer increases.

Furt her nore,

Japanese Patent Kokai_ No. Sho 62-235357 discl oses a process for inproving
of

hydrol ysis resistancdl SR A*ARRIAD thild I -APdéntPaett fio

chlorine atoms remained in 100 parts by weight of poly-

carbonate obtained by phosgene process, and 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

can be referred to as a process of adding phosphorus

compound.

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 to polycarbonate,

superior heat stability and hydrolysis resistance

be obtained.

In the examples thereof, from'o.o4 to 0.

by weight of phosphorous acid triester and from 0.

.cannot

0S part

01 to

0.05 part by weight of organometallic compound were added-

to 100 parts by weight of polycarbonate obtained by



conpound added depends on the amount of chloride remnaining -3-1in

pél ymer. Also, the anobunt of renmmining alkali nmetal or alkaline earth netal
depends on the anpbunt of phosphorus conpound. In the exanples,
0.0037-0.0048 part by weight of chioring atons remained in 100 parts by

wei ght of poly- carbonate obtai ned by phosgene process, and from 0.0040 to
0. 012 part by wei ght of organi c phosphi ne or phosphorous acid triester as a
phosphor usPBBAEBARIPLPSSadded thereto. This patent publication indicates

that hydrolysis resigtance is inproved by the process. However, a trace
trial conducted by usPn§OMREISiHY SISHFME SafdiRReCf e\ REF L€ hat

| nprovenent in heat resistance is inade%yate, and coloration is serious
"~ when 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 rgsistance test is
'gbod, but testing with the same'blending amount revealed
that molded pellets were colored and coloration due to
recycling molding was greét.

'As mehtioned 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 colorless and transparent,
and particularly with out sacrificing strength in
properties: (“XOBUNSHI (Polymer)", Vol. 27, Page 521,

1978). Hitherto, it has been difficult to obtain



recycling nolding is carried out. Mreover, Japanese Patent Kokai No. Sho
58-89648 can be referred to as a process of addi ng phosphorus conpound.
This patent publication discloses a conposition conprising polycarbonate,
to which an organi c phosphorous acid ester and an organonetal | ic conmpound
are added, and states that, when orgaats phosphorous acid ester or
organonetalllc conpound is singly added to pol ycarbonate, superior heat
stabll|tyC@h@rh9§$oF9§|§r§é§P§FaﬂEeP@émﬁéFbQéa 8§ ab¥ed. MEA Lt BEOSRSNI es
thereof, fromO0.04 to 0.05 part by wei ght . of phosphdrous acid triester and
from0.01 to O. 05 pﬁYFnbyhﬁél§Hﬁbbﬁ16F§§néﬁéta@@F E8nkBESE were added to

100 parts bY g pol¥carbonate obt ai ned by
ycar onates, provement in heat reSistance 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 resistgnce 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_componénts (a)iand (b):
| (a) from 0.0005 to 0.015 part by weiéht of at

least one ccmpound selected from phosphorous acid diesters



-4- phosgene process. I n conparative exanpl es thereof, organic phosphorous
dtid ester was added al one and a | arge anmount, nanely, from0.04 to 0.05
part by weight, of a phosphorous acid triester was added to 100 parts by
wei ght of pol ycarbonate obtained by pol ymeri zati on according to a phosgene
process. The patent publication mentiogs- that according to this process,
retention of nolecul ar melght I n heat resistance test and in a hot water

resi stanc:ad}de?q P tgé{%l&eh? & t\.’\é Q 5{;@ sanme bl endi ng anmount reveal ed

that nold ol ore ora on due to recycling nolding

t t t 1y b :
Eﬁgsg;ﬁg prpceggncgﬂgﬁfns atq?east 0. 3§n? ?aP% Bgeﬁghéﬁggagakgrlﬁe %e? 100
parts by Wt dHe %Mﬁwr@éfeét]@@af@aﬁ SRE 01 1 Kokpkioboaarhe, 59- 22743) .

phosphorous acid triesters and organic phosphonites. 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
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:

This Sheet Has-Been Replace

i

THIS SHEET HAS BEEN
REPLACED




Various stabilizers have been added to this pol ycarbonate containing

chl orine. However, there have not yet been obtained any stabilized
conposi tions which are free fromall of the noted probl ens: heat

resi stance, hot water resistance and coloration in recycling nolding. On
the other hand, it is difficult to produce, on an industrial scale by a
melt process, aromatic pol ycarbonates-w¥i eh are col orl ess and transparent,
and particularly with out sacrificing strength in properties. ("KOBUNSH
(Pol yner)", Vol. 27 &g%% 31978). Hitherto, it has been difficult to
obtain - 5- oIorIe§§ ¢ansparent pol ycar bonates by-a eI process.
Even when stabilizers are added to these pol ycarbonates, inprovenent in
heat resistance and hot

In the formula (II), Ar and Ar3

are'divalent
aromatic groups 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 dlvalent group such as -0-., -CO-, -§-, -80,-, -CO, -,

2 2
'-CON(R )-,

Rt gt &3
l —_ ]
_?_, > CL_PHz)k' _f-—-?-
R2 - RZ R4
1l 2 3

{(wherein R™, R™, R”, and R4 which maf be identical or
different each represents a hyﬁrogen 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

1 or Arz, Ar3)

divalent aromatic groupé (namely, Ar
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,



wat er resi stance has not been sufficient. Thus, no pol ycarbonates have been
known which satisfy all of heat resistance, hot water resistance and
recycling noldability. DI SCLOSURE OF | NVENTI ON The present invention
provides a novel aromatic polycarbonate conposition which encounters very
little in coloration in recycling nolding and is excellent 1 n hot water
resi stance and heat aging resistance. The iInventors have found that the
above object can_be attained, b dgin to_aromatic pol ycarhonate containing
_ substanti al ?rn%x%ﬂ?g?fnﬁu FBﬁ%Pgs _PgagPsB ét&oﬁﬁéén@£§&M%ﬁR§iQHQﬂﬁS
phosphor ous_ aci i ers and phosphorous acid nonoesters in an
unexpectedlﬁeg¥€%%?géﬁnéﬁt and at | east one conpound sel ected from phenolic
anti oxi dants, phosphorous acid triesters and organi c phosphonites. Thus,
t he present invention has been acconplished. That is, the present invention
provi des a
5
(R

substituted or ﬁnsubstituted biphenylene groups

represénted by

(R™) (R7)

substituted or unsubstituted aromatic groﬁps represented by

(®%), (%)

5 6 .
N (%) (%)
| CH3

(R5) (r%)

' 5 6 :
m n (R )m (R )n



stabilized aromatic pol ycarbonate conposition which conprises 100 parts by
wei ght of an aronatic pol ycarbonate containing substantially no chlorine
atom and the follow ng conponents (a) and (b): (a) from 0.0005 to 0.015
part by weight of at |east one conpound sgl ected from phosphorous acid

di esters -6- and phosphorous acid nondesters and (b) from 0.0005 to 0.1
part by wei ght of at I§ast one conpound sel ected from phenolic

ant i oxi dants, phosphﬁidqé acid tr{rsSyers and péynic phospQgﬁites.'The

present invention furfher peHyides|a Process g r Prodygci ng §hénaronatic
pol ycar bonat e conpo on. BRI EF LANATI ON DRAMQN@ Fi 1is a DSC
chart of the aro ? . o , '

. 3

CH

5 6 | |
(R%) % (R%)_ (%)
O
5 ' :
(R, (=% _ (%) _ (%) _
SO_ ; 502 '
5 6 5 6
@y @Yy (%) (=) _
Lo OO~
CF3
(R%)_ %) _ (%) (TS)“'

3 and Rs each represents a hydrogen

(in the formulae,'R
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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pol ycarbonate obtained in Exanple 1. The nelting point of the polycarbonate
was 271[err]C and half width was 4. 3[err]C. BEST MODE FOR CARRYI NG QUT THE

| NVENTI ON The present invention wll be explained in detail. The aromatic
palycarbonate used in the present invention is represented by the fornul a:
0 [err] ... (1) wherein [err] represents a dival ent

aromatic residue and p represents an—ih®eger). Such aromatic residue
i ncl udes, for exanple, phenylene (of all sorts), naphthylene (of al

sorts), bigyrdndldnd (gpfows losox tshenpyrgdybpnandothakk mayt e, and di val ent
aromatic residues represented by the formula: This Sheet Has Been Repl aced
TH S SHEETL déa iREEN 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.

@O+

o) R7
i
X is -H or -CO ,
R7
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:



-7- [err] 2 31Inthe fornmula (I1l), Ar and Ar are dival ent aromatic.
groups which nmay be identical or different and include, for exanple,

phenyl ene (of all sorts), naphthylene (of all sorts), biphenylene (of al
serts), and pyridylene (of all sorts). Z represents a single bond or a

di val ent group such as -0-, -CO, -S=,l}err], [err], [err], [err] (wherein
[err] and [err] which may be identical or different each represents a
hydrogen atom a | ower al kyl group, a t® alkox% grgy or a cycl oal kyl
group and k represents an integer of 3t11). Furih rnnqe at | east one

hydrogen atomin thése = -H, -CH,, -C- CH -C~CH,-C-CH.
3 3’ [ 2 l 3’
CH3 CH3 CH3
o
- @ -~OCH, , =-0-C-CH, .
| I |
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 method 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



dival ent aromatic groups (namely, [err] or [err] ) may be substituted with
ot her substituents which have no adverse effect on reaction, such as | ower
al kyl group, |ower al koxy group, phenyl group, phenoxy group, vinyl group,
cyano group, ester group, am de group, .and nitro group. As such aromatic
groups, nention may be nade of, -8 ¥or exanpl e, substituted or
unsubsti t ut ed ghenylene g;oups represented by [err] substituted or
unsubst i t LvedIBEpheAyPBa&igr Py crgboosdese d todunddstanwtprboesses
unsubstituted aromatic groups represented by [err]

can be used as far as they contain 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.

The 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 1-271426.

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



Substitute sheet - 26/11/97 -9- [err] (in the fornulae, [err] and [err]
gach represents a hydrogen atom a | ower al kyl group of 1-4 carbon atons,
a |l ower al koxy group of 1-4 carbon atons, a - 10 - cycloal kyl group or a
phenyl group and these may be identical or different, mand n each
represents an integer of 1-4 and when 13is 2 or nore, [err] may be
different and when nis 2 or nore, [err] may be different). [err]

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



Anong these structures, [err] 1 is preferred as Ar Furthernore, those which
contain 85 nol % or nore of the repeating uni't represented by the follow ng
formula are preferred. [err] 7 wherein R represents hydrogen, an al kyl
gtoup, an aral kyl group, an al koxy group, or the |ike and exanples are as

fol | ows: [err] The pol ycarbonates al 34 +nclude those which have branched
structure containing a snmall anount of

polymer is annealed at the time 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.



substituted or unsubstituted tri- or higher- valent aronatic group.
Moreover, as far as the effect of the present irnvention is not
deteriorating, the main chain structure may contain ester bond. The

pol ycar bonat es contain substantially no chlorine atom and specifically (i)
contain chloride ion in an amount of -0180605% by wei ght or |ess neasured by
the method for measurenent of chloride ion by potentionetric titration

met hod using ANGB spbitbiyeR, 289, adbreh@ntadRed,Mhddd Wit Adv &l prine
atoms in an anount of at nost O. 001% by wei ght, which is a detection limt

(measur ed ys@rpBhBe@dofoleFBaEHEANBND10%oCRI0QN infe a0 BABE LHOERIHd Bk
nmet hod), and preferably (i) contain chloride ion in an anount of at nost

0. 00001% hyse®i it thehpebseataideeattiovan | It isf eonsideradd®edanes hod and, at
the sane tinme, (ii) contain chlorine atons in an anount of at nost 0.001%
by aromatic polycarbonates 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
-o\
S /I
H

R -



- 12 - - weight.
as far as they contain substnatially no chlorine atons. However, those
aromati c pol ycarbonates are not preferred which have an absorbance of 0.01
or nore at 400 nm which is neasured by a spectrophotoneter using a
solution of 1.0 g of the pol ycarbonate in 7:m of nethylene chloride (which

Is put in

a cell

Aromati c pol ycarbonates produced any processes can be used

of 1 cmin length of, q_pglcal path) Aromatic

polycarbonates of nore than 0.01 |n absorbance is colored and not only is.
ni_ti, @ol_qr ded but sQ is..inferior _in_heat
lrt?gre%%hgawalnf ?pe %195%?5](}% STPRP 1y BBess for

agglp@ﬁﬁﬁyQﬂp%&p%fﬁyygyiy|&¥5§gytant|ally no chl ori ne has no

i nferior
re5|stance
producti on
speci al

for exa
cyclohe

tridécy

stearyl

phényl

group,
216‘di-

dinonyi

phosphi

phosphi
phenyl)

The alkyl group in the above formula includes,
mple, ethyl group, butyl group, octyl group,
xyl group, 2-ethylhexyl group, déch_group,
llgroup, lauryl group, pentaerythritol group, and.
group. The aryl group includes;.for example,
group and naphthyl group.

The alkylaryl group includes, for example, tolyl
p~-t-butylphenyl group, 2,4-di-t-bgtylpheny1 group,
t-butylphenyl group, p-nonylphenyl group and
phenyl group. _

Preferred examples are diphenyl hydrogen
te (Ra, R9: phenyl), bis(nonyiphenyl) hydrogen
te (Ra, R9: npnylphehyl), bis(2,4-di-t-butyl-

hydrogen phosphite, dicresyl hydrogen phosphite,

bis(p-t-butylphenyl) hydrogen phosphite, and bis{(p-hexyl-

phenyl)

are rep

the pre

hydrogen phosphite.

Phosphorous acid diesters other than those which
resentéd by the above formula can also be used in
sent invention.

For example, phosphorous acid diesters

containing two phosphorous atoms represented by the

followi

~

ng formula can also be used.



limtation and typical exanples thereof are as follows. One of themis a
pfocess disclosed in Japanese Patent Kokai Nos. Hei 1-158033 and 1-271426.
According to these processes, an anorphous aronatic pol ycarbonate
prepol yner is crystallized to obtain a crystalline aromatic pol ycarbonate
prepol yner, and this crystalline aromatic-pol ycarbonate prepolyner is
subj ected to solid-phase polynerization to obtain an aromatic
pol ycarbonate. \Wen the anorphous aronati g pol ycarbonate prepolyner is
prepared by transesterification processORthis prepolyner is, as it is,
subj ected to crystallization @g&oégb'd-phase pol yneri zation to obtain an
aromatic - 13 - pol ycappefiate comtaining substantially no chlorine.
|Nor?  H
H

(wherein R8 is the same:as defined above and R10
represents an alkylené group, an aryléne group or an
érylalkylene group).

| Moreover, those which are re?resented by the

following formula can also be used.

8
OR
(OP—/-ORIOjZ c
l.
H
10

(wherein R8 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



When t he anor phous aromatic pol ycarbonate prepolymer is prepared by a
phosgene process, this prepolynmer is sufficiently purified and then

subj ected to solid-phase polynerization to obtain an-aromatic pol ycarbonate
containing substantially no chlorine. In this case, the purification of
prepol yner can be easily carried out six@e-the prepolyner is of |ow

nol ecul ar wei ght. The solid-phase pol ynerization can be effected in the

presence OKwaE&@ﬁQBR% ieptie/ damd Uls raee Cd @l ¥8&¢e po! yneri zation is
preferred because the resulting polyner is nmuch superlor in color

characteristics, heaExampE§§HUEéEHEiémnyywﬁﬁﬁuﬁefﬁsiﬁécﬁbogﬁofﬂrﬁﬁﬁ%lySt
enpl oyed for preparation of polycarbonates and pol yesters, such as

t r ansest er iafriec &itihyrl cgfﬁcaigl,stbuﬁw_d)ﬁ)u@ﬁcb@@ypod};]ﬁé%' Zgy b oPnheaial yst .

Exanpl es thereof are alkali netal salts of bisphenol A and conpounds of

tin, |ead grduphe 2-ekerylhexyl group, decyl group, tridecyl group,
lauryl group, pentaerythritol gfoup, and stearyl group.'
Examples of the aryl 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-t-butylphenyl dihydrogen

(R
phosphite.

These compounds may bé used singly or in
admixture.

The phenolic antioxidants are represénted by the

foilowing formula:

11

11 OH

11

l(wherein'Rll represents a hydrogen atom, a hydroxyl

group, an alkoxyl group or a hydrocarbon residue which may.



Aromati c pol ycarbonates obtai ned by solid-phase pol ynerization can be
clfearly distinguished fromthose which are obtained by a conventi onal
phosgene process or a nelt process because the fornmer are highly
crystalline polyners having a high crystal nelting point and a sharp

mel ting-point. Since the aromatic pol ycagbonate of the present invention is
obt ai ned by solid-phase polynerization of crystalline aromatic

polycarbonatgapéegoguﬁ?éégﬁggtsgn hgheseJQ;A-ha?ﬁé%ggﬁgn%&%%gfaled at the

time of heatrng in sol ase po ynerlzaflpn, _ M* measur ed
mel i ng. poi e E Ry A PP e Re PR 2ot e 2R p of DO 15
represents a hydrocarbon residue 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-5-methyl-4-hydroxyphenyl)propionate].
Preferred phenolic antioxidants are represented

by the following formula:

HO (CHZ)a-ﬁ—O A

0 b

(whereiniRl2

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

represents a methyl group or a t-butyl

hydrocarbon or heterocyclic residue having a valence of b



230-300[err]C and half width of nelting point peak is 3-8[err]C

Measur ement by DSC was conducted under the conditions of inert atnosphere,
a heating rate of 10[err]C/ min, and sanple anount of 5-10 ng. Another
process for obtaining aromati c pol ycarbonate containing substantially no
chl oride conprises thoroughly purifying the aromatic pol ycarbonat e obtai ned
by phosgene process. According to Japangse. Patent Kokoku No. Sho 59-22743,
aromati c pol ycarbonate obtained by phosgene process can be purified to

chiorine cophenls8l c8-B0a- Aegishy MaidileiddioUs YIIAMDNG AN 21 g Whi Ch

Is difficult to carry out mever omat1c po yca ve been

Pgrlfled tg ?Hﬁ?eganﬁétﬁﬁtth%beﬁhl%rﬁn%r'%1 stantially not contained by
petition of extraction purification with solVent containing no chlorine,
vacuum dryi ng of a Igggmbugg fhelre®dt gy of polycarbonate solution with an
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:



i on exchange resin can also be used in the present invention. Furthernore,
it is possible to obtain aromatic pol ycarbonate contai ning substantially no
chl orine atons by using transesterification process. - 15°- However, as
af orenmenti oned, those which have an absorbance of |ess than 0.01 to 400 nm
are preferred to be used in the present2invention. It is considered that
aromati ¢ pol ycarbonates which are |ow in absorbance, nanely:. less in

col orati onhaveiiewer sidde raastd ¥h il yererdgat i oa1agd have further

excell ent in heat resistance and hot water resistance. Aromatic

m yoar Pgngﬁggﬁtﬁ;agg ﬁéﬁ}.%_s?éﬁﬂs?"_dﬁf AN PFAUEE, ARME FRY gPBubNGSE
an alkylaryl group). ’

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. |

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-r2l.0p””
=185 o0r20

17 18 19 and r2°

., RO, R may be identical or

(wherein R
different and each represents an alkyl group, an aryl
group or an alkylaryl group and R21 represents an
alkylénearylene group Or an arylalkylene group).

Examples thereof are tetraphenyldipropylene



of the above-nentioned processes. Anong them the process which uses

sOl i d- phase polynerization is preferred in that the process per as is
sinple, and quality of the resulting aromatic polycarbo- nates is superior.
Mol ecul ar wei ght of the aromatic polycargonates has no special limtation
as far as they can be nelt nol ded undér<feating, but is usually

5, 000-1, 000, 000 in_wei ght-average nol ecul ar wei ght and 10, 000- 500, 000 is
preferred fodyaml diRhosphi phoapRoretsalbridaresl efs4ardsoBE®e whi ch have a
structure in which two hydrogen atons, of phos- phorous acid [err] are

subst i t ut e®¥h GBI RRIBBLAPRLBRN IR anpl es of them are phosphorous acid

di esters represented by the fornulaﬁ err] ) ]
Furthermore, phosphorous acid triesters

represented by the following formula may alsb be used.

0-CH CH,-0 .
/ 2 2
17 N 18
R™"0-P //C‘ P-OR
N
0-CH, CH,-O
(wherein R17 and R18 are the same as defined above).

Examples thereof are bis(tridecyl)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.

r7-0
- Npooog?l L C
18
r*8 0 |
17 .18 21

(wherein R, R™° and R”" and the same as defined
above).
Examples thereof are tetraphenyltetra(tridecyl)-

pentaerythritol tetraphosphite.



- 16 - 8 9 (wherein R and R each represents an al kyl group, an aryl
group or an al kylaryl group). The al kyl group in the above fornula
i ncl udes, for example, ethyl group, butyl group, octyl group, cycl ohexyl
group, 2-ethyl hexyl group, decyl group, tridecyl group, |auryl group,
pent aerythritol group, and stearyl groyp. The aryl group includes, for
exanpl e, phenyl group and naphthyl grody. “The al kyl aryl group includes, for
exanple, tolyl group, p-t-butyl phenyl group, 2,4-di-t-butyl phenyl group,
2, 6-di -t - but yl pheny| T§e88pMaF- HMenWSHe FARTIYD RF Rt *AMBRGEBRenyl group.
Preferred exanpl es are di phenyl hydrogen phosphite ([err]; phenyl),

%8A1q1 ¥yl

bi s(nonyl phenyl ) hydfbges phdsShhibEdyg HorRH Ryl group or
bis(2,4-di-t-butyl - . . .
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 |
substitutéd with a hyérocarbon group aﬁd fﬁrthermore, the
remaining two hydrogen atomé are substituted with
hydrocarbon groups. Examﬁles thereof are those which are

represented by the following formula:

RZZ

r230—p

24,/

R0

22 23 4

(wherein R™", R and.R2 may be identical of
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, butyl gfoup, octyl
group, cyclohexyl gfoup, decyl group, tridecyl group,
laﬁryl group and stearyl grogp.

Examples of the aryl group are phenyl group and

naphthyl group.



phenyl ) hydrogen phosphite,  dicresyl hydrogen phosphite,

i s(p-t-butyl phenyl) hydrogen phosphite, and bi s(p-hexyl- phenyl) hydrogen
phosphi te. Phosphorous acid diesters other than those which are represented
by the above formula can also be used in the present invention. For

exanpl e, phosphorous acid diesters cantgi ning two phosphorous atons
represented by the following fornula can al so be used. - 17 - 8 [err]

(or el R e S M T4 £ K oMy PUE R 05658085 cB171 HHLRS
p -t-butylphenyl group, 2,4-di-t-butylphenyl groug,
p-nonylphenyl group 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:

25 27
R o\\P (21 P/,OR
77 TN 28
r%607 OR
25 .26 _27 28

(wherein R°, R", R and R~ 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, more 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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Mor eover, those which are represented by the followng fornmula can al so be
used. [err] (wherein [err] and [err] are the sane as defined above). O

t hese phosphorous acid diesters, preferred are aromati c phosphorous acid
diesters. Especially preferred are di phenyl hydrogen phosphite, bis(nonyl -
phenyl ) hydrogen phosphite, bis(2,4-di3§-5utylphenyl) hydr ogen phosphite,
and the |ike. These phosphorous acid diesters may be used singly or in
admi xt ur e. iThés phosphthans0a8il8 pBAbedYerweilghite Nodioraxtriest ume that one
hydrogen atom or phosphorous acid [err] (is substituted with a hydrocarbon
group. Exanptecldngt med@ipHodpRoFELSTasLerNdRodeadr Fefris hanese taftth are

represented by the fornula: [err] . .
.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



- 18 - (wherein [err] is the sanme as defined above). Exanples of the alkyl
group in the above formula are ethyl group, butyl group, octyl group,
cycl ohexyl group, 2-ethyl hexyl group, decyl group, tridecyl group,

| auryl

group, pentaerythritol group, and stearyl group. Exanples of the aryl group
are phenyl group and napht-hyl group- mpl es of the al kylaryl group are
tolyl group, p-t-butylphenyl group, 2,4-di-t-butyl phenyl group,

2,6-di -t-puogllphengl pardupy preighil peaen\liogroagts dyd wiighly | pfietlyé gr oup.
Preferred exanpl es are phenyl di hydrogen 8 phosphite ([err] : phenyl),
nonyl phengkonahydr pgdycairimmaittes ([err] : nonyl phenyl), and -
2,4-di-t-butyl phenyl di hydrogen phosphite.

When the amount is more than 0.1 part by weight,

hot-water resistance deteriorates, 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/or 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 exceeds 0.1 part by

weight, reduction of hot-water resistance and coloration '

in 16ng-term heat aging test become conspicuous, and this



These compounds may be used singly or in adm xture. The phenolic
anti oxi dants are represented by the following formula: [err] (wherein R
represents a hydrogen atom a hydroxyl group, an al koxyl group or a
hydr ocar bon resi due which may - 19 - have a substituent and these [err]
may be identical or different, with a #%wiso that at |east one of R
represents a hydrocarbon resi due which nay have a substituent). Exanples
t her eof ar @s2pétdiprefleutrgd-.p-cresol, 2,6-di-t-butyl-p-anisole,
2,6-di-t-butyl -4-ethyl phenol, 2,2'-nethyl enebis(6-t-butyl-p-cresol),
2,2' -nethyl enebis- The effect of the addition becomes clear at

0.0005 part by weight Or more.

It is important to uniformly mix ﬁhe components
to prepare the composition. It is preferred to make them
uniform previously by Henschel 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 aromat1c
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 solvents, 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 color, lower in coloration and lower in
deterioration of mechanical properties in heat resistance
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 recyclih§

properties.

is Sheet Has Been Replaced
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4- et hyl - 6-t-butyl phenol), 4,4'-nethyl enebi s(6-t-butyl- o-cresol),

, 4" -butylidenebi s(6-t-butyl-mcresol), .
tetrakis-[nethyl ene-3-(3",5" -di--t-butyl-4'-hydroxy-
phenyl ) pr opi onat e] met hane, 4, 4'-thiobis(6-t-butyl- mcresol),
stearyl-[err]-(3,5-di-t-butyl-4-hydrex¥dphenyl) propionate, '
1,3,5-trinmethyl-2,4,6-tris(3,5-di-t-butyl- 4-hydroxybenzyl)benzene,
1,1, 3-tri Y=miptdyl - 4- hydroxy- 5-t-butyl phenyl)butane, and triethylene
glycol -bis 3- (3-t-butyl-5-nethyl -4-hydroxyphenyl ) propi onate]. Preferred

phenol i ¢ ant|OX|dammméugtégﬁmeSEﬂﬁeﬂthntheliobéoékPQaﬁﬁéﬁuh% mo@%e' |
(wherein [err] represents a nethyl group or a t-butyl group, [err]

represent gaxdir bWy tigs ofpl 1dwingr esampies, hhdtoﬁarhéﬂeQrlhm&@@ﬂcﬁglIC
resi due having a val ence of b
these examples
.Measuremehts were conducted by the fol;owing
methods. '
1. Color: This was measured by CLELAB method.
Thlckness of test plece was 3.0 mm.

2. Heat resistance test: A’test piece (ASTM No.
4 dumbbell) was placed in Geer oven at 140°C for a given
périod 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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- 20 - and 1-30 carbon atons, a represents an integer of 1-4 and b
répresents an integer of 1 or nore). Exanples thereof. are

tetrakis-[nethyl ene-3-(3 ,5 -di-t-butyl-4'-hydroxy-

phenyl ) propi onat e] net hane (Irganox 1010 manufactured by G ba-Ceigy Corp.),
stearyl-[err]-(3,5-di-t-butyl-4- hydro§¥phenyl) propi onate (lrganox 1076
manuf act ured by G ba-Geigy Corp.), amd %% i%ethyl ene glycol -bis[3-(3-t-

but yl - 5- et hyl - 4- hydr oxyphenyl ) propionate]. Furthernore, phenolic

ant i oxi dancs. ¢obtdi. di,ngoRvandm &#H¥lal so be used. Exanpl es thereof are

3, 5-di -t -butyl -4-hydroxybenzyl phosphonat e-di et hyl ester_ (lrganox 1222
manuf act ured by G babGeTgymdaad. \Yrowp in prepolymer: This was _

bi s(et hyl -3, 5-di -t-butyl -4-hydroxybenzyl phosphonat e) cal ci um (I rganox 1245M
manuf act ur édtbyminied &y gpadaisd s .acradnthdioihighmesomaReemay be used

singly or in adm xture. The phosphorous acid triesters have such a
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 resultiﬁg 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 prepolymer
having a number-average molecular weight of 4,100 and
containing terminal groups of 34% of terminal hydroxyl
éroup 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 polymerization was
carriéd out by elevating the temperature from 180°C to .
226°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 3

Mn=12,500 and Mw=28,000.



structure that three hydrogen atons of phosphorous acid are substituted
wtt h hydrocarbon groups and exanpl es thereof are those which are
represented by the following forrmula: [err] - 21 - (wherein [err] and
[err] which may be identical or different each represents an al kyl group,

an aryl group or an alkylaryl group). -Bggml es of the alkyl group in the
above fornula are ethyl group, butyl group, octyl group, cyclohexyl group,

2- et hyl hexyl group, c | aLr f oU
pentaerythritol Cdhe P%r aryﬁbt"rd i HO&%{’&% ég#’ tos9'@UP001% by

group ‘and-“s group e ary group are
phenyl group 394 NNt Mlo 3'dRon and at most 0.001% by weight of

chlorine atom.

2) Preparation of polycarbonaté 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 crystalline 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.

-



Exanpl es of the al kylaryl group are tolyl group, p-t-butylphenyl group,
2;4-di -t -butyl phenyl group, 2,6-di-t-butyl phenyl group, p-nonyl phenyl
group, and di nonyl phenyl group. Preferred exanples are tris(2,4-di-t-butyl-
phenyl ) phosphite, tris(nonyl phenyl) phosphite, tris(di nonyl phenyl)
phosphite, and triphenyl phosphite. Fur3hernore, phosphorous acid
triestesters represented by the following formula nay al so be used. [err]
(wherein [err]

an al kyl

group,

and [ @ils molyee s teatontainéd ea nhoahd0ea0boR&pbgsent s
an aryl 21 group or_ an alkylaryl group and R represents

an al kyl ene@ightne foranim mirdean e ydrad k't enesgr 0upd 1% Erpnpeéghthefeof are
t et raphenyl di pr opyl ene
chlorine atom.

4) Preparation of polycarbonate D:

The polycarbonate was prepared by the phosgene

process.

This polycarbonate had Mn=10800 and Mw=28000 and

contained 0.001% by weight of chloride ion and 0.004% by

weight of chlorine atom.

5) Preparation of polycarbonate E:

The polycarbonate was 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 F:

The polycarbonate was prepared by melt process,

‘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 gradually

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



-22- glycol diphosphite and tetra(tridecyl) 4,4'-isopro- pylidenedi phenyl
di phosphite. Furthernore, phosphorous acid triesters represented by the
followng fornula may al so be used. [err] (wherein [err] and [err] are the
same as defined above). Exanples thereof are bis(tridecyl)penta- erythritol
di phosphi te, bi s(nonyl phenyl pentaerythritol)- di phosphite,

bi s(2, 4-di-t-butyl phenyl) pent aeryt hr+t832- -di phosphite,

bi s(2, 6-di-t-butyl -4-nethyl phenyl ) penta- erythritol-di phosphite,

di st earyl pewteeiné hité®s . di phos- phite, and hydrogenat ed bi spheno

A pentaerythritol phosphite pol yner. Mreover, phosphorous acid triesters

represented by the fDlopi 69 £RiSUp8lPBYrBbaAtEewdsediskdlvled 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



(wherein [err] and [err] and the sanme as defined above). Exanpl es thereof
afe tetraphenyltetra(tridecyl)- pentaerythritol tetraphosphite. -23-
These may be used singly or in adm xture. Those whi ch have

2,4-di-t-butyl phenyl group or 2,6-di-t-butyl phenyl group inprove hydrolysis
resrstance of the conposition and are especially preferred Exanpl es
thereof are tris(2,4-di-t-butyl phenyl) 3ghesphite,

bi s(2, 4-di-t-butyl phenyl)pentaerythritol diphosphite, and

bi s(2, 6-dia Enﬁﬂiﬂkné aBbh¥! Eh@@'bhrp%t@%@”o@ et hyli OGN d Lsgdhe or gani ¢
phosphoni tes have the structure one hydroxyl “group of phosphorous acrd
[err] is onen, 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. Reaction
was allowed to process with adding thereto dried nitrogen
under reduced pressure of 2-5 mmHg under stirring by
rotating the flask. After the temperaturse reached.220°c,
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 es.in preparetion of polycarbonate A
except using a crystalline aromatic polycarbonate
prepolymer prepared from bisphenol A, 6.4.mol% (baeed on
the bisphenol A) of a,a’,a"-tris(4-hydroxyphenyl)-

1,3,5-triisopropylbenzene, and diphenyl carbonate. An



substituted with a hydrocarbon group and furthernmore, the remaining two
hydr ogen atons are substituted wi th hydrocarbon groups. Exanpl es thereof
are those which are represented by the following formula: 22 [err] (wherein
{err] and [err] may be identical or different and each represents an al kyl
group, an aryl group or an al kylaryl grgap). Exanples of the alkyl group in
t he above ‘fornmula are ethyl group, butyl group, octyl group, cycl ohexyl

2200 2 MR d41ferbotetboc C X000 USRI BpROY b O,
obtained. | ' '

This polycarbonate contained at most 0.00001% by
weiéht 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 apd-



Exanpl es of -.the al kylaryl group are tolyl group, p-t-butylphenyl group,
2;4-di -t -butyl phenyl group, p-nonyl phenyl group and di nonyl phenyl group.
Exanpl es of organi c phosphonites other than those of the above fornula are
or gani ¢ phosphonites having two phosphorous atons which are represented by
the following fornula: [err] (wherein [err] and [err] may be identical or.
different and each represents an al kyL ggoup, an aryl group or an al kylaryl
group and R21 is the sane as defined above). An exanple of such conpound is

(et s BRoGRIOBk 2t ¢Lal-BULONGRUALLS. o sDUBRET SRR e
sel ected frof RhfépQSrQHSpéfiréangﬁE&rﬁ apgpePQapmrwsb@ch@nschel
| ~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 results 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 1.

Comparative Examples 1 - 3

. Test pieces made using the polycarboﬁateé as
shown in Table 1 with the additives as shown in Tablg 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.



mpnoesters is 0.0005-0.015 part by weight, nore preferably 0.0005-0.009
part by wei ght per 100 parts by wei ght of aromatic pol ycarbonate. Wen the
anount of at |east one conpound sel ected from phosphorous acid diesters and
phosphorous. acid nonoesters is |less than 0.0005 part by wei ght, heat

resi stance and hot-water resistance are deteriorated; when -25- it is
nore than 0.015 part by weight, coloration in recycling nolding and
coloration in heat resistance test ingrﬁ se and, besides, hot water

resi stance is deteriorated By adding the foll ow ng conpounds to aromatic
polycarbonﬁﬁ ﬁ} {: Iea 5 One conpound sel ected fron1phosphorous acid

- diesters a pHoOSphorous Cld nonoest er s,

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(nonylphenyl).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 = pehtaerythrityletetrakis[3-(3,5-
di-t~-butyl-4-hydroxyphenyl) propionate]
" Irganox 1076 = octadecyl-3-(3,5-di-t-butyl-4-

hydroxyphenyl) propionate
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the follow ng effects are obtained. 1) By adding the phenolic antioxidant,
coloration in recycling nolding and coloration in . |ong-term heat ‘agi ng test
can be dimnished and tensile elongation retention rate can be i nproved.
Addi tion anpunt is 0.0005-0.1 part by weight, preferably 0.0005-0.07 part
By wei ght, nore preferably 0.001-0.05 Qar.7Qy wei ght per 100 parts by

wei ght of the aromatic pol ycarbonate. Wién the anount added is nore than
0.1 part by weight, coloration in the |ong-term heat aging test rather

becomes heavier pndjthisjis not preférred] The effectjof agldition of the
phenolic antioxi dant becgmes clear at 0.0005 par} by Wwerghy or nore. 2) By
addi ng the phosphdf ¢us aﬁlq gngester‘ andjor orgpnic ahospgonltes, !
coloration at no @ngﬁgnc ge_gg,glgg; uI_,‘d|_1g can beadl i Di.s edHV\nthougc
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| ong-term heat agi ng resistance can be inproved. Addition amount is
070005-0.1 part by weight, preferably 0.0005-0.07 part by weight, nore
preferably -26- 0.001-0.05 part by weight per 100 parts by weight of the
aromati c pol ycarbonate. \Wen the anount is nore than 0.1 part by weight,

hot -wat er resistance deteriorates, and this is not preferred. The effect of .
addi ti on becones clear at 0.0005 part by wei ght 3%~ nore. 3) By sinultaneous
addition of the phenolic antioxidant and the phosphorus conpound sel ected

from phosphorous acidjtriegter andg/or organi c|phosphpnite, coloration of
the conposition in |ong-terimheal [aging test ¢an be di m ni shed, as conpared
with a single addition of !
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the phenolic antioxidant or the phosphorus conpound; a synergistic effect

i recogni zed,

nol di ng al so di m ni shes.

but the range in which the synergistic effect
rati o of the phenolic antioxidant and the phosphous conpound.
added anmpunt exceeds 0.1 part by wei ght,
resi stance and coloration in |long-term heat aging test becone
conspi cuous,

by wei ght

When the tota

hot - wat er

The t ot al

mor e pref erabl

athos

0. 001-
onat e.

and this is especially preferred. Coloration at
amount of the phenolic antioxidant and
t he phosphorus conpound added is 0.0005-0.1 part by wei ght,
0. 0005-0. 07 part by weight,
100 parts by weight of the aromatic polyca

recycling

preferably
0.05 part by wei ght per
The ratio of the
phenol i ¢ anti oxi dant and the phosphorus conpound has no speci al

I s conspicuous is 1:5 -

limtation,
5.1

reducti on of
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Sybstitute sheet - 26/11/97 27 is not preferred. The effect of the addition
becones clear at 0.0005 part by weight or nore. It is inportant to
uniformy mx the conponents to prepare the conposition.- It is preferred to
make them uni form previously by Henschel mxer, Nauter mxer, tunbler and
the like. The conposition of the present invention obtained by nixing the
conponents, may be nolded, as it is, by injeetid®n ol di ng, extrusion

mol ding and the like, but usually is pelletized by extruder to nmake uniform
aromati c pol ycarbonate conposition and than, this is subjected to injection
nol di ng, extrusion nolding and the like. Wien the anount of additives is

smal |, the
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additives may be once diluted with solvents, such as acetone, and acetone
nay be renoved by drying after they are incorporated in the polynmer. The
aromati ¢ pol ycarbonate conposition of the present invention has the _
characteristics that it is superior in color, lower in coloration and | ower
in deterioration of mechanical propertieg if heat resistance test, lower in
coloration in-recycling nolding, and |ower in reduction of nolecular weight

and in deterioration of nmechanical properties in hot-water resistance test.
That is, the co lncifih of the pregent jnVention is aa_a_Lgn;g}j;_L_c__
pol ycar bonate cpmp@sitign ich is guperiof in all of heat resistance, ,
hot-wat er resistanhde ang neoyel i ng properties. Substitute |[sheet -
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-28 - Example The present invention will be explained in nore detail by the
foll ow ng exanples, but is never limted by these exanpl es. Measurenents
wer e conducted by the followi ng nmethods. 1. Color: This was neasured by

Cl ELAB et hod. Thickness of test piece was 3.0 nm 2. Heat resistance test:
A test piece (ASTM No. 4 dunbbel|) was pl acag i-n Geer oven at 140[err]C for
a given period and thereafter; color and tensile elongation (ASTM D-638) of

the test piece were measured. 3. Hot-water resistance test: A test piece
was di pped in b0|Lqﬂ}4Mﬁl#—i4uzfngner peri-od and then was taken out and
mol ecul ar wei ght, tensilejelongation (ASTMD-638), and |lzod value with a

t hi ckness of 3.0 mn (ASTM D-256)| of thd test piece were measur ed.
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4. Recycling test: A cycle consisting of grinding a test piece obtained by
i hjection nolding by a grinder, drying the powder and injection nolding the
powder was repeated five tines. Color and tensile elongation of the finally
obtai ned test piece were neasured. 5. Mol ecular weight: Wight-average

nol ecul ar wei ght (Max) and nunber-aver age ?glgcular wei'ght (M) were
measured by GPC (gel perneation chromatography) [Rl detector: Shodex Rl
SE-51 (nmanufactured by Showa Denko K. K.), colum: TSK-GEL (manufactured by
Toyo Soda M g. - 29 - Co., Ltd.), solvent: THF]. 6. Termnal group in
prepol yner: This was determ ned by anal ysis according to high performance
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| i qui d chromat ography or NWVR anal ysis. Preparation of aromatic

pvl ycarbonate: 1) Preparation of polycarbonate A: D phenyl carbonate was
prepared from di net hyl carbonate and phenol using | ead oxide as a catal yst
by the process described in Japanese Patent Kokoku No. Hei 1-3181. The
resul ting di phenyl carbonate contained at nost 0.00001% by wei ght of °
chloride ion and at nost 0.001% by wei ght of~chtotine atons. A crystalline
aromati ¢ pol ycarbonate prepol yner having a nunber-average nol ecul ar wei ght
of 4,100 and containing term nal groups of 34% of term nal hydroxyl group
and 66% of term nal phenyl carbonate group was prepared fromthe above

di phenyl carbonate and bi sphenol A 11 kg of this prepolynmer was subjected
to solid-phase polynerization using a 70 liter tunbler type solid-phase
"pol yneri zer. Under a small anpbunt of nitrogen being incorporated into the
system the pol ynerization was
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carried out by elevating the tenperature from 180[err]C to 220[err] C over a
“period of 6 hours, and then keeping at 220[err]C for 5 hours under a

reduced pressure of 1-2 Torr, attained by a vacuum punp to obtain an
“aromati ¢ pol ycarbonate of M=12,500 and Mn=28, 000. 30 - The

bol ycarbonate contai ned at nost 0.0001%%% Wei ght of chloride ion and at

nost 0. 001% by wei ght of chlorine atom 2) Preparation of pol ycarbonate B:

Sol i d- phase pol yneni zatijon was carrijed out,in the sanme manner _as in
preparation of quycarbonatE A except for using a crystdillne aronatic
pol ycarboante p ql yrmer| hawi g, a nynber - ayer age pol ecul far melghttpf 4200
and contai ning {e&m ral glﬁ)ﬂpg,o blof &er i nak o~ -
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hydr oxyl group and 63% of term nal phenyl carbonate group which was
prepared from bi sphenol A and di-phenyl carbonate. An aromatic pol ycarbonate
of M=13400 and Mw=33400 was obtained. The resulting polycarbonate

contai ned at nost 0.00001% by wei ght of chloride ion and at. npst 0.001% by
wei ght of chlorine atom 3) Preparation of golycarbonate C. Di phenyl
carbonate containing at nost O. 00002@6by ght of chloride ion and at nost
0. 001% by wei ght of chlorine atons was obtained by distillation

purification of d+-pheryH—earbenate—prepared from phenol and phosgene.
Sol i d- phase pol yneri zatijon of §hi's ¢i phenyl carbonate was carried out in
t he sane manner i eparatijon of pabycarbonate A except using a
crystalline aro ollycadfbonafe prepol yner having term nal groups of 28%
of term nal hydroxyl up and|72% of t%rmnal phenyl carbonate group. An
aromati c pol ycar f—vihr=161+66 0
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and Ma=23300 was obt ai ned. -31- This pol ycarbonate contai ned at nost
0*00002% by wei ght of chloride ion and at nobst 0.001% by wei ght of chlorine
atom 4) Preparation of polycarbonate D. The pol ycarbonate was prepared by
t he phosgene process. This pol ycarbonate had M1=10800 and Mx=28000 and
contai ned 0.001% by wei ght of chloride Logyand 0.004% by- wei ght of chlorine
atom 5) Preparation of polycarbonate E: The pol ycarbonate was prepared by
t he phosgene process. This pol ycarbonate had Mh=9200 and Ma=23000 and
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cont ai ned 0.0008% by wei ght of chloride ion and 0.003% by wei ght of
chtorine atons. 6) Preparation of polycarbonate F: The pol ycarbonate was
prepared by nelt process, using bisphenol A and the sane di phenyl carbonate
as; used in preparation of polycarbonate Cin 3). As catal yst, sodiumsalt
of bi sphenol A was added in an anount -of4$& $pm based on bi sphenol A Wile
splitting off phenol which was a condensate, .polynerization tenperature was
.gradual ly raised from180[err]Cto finally 310[err]C The resulting

aromati ¢ pol ycarbonate had a nunber-average nol ecul ar wei ght of 10,500 and
a wei ght -average nol ecul ar wei ght of 28,300. The pol ycarbonate contai ned at
nost 0. 00002% by wei ght of chloride ion and at nost 0.001% by wei ght of
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- 32 - chlorine atons. 1.5 g of this polycarbonate was di-ssolved in 10 ni
of net hyl ene chloride and the solution was charged in a cell of 1 cmin
optical path length and |ight absorbance was neasured by a
spectrophotoneter to obtain 0.013 at 400 nm 7) Preparation of

pol ycarbonate G An aqueous sol ution prepared by dissolving 64.8 g of

sodi um hydroxide in 800 g of water, 137 of

2, 2- bi s(| - hydr oxyphenol ) propane, 400 g of nethyl ene chloride and 1.1 g of
phenol were m xed to _obtain an enul sion. 58.5 g of phosgene was gradually
bl own i nto EREuUSHALFLARRACHIIEd of 1 hour at 10-20[err]C with
stirring to carry out reaction. Thereafter, to this reactiopn mxture was
added a sol ution prep&hel BRESA s HARNEGRFLOR PP HiOsRtHyFERRL 3881 nate in

40 mM of nethylene chloride, and further, : . . .
cé%poé%tion of an aé%ma fc(%olycarbonte, 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 afe 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.



6 g of phosgene was bl own thereinto over a period of 5 mnutes. Thereafter
0«15 g of triethylam ne was added thereto, foll owed S |rr|ng for
hours. Then, the reaction mxture was separated to takg Jpbt: Has Beed

chl ori de phase cont ai ni ng prepol yner, which was meshed eous
hydrochl ori de acid solution, and then was sufficiently mwu

distilled water until chlorlde ion was™n 0Ionger det ect he washi ng
liquid. Methylene chloride was distilled off under reduced pressure at room
tenperature GIABBEAi n a prepolynmer - 33 - containi ng about 100% by

wei ght of nethylene chloride,_ Then, this:prepolynmer was thrown into 2

liters of acktone and @h%tﬁ?%%hFEdmﬁ§°§FFFFeBoéﬁﬁanppﬁéﬁequ?QQﬂ&§Qﬂn

repol yner powder, which was shed, with acetogne until no
Prepoty IQ.mx.ch is characte%@zeg by compr?sgng 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 triester 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 accerding 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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chloride ion and no chlorine atons were detected—Ln_Lhﬁ_mgébngrgggéone.
- Tme resulting prepol yner crystallized and had a crystallinity o Yo and a
wei ght - aver age nol ecul ar wei ght of 6,300. Then, ,’m[ﬂmm ﬂ :
py epol ymer was charged in a flask of a vacuun1eva EW &éting
over and the prepolynmer was heated from 190[err]C at %[érrPCth eaction

was allowed to process with adding therggo_dried nitrogen under reduced

pressure of 2-5 mHg under stlrrlng by rotating the flask. After the
tenperature reache

further 7 h%ﬁP§t?ngB?g£ na gﬁﬂ?fépﬁoﬁ %QQEEV|n&H§h%g§d to'ﬁ%féﬁgdngfgculér

wei ght of 27, %gM/Q@ =2.23). The pol ycarbonate contai ned at nost ‘0. 00003%
by wei ght of° %?5 @8%F8n and at nost 0.001% by wei ght of chloride atom 8)

_Preparatlon of p°|yca£b88ﬁ585§t1§9|h@cBQﬁiggpQBy%ﬁ iﬁgifnkgw§;carried out

in
whereln 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.

This Sheet Has Been Re’ilaced




the sane- manner as in preparation of polycarbonate A except using a
osystalline aromati c pol ycarbonat e prépol yner prepared from bi sphenol A,
0.4 nol % (based on the bisphenol A) of [err]-tris(4-hydroxyphenyl)-

1, 3,5-triisopropyl benzene, and di phenyl carbonate. An - 34 - aromatic
pol ycar bonate of M=13000 and Ma=36000 was obtai ned. This pol ycarbonate

- contained at nost 0.00001% by wei ght of ighl oride ion and at nost 0.001% by
wei ght of chlorine atom 9) Preparation of polycarbonate I: Solid-phase
pol yneri zation was carried out in the same manner as in preparation of

pol ycar bonate A, except using bisphenol A, diphenyl carbonate and 0.0002
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nmol % (based on the bi sphenol A) of sodium phenolate. An aromatic

pel ycar bonate of Mi=12400 and Mw=27900 was obtai ned. This pol ycarbonate
contai ned at nost 0.00001% by wei ght chloride ion and at nost 0.001% by

wei ght of chlorine atom 10) Preparation of polycarbonate J: Polynerization
was carried out in the sane manner as pgshXaRpl € 1 except using di phenyl
carbonate prepared using phenol and phosgene and subjected to sinple
distillation. An aromatic -pol ycarbonate of M1=12400 and Mn=27900 was
obt ai ned. The pol ycarbonate contai ned at nost 0.0002% by wei ght of chloride
ion and at nost 0. 0GTFRIL A FROMAT I | ROLYARBOWATE COMROSITION 15 g of

bi s(nonyl phenyl) hydrogen pRgpPBRbBEA8IFOR PRODUCING SAME

Thé present invention relates to an aromatic
polycarbonate composition which is stabilized by addiﬁg to
an aromatic polycarbonate (containing substantially no
chlorine atom) a very slight amount of at least one
compound selected from a phosphorous acid diester and a
phésphorous acid monoester and at least one compound
selected from a phenolic antioxidant, a phosphorous acid
triester and an organic phosphonite.' This composition has
the characteristics that molded products made therefrom
are superior in hot-water resistance and steam resistance
and recycling moldiﬁg thereof causes sﬁbstantially no

coloration. Thus, this composition is high in industrial

applicébility.

is Sheet Has Been Reﬂlaced
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- 35 - 2.0 gof tris(2,4-di-t-butyl phenyl) phosphite were m xed with 10 kg
of pol ycarbonte A prepared in 1) by Henschel m xer, and then granul ated by
extruder. The granul ated sanple was injection nolded to make a test piece.
This test piece was subjected to heat resistandybstidutershest + £6ikulpricG9a&and
recycling tests and the results are shown in Table I. EXanples 2 - 7 Test
pi eces nmade using the polycarbonates as shown in Table 1 with the additives
as shown in Table 1 were eval uated i ABYIRECEane manner as in Exanple 1. The
results are shown in Table 1. Conparative Exanples 1 - 3 Test pieces nade
usi ng the pol ycarbonates as _ ' '

' STABILIZED AROMATIC POLYCARBONATE COMPOSITION

AND PROCESS FOR PRODUCING SAME

The present invention relates to an aromatic
polycarbonate composition which is stabilized by adding to
an aromatic polycarbonate (containing substantially no
‘chlorine atom) a very slight amount of at least one
compound selected from a'phosphorqus acid diester and a
phosphorous acid monoester and at least one compound
selected from a pheholic antioxidant, a phosphorous acid
triester and an organic phosphonite. This composition has
the characteristics that molded products made therefrom
are superior in hot4water resistance and steam resistance
and recycling molding théreof causes substantially no
coloration. Thus, this composition is high in industrial

applicability.

(Figure 1)

This is the replacement sk-it.
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shown in. Téble 1 with the additives as shownh.in Table 1 were evaluated in
the samd manner as in Exanpl e 1 The results are shown in Table 1. Exanples .
8 - 10 Conparative Exanples 4 - 8 Test pieces nmade using the polycarbonates

as shown in Table 2 with the additives as shown in EQngﬁe\wegte\gﬂ/qqygﬂ
in the sane manner as in Exanple 1. The results are shown in Table 2.

36 - Exanples 11 - 13 Conparative Exanples 9 - 12 Test pieces nade using
the polycarbonates as shown in Table 3 wkth &he addi t.i ves as shown in Table
3 were evaluated in the.same manner as in Exanple 1. The

SPECIFICATION

STASILIZED AROMATIC POLYCARSONATE-COM?OSITION
AND DROCESS FOR PRODUCING SAME

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

engineering plastic.

BACKGROUND ART
Aromatic pclycarbonate, gene:a’ly produced by a
phosgene process or a melt process, has shortcomings such
as cblb:ation and reducticﬁ of molecular weight at the
time of melt molding with heating, and addition of neat’
stabilizers has been known to inhibit these phenomena. As
heat stabi{izers, various phosphorous acid triesters,
epoxy compounds and hindered phenolic compounds are used.
:“The phosphorous triester coﬁgounds'include, for example,
‘tris(nonylphenyl) phosphite and tris(2,4-di-t-butylphenyl)
phosphite. Furthermore, tetzakis(2,4-di-t-butylphenyl)
o o Ehosghonite . ] .
4,4'~biphenylenes = is similarly useg. The amount
of heat stabilizer added is usually O-del part by weight
per 100 parts by weight of polycarbonate.
| addition of phosphorous acid diesters is also

known.

—
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results ar’e shown in Table 3. The abbreviations in Tables 1 - 3 nean the
~foll owing conpounds. BNP = bls(nonylphenyl) hydr ogen phosphite TNP =

tri s(nonyl phenyl) phosphite P-168 = tris(2,4-di-t-butyl phenyl) phosphite
BPP - bi sphenyl hydrogen phosphlte EPQ = ' Substitute sheet - 26/11/97
tetrakis(2,4-di-t-butyl phenyl)-4,4'-bi phenyl ene phosphonite |Irganox 1010
pentaerythrityl-tetrakis 3-(3, 5- di-t-butyl-4-hydroxyphenyl) propionate]
| rganox 1076 = octadecyl -3-(3,5-di-t-butylL-4- hydrozyphenyl) propi onate BBP
= bis (2, 4-di-t-butyl phenyl) hydrogen phgsp phi t e. - 40 -

aad phosphorous acid moncesters and .
(B) from 0.0005 to 0.1 pact by weight of at
1east cne compound saelected £rom phenclic antioxidants,
shaossherous acid triestess aad crgaaic phosghenites. - The-
grasant invention further provides a process for producing

re arcmatic palycazhenate compesition.

3332? TXZLANATION OF DRAWING
Fig. 1 is a2 'DSC chazt of the arcmatic
gelycazhanate ckbtained in Exaxmple 1 'he meleing soint cf

the polycazbonats was z71~c and ha’* width was 4.3°C.

STST MODEZ FOR CARRTING OUT TEE INVENTION
The presant inveation will be explained iz
detail. _ .
The azomatic polycazhonate used in the presant

inveation is represented by the formula:

Q
fl
xéO-Azl-c-C+P! ce. (D)
]
whe Ar~ reprasents a divaleat azomatic rasidue and ¢

Such azomatic rasidue includes, f£or example,
ghenylene (of all sorts), naphthvlene (of all socts),
bigheaylene (of all sacts), pyridylene (of all sacks), and

divaleat aramatic residues represented by the formula:

[ =
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- 38 -

4

£ 39 - ~40-°0 41 -

Substitute sheet - 26/11/97

5 6 5 . 6
(&%), (RS) &%) (%) _
f“a T“a
- ? » - c ’
& @
3
(R )

<R )y

(%), %) (%), %)

@w@, SORS

(Rs)m (Rs)m (Rs)n
3.

g-—n—~n

&, @5, (R )y

6

(in the formulae, R® and RS each represents a hydrogen

atom, smlbdbegon-aboms 2 lower alkyl group of 1-4 carbon

atoms, a lower alkoxy group of 1-4 carbon atoms, a




-42-

43 - - 44 - - 45-

Substitute sheet - 26/11/97
- 24 -

Examples of the alkylaryl group are tolyl group,
p-t-butylphenyl group, 2,4-di-t-butylphenyl groug, o
p-nonylphenyl group and dinenylphenyl 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-férmnla:

25 227
R™70 OR

sto/' \nga

235 28 2

, %S, » 28

7 and R“" may be identical or

(wherein R _
differené and each represents an alkyl group, an aryl
group or an alkylaryl group and Rzl is the same as
defiggd above).

An.example of such compound is tetrakis-

] _ ] hosphonite
(2,4-@i=-t-butylphenyl) 4,4'-bzpheny;enedi%F::SSESEHQ.
Thesé may .bé used singly or in admixture. .

The amoﬁnt of at least one compound selected
£from phosphorous acid diesters and phosphorous acid
monoesters is 0.0005~0.0l5 part by weight, more preferably
0.0005-0.009 part by weight per 100 parts by ﬁéight of
aromatic polycarbonate. _ |

Wheﬁ 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

REPLACEMENT SHEET




- 46 - a7 - - 48°: -49- Industrial Applicability The present
i nvention provides a stabilized conposition of an aromatic pol ycarbonte,
which is a kind of engineering plastics. This stabilized aromatic

pol ycarbonate is a very excellent mater i_alﬁ' n_that 8ubstitute sheet - 26/11/97

is not preferred.

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

It is important to uniformly mix the components
to pfepare the composition. It is preferred to make them
uniform previously by Henschel mixer, % mixerz,
tumbler and the like.

The composition of the present invention -
obtained by mixing the components, may be molded, as it is,
-by injection moldigg, extrusion molding and the like, but

. usually is pelletized by extruder to make uniform aromatic
polycarbonate composition and than, this is subjected to
1n3ectlcn molding, extrusion molding and the like.

When the amount of additives is small, the
additives may be once éiluted with solvents, such as
acetone, and acétone may be removed by drying after they
are incorporated in the polymer. _ | _

The aromatic polycarbcnate composition of the
present invention has the characteristics that it is
superior in Eolof, lower in coloration and lower in
deterioration of'méchanical propefties in heat resistance
test, lower in coloration in recycling moiding, and lower
in reduction of molecular weight and in deterioration of
mechanical properties in hot-water resistance test. That
is; the cémposition of the present invention is an
aromatic polycarbonate composition which is superior in
all of heat resistance, hot-water resistance and recycling

properties.

h RIS - ':':_':




only nol ded products made therefromare inproved in hot-water resistance,
steam resi stance and col oration caused by use of themfor a long tinme under
bad conditions, but also substantially no coloration éccurs even after

recycling nol ding. Accordingly, engineering plasticsSabstifRite\shdgf- WE/5h /65 ¢€
extrenely suitable for the present condi+i®®&s=under which recycling use o
the plastics is natural fromthe viewoints of environnental protecti-on and
conservation gikatapdairces. -50- CLAIMs: 1. A stabilized aronmatic

pol ycar bonat e conposition conprising 100 parts by weight of an aromatic

pol ycar bonat e subst anti d&The preseftoinvahbionewildnbe expdadnedoi e

part by weight of at |east one N
detail by the following examples, but is never limited by -
these examples.
Measurements were conducted by the foliowing

methods. CIELAB

1. Color: This was measurad by -GSaid method.

Thickness of test piece was 3.0 mm.

2. Heat resistance test: A test pieée (ASTM No.
. 4 dumbbell) was placed in Geer oven at_140°c for a given
period and thereaftér;'cola: aﬁd teﬁsile elongation (ASTM
D-638) of the test piece ware measured. '

. 3. Hot-water resistance test: A test piecé was
dipped in boiling water for a given period and then was
taken cut and molecula: weight, tensile eléﬁgation (ASTM -
D-838), and Izod value with a thickness of 3.0 mm (ASTM -
D-258) of the test piece were measured.

4. Recycling-test: A cycle consistihg of
grinding a test piece obtained by injection molding by a
grinder, d;ying the powder and injection molding the
powder was repeated five times. Color and tensile
elongation §£ the finally obtained test piece were
measured.

5. Molecular weight: Weight-average molecular
weight (Mw) and number-averaée molecular weight (Mn) were
measured by GPC (gel permeation chromatography) (RI
detector: Shodex RI SE-51 (manufactured by Showa Denko

K.K.), column: TSK-GEL (manuféctured by Toyo Soda Mfg.
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Compound sel ected from t'he group consisting of a phosphorous acid diester
and a phosphorous acid nonoester as conponent (a) and from 0.0005-0.1 part
by wei ght of at-|east one conpound sel ected froma phenolic antioxidant, a

phosphorous acid triester and an organi ¢ phosphonit Substio@enshett- 3é)11/87 A
conposition according to claim1, wherein com ponent (a) is a phosphorous
acid diester. 3. A conposition according to claiml or 2, wherein a-
phenol i ¢ anti oxi dant and a phosphorous ac¢i ggt i ester and/or an organic
phosphonite conprised conponent (b). 4. A conposition according to claim1l
or 2, whereinggmPrestiibs 13 a phenolic antioxidant. 5. A conposition
according to claim1l or 2, wherein conponent (b) is a phosphorous acid
triester. 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 Eiample l. The

results are shown in Table 3.

The abbreviations in Tables 1 - 3 mean the fellowin§
. compounds. .
BNP = bis(nonylpﬁenyl) hydrogen phosphite
INP = tris(nonylphenyl) phosphite
P-168 = tris(2,4-di-t-butylphenyl) phosphite
BPP = bisphenyl hydrogen phosphite"
EPQ = tetrakis(2,4-di-t-butylphenyl)-4,4'-biphenylene
phosphenite -
Irganox 1010 = pentaerythrityl-tetrakis(3-(3,5- -~ ‘
. di-t-butyl-4-hydroxyphenyl) propicnate]
Izganox 1076 = cctadecfl—B-(a,5-di-t-buty1-4-
: - hydroxyphenyl) propionate
BBP = bis (2, 4-di-t-butylphenyl) hydrogen phosphite

REPLACEMENT SHEET

| DateZBN.ﬂvw .......




6. A conposition according to claim1 or 2, wherein conmponent (b)

organi c ‘phosphonite. 7.

phosphorous aci d di ester

A conposition according to claim1, wherein the
is an aromati c phosphorous acid diester.

IS an

8. A

conposi tion according to claim1, wherein the aronatSubstitliteCstidutnade/11/97

cont ai ni ng substantially no chlorlne atomi.s a h|g4pg :
9. A conposition accordi g

aromati ¢ pol ycarbonate. containing substantially no chlorine atom has an

pol ycar bonat e.

absor bance of

-51 -

(cont*d)

_Table 1

crystalline

Tclaim1l1l, wherein the

| ower than 0.01 to 400 nm which is neasured by a
spectrophotoneter usi-ng a solution of 1.0 g of said polycarbonate in 7 m
of nethylene chloride which is charged in a cel

of 1 cm
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in optical .path length. 10. A process for producing a stabilized aromatic
pol ycar bonat e coqwgm?har acterized by m xing 100 parts by

wei ght of an aromatic pol ycarbon-_ate containing substantially no chlorine
atomwith (a) O. OOEMMﬂ if wei ght of at | éaudistitute shegtou26/EH195ct ed
fromthe group con , ﬂ mmml) n phorous acid diester and a phosphorous
aci d nonoester and (b) €0.90006-6. 1*part by.wei ght of at |east one conpound
sel ected from a phenoli ¢ antioxidant, a'ﬁ osphorous acid triester and an

organi ¢ phosphonite. 11. A process according to claim 10, wherein an
aromati ¢ pol y&#HB%SHat e obt ai ned by sol i d-phase pol ynerization of a

crystalline qr_o'nati %t&?ﬂ/ffé&’%n?atfl[@%]&*@érﬁ&é@'%ﬂﬁ@éi@ion
pol ycar bonat e contai ning substantially no chlorine atom
comprising 100 parts by weight of an aromatic
polycarbonate substantially free from chlorine atoms,
from 0.0005-0.015 part by weight of at least one.
compound- - |
selected <from the group consisting of a
phosphorous acid diester and a phosphorous acid
monoester as component (a) and
from 0.0005-0.1 part by weight of at least one
compound selected from a phenolic antioxidant, a
phosphorous acid triester and an organic
phosphonite as component (b). _
2. A composition according to claim 1, wherein com~
ponent (a) is a phosphorous acid diester.
3. A composition according to claim 1 or 2, wherein
a phenolic.antioxidant and a p'hosphor_ous acid
triester and/or an organic . phosphonite comprised
component (b).
4.. A compositi_on according to claim 1 or 2, wherein
component (b) is a phenolic antioxidant.
5. A composition according to claim 1 or 2,-wherein
compohent (b) is a phosphorous acid triester.
6. A oomposition according to claim 1 or 2, wherein
component (b) is an organic phosphonite. .
7. A composition according to claim 1, wherein the
phosphorous acid diester is an aromatic phosphorous
acid diester. | _
8. A composition according to claim 1, wherein the
aromatic polycarbonate containing substantially no

chlorine atom is a highly crystalline polycarbonate.

N
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12. A conposition according to claim6, wherein the phosphorous acid
di ester is an aromatiec—phosphereus—aeid diester. 13. A stabilized aromatic

pol ycar bonat e conposj.t; ein the aromatic pol ycarbonate is
substantially free jﬂmﬂ@u n l&u s and whi ch, [SubstivGtepsheat H26{H1/OFT
the aromatic pol ycar L " -52- essentially of (a) from 0.005
to 0.015 part by weight of at |east one cqupound selected fromthe group
consi sting of phosphorous acid diester an 12 phosphor ous aci d nonoester and

(b) fromO0.005 to 0.01 part by weight of at |east one congo nd Selected
fromthe group conkicempesition ppeaerdingnte ofiadmtl, e §gﬂ FB8s acid

triester and ap,Gr9RfLCpBI9ERIRBhAEe containing substantially no

chlorine atom has an absorbance of lower than 0.01 to
400 nm which is ﬁeasured by a spectrophotometer 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. A process for producing a stabilized aromatic
polycarbonate compositidn which is characterized by
mixing 100 parts by weight of an aromatic polycarbon-
, ate containing substantially no chlorine atom with
(a) 0.0005-0.015 part by weight of at least one
compound selected from the group consisting of a
phosphorous acid diester and a phosphorous acid
monoester and (b) 0.0005-0.1 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 soiid—phase
polymerization of a crystal;ine aromatic
polycarbonate prepolymer is the aromatic
polycarbonate'containing substantially no chlo;ine'
atom.
12. A composition according to claim 6, wherein the
phosphorous acid diester is an aromatic phosphorous
acid diester. ' _
13. A stabilized aromatic polycarbonate composition
wherein the aromatic polycarbonate is substantially
free from chlorine atoms and which, ber 100 parts by

way of the afomatic polycarbonate, consists
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essentially of (a) from 0.005 to 0.015 part by weight
of at least one compound selected from the group

-52-

consisting of phosphorous acid diester and a
phosphorous acid monoester and (b) from 0.005 to 0.01
part by w’éight'of at least one compound selected from
the group consisting of a phenolic antioxidant, a
phosphorous acid triester and an organic phosphonite.
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