T-332 DESCRIPT@@N Rrocess for Produci ng Pol ycarbonate Resin 5 Detail ed 7-332
Descrtptlon of the Invention Technical Field This invention relates to a
process for producing a polycarbonate resin. Mre particularly, this
invention relates to a 10 process for producing a stabilized
term nal - bl ocked pol ycarbonate resin having | ow hydroxy term nal group
content and excellent thermal stability, color stability and hydrolysis
resistance by an industrially desirable nmethod using a term nal bl ocking
agent. 15 Background Arts Polycarbonate resin_is being used in various

uses owing to its excell ent nmechanPDESCBIBREON es such as inpact resistance
and transparency. Known processes for the production of polycarbonate resin

include an interfacial oeessfordmidueing Pohvagtborste Reafsi i on of a 20
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pol ymer havi $t@ bality, color stablh y an hy olysis resistance by an industrially
desirable method using a terminal blocking agent.

15 Background Arts
Polycarbonate resin is being used in various uses owing to its
excellent mechanical properties such as impact resistance and’
transparency. Known processes for the production of polycarbonate
resin include an interfacial process comprising the direct reaction of a
20  dihydroxy compound with phosgene and a melt process comprising the
transesterification of a dihydroxy compound with a carbonic acid
diester by heating under reduced pressure.
Production of polycarbonate resin usually passes kneading a -
stabilizer into a polymerized polycarbonate, however, the process has a
25  problem to deteriorate polymer qualities such as thermal stability, color
stability and hydrolysis resistance when hydroxy terminal groups
remain in the final product of the polycarbonate.
The specification . of the Japanese. Patent Laid-Open
TOKKAIHEI 6-157739 discloses a process for solving the above
30 problem by using at least two reactors in series and adding a terminal
blocking agent to at least one reactor containing a polymer having an
intrinsic viscosity of 0.20 dl/g or above at the inlet side of the reactor in
the case of producing an aromatic polycarbonate resin by the melt-
polycondensation of an aromatic dihydroxy compound with a carbonic
35 acid diester. However, the control of the intrinsic viscosity of the final
polycarbonate resin is difficult by this process owing to the
decomposition of the polycarbonate caused by the reaction by products,
and a satisfiable solution is not yet found at present.

40 Means for Solvmg the Problems -
i The object of the present invention relates to a process for
producing a polycarbonate resin and is to provide an industrial process
for producing a stabilized terminal-blocked polycarbonate resin having



intrinsi.c viscosity-of 0.20 dl/g or above at the inlet side of the reactor
in the case of producing an aromatic polycarbonate resin by the melt- .
pol ycondensation of an aromatic -di hydroxy conpound with a carbonic 35 acid
di ester. However, the control of the intrinsic viscosity of the final
pol ycarbonate resin is difficult by this process owing to the deconposition
of the pol ycarbonate caused by the react fon by-products, and a satisfiable
solution is not yet found at present. 40 Means for So:cw ng tge Probl ens The
object of the present invention relates to a process for producing a
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onic acid diester in the presence of a polycondensatmn catalyst,
kneading of the mixture thereof and then adding a stabilizer to the
kneaded mixture.

15 A stabilized terminal-blocked polycarbonate resin having a

" limited number of hydroxy terminal groups on the polycarbonate with
excellent thermal stability, color stability and hydrolysis resistance can
be produced by the polycarbonate resin productlon process of the
present invention.

20 In the present invention, the polycarbonate subJected to the

- terminal blocking reaction is a polymer produced by the
transesterification of an aromatic dihydroxy compound with an

. aromatic carbonic acid diester in the presence of a polymerization
catalyst in a molten state.

25 There is no particular restriction to the aromatic dihydroxy
compound to be used in the melt polymerization, and examples of the
compound are bisthydroxyaryl)alkanes such as 2,2-bis(4-
hydroxyphenylpropane, 2,2-bis(4-hydroxyphenyl)butane, 2,2-bis(4-
hydroxyphenyl)octane, bis(4-hydroxyphenyl)phenylmethane, 2,2-bis(4-

30 - hydroxy-3-methylphenylpropane and 1,1-bis(4-hydroxy-t-
butylphenyl)propane, bis(hydroxyaryl)cycloalkanes such as 1,1-bis(4-
hydroxyphenyl)cyclopentane and 1,1-bisthydroxyphenyl)cyclohexane,
dihydroxyaryl ethers such as 4,4-dihydroxydiphenyl ether,
dihydroxyaryl . sulfides such as 4,4-dihydroxydiphenyl sulfide,

35 dihydroxyaryl sulfoxides such as 4,4’-dihydroxydiphenyl sulfoxide, and
dihydroxyaryl sulfones such as 4,4-dihydroxydiphenyl sulfone. 2,2-
Bis(4-hydroxyphenyl)propane is especially preferable among the above
compounds. _

The aromatic carbonic acid diester to be used in the melt

40  polymerization is an ester of an optionally substituted aryl group,
aralkyl group, etc., having a carbon number of from 6 to 10. Concrete
examples of the ester are diphenyl carbonate, ditolyl carbonate,
bis(chlorophenyl) carbonate, m-cresyl carbonate, dinaphthyl carbonate

r to



15 A stabilized term nal -bl ocked pol ycarbonate resin having a
‘limted nunber of hydroxy term nal groups on the pol ycarbonate with
excellent thermal stability, color stability and hydrol ysis resistance can
be produced by the pol ycarbonate resin production process of the present

I nvention. 20 In the present invention, the polycarbonate subjected
to the termnal blocking reaction is a p%lyner produced by the
transesterification of an aromatic di hydroxy conpound with an aronatic
carbonic acid diester in the presence of a polynerization catalyst in a
nol t en st at eandbis(diphenylheneborsateo particular restriction to the aromatic
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the estep ar BoRate  GiiQhy' rALMRAS; sodium carbonate,

potassium carbonate, lithium carbonate, sodium acetate, potassium
acetate, lithium acetate, sodium stearate, potassium stearate, lithium
stearate, sodium salt, potassium salt or lithium salt of bisphenol A,
sodium benzoate, potassium benzoate and lithium benzoate.

20 Examples of the alkaline earth metal compound are calcium
hydroxide, barium hydroxide, magnesium hydroxide, strontium
hydroxide, calcium bicarbonate, barium bicarbonate, magnesium
bicarbonate, strontium bicarbonate, calcium carbonate, barium

 carbonate, magnesium carbonate, strontium carbonate, calcium acetate,

25 - barium acetate, magnesium acetate, strontium acetate, calcium
stearate, barium stearate, magnesium stearate and strontium stearate.

Examples of the nitrogen-containing basic compound . are
tetramethylammonium hydroxide, tetraethylammonium hydroxide,
tetrabutylammonium hydroxide, trimethylbenzylammonium hydroxide,

30 trimethylamine, triethylamine, dimethylbenzylamine and
triphenylamine. '
The above polymerization catalysts may be used singly or in
combination.

The amount of the polymerization catalyst is selected in the
35 range of from 1X 108 to 1 X104 equivalent, preferably from 1X10-7 to 1
X 10+ equivalent, more preferably 1X10-8 to 5X 105 equivalent in the
case of an alkali metal compound and/or an alkaline earth metal
compound based on 1 mol of the aromatic dihydroxy compound.
In the case of using a nitrogen-containing basic compound as a
40  subsidiary component, its amount is selected within the range between
1 X 105 and 1 X 108 equivalent, preferably 1 X 105 and 5 X 104 °
equivalent based on 1 mol of the aromatic dihydroxy compound.
In the case of using an alkali metal compound and/or an



bi s(chl.orophenyl ) earbonate, mcresyl carbonate, dinaphthyl -carbonate 3
and bi s(di phenyl) carbonate. The anmount of the above aromatic carbonic acid
diester is 1.00 to 1.30 nol, preferably 1.05 to 1.10 nol based on 1 nol of
the aromatic di hydroxy conpound. 5 In a nelt-polynerization process,
a polynerization catalyst is used for increasing the polynerization speed
in the case of producing a pol ycarbonat® by the transesterification
reaction of an aromatic di hydroxy conpound with an aromatic carbonic acid
di ester. The polynerization catalyst is conposed of an alkali metal 10
conmpound andlksrhmen edith! imetadacoimpuemal inorpmbidasora withn o onjieogent- and,
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alkoxide, an organic acid salt of an alkali metal or alkaline earth metal,
a zinc compound, a boron compound, a silicon compound, a germanium
compound, an organic tin compound, a lead compound, an osmium
compound, an antimony compound and a zirconium compound can be
15 used as the above cocatalyst compound, however, the cocatalyst is not
restricted by the above examples. The cocatalyst may be used singly .
or in combination of two or more kinds of cocatalysts.
The melt-polymerization can be carried out by a conventional
method by heating the reaction mixture in an inert gas atmosphere
20 under stirring and distilling out the produced aromatic monohydroxy
compound.
The reaction temperature is preferably in the range of from 120
to 350°C in general. The vacuum degree of the system is increased to
10 to 0.1 Torr at the later stage of the reaction to facilitate the distilling
25 out of the produced aromatic monohydroxy compound to complete the
reaction. _
The polycarbonate to be used in the terminal-blocking reaction
of the present invention may take any form such as a pellet form or a
molten form. A polycarbonate produced by melt-polymerization is
30 generally supplied continuously in molten state.
The intrinsic viscosity of the polycarbonate is preferably 0.3 or
above. '
The order of the terminal-blocking operation and the
stabilization operation is extremely important in the present invention,
35 and it is necessary to carry out the terminal blocking, first, taking
advantage of the reactivity of the hydroxy terminal groups of the
polycarbonate which contains a still active polymerization catalyst
after the melt polycondensation and, thereafter, to add a stabilizer to
the system to neutralise the catalytic activity and stabilize the polymer.
40 A polycarbonate resin having excellent thermal stability, color stability
and hydrolysis resistance can be produced by this procedure.
If the stabilization operation is carried out before the terminal
blocking operation after the melt-polycondensation, addition of an




carbonat e, magnesi um carbonate, strontium carbonate, calciumacetate, 25
barium acetate, magnesium acetate, strontium acetate, calciumstearate,
barium stearate, magnesium stearate and strontium stearate. Exanples of the
ni t rogen-cont ai ni ng basi ¢ conpound are tetranethyl amoni um hydr oxi de,

t et raet hyl ammoni um hydr oxi de, tetrabutyl anmoni um hydroxi de,

tri met hyl benzyl ammoni um hydr oxi de, 30 t¥i nethyl am ne, triethyl am ne,
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equi val ent bpessfarable beraluse fpdasbereatment such as addition of a stabilizer and
degassing (removal of gases and volatile substances) can be carried out
simultaneously with the terminal-blocking operation to achieve the

15 simplification of the process and the reduction of the apparatus cost.
The horizontal reactor may be a single shaft horizontally-placed reactor
or a double-shaft horizontal reactor.

A twin-screw extruder to perform the terminal blocking reaction
is preferably provided with unit process zones comprising a kneading

20 part and a vent part. The extruder may have one or plural unit
-process zones. The kneading part is preferably placed at the upstream
side of the vent part based on the flowing direction of the polycarbonate.
The kneading part is preferably directly connected to the vent part
without a polymer seal part in between. When a polymer seal part is

25 present between the kneading part and the vent part, the
decomposition of polycarbonate may occur because the reaction by-
products generated in the kneading part cannot be instantaneously
removed from the system.

' The terminal-blocking agent is preferably added at the

30 kneading part of the unit process zone. The kneading part contains
stirring blades such as paddle-type blades usually called as kneading
disks to perform kneading of the polycarbonate and the terminal-
blocking agent. The feeding port of the terminal-blocking agent at the
kneading part is preferably placed at its upstream side based on the

35 flowing direction of the polycarbonate.

The vent part is preferably provided with a screw segment
called as a full-flight segment having a polymer conveying function. A
venting port is opened on the vent part and the vent part is preferably
maintained at a reduced pressure by a vacuum pump, etc.

40 Omission of a polymer seal part between the kneading part and
the vent part enables maintaining at a reduced pressure the kneading
part as well as the vent part to facilitate instantaneous removal of the
reaction by-products generated in the kneading part and suppress the




5 di hydroxy compound. O her conmpounds may be used as cocatalysts-as
necessary in the nelt-polynerization process. Conventi onal catal ysts
for esterification reaction and transesterification reaction such as an

al kali metal or alkaline earth metal salt of boron or al um num hydroxide, a
10 quaternary amoniumsalt, an alkali netal or alkaline earth netal

al koxi de, an organic acid salt of an alk&li netal or alkaline earth netal,
a zinc compound, a boron conpound, a silicon conpound, a gernani um
conpound, an organic tin conpound, a |ead conpound, an osm um conmpound, an
ant i nony Con@@cuﬁﬂpas“iﬂlo& ofitheqiilyearbomatend can be 15 used as the above
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system to cause undesirable decomposition of polycarbonate.
15 The kneading time of the polycarbonate and the terminal-

blocking agent is controllable by the average residence time of the-
polycarbonate in the kneading part. In the case of an extruder having
plural unit process zones, the kneadmg time is the sum of the residence
times at the zones.

20 The kneading time is not shorter than 0.1 second. When the
kneading time is shorter than the above level, the kneading of the
polycarbonate and the terminal-blocking agent becomes difficult to
retard the progress of the terminal-blocking reaction.

In the present invention, the resin is preferably evacuated at

25  the vent part under a pressure of 666 hPa (500 mmHg) or below for 0.1
second or longer after kneading the terminal blocking agent. The
evacuation treatment is preferably carried out under a pressure lower
than the pressure in the kneading of the terminal blocking agent.
When the pressure at the vent part exceeds 666 hPa (500 mmHg), by-

30 products generated by the terminal blocking reaction cannot be
removed from the system to possibly cause the decomposition of
polycarbonate. '

_ The evacuation period at the vent part can be controlled by the
average residence time of the polycarbonate at the vent part. In the

35 case of an extruder having plural unit process zones, the evacuation
period is defined as the sum of the periods at the individual zones. It is
preferably 0.1 second or longer. When the evacuation period is shorter
than the above level, generated by-products cannot be removed from
the system to possibly cause the decomposition of the polycarbonate.or

40  cause the reaction by-products to remain in the produced polycarbonate
resulting in the lowering of the quality of the polymer.

The terminal blocking agent to be used in the present invention
is a compound expressed by the following formula (1).



The order of the term nal-bl ocking operation and the stabili’zation
operation is extrenely inportant in the present invention, 35 and it is
necessary to-carry out the term nal blocking, first, taking advantage of
the reactivity of the hydroxy term nal groups of the pol ycarbonate which
contains a still active polynerization catalyst after the nelt

pol ycondensati on and, thereafter, to add a stabilizer to the systemto
neutralise the catalytic activity and stabilize the polynmer. 40 A

pol ycarbonate resin having excellent thermal stability, color stability and
hydrol ysis resistance can be produced by this procedure. If the
stabilization operation Qé carried out before the term nal bl ocking
operation after the melt-pol ycondensation, addition of an 5 addi ti onal
catal yst becones nece w(thzperforningnbhalperninaI bl ocki ng operati on.
Furt hernore, when the rminal - bl ocking reaction is carried out after the
stabilization operation, pdycarbonate becones active again (because of the
additional catalyst) and the 5 obtained pol ycarbonate resin ends up mith

SSSiti?,ﬁ;imi’f%‘ﬁi%f shile, B e il t%ﬂiﬂ%i‘i‘gﬂf&ﬁi@‘%‘i@ ”&ae%oi .eisha”
the

foll ows acch

iit i
ternminal bl &0 ngpayi%ﬂup ajy@ngtaH@r PES‘BHP @érlt‘i |3§1 gmlr@p&@i y a
t Wi n-screw mm@arqarbonmmmbar af 6rtead or ansaxydexy gubupthavingq cankion et c.

Use of astwnursberef 6xb 30athersimtied alkafligrohpdeardagrosd rdoneatimber ofdch as

addi tion of tg g Haltiléemgﬁsi l?%ﬁﬁsﬁaﬁﬁg(é aPNeh AimBas 8f 12038 chaY e

subst ances) r&flhcBd €2 Wit methoxycarbonyl, ethoxycarbonyl, (o-
methoxycarbonylphenyl)oxycarbonyl or (o-ethoxycarbonylphenyl)-
oxycarbonyl and the aryl group having a carbon number of 6 to 30 and

10 the aryloxy group having a carbon number of 6 to 30 may be replaced.
with methoxycarbonyl, ethoxycarbonyl, (o-methoxy-
carbonylphenyl)oxycarbonyl, (o-ethoxycarbonylphenyl)oxycarbonyl, an
alkyl having a carbon number of 1 to 30 or an alkoxy having a carbon
number of 1-30].

15 The compound to be used in the present invention and
expressed by the above formula (1) includes carbonates and carboxylic
acid esters by the definition of the group R2.

In the formula (1), R! is a chlorine atom, a methoxycarbonyl
group (CHsOCO-) or an ethoxycarbonyl group (C2HsOCO-). Among

20 the above groups, a chlorine atom and a methoxycarbonyl group are
preferable, and a methoxycarbonyl group is especially preferable.

The group R? is an alkyl group having a carbon number of 1 to
30, an alkoxy group having a carbon number of 1 to 30, an aryl group
having a carbon number of 6 to 30 or an aryloxy group havmg a carbon

25 number of 6 to 30.

The alkyl group having a carbon number of 1 to 30 may be a
straight-chain group, a branched chain group or a cyclic group or may
have an unsaturated group. Examples of such an alkyl group are
straight-chain alkyl groups such as methyl group, ethyl group, n-propyl

30. group, n-butyl group, n-pentyl group, n-hexyl group, n-octyl group, n-
nonyl group, n-dodecanyl group, n-lauryl group, n-palmityl group or
stearyl group, branched alkyl groups such as isopropyl group, t-butyl
group or 4-butylnonyl group, alkyl groups having unsaturated groups
(alkenyl groups) such as allyl group, butenyl group, pentenyl group,

35 hexenyl group, dodecenyl group or oleyl group, cycloalkyl groups such
as cyclopentyl group or cyclohexyl group, etc. Long-chain alkyl groups,
concretely lauryl group, stearyl group and dodecenyl group are




si mul t aneously. wi th. the term nal - bl ocking operation to achieve the 15
sinplification of the process and the reduction of the apparatus cost. The
hori zontal reactor may be a single shaft horizontally-placed reactor or a

. doubl e-shaft horizontal reactor. A tw n-screw extruder to performthe
term-nal blocking reaction is preferably provided with unit process zones
conprising a kneading 20 part and a vert part. The extruder nay have one
or plural unit process zones. The kneading part is preferably placed at the
upstream side of the vent part based on the flowi ng direction of the
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y group, s earyloxy group and dodecenyloxy group are
especially pleferable among the above groups from the viewpoint of the
improvement of the mold-releasability of the polymer.

The above alkyl group having a carbon number of 1 to 30 and
alkoxy group having a carbon number of 1 to 30 may be replaced with
20 methoxycarbonyl, ethoxycarbonyl, (o-methoxycarbonylphenyl)-
oxycarbonyl

~COOCH, \
| Cloco- |
or (o-ethoxycarbonylphenyl)oxycarbonyl.
| / co0C, H
fossnl
\ 0CO—
25 The aryl group having a carbon number of 6 to 30 is, for example,
phenyl, naphthyl, biphenyl and anthranyl
The aryloxy group having a carbon number of 6 to 30 is, for
example, phenoxy, naphthoxy, biphenyloxy and anthranyloxy.
These aryl groups having a carbon number of 6 to 30 and
30 aryloxy groups having a carbon number of 6 to 30 may be replaced with
methoxycarbonyl, ethoxycarbonyl, (o-methoxycarbonylphenyl)-
oxycarbonyl, (o-ethoxycarbonylphenyl)-oxycarbonyl, an alkyl having a
carbon number of 1 to 30 or an alkoxy having a carbon number of 1.to
30. Same groups as the above exemplified groups can be cited as
35  examples of the alkyl substituent having a carbon number of 1 to 30

and the alkoxy substituent having a carbon number of 1 to 30.
The compound expressed by the above formula (1) is categorized,



part as well as the-vent part to facilitate instantaneous renoval- of the
reaction by-products generated in the kneadi ng part and suppress the 6
deconposi tion of the polycarbonate. The tenperature at the kneading of the
pol ycarbonate with the term nal -bl ocking agent is from200 to 350[err]C,
preferably from 240 to 320[err]C. Wen the tenperature of the pol ycarbonate
resin is lower than 5 200[err]C the kfleading of the polycarbonate resin
with the termnal - blocking agent becones difficult. The tenperature
exceeding 350[err]C is also undesirable because accel erated di ssi pation of
t he term nabaséd onkihrgdefieition of B2f irftoaarbbraty stmmpoumdsr sexpressedhdbyi vity
remar kably gRé foliewiR fraiilan@jg is nore liable to thermally deconpose. 10
The pressure of the Kheading process is 1,013 hPa (760 mrHg) or bel ow,
preferably 666 hPa (Ebo mHg) or below. Wen the pressure exceeds 1,013
hPa (760 mmHg), by-groducts gepgerated by the fernminal blocking reaction
cannot be instant ofist§y—CenBved from t hé™s dm to cause undesirabl e
deconposi tion of ,pol ycarhonate. 15 The kneading tinme of the

I

pol ycar bonate_and the term nal - ocking agent is contrall able by the
aver age reslWhgERIn: the dgfinitien of Kl Hem srene astthe %xar&&anégpﬁﬂ 1s AR t he
case of an alkylgreuphbaymg picarbén mvimber of dde Idnean and goovpdhagng me is
the sum of Ghearts demgleert bffdstat30; thezonmroupdOmay be repldéwl kvicladiheg time
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[wherein the definition of R! is the same as the formula (1); R22 is an

alkyl group having a carbon number of 1 to 30 or an aryl group having

10 a carbon number of 6 to 30; these groups may be replaced with the
substituents defined in the formula (1)]. '

Examples of the carbonate compounds expressed by the above

formula (1)-1 are 2-chlorophenyl aryl carbonates such as 2-

chlorophenyl  phenyl carbonate, 2-chlorophenyl . 4-methylphenyl

15 carbonate, 2-chlorophenyl 4’-ethylphenyl carbonate, 2-chlorophenyl 4'-

n-butylphenyl carbonate, 2-chlorophenyl 4’-t-butylphenyl carbonate, 2-

chlorophenyl - 4-nonylphenyl carbonate, 2-chlorophenyl 4’-cumyl

carbonate, 2-chlorophenyl naphthyl carbonate, 2-chlorophenyl 4-

methoxyphenyl carbonate, 2-chlorophenyl 4’-ethoxyphenyl carbonate,

20  2-chlorophenyl 4'-n-butoxyphenyl carbonate, 2-chlorophenyl 4-t-

butoxyphenyl carbonate, 2-chlorophenyl 4’-nonyloxyphenyl carbonate,

2-chlorophenyl 4'-t-propyloxyphenyl carbonate, 2-chlorophenyl 2’-

methoxycarbonylphenyl carbonate, 2-chlorophenyl 4-methoxy-

carbonylphenyl carbonate, 2-chlorophenyl 2'-ethoxycarbonylphenyl

25 carbonate, 2-chlorophenyl 4’-ethoxycarbonylphenyl carbonate, . 2-

chlorophenyl 2'-(o-methoxycarbonylphenyl)oxycarbonylphenyl
carbonate or 2-chlorophenyl 2’-(o-ethoxycarbonylphenyl)oxycarbonyl-
phenyl carbonate;

2-chlorophenyl alkyl carbonates such as 2-chlorophenyl methyl
30 carbonate, 2-chlorophenyl ethyl carbonate, 2-chlorophenyl n-butyl
carbonate, 2-chlorophenyl octyl carbonate, 2-chlorophenyl i-propyl
carbonate, 2-chlorophenyl 2-methoxycarbonylethyl carbonate, 2-
chlorophenyl 2-ethoxycarbonylethyl carbonate or 2-chlorophenyl 2-(o-



retard the progress:of the term nal-blocking reaction. In the present
invention, the resin is preferably evacuated at 25 the vent part under a
pressure of 666 hPa (500 mmHg) or below for 0.1 second or |onger after
kneadi ng the term nal blocking agent. The evacuation treatnment is
preferably carried out under a pressure |ower than the pressure in the
kneadi ng of the terminal bl ocking agent 10Wien the pressure at the vent part
exceeds 666 hPa (500 mmHg), by- 30 products generated by the term nal

bl ocki ng reacti on cannot be renoved fromthe systemto possibly cause the

deconposi ti wthokymﬂbpmgﬂﬂdmmgﬂ%xy‘ﬁh@b@ﬂﬁl@ﬂhyl oaxhperited at the vent part can
be controll eginmthbﬁ @yql dgp&;p tc'a?ﬁoﬂﬁtéshesﬁ&’ﬂxycéé b@%&h (- he
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et hoxycar borzlr dign Ht phenyd rearponate, meﬂthyoarbnmsdphenyl 1
t- butylphenyl carbonate, 2- methoxycarbonylphenyl dinonylphenyl .

carbonate, 2-methoxycarbonylphenyl cyclohexylphenyl carbonate, 2-
methoxycarbonylphenyl naphthylphenyl carbonate, 2-methoxy-
15 carbonylphenyl biphenyl carbonate, 2-methoxycarbonylphenyl
cumylphenyl carbonate, 2-methoxycarbonylphenyl 4’ -methoxyphenyl
carbonate, 2-methoxycarbonylphenyl 4-ethoxyphenyl carbonate, 2-
methoxycarbonylphenyl 4-n-butoxyphenyl carbonate, 2-methoxy-
carbonylphenyl 4'-t-butoxyphenyl carbonate, 2-methoxycarbonyl-
20 phenyl 4'-nonyloxyphenyl carbonate, 2-methoxycarbonylphenyl 4'-
. cumyloxyphenyl carbonate, di(2-methoxycarbonylphenyl) carbonate, 2-
methoxycarbonylphenyl 4'-methoxycarbonylphenyl carbonate, 2-
methoxycarbonylphenyl  2-ethoxycarbonylphenyl carbonate, 2-
methoxycarbonylphenyl  4-ethoxycarbonylphenyl carbonate, 2-
25 methoxycarbonylphenyl 2’-(o-methoxycarbonylphenyl)oxycarbonyl-
phenyl carbonate, or 2-methoxycarbonylphenyl 2-(o- ethoxycarbonyl—
phenyloxycarbonylphenyl carbonate;
2-methoxycarbonylphenyl  alkyl carbonates such as 2-
methoxycarbonylphenyl methyl carbonate, 2-methoxycarbonylphenyl
30 ethyl carbonate, 2-methoxycarbonylphenyl n-butyl carbonate, 2-
methoxycarbonylphenyl octyl carbonate, 2-methoxycarbonylphenyl
nonyl carbonate, 2-methoxycarbonylphenyl cetyl carbonate, 2-
methoxycarbonylphenyl lauryl carbonate, 2-methoxycarbonylphenyl 2-
methoxycarbonylethyl carbonate, 2-methoxycarbonylphenyl 2-
35  ethoxycarbonylethyl carbonate, 2-methoxycarbonylphenyl 2-(o-
methoxycarbonylphenyl)oxycarbonylethyl carbonate or 2-
methoxycarbonylphenyl  2-(o-ethoxycarbonylphenyljoxycarbonylethyl
carbonate;
2-ethoxycarbonylphenyl aryl carbonates such as 2-ethoxycarbonyl-
40 phenyl phenyl carbonate, 2-ethoxycarbonylphenyl methylphenyl
carbonate, 2-ethoxycarbonylphenyl ethylphenyl carbonate, 2-
ethoxycarbonylphenyl propylphenyl carbonate, 2-ethoxycarbonyl-
phenyl n-butylphenyl carbonate, 2- ethoxycarbonylphenyl t-butylphenyl




to 30, :an al koxy group having a carbon nunber of 1 to 30, an aryl' group
havi ng a carbon nunber of 6 to 30 or an aryloxy group having a carbon 5
nunber of 6 to 30, wherein the al kyl group having a carbon nunber of 1 to
30 and the al koxy group having a carbon nunber of 1 to 30 nay be repl aced
W th met hoxycar bonyl , et hoxycar bonyl , (o-

nmet hoxycar bonyl phenyl ) oxycar bonyl or %o-ethoxycarbonylphenyl)-

oxycar bonyl and the aryl group having a carbon nunber of 6 to 30 and 10
the aryl oxy group having a carbon nunber of 6 to 30 may be replaced with
met hoxycar boasbonate, eflethyxprarbogylphenylo- hextydphienyl carbonate, 2-

car bonyl phegjld:8eueBosRPiptlenyl g rmmm@nzlemzsyy@dx%ﬁyl hexylal kyl
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chl ori ne at ethoxycaebowylpbeniybny| gdtrmbl(t&lﬁhenjlocc}) aarbanate, hoxyc&-bonyl
group (( er eildaicarbiyIphepydn@idnylpienmi ovearboatps,, Zechb;oycaiboaybm and a
g‘:t Qgg’lff‘r bBBléhyEr Ouﬁyﬂbﬁeﬁﬂ phehgp! e cafbmtaet hoggRbRAMboaN R r bon
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aryl er of CB Pﬁenx an aﬁ? ﬁﬁou |ng a
car bon 25 ﬁth@@ica@ onylphenyl 4rmaeth FaRONALe, a2 @5 oEYCaTeeBEF of 1
to 30 nay bghenyl r &' githoxyphenylr ouanbcmatteancﬂqedlmety&anbmyiphenyla £yel i c
group or majubswepleshncarbosaty @ethy yiphehys udhtdmtexyphergyloup are
strai ght-chgj Yibcﬁia{%' bl BonéH yu Hbﬁ R)x lv1 9EQHdInate prepy! 30
- group, s bUH o 3iBon IR S}I I PR myIE A célcbo‘}}a%le groygo.n-
ethoxycarbonylphenyl) carbonate, 2 ethoxycarbonylphenyl 4. -
methoxycarbonylphenyl carbonate, . 2-ethoxycarbonylphenyl 4'-
ethoxycarbonylphenyl carbonate, 2-ethoxycarbonylphenyl 2’-(o-
methoxycarbonylphenyl)oxycarbonylphenyl carbonate or 2-

20 ethoxycarbonylphenyl 2'-(o-ethoxycarbonylphenyl)oxycarbonylphenyl
carbonate; and
2-ethoxycarbonylphenyl alkyl carbonates such as 2-ethoxycarbonyl-
phenyl methyl carbonate, 2-ethoxycarbonylphenyl ethyl carbonate, 2-
ethoxycarbonylphenyl n-butyl carbonate, 2-ethoxycarbonylphenyl octyl -

25 carbonate, 2-ethoxycarbonylphenyl 2-methoxycarbonylethyl carbonate,
2-ethoxycarbonylphenyl  2-ethoxycarbonylethyl  carbonate, 2-
ethoxycarbonylphenyl 2-(o-methoxycarbonylphenyl)oxycarbonyl-ethyl
carbonate or 2-ethoxycarbonylphenyl 2-(o-ethoxycarbonyl-
phenyl)oxycarbonylethyl carbonate.

30 " Among the above compounds, 2-methoxycarbonylphenyl phenyl
carbonate is preferable because of its excellent hydrolysis resistance
(wet-heat resistance) owing to the blocking of the terminal groups with
phenyl groups.

Examples of the carboxylic acid aryl esters expressed by the

35 above formula (1)-2 are aromatic carboxylic acid 2-chlorophenyl esters
such as 2-chlorophenyl benzoate, 2-chlorophenyl 4-methylbenzoate, 2-
chlorophenyl 4-ethylbenzoate, 2-chlorophenyl 4-n-butylbenzoate, 2-
chlorophenyl 4-t-butylbenzoate, 2-chlorophenyl 4-nonylbenzoate, 2-
chlorophenyl 4-cumylbenzoate, 2-chlorophenyl naphthoate, 2-

40  chlorophenyl 4-methoxybenzoate, 2-chlorophenyl 4-ethoxybenzoate, 2-
chlorophenyl 4-n-butoxybenzoate, 2-chlorophenyl 4-t-butoxybenzoate,
2-chlorophenyl 4-nonyloxybenzoate, 2-chlorophenyl 4-cumyloxy-
benzoate, 2-chlorophenyl 2-methoxycarbonylbenzoate, 2-chlorophenyl




nonyl group, n-dodetanyl group, n-lauryl group, n-palmtyl group or stearyl
group, branched al kyl groups such as isopropyl group, t-butyl group or

4- butyl nonyl group, al kyl groups havi ng unsaturated groups (al kenyl groups)
such as allyl group, butenyl group, pentenyl group, 35 hexenyl group,
dodecenyl group or ol eyl group, cycloalk groups such as cycl opentyl group
or cycl ohexyl group, etc. Long-chain aIRéI groups, concretely lauryl group,
stearyl group and dodecenyl group are 8 especially preferabl e anong the
above groups fromthe viewpoint of the inprovenment of the nold

rel easabi | i t4~-moéthiokgcaionydibenkbate! k0x2' chlorophbayl ng 2-ediox9oarbodr of 1
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n- pal m tyI ox@cegatmp %chhrephghyky pg‘oplqm,atler ar?ct:imkd;rophemylal ivaletage,oufzs | 0
such as i so-qilopsphiergrloupelatgdnite] 0>2¥C]§]lfo@§ph@ﬁyl4 mtﬁmthﬁwbﬁf@hagé oup,

al koxy groupcml ml nsam@&f&yeafwﬁy é"y ylbut ny' oXy
group, pent

| & acechlgiobhe eceqy J‘%; gq%oe?lla%y
roup, cycla as
ek v oL gpméﬁ kil
group and d tespecial |y preferabl e anong the above
groups from ammwhlemnbaxylmfamde@ -methoyeatbadylphenyd ledters sadabsI@ty of
the pol yner.methoxycarbonylphenyl) benzoate, 2'-methoxy-carbonylphenyl 4-
methylbenzoate, 2’-methoxycarbonylphenyl 4-ethylbenzoate, 2'-

15 methoxycarbonylphenyl 4-n-butylbenzoate, 2'-methoxycarbonylphenyl
4-t-butylbenzoate,  2'-methoxycarbonyl-phenyl  naphthoate, 2-
methoxycarbonylphenyl 4-nonylbenzoate, 2'-methoxycarbonylphenyl 4-
cumylbenzoate, 2’-methoxycarbonyl-phenyl 4-methoxybenzoate, 2'-
methoxycarbonylphenyl 4-ethoxybenzoate, 2'-methoxycarbonylphenyl

20 - 4-n-butoxybenzoate, 2’-methoxycarbonylphenyl 4-t-butoxybenzoate, 2'-
methoxycarbonyl-phenyl 4-cumyloxybenzoate, 2-methoxycarbonyl-
phenyl 2-methoxycarbonylbenzoate, 2-methoxycarbonylphenyl 4-
methoxy-carbonylbenzoate, 2’-methoxycarbonylphenyl 4-ethoxy-
carbonylbenzoate, 2'-methoxycarbonylphenyl 3-(o-methoxycarbonyl-

25  phenyl)oxycarbonylbenzoate, 2'-methoxycarbonylphenyl 4-(o-methoxy-
carbonylphenyl)oxycarbonylbenzoate or (2’-methoxycarbonyl)phenyl 3-
(o-ethoxycarbonylphenyl)oxycarbonylbenzoate; and
aromatic carboxylic acid 2’-ethoxycarbonylphenyl esters such as 2-
ethoxycarbonylphenyl  benzoate, 2 -ethoxycarbonyl-phenyl 4-

30 methylbenzoate, 2-ethoxycarbonylphenyl 4-ethylbenzoate, 2'-
ethoxycarbonylphenyl 4-n-butylbenzoate, 2’-ethoxycarbonylphenyl 4-t-
butylbenzoate, 2-ethoxycarbonylphenyl naphthoate, 2-
ethoxycarbonylphenyl 4-nonylbenzoate, 2-ethoxycarbonylphenyl- 4-
cumylbenzoate, 2-ethoxycarbonylphenyl 4-methoxybenzoate, 2'-

35  ethoxycarbonylphenyl 4-ethoxybenzoate, 2'-ethoxycarbonylphenyl 4-n-
butoxybenzoate, 2-ethoxycarbonylphenyl 4-t-butoxybenzoate, 2'-
ethoxycarbonylphenyl 4-nonyloxybenzoate, 2'-ethoxycarbonyl-phenyl
4-cumyloxybenzoate, 2'-ethoxycarbonylphenyl 2-methoxycarbonyl-
benzoate, 2'-ethoxycarbonylphenyl 4-ethoxycarbonyl-benzoate, 2'-

40  ethoxycarbonylphenyl 3-(o-methoxycarbonylphenyl)oxycarbonyl-
benzoate, 2'-ethoxycarbonylphenyl 4-(o-methoxycarbonyl-phenyl)oxy-
carbonylbenzoate or 2'-ethoxycarbonylphenyl 3-(o-methoxycarbonyl-
phenyl)oxycarbonylbenzoate.




The above al kyl group having a carbon nunber of 1 to 30 and ‘al koxy group
havi ng a carbon nunber of 1 to 30 may be replaced with 20 net hoxycarbonyl,
et hoxycarbonyl, (o-methoxycarbonyl phenyl)- oxycarbonyl [err] or

(o- et hoxycar bonyl phenyl ) oxycar bonyl . 25 The aryl group having a
carbon nunber of 6 to 30 is, for exanple, phenyl, naphthyl, biphenyl and
ant hranyl. The aryl oxy group having a carbon nunber of 6 to 30 is, for
exanpl e, phenoxy, naphthoxy, biphenyl oxy and ant hranyl oxy. These ary!l
groups having a carbon nunber of 6 to 30 and 30 aryloxy groups having a
carbon number of BEspeciallyrpseferahle piamepounds expressedy biribenfdrmula (1)

et hoxycar boayé ,2-n{ethorytarhongiploayylpbenydate, ymethoxyehrbonylphenyl 4-
§8 gg hgﬁygﬁw RIPIbeRESULe) - OXQ%lrig;gyr}sdrboﬁ §lptdngl haengoatsar band nuner : ﬁfe 1
sbove exgrpf 33345%32030%3@% e t£Wét§%§Yé§%%§Qgh§‘?%%’%‘*@P9f
subst it udnt *a carbon nupber_of 1. to 30 and the alkox bstituent
havi ng a carbon n hﬁea ore-mendigned teeminahblocking Agens ¢ dDaBBye
formul a (1) asoundt effbBiteddmol-eqaivasnt based ba ﬂmfhyﬂ:rtdxgrhteﬁmﬂadrgrpupi nto
carbonat e ceaRaist slgsatbdnatehe Mordd préfogalilel the additiod apesudt {swher ei n
the definit gt SRl §albﬁ SAUBidant Berh{dIWIBckibly effict catin®t KR! kY!
group hayi ng, a.:685 RN RUHRCL d8itich HBno\tafbf HeHekhnidsL R ML Whent is
less than 0.3 mol-equivalent, and the addition of more than 4 mol-
equivalent of the agent is unfavorable because of the lowering of quality
caused by the excess agent remaining in the polycarbonate.

For a reactor having plural unit process zones, the sum of the

15 addition amounts of the terminal-blocking agent in individual zones is
preferably adjusted to be fallen within the above range.

The present invention enables suppression of the decomposition
of polycarbonate caused by the reaction by-products, easy control of the
intrinsic viscosity of the polycarbonate resin and quick completion of

20 the terminal blocking reaction to produce a terminal-blocked
polycarbonate by adopting the above-mentioned temperature
conditions, pressure conditions and kneading time in the kneading part,
the pressure conditions and evacuation period in the vent part and
further the kind and the addition amount of the terminal-blocking

25 agent.

- The above-mentioned terminal blocking reaction cond1t1ons are
not restricted to the case of using a twin-screw extruder as the terminal
blocking reactor but applicable to a horizontal reactor or a vertical
stirring tank reactor.

30 In the above-mentioned process for producing a polycarbonate
resin having low hydroxy-terminal content by the reaction of a
polycarbonate with a terminal-blocking agent, a polycarbonate resin
having further excellent thermal stability, color stability and hydrolysis
resistance can be produced by adding a stabilizer to deactivate the

35 catalyst subsequent to the terminal blocking operation.

Conventional stabilizers are effectively usable as the stabilizer,
and among others, sulfonic acid ammonium salts, sulfonic acid
phosphonium salts and sulfonic acid esters are preferable.

.In addition to the above, esters, ammonium salts and

40 phosphonium salts of dodecylbenzenesulfonic acid , and esters,
ammonium salts and phosphonium salts of p-toluenesulfonic acid and
esters, ammonium salts and phosphonium salts of benzenesulfonic ac1d
may be used as the stabilizer.



5 a carbon nunber ‘of 6 to 30; these groups may be replaced wth the
substituents defined in the formula (1)] and carboxylic acid aryl esters
expressed by the following formula (1)-2 [err] [wherein the definition of
Rlerr] is the same as the formula (1); R22 is an al kyl group having a
carbon nunmber of 1 to 30 or an aryl group having 10 a carbon nunber of 6
to 30; these groups may be replaced witW the substituents defined in the
formula (1)]. Exanples of tRhe carbonate conpounds expressed by the above
formula (1)-1 are 2-chl orophenyl aryl carbonates such as 2- chl orophenyl

phenyl car bonat e, E8petiatlyopirefaydbld’ compbuyh ¢éh emydong Theaaltmreatempounds

2-chl or Opheayé d’edéésrrbdx%ﬂ@xhuﬁﬁicb%ﬁi eteu?atﬁitlym lesdpdivrtiuth -sallt kidd/ lgahenyl
car bonat e, ﬁ bgnate, 2- chl orophenyl
ca

4' - nonyl pheny EBO a c1§ teﬁﬁ qr.o gjhf:% nate chjcﬁ)rlophenyl
napht hyl car bonat €03 nlhp ¥ gﬁg@ Yy
2 chl or opheR§NZemesy hePRAYIc be B@ﬁaessﬂf@@a HEW: esulfonate

- n- but oxypétay| beazenesulfonatechl phepybnybemenesubﬁonakq,phefngzthyﬂar onat e,
2 chl or ophepyluehesulfonhteyetianly b-tohidwsmilfbnates Hutyd pheoblenesulfonate, _

' -t-propyl Béwﬁﬁfblheﬁééﬁm&@&t% aft’d Iy P BRI bn s ulfdiRitaOXy car bonyl phenyl
Car bonate,  2-chl ef,apheny] e@? a{cP%'éVLIHH yﬂo , 42polyk onaqe

v ?Qi ho Qiﬁﬁam%ﬁbh‘”%@avﬁsn%q@z n i 03 3""[@3 > préfosably

- (0- met holBarme meéw;a ex\ ﬂ@oﬁyﬁkﬂleh?ﬁe@aq*fboham@l ot Zh@hﬂbWﬁrhenyl
-(o-et hoxm'rﬁmm;g mhaiwy pphpcpndebsatibn qatalydt sdedtedafrem 2lkcali onepdleny|
al kyl car boemu&l&l’aﬁ aledlid@egithemetah®itipbusfs. Ca‘hbmbﬁnt usually

2- chl or ophegylyeghBMHs $6400PDE 500 Hpi IbaseaRE e Po Ffebonat e,

2- chl or gpheny fg t 8%?85@ Endij ﬁglx&fn%mb?nf'ljle st! Bﬁ?ﬁ'jr are preferably
carried out by using a twin-screw extruder provided with unit process
zones each of which comprises a kneading part and a vent part with or
without a polymer seal part in between. The number of the unit
process zones may be one or plural.

20 The stabilizer can be added to the kneading part directly and/or
in the form of a solution. A stirring blade such as a paddle blade is
placed in the kneading part to perform the kneading of the
polycarbonate with the stabilizer. The kneading part can be placed
upstream of the vent part.

25 The vent part has a vent hole and the inside of the vent part
may be maintained under a reduced pressure with a vacuum pump, etc.

The kneading of the polycarbonate and the stabilizer is carried
out at 200 to 350°C, preferably 240 to 320°C under a pressure of 1.333
X 105 hPa (10° mmHg) or below, preferably 1.333X 104 hPa (10¢ mmHg)

30 or below for 0.1 second or longer. The kneading at a temperature
lower than 200°C causes difficulty in the kneading of the polycarbonate
and the stabilizer, and unfavourable thermal decomposition of
polycarbonate takes place by the kneading at a temperature above
850°C. - The kneading pressure exceeding 1.333 X105 hPa (105 mmHg)

35 is also unfavorable owing to the problem of the pressure resistance of
the reactor.

The addition of the stabilizer in the form of a solut1on is
preferable because the solvent acts as a degassing assistant to
effectively accelerate removal of volatile impurities. It is also useful to

40 place another unit process zone comprising a kneading part and a vent
part after a unit process zone or unit process zones for the addition of
the stabilizer and adding a liquid (e.g. water) which can act as a
degassing assistant to the additional unit process zone.




carbonate, 2-chlorophenyl 2-nethoxycarbonyl ethyl carbonate, '2- chl orophenyl
2- et hoxycar bonyl et hyl carbonate or 2-chl orophenyl 2-(o- 10

et hoxycar bonyl phenyl ) oxycar bonyl et hyl car bonate; 2-nethoxycarbonyl phenyl
aryl carbonates such as 2-nethoxy- carbonyl phenyl phenyl carbonate,

2- met hoxycar bonyl phenyl et hyl phenyl %Rbonate, 2- met hoxycar bonyl phenyl

et hyl phenyl 5 carbonate, 2-nethoxycarbonyl phenyl propyl phenyl carbonate, 2-
met hoxycar bonyl phenyl n-butyl phenyl carbonate, 2-methoxy- carbonyl phenyl
t - but yl phenyl carbonate 2- nethox car bony| phenyl hexyl phenyl _carbonate,

2- met hoxycar bony| BOWeRES anmth @hﬂéﬁgl ippnpties cam -heremamesk foom theny|
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cuny! phenyl nnpumtmﬁ’pnﬂth&asy‘ﬁtﬂmar bonyl phenyl 4'-nmethoxyphenyl carbonate,
2- met hoxycar bony| Wetey| 4atwtdtedyphiphbticar hgdasearbdnsreahdxyapsasiel phenyl
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4' - et hoxyc agoamog,hggwmggrqfomjgrably_ 30 to 270°C, more preferably 50 to
200°C, and still more preferably 50 to 150°C under the atmospheric
pressure.
15 Examples of the saturated aliphatic hydrocarbons are 2-
methylbutane, pentane, 2,2-dimethylbutane, 2,3-dimethylbutane,
hexane, 2-methylpentane, 3-methylpentane, 2,2-dimethylpentane, 2,3-
dimethylpentane, 2,4-dimethylpentane, 3,3-dimethylpentane, heptane,
2-methylhexane, 3-methylhexane, 2,2,3-trimethylbutane, 2,2-
20 dimethylhexane, 2,5-dimethylhexane, 3,4-dimethylhexane,
: hexamethylethane, 2-methylheptane, 4-methylheptane, octane, 2,2,4-
trimethylpentane, 2,3,4-trimethylpentane, nonane, decane, undecane,
dodecane, tridecane, tetradecane and 1l-pentadecane.
. The aromatic hydrocarbon has a boiling point of preferably 80 to
25 270°C, more preferably 80 to 200°C and still more preferably 80 to
150°C under the atmospheric pressure.

Examples of the aromatic hydrocarbons are benzene, toluene, o-
xylene, m-xylene, p-xylene, ethylbenzene, 2-ethyltoluene, 3-
ethyltoluene, 4-ethyltoluene, cumene, mesitylene, propylbenzene,

30 1,2,3-trimethylbenzene, 1,2,4-trimethylbenzene, butylbenzene, sec-
butylbenzene, tert-butylbenzene, o-cymene, m-cymene, p-cymene, 1,2-
diethylbenzene, 1,4-diethylbenzene, 1,2,3,5-tetramethylbenzene,
1,2,4,5-tetramethylbenzene, amylbenzene, 4-tert-butyltoluene, (2,2-
dimethylpropyl)benzene, isoamylbenzene, 5-tert-butyl-m-xylene, 1,3-

35  diisopropylbenzene, 1,4-diisopropylbenzene, 1-phenylhexane, 1,2,4-
trimethylbenzene and 1,3-di-tert-butylbenzene.

Even if the above terminal-blocking agent and/or stabilizer
contain a volatile compound or generate a thermal decomposition
product through thermal decomposition, these substances can be

40 removed together with the solvents and the volatile impurities by the
evacuation treatment,

The polycarbonate to be used in the addition and kneading of
the stabilizer in the present invention may take any form such as pellet

%<




met hoxycar bonyl phenyl 2'-et hoxycarbonyl phenyl carbonate, 2-

nmet hoxycar bonyl phenyl 4'-et hoxycarbonyl phenyl carbonate, 2- 25

met hoxycar bonyl phenyl 2' - (o- met hoxycar bonyl phenyl ) oxycar bonyl - phenyl
carbonate, or 2-nethoxycarbonyl phenyl 2'-(o-ethoxycarbonyl -

phenyl ) oxycar bonyl phenyl carbonate; 2-nethoxycarbonyl phenyl al kyl
carbonates such as 2- nethoxycarbonyﬁphenyl nmet hyl car bonat e,

2- met hoxycar bonyl phenyl 30 ethyl carbonate, 2-nethoxycarbonyl phenyl

n- butyl carbonate, 2- nethoxycarbonyl phenyl octyl carbonate,

2- et hoxycafdmmqurhemdltemnfd)rmar boAat pply%amb@hmtwcprdnhmgddohbgyl medt-y |
car bonate, ﬁolyﬁiéﬁ%ti@ﬁrlbﬁg@ﬁb@ﬂQﬁ}éhpr@d)don@ﬁflhﬁmy m molten state.

3 g% Eggggr bonyl s Q@rﬁé nﬁnaITBl 4 Qé}ah? be added to
2- met hox cabg% A g%nﬁfeﬁ"ox q@bb%%? @ﬁe%’ %O Ie{’[‘ I
car bonat o5 TRR an 0 nary ere wever,

2- (o-et hoxy Ol)atti@ll:@f sovalitgtisyio beespasiadly aV01ded 1t is also

2- et hoxycar becrqdmim@ki fr yéplaee bheattesosplheire defeecttak with banidert 4&4s phenyl

phenyl carbgagh eas anﬁtog@ﬁysﬂ oxl ebem/thmdmtﬁegnyﬂe GRMMN &8 of a

2-et hoxycarP (g{]em%ﬂ car bonyl phenyl

propyl phen car a % 1%‘or‘ley Pn e P %)u &%ﬁ n% car tignate

2- et hOX)]/ ar bony ylmf1 e ©

2- et hoxycar saﬁgma Ryt ma :rcarbana%at tl@@ i ﬁﬁnyl
ogr b

nonyl pheny! thertesminel-blocking xggentand pthengddxtmmcbﬂmga
2- et hoxycar btabilizehénprefoeabsigec mqgthliymaterial selected from stainless steel,
nickel, nickel alloy, titanium, titanium alloy and steel, and the material

15 for the part contacting with the polymer is preferably stainless steel or
steel having nickel coating layer; titanium alloy coating layer or
chromium coating layer. Use of materials other than the above
materials may cause deactivation of the polycondensation catalyst,
delay in polymerization of polycarbonate or the terminal blocking

20 reaction or discoloring of the polycarbonate.

The stainless steel to be used in the present invention is, for
example, SUS201, SUS202, SUS301, SUS302, SUS302E, SUS303,
SUS803Se, SUS304, SUS304L, SUS305, SUS308, SUS308L, SUS309,
SUS309S, SUS309Mo, SUS310, SUS3108S, SUS312, SUS316, SUS316L,

25 SUS317, SUS317L, SUS318, SUS321, SUS327, SUS329, SUS330,
SUS347, SUS384, SUS385 SUS403, SUS405, SUS410, SUS4186,
SUS420, SUS420F, SUS429, SUS430, SUS430F, SUS431, SUS434,
SUS440A, SUS440B, SUS440C, SUS440F, SUS446 SUS630, SUS631
and SUS661.

30 Examples of the nickel and the nickel alloys are pure nickel
metal, low carbon nickel (NLC), nickel-aluminum-titanium alloy (ND),
nickel-chromium-boron-silicon alloy, Monel metal, Monel X-500, Monel
400, K Monel, S Monel, Hastelloy A, Hastelloy B, Hastelloy C,
Hastelloy D, Hastelloy ¥, Nichrome, Incoloy, Incoloy 800, Inconel 600,

35 Inconel 625, Inconel 718, Inconel X, Illium G, Ni-O-Nel, Carpenter 20
and worsite. _

Examples of the titanium and the titanium alloys are pure
titanium metal, titanium plate (TP35), titanium-palladium alloy,
titanium nitride and titanium carbide.

40 Examples of the steel are SS34, SS41, SS50 and SS55 as stéel
for general structural purpose, SKD-11 as alloy tool steel, SM-41, SM-
50, SM-50Y, SM-53 and SM-58 as steel with improved weatherability
and SUH309 and SUH409 as heat-resisting steel.




carbonat e, 2-ethoxycarbonyl phenyl di-n-butyl phenyl carbonate, 2- 5

et hoxycar bonyl phenyl di -t --but yl phenyl car bonat e, 2-

et hoxycar bonyl phenyl di -t - butyl phenyl car bonat e, 2-

et hoxycar bonyl phenyl di nonyl phenyl carbonate, 2-ethoxycarbonyl- phenyl
cycl ohexyl phenyl car bonat e, 2-ethoxicarbonylphenyl napht hyl phenyl
carbonat e, 2-ethoxycarbonyl phenyl bi pheAyl carbonate, 10

2- et hoxycar bonyl phenyl cunyl phenyl car bonat e, 2-

et hoxycar bonyl phenyl 4'-net hoxyphenyl carbonate, 2-ethoxycarbonyl- phenyl
4' - et hoxyphenyl cdhworaiove Zbiireviatiansd audhpheny$US20d0; S68dxyelrenste

car bonat e, %&hﬁgﬁg%g@@gﬂe@ﬁmmoﬁg-t but oxyphenyl carbonate,

g; ﬁé?;ég?ggbonyl p:lﬂ{bv q ygﬂgsﬁ ], Caiaat fij ck%l ﬁglog; titanium,
et hoxycar bo% 13 Hoycaﬁ‘ﬁﬁ%?&( dre 56’ aﬁ”g)é %eﬂef} 8fiy ecehssary to
met hoxycar bdﬁﬂ%nbﬁaﬁ -tegatmente su ‘Zhefiﬁo Bonyd g, shardening,
et hoxycar bortehypiesiyg, ceraentation nitdding, izamgn pinensipzezo-tfeatment

met hoxycarbqnﬁhmwwlth@@tg@nmnyl phenyl car bonat e or 2- 20

g; ?gé%g?{a bony! pheny hirdng( Eﬂ?ﬁ@' &191@31& %%ﬁﬂ&wsﬁh%ﬁ{g'tWEBi/'more
2- et hoxycar b?lnfllﬁ O?t‘ﬂ mbastgé/# car ona %&a’%‘% cgsf%lsa&c}P %ﬁcﬁ{) ?ﬁ%yl
car bonat¥@ % &%y F‘ﬁé@ bHF"?ﬂe eta

2- et hoxycar ugan@aﬂe Vllt&e celben eswtzamm@n dcrnesion psispance
2- met hoxycarlastd be Iujsédcnrthermﬂa coﬁtmthugy\udn bhe polymey|

2- et hoxycar bonyl e&ninleﬁgrsb@élat@ ste%ls 2] eﬁclbelncﬂatb@@iéyer titanium
2- ((0- met hoxy gy q %ftli'ﬁ{ 1 ﬂi‘aﬁﬁﬁe uded at the 1:
xycar onyrt - en

2- et hoxylcsar%io? 5 )oxycar onyI e
car bonate 1 ounds, bon pherfg/l
phenyl carbonat e |§ ﬁb?feuﬁ% OYe- Q! E‘Ei}q Yﬁ% %l?é

resi st ance preferable to apply various heat treatment such as burn-m annealing,
hardening, tempering, cementation, nitriding, sulfurization and
supzero treatment to improve the strength.

20 Although there is no particular restriction on the kind of the
stainless steel or steel to be used in the coating, use of the above- -
mentioned stainless steels and steels is preferable.

Decomposition of polycarbonate by the by-product of terminal
blocking reaction, a problem inherent to conventional process, was

25 suppressed and the intrinsic viscosity of the finally produced
polycarbonate resin became easily controllable by the use of this
process for the production of polycarbonate resin.

A polycarbonate resin containing a limited number of hydroxy
terminals and having excellent thermal stability, color stability and

30 hydrolysis resistance can be produced by the process of the present
invention. The molded article of the produced polycarbonate resin has
remarkably improved quality.

Effect of the Invention

35 A polycarbonate resin containing a limited number of hydroxy
terminals and having excellent thermal stability, color stability and
hydrolysis resistance can be produced according to the process of the
present invention, wherein, in the process of the melt-polycondensation
of an aromatic dihydroxy compound with an aromatic carbonic acid

40 diester in the presence of a polycondensation catalyst, a terminal-
blocking agent is added and kneaded into the system under a reduced
pressure after the melt-polycondensation reaction followed by the
addition of a stabilizer to the kneaded mixture.



(wet-heat resi'stance) owing to the blocking of the term nal ‘groups with
phenyl groups. Exanples of the carboxylic acid aryl esters expressed by the
35 above formula (1)-2 are aromatic carboxylic acid 2-chl orophenyl esters
such as 2-chl orophenyl benzoate, 2-chl orophenyl 4-nethyl benzoate, 2-

chl orophenyl 4-ethyl benzoate, 2-chl orophenyl 4-n-butyl benzoate, 2-

chl orophenyl 4-t-butyl benzoate, 2-chlorbbhenyl 4-nonyl benzoate, 2-

chl orophenyl 4-cunyl benzoate, 2-chlorophenyl naphthoate, 2- 40

chl orophenyl 4-net hoxybenzoate, 2-chl orophenyl 4-ethoxybenzoate, 2-

chl or ophenyl 4-n-but oxybenzoate, 2-chlorophenyl 4-t-butoxybenzoate,

2- chlorophe@x&un lgsonyl oxybenzoate, 2- chlorophenyl 4- cunyloxy benzoat e,

2- chl or ophenyl gﬁg@ﬁ{} N r Egam
g gﬁ} Q%yca oni) ‘1%1 % ﬁ é\i gt@’t%hﬁxycart Qn Oqlov%)l%%zoate

e e
( 0- met hoxy c &93RD esﬁﬂé!’?y%ﬁ% HQW&F& mBethooshi or ophenyl  2-
( o- et hoxycar bonyl 1 &l%mﬂr)mycwsb@ﬂlw beag caeasuded| bphwing 2 amedhylene aci d

2-chl or Opheahlomié solsxt’mmhf @pogrcahb@n@wmvinga@ ebatentratiohl of 0P lgadiyvdt
propi onate, 9 chlorophenyl pel ar gonat e,

2-chloro hen I tﬁ e te | or.o
S ot howoar %onw Q?gp?fq}ﬁﬁggg Pl §9§%g3§’,q,§§§§§§5%185 BERYeat o
2- chl or dpheigpter 0%9681‘1 yre te or
2- chl or ophe my¢asiiring- hbt C)Jlmymﬂh@dyabdtmlageth%ubormt ic
carboxylic salde @8’ amlguxgoﬁy@mswhpmnyl) esters such as (2-
The amount of terminal hydroxyl group in the polycarbonate
resin was determined by dissolving 0.02 g of a specimen in 0.4 ml of
15 chloroform and determining the value at 20°C by using 1H-NMR (EX-
270, product of JEOL Ltd.)

Example 1
Diphenyl carbonate and 2,2-bis(4-hydroxyphenyl)propane were
20 charged into a melting tank furnished with a stirrer at a ratio of 1.05
mol of the former per 1 mol of the latter, the atmosphere in the tank
was replaced with nitrogen and the content of the tank was melted at
150°C.
The molten mixture was transferred to a vertical stirring tank
25 furnished with a fractionation column, added with 2 X 106 equivalent of
bisphenol A disodium salt and 1 X 104 equivalent of
tetramethylammonium hydroxide based on 1 mol of 2,2-bis(4-
hydroxyphenyl)propane and reacted with each other while keeping the
system at a reaction temperature of 180°C and a reaction pressure of
30 133.3 hPa (100 mmHg) and removing the produced phenol through the
fractionation column, and subsequently the reaction mixture was
subjected to prepolymerization at a reaction temperature of 200°C
under a reaction pressure of 40.0 hPa (30 mmHg).
The prepolymerized polymer was transferred to a vertical
35 stirring tank without fractionation column and maintained at 270°C
‘and 1.333 hPa (1 mmHg) to produce a polycarbonate with the targeted
intrinsic viscosity of 0.35 and the whole quantity of the produced
polycarbonate was pelletized. SUS316 was used as the material of the
melting tank and the vertical stirring tank.
40 The obtained pellet had an intrinsic viscosity of 0.354, a b-value_
of the Lab color system of 0.3 and a terminal hydroxyl group content of
100 mol/ton.
The produced polycarbonate pellets were supplied to a twin-



met hoxyear bonyt phenyl ) benzoate, 2'-nethoxy-carbonyl phenyl 4-

net hyl benzoate, 2'-nethoxycarbonyl phenyl 4-ethyl benzoate, 2'- 15
met hoxycar bonyl phenyl 4-n-butyl benzoate, 2'-nethoxycarbonyl phenyl
4-t-butyl benzoate, 2'-nmethoxycarbonyl-phenyl naphthoate, 2'-

met hoxycar bonyl phenyl 4-nonyl benzoate, 2'-nethoxycarbonyl phenyl 4-
cunyl benzoate, 2'-nethoxycarbonyl - phenyﬂ94 nmet hoxybenzoate, 2'-

met hoxycar bonyl phenyl 4-ethoxybenzoate, 2'-nmethoxycarbonyl phenyl 20
4- n- but oxybenzoat e, 2'-nethoxycarbonyl phenyl 4-t-butoxybenzoate, 2'-
met hoxycar boggtewp ketptidet hamng b énnontdianteresth 80ymanp prytidddhenyh

2- met hoxycarmtétﬁgéoaa&u@n ﬁ@%@owmr&&awseagéw{rexﬂr holes having an

met hoxy-carb af sNBIAR C@{g Ehﬁn ) do 00
e e e e S ko

car bony| phenpheaxl earhemap thase aﬁrbt @ O?iﬁt Em}é m@pm@mto £ the
( 0- et hoxycar holyghpbharate) mngicmxh)ectyeﬂbmzelanmalahld)cklmgm'Eactmnrmdqﬂ itheaci d
2 -et hoxycarm{mti@ln@rmomsimmemmbas 2- et hoxycar bonyl phenyl benzoat e,

-eth b | 2 |
R Lty e
it A e
2' - et hoxycar Tbeyaddiston azp.d the sta ﬂeqeromacamq phahgit an

4 met hoxybenadditin aﬁiouxﬁ;Sof 20 ppnybasdad) oyl fhizepolly cdrisdreteydtems exteusion
- et hoxycarb@ﬂéyd)ﬁanfglhr 4a rot RHbRXY BpsEd af 2002r ‘é;ﬁt @Mﬁﬁrmémawlof

i bl bepdn' ety Rt b SO AR o
2 et hoxybar BoE PE 20 eben E%H&MXE%M9 P18 mmtie) and'a
4- et hoxycar bB‘h‘} mswm af 20 sec seyRe pRiRgle nBH,Rrocess zone.
3- (o- et hoxycar bonVhe Pvehq]le)@xq/miatmoﬁyhe polycarbonate resm produced by the
above production process was pelletized.
The material of the twin-screw extruder used in the terminal-
20  blocking reaction and the addition and kneading of the stabilizer was a
nickel-chromium-boron-silicon alloy for the inner face of the cylinder
and SKD-11 having titanium nitride coating layer for the screw
segment.
The measured results of the amount of hydroxy terminal, the
25 intrinsic viscosity and the b-value of the Lab color system of the ﬁna]ly
obtained polycarbonate resin are shown in the Table 1.



benzoate, 2'-ethoxyecarbonyl phenyl 4-(o-methoxycarbonyl - phenyl) oxy-

car bonyl benzoate or 2'-ethoxycarbonyl phenyl 3-(o0-nethoxycarbonyl -

phenyl ) oxycar bonyl benzoat e. 13 Especially preferabl e conmpounds expressed
by the formula (1) are 2-nethoxycarbonyl phenyl benzoate,

2' - met hoxycar bonyl phenyl 4- cunyl benzoat e, 2- et hoxycar bonyl phenyl

benzoat e and 2' - met hoxycar bonyl phenyl

4- (o- et hoxycar bonyl phenyl ) oxycarbonyl - 5 benzoate. The ove- ment i oned
term nal - bl ocki ng d4gent] i s added in|a noun f 013 to 4 nol -equi val ent
based on the hydroxyl t 11 nojun f {the |pol ycaronate. More
preferably, the additid tio L. It - equi yaljenft . Suffi ci ent
t er mi nal - bl ocki ng gfy ed 0| attaiped When the |addition anmount of
t he term nal - bl ogki 3 t hanf O} 3{mpl {equi val gnt|, and the
addi ti on of nore |t4 4 ﬁbl- gqui vallent of thelagent ig ynflavorabl e because
of the [ owering ctg alli ty caused byl tIhe| SX&8ss agﬁ rg’rwg‘i, ning in the
pol ycar bonat e. FQrg|& r gacd or e g |pd U i\ WRjcesd 48Hes, the sum of
the 15 addition |@dlintls of tKe terninal | blog¢king ggent| ijn i ndividual zones
is preferably adj|fyf@ed |t &> be fial l en it hj n|t he |aBove rdnde.| The present
i nventi on enabl eq gipprlesst ., t hel decpnposi i gn jof gollydar bonat e caused
by the reaction Hy-|§foducts; easy contfo] ¢f {thelintrinsi|c |viscosity of the
pol ycarbonate regin and quiég?gghpletion of 20| tlhg terjmjngl bl ocki ng
reaction to proddceg a tlerm nab<bl ockled| ppl ycar jonatie by gdgpti ng the
above-nenti oned tlenperature
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conditions, pressure conditions and. kneading tinme in the knéading part, the
pressure conditions and evacuation period in the vent part and further the
kind and the addition anount of the term nal -bl ocking 25 agent. The '
above-nentioned term nal bl ocking reaction conditions are not restricted to
the case of using a tw n-screw extruder,,as the term nal bl ocking reactor
but applicable to a horizontal reactor “or a vertical stirring tank reactor.
30 In the above-nentioned process for producing a polycarbonate resin
havi ng | ow hydro % ternlnal content by the reaction of a polycarbonate with
a term nal - bl ocki § | ycarbonate resin having further excellent
thermal stabili tyPolyoanomamtnelsmq/vmel prpduoed singlerddiestamditionarfisbe
produced byE&dmpig 2! es;tcelm forz tlie torrebealtbloeking heaction E)@ rfdryedd swdeequent
éﬁ

to the ternj f@ iﬂj@ tt @Talie8 very 8 ARd t Fa?ntﬁ ®f the
saP

effectiv Iy on aci d
anmoni u

Eﬁgggﬁ and anF?g ot ersIf g t
m sa ul foni c_aci sters
are preferabl e. EJHP??W (r}lvh@ sgfgxa%%m hexngipal &Eﬁ 40

phosphoni umnfgmalg vescogty aryd valug o ShiecLak calor sytemsoiths, faalini um
salts and pbbmlhedlpmﬂny&aﬂ)bnabé rqasmslarershsmtrf imthe TwbdesBdodst ers, ammoni um
salts and phosphonium salts of benzenesul fonic acid may be used as the
stabilizer. 14 Especially preferabl e conpounds anong the above conpounds
are dedecyl benzenesul foni ¢ acid tetrabutyl phosphonium salt and p-



t ol uenesul foni ¢ actd tetrabutyl ammoni um salt. Preferable exanples of the
sulfonic acid esters are nethyl 5 benzenesul fonate, ethyl

benzenesul fonate, butyl henzenesul f Qnat ctyl benzenesul fonate, phenyl
benzenesul fonatfe, nethyl p- teluenedulif gna olfugnesul f onat e,
butyl p-toluengsyl fonatle, offyl jp-tdl yenes phenyl
p-tol uenesul fo aﬁ e, The anount 4 t He |stjab added to a
pol ycar bonate 10 roduced t - goljyner i51t¢ 50 nol,
preferably 0.5 E"(%O ol :Em)ré pref grgblle D. based on 1 nol of
t he above- nenfiwged ngin, pol ycondensdtijon e¢ted from al kal i
met al conmpounds E4rd al Kald ne &t P net|al|R pggpunt usual |y
corresponds to to|5@D pp$ based dn th '1‘t"qe 15 The
addi tion and kneged ng 9f ¢ he gtabilijzgr far carnied out by using
a tw n-screw e>tr1§der pr ovi ithijunit) p each of which
conpri ses a kngad&Eng part a d'a! ent} parit put) g pol yner seal
part in between. |The nunber'xQf the unijt [pr y he one or plural.
20 The gtabilizer can be adddd {td t ant |directly and/ or
‘in the formof |alsolutilon. A stirring ibllad %:dle bl ade is
pl aced in the Knegadi ng{part to perfarmtihe t he |pol ycar bonat e
with the stabilli Zer. The kneaging pdrt| clan pstir gam of the vent
part. 25 The vent. pa h a lvent| h ijngi de of the vent
part may be maijntla ned junde}_a rieduged plree‘ vacyum punp, etc.
The kneadi ng of tl’éa poliycar bowat'e and |t h $ c¢anried out at 200
to 350[err]C, bef;erably‘;MO tto 320[ler|r]IC 4ure of 1.333 X
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t enperat ure u’f]rté
& \/\
& \/
= | |58a8 3
L HREEEE E
5 EE|EE E
g ol 5| 8l § oS
- o8] |28 28 2l
5 Esl (2828 2| s
0 = N [ Qe
< 82 2| &
& d8is 2 |88
2 2l 812 2 |23
2 S| 218 g |S|E
2 SIE B el B |33
3 g gloi=lE |1 |82 188
8 = 38l S z = =
% LE-. 2 o ‘A 8 E 'E § e
g |8 281G |2 2 (3|8
£
5
5 | |EEE E 2
s | 525 . 2
i = Mg e




| ower than 200C causes difficulty in the kneading of the polycarbonate and

the stabilizer,
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has a boiling point of preferably 30 to 270[err]C, nore preferably 50 to

200[err] C, and stil

pressure. 15

met hyl but ane, per

2- met hyl pent ane,
di met hyl pent ane,
2- met hyl hexane,
di et hyl hexane,
hexanet hyl et hane,
tri met hyl pent ane,

dodecane, tridecs
hydr ocar bon has 4

preferably 80 to

t he at nospheric g

benzene, tol uene,
2- et hyl t ol uene,
propyl benzene, 3

but yl benzene, sed

p-cymene, 1,2- di

5-tetramet hyl benzer
4-tert-butyltol ug
5-tert-butyl-mxy
1- phenyl hexane, 1
if the above tern
conpound or gener
deconposi tion, th

24

Table 4

les _of the sa

2-di

rigret hyl et g
acecané® and 1
foi nt {of pr¢g
N on

t ol uene, 4-et
trinethyl ben

ut
th
q

Wsw—=5nb

i net hyl

b 2,134
it ang,
ane,

)gt ane,

180 1o

=5
fas)

DD

1yl hexd

S

gt
e afd

D 25 27

dr ogan
et hyljbe

» o
c o

(o el
1N =0 = -

Twin SBr&vExtrgler P

enzene, tert-
,4,5Egétn met

- di thﬁlpro
3-_ 35071 Sop

C

zene 4-di

TOS Ok T X ===

<— o<t

i et hylibenzen
cking &gent a
ergral dEETOAHOSE
t ances Stan be

LoD <

2

205
0

Y
g
urrene,| n
[
¢

1,12,

wnylberze

- cyIfer

Wop B3T3y

-}
aQ

nore preferably 50 to 150[err] C under the atnospheric
iphatic hy
t hyl byt 4

carbons are 2-
, hexane,

pt ane,
, 2- 20

, 2, 4-

ecane,

tic

rr]C, nore

O[ err] C under
ns are

ene,

ityl ene,
zene,

m cynene,

zene,
propyl benzene,
benzene. Even

iln a volatile
Kt her mal

Reactor

Terminal Blocking Agent

Reaction Time (sec)
Pressure (mmHg)
Reaction Time (sec)

.| Pressure (mmHg)

Amount of the Agent (mol-equivalent)

No. of Unit Process Zones
Resin Temp. (C)
Kneading Part

Vent Part

Amount of Hydroxy Terminal (mol/ton)

g
£ 73
3
St
S
(=]
Q
L
) <
ey
.a .__]
g @
a2 |[=
> |5
Q ©
Z’ 2
£ ;
b= 1
o il

Terminal
Blocking
Reaction

Experimental
Results




40

evacuation treatnment.
kneadi ng of the stabilizer in the presen

t

i nve

as pellet 16 tofm or ycar bonat e | pr
pol ynmeri zation i ener alf I 5
t erm nal - bl ocki n gent he
have any form su¢h{& solfi T
addi tives may belamgordi pr
quality is to be ci alfl y; avoided, D
at nosphere befor ¢lggrd W tth an | pert cggdsn 5O
the additives ar ¢ d @ the{far mof a sol|Ot|i D
solution with anfimert gas© 10 | Th [ |
perform the nelf- | ycg ;24 /C
kneadi ng of the tengm nal - P
the stabilizer ig preferg A |
steel, nickel, nijckel all M
material 15 for |[the partl contacting wt Dol
stai nl ess steel ¢r |steel [having nickel| c I
coating | ayer or crroniurncanL;n | ayer. of
above materials rmay cause¢ .dea ion o bol
delay in polynerijzgtg on aof po bondt e of the
reaction or di scclcfg ng qf ojgh ycarbanalte
2[11 O S [e R e o] 2
gl s o=o [Zlalg|S|SwI]]A (2%
S| = O o
| o |
g <
2
H
li
g '\/
ol |9 P~
2 | =858 8
H) ﬂéo%o —
E E| & & e
5 ElE| 8 g|E
3] el gl el § 2|8
38| |2(8l2|8 CIE
§ Elgl (8888 |&s
o0 CIN] ||| Qle=
80 o B ~ > |85
A= <| 8 T |15
4 Og-) @ =
[} A A I Q ol >
2 S gl S g |8
m 5|E| £’ > ||
b = HDQ%D E Q [+ =
2 £ Sl EE] || |8 3| §
5] £ alelel 8 = | |82
8 5 50‘88 8| |E >§
4 = ZlIMdl 1> |8 (B
=
g
‘o g 28 E o
= ‘2 ¥ 8 55
= 1-816 Q..a
(=] O = O ®
~ =M m

Ir gon or,

renoved together with the solvents and the volatile inpurities by the
The pol ycarbonate to be used in the addition and '
ntion may take any form such

uced by nelt-

tate. The
system may
ment of the

terioration of

o replace the

if
ng) the

i pnments to
addi tion and
kneadi ng of

m st ai nl ess

el, and the

erably

m al | oy

er than the

n catal yst,
ki ng 20




The stainless‘steet”to be used in the present invention is, “for exanple,
SUS201, SUS202, SUS301, SUS302, SUS302E, SUS303, SUS303Se, SUS304, SUS304L,
SUS305, SUS308, SUS308L, SUS309. SUS309S, SUS309Mb, SUS310, SUS310S,

SUS312, SUS316, $US316L, |25 SUS317, SUS31L $US318, SUS;3§1, SUS327,
SUS329, SUS330, 3U3347, SUS3847 SUp385, [SU $U$4Q5, U410, SUS416,
SUS420, SUS420F, |SU429, |SUS4AB0, SWS4A3DH 31| $U$434,] SUS440A, SUS440B,
SUS440C, SUS440F,] S@446, SUS US631| a US661. 130 Exanpl es of
the nickel and tHe |@&ckel|l &kl oys| are pure hi¢kel {mdtal, IloW clarbon nickel
(NLC), nickel -al Urrpim§im tijt (i umaal | oy |( ND) i ¢kel {chromjum bjoron-si |l i con
al l oy, Monel netgltg| Mnel 500,0 #brel [ 94RQIIKSVensg i o § Minglq| Hastel | oy A,
Hast el | oy B, Hast@lg)y C,| Hastel® oy D, |{Tas s (\Nid:hrﬁhﬁ | ncol oy,
| ncol oy 800, | ncqgil«2600, 62P, ngl 1718, lindonel X, I11ium
G Ni-O Nel, Carperit-?r 20 Exa of |tHe tijtdnijum and the
titanium all oys argepure )t ifum gl gte (JTA39) ,
titani um pal | adi umtial | oy, i de tiLtani um garibi{de. 40
Exanpl es of the dteel are 50 S$59 gs stlegl {for general
structural purpose,.| SKD-11 as alloy topl]|s 4 $MH41, SNt |50, SM 50Y,
SM 53 and SM 58 gs [steel mith inproved weat bill ijty and SUH309 and SUH4A09
-as heat-resisting steel. 17 JTke aboye] a i gtijons such as SUS201,
SS34, etc. are , ;/-' ‘;
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notations of JIS specifications. The above stainless steel, "nickel, nickel
alloy, titanium titaniumalloy and steel are preferably subjected as

necessary to 5 various heat-treatnment such as burpn-in_ _annealing,
hardeni ng, tenpefihg, cepentatisqg, ni{riding, |suf fur zat| oh and supzero
treatnment to inpfoye the strﬁﬁ%?ﬁj i i g {stirujcture (dpupl e-1ayer
structure) using|ltip or pore (ki ndg of terijalis se|] ected| ffomthe above
materials may be| ap8pt ed |n 10N #Ne readt ¢r {td be uspd i h fhe pr esent
invention. A harflafBtall]|c.. nate ial having dxclel] ent| abrps|op resistance
and corrosion reppifiance| has toobe used|atl tlhel part cgntpactipg with the
pol ymer. Stainl ef&| Bteel 5 or st@etsCh "_Qla,g i%lgmcgsm;inf. Qyer, titanium
al l oy coating IayE%uor chrom unycoat i ng Iaver“nay be|dsed at |the part 15
contacting with ;ﬁiﬂponTeP; Inithe c@ase of |usj ng [ hge abpve-pentioned
coated netal, it|i§ pref br a applylvarilous heat-treatge1t such as
burn-in, annealing Hhard=nin , tenpering, {cegmgntpt|oh, n|tfiding,
sul furization ang >upzerP tr nmedt to ifnpravel the s.renbtw. 20 .
Al t hough there i$ no particularrestrifcti gn lonf thel k|l nd pf|the stainless
steel or steel t e usefl in the coatilng, {usie lof{ thelaboyet frenti oned
stainless steels|ianhd steels is preferablie. clonpogi {ion{of pol ycarbonate
by the by-product of terTinaI cki ng deactli on, | al pfobl emipherent to
conventional protess, was resqeﬂ and the|ihttins|c viscosity of the
finally produced p)bycar)onatg%ngln begane jeasi| y|copntrol fabl e by the use
of this process fofSthe produc pal ycar bonpt g fesip. | Al pol ycarbonat e
resin containing|g |n1tudmnunb¢r of fydragxy} term pals apd h&ving excel | ent
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gf5etorstabil By ande) 218l elnlglE |=le
gg o o} o
"l g P
£
& \\ff?Sﬂ
& \/
3.3 2
2) I RIIC R 8
] ) O —
3 | (EEEE |3
= Ql o 2| 3l 4l 8 o
5] Ra’ Vo) =i VI &| O -_—f D
S0 I N1 F-vi = w1 Q|
< 8l 2 bl
& 28~ 2 |88
v |9 R Gl k)
k| £|& 3] 5 g S|
m S| E| &% > |s|®
. = == 2] g = ) ol =
) £ gl eE (& 8 |8lE
b~ o= :Of.:-c g = 3
Q £ <] Bl s 1 S| 8
1] T NRZIB (=] = >
[ 5] EOOC‘. o s ,E
4 = ZdIM] 1> |8 o<
g
=
Q
N g =
L = M8 o
2 | |52 3 ¥
B A M




30 hydrolysis”resiétance can be produced by the process of the present
invention. The nolded article of the produced pol ycarbonate resin has
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The amount of term nal hydroxyl group in the polycarbonate resin was
determ ned by dissolving 0.02 g of a specinen in 0.4 m of 15 chloroform
and determ ning the value at 20[err]C by using 1H NVR (EX- 270, product of
JEOL Ltd.) Exanmple 1 D phenyl carbonate and 2, 2-bi s(4-hydroxyphenyl) propane
were 20 charged into a nelting tank furpished with a stirrer -at a ratio of
1.05 nol of the former per 1 nol of the T7atter, the atnosphere in the tank
was replaced with nitrogen and the content of the tank was nelted at 150C.
The molten mixture was transferred to a vertical stirring tank 25 '
furni shed wi Exampleakf i onation colum, added with 2 X 10[ err] equival ent of
bi sphenol A di sodi Arpalgtarbondtd résihOWeshroduced almder thie doztditionsfithenoni um
hydr oxi de bapg@dndplel 1mekedift for2thestdrminadislsyhen bl &iopaperforsededgt ed

with each ot fjef JIHfikARAI PSadtbe (ﬁ?ﬁ?
af

oo gggs{%g%t PRsHAIg, ShEBE %0,
180[err] C an ea&tl on,_pressure i a and r.enovi ng
h duted R F%iﬁﬁoiﬂegpﬁﬁ &%’1 Py r%ﬁ:%‘, éﬂas w4 iR ARy th
Fegcf  on (r:n?x?g ”3,@5 ths w nifaqtlan ¥ _|t§ﬁé}rpé&9e Fesin was pg fihéﬁd- v the

tenperature of 200Tkerpecaswchst resuléscrithe preamir of biyduoxyo teaigal) teHg) .
The prepol yniitriesic widepsity awed the brsdlerer efthieoLab \coldr salteddof tid finhllg t ank
wi t hout fracpheiablolfelBohafd fedis Hrdidhfviitin ZHOMRIKIE §, and 1.333 hPa (1

nmHg) to produce a polycarbonate with the targeted intrinsic viscosity of
0.35 and the whole quantity of the produced pol ycarbonate was pelletized.
SUS316 was used as the material of the nelting tank and the vertical
stirring tank. 40 The obtained pellet had an intrinsic viscosity of
0.354, a b-value of the Lab color systemof 0.3 and a term nal hydroxyl
group content of



100 nol /ton. ThHe produced pol ycarbonate pellets were supplied to a tw n-

19 screw extruder having an inner dianmeter of 30 mm provided with
three-stage addition ports with three-stage vent hol es, having an extrusion
capacity of 5 kg/hr and operated at a rotational speed of 200 rpm added
with 1.5 nol - equi val ent of 2-nethoxycarbonyl phenyl 5 phenyl carbonate
based on the hydroxy term nal group anount of the pol ycarbonate and
subjected to terfgjal Ol ocki ng reacii ¢njurder [t hg fondjt{ohs shown in the
Table 1. Thereaft{§}|,.. |dodecyl benzenesullfdnilc pcid | tetrabutyl -

phosphoni um sal t %g added stabi i zer] tjo the fw nfsgrew extruder 10
in the formof an&gequs | utfon ‘and Kndgaded,. | nfo the|pplycarbonate. The
addi ti on and kneadigg qf t e\§t'biliz rfwas fcarrjed out pt|an addition
anount of 20 ppmtmtgd og th ol ycar onate at{ an pxtrusfop rate of 5
kg/hr, a rotationall gspged: of 200 rpm rgsiin gtenperatpurg pf 290[err]C, a
kneadi ng pressuré¢ cfg 1.1393 X@Q_Jc%rr]o_ Pao( %][@r_rj%rﬁ%—!g «|a kneading 15 - -
time of 20 seconds,|ma Ve @t-paét press re*c\uft\ﬁ).otﬂ@ (5| Hg) and a
venting period off 2& sgcends pnd using @ single unjt protegs zone. The
whol e -quantity off tjg& pol nat e|resi/n |prjoduced| by [he above production
process was pellgtijaed.| Thg  matjgri al of {tHe jtw nrsprew ektfuder used in the
termnal - 20 bl ockhg |readfi onJand|t he|addiijtijon| apd khepd| ng of the
stabilizer was a nié%el-chro um bofon-gilficon al l py fpr{the inner face of .
the cylinder and|SKD-1% having titani éminiftrjide copting |ayer for the screw
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segnent. The neasured results of the anount of hydroxy terminal, -the 25
intrinsic viscosity and the b-value of the Lab color systemof the finally
obt ai ned pol ycarbonate resin are shown in the Table 1. [err] 21
Exanples 2 to 15 Pol ycarbonate resins were produced under the conditions of
t he Exanple 1 except for the term nal -bgpcki ng reaction perfornmed under the
conditions shown in the Tables 2 to 8 and the whole quantity of the 5
produced resins were pelletized. The nmeasured results of the anount of
hydroxy termnal,_the intrinsic viscosity and the b-value of the Lab col or
syst em of t Hexampla W obt ai ned pol ycarbonate resins are shown in the Tables
2 to 8. [err] A pplycarbonate resin was produced under the conditions of the
Example 1 except for the terminal-blocking reaction performed by
using a single shaft horizontal reactor (made of SUS316) at an
5 extrusion rate of 20 kg/hr and a rotational speed of 10 rpm under
conditions shown in the Table 10 and the whole quantity of the
produced resin was pelletized.
The measured results of the amount of hydroxy terminal, the
intrinsic viscosity and the b value of the Lab color system of the finally
10 obtained polycarbonate resins are shown in the Table 10.
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Example 18

Diphenyl carbonate and 2,2- b1s(4-hydroxypheny1)propane were
charged into a melting tank furnished with a stirrer at a ratio of 1.05
mol of the former per 1 mol of the latter, the atmosphere in the tank

5 was replaced w1th nitrogen and the content of the tank was melted at
150°C.

The molten mixture was transferred to a vertical stirring tank
furnished with a fractionation column, added with 2 X 10-¢ equivalent of
bisphenol A disodium salt and 1 X 10¢ equivalent of

10 tetramethylammonium hydroxide based on 1 mol of 2,2-bis(4-
hydroxyphenyl)propane and reacted with each other while keeping the
system at a reaction temperature of 180°C and a reaction pressure of
133.3 hPa (100 mmHg) and removing the produced phenol through the
fractionation column, and subsequently the reaction mixture was

15 subjected to prepolymerization at a reaction temperature of 200°C
under a reaction pressure of 40.0 hPa (30 mmHg).

The prepolymerized polymer was transferred to a Vert1ca1
stirring tank without a fractionation column and maintained at 270°C
and 1.333 hPa (1 mmHg) to produce a polycarbonate with the targeted

20 intrinsic viscosity of 0.35. '

2-Methoxycarbonylphenyl phenyl carbonate was added as a
terminal-blocking agent to the vertical stirring tank in an amount of
1.0 mol-equivalent based on the hydroxy terminal group amount of the
polycarbonate, the terminal blocking reaction was carried out under

25  the addition kneading conditions shown in the Table 11, and the whole
quantity of the produced polycarbonate was pelletized.

The produced polycarbonate pellets were supplied to a twin-
screw extruder having an inner diameter of 30 mm and provided with
three-stage addition ports with three-stage vent holes, and

30 dodecylbenzenesulfonic acid tetrabutylphosphonium salt was added as
a stabilizer to the kneading part of the twin-screw extruder in the form
of an aqueous solution and kneaded into the polycarbonate. The
addition and kneading of the stabilizer was carried out at an addition
amount of 20 ppm based on the polycarbonate at an extrusion rate of 5

35 kg/hr, a rotational speed of 200 rpm, a kneading pressure of 1.333 X 104
hPa (10 mmHg), a kneading time of 20 seconds, a vent-part pressure of
20.0 hPa (15 mmHg) and a venting period of 20 seconds.

The whole quantity of the polycarbonate resin produced by the
above production process was pelletized.

40 The material of the twin-screw extruder used in the add1t1on
and kneading of the stabilizer was a nickel-chromium-boron-silicon
alloy for the inner face of the cylinder and SKD-11 having titanium
nitride coating layer for the screw segment.
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X 29 Exanple 16 A polycarbonate resin was produced under the conditions
of the Exanple 1 except for the term nal-bl ocking reaction perforned by
using a horizontal reactor (made of SUS316) at an extrusion rate of 20 5
kg/'hr ‘and a rotational speed of 10 rpm ypder conditions shown in the Table
9 and the whole quantity of the produced resin was pelletized. The neasured
results of the anmpbunt of hydroexy term' nal, the intrinsic vi scosity and t he
b-val ue of the Laf,color s éem o f| naII OE!E ed poI yca,.rb

resins are shown M Feasy %P rgsu ts lamo‘%/ﬂ exy #e onate
resin was piBtuBsi¢ visensityt anddbadi-v he Iqeblz)oém‘aﬁtgnenﬁﬂpe % he

t er m nal - bl obkaingdrpaytarbonate fresinesirdshownrig thesTablecl Ehaft hori zont al
reactor (nmade of SUS316) at an



5 extrusion rate ef 20 kg/hr and a rotational speed of 10 rpm under
conditions shown in the Table 10 and the whol e quantity of the produced
resin was pelletized. The neasured results of the anpbunt of hydroxy
termnal, the intrinsic viscosity and the b value of the Lab col or system
of the finally 10 obtained pol ycarbonate resins are shown in the Table 10.
[err] 33 Exanpl e 18 Di phenyl carbonate and .

2, 2-bi s(4-hydroxyphenyl)propane were charged into a nelting tank furnished

with a stirrer af a ratiio of 1.05 npl|of tlhe hol of the
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15 subj.ected to prepol ynerization at a reaction tenperature of 200C under a
reaction pressure of 40.0 hPa (30 nmHg). The prepol yneri zed pol yner was
transferred to a vertical stirring tank without a fractionation colum and
mai ntai ned at 270[err]C and 1.333 hPa (1 mmHg) to produce a pol ycarbonate
with the targeted 20 intrinsic viscosit%6of 0. 35. 2- Met hoxycar bonyl phenyl
phenyl carbonate was added as a term nal™bl ocki ng agent to the verti cal
stirring tank in an anount of 1.0 nol-equival ent based on the hydroxy

term nal group amount of the pol ycarbonate, the term nal bl ocking reaction
was carried Bxamplgerl2® 24e addition kneadi ng conditions shown in the

Tabl e 11, and t he Rblycarbomatii tegins were produoed dinslerytber comtitionad the

pel letized. Tanpsledacededist Yoarthenatditieh | g6d kaeadsigopfi gk tstabilizgrn-
screw extr Udghafa?iﬂeﬁguﬁ&?i’ PHE rcgﬂﬂjmseﬁheévns‘ﬂl e 164 9%ietd Wik @ the
| on_ (%I’ [ Lhree-
gl Pg-gﬁg%

t hr ee- st age 3 n : and 30
dodecyl be zeﬁé lgéi&ﬁ% % ggﬁﬂ%ﬁ?éﬁﬂ %ﬁﬁlmas added as, a
stabilizer to the kReJBEA§UIRG regylt gnEEFEMP 4 1¥¥F¥$%Efbﬁnlof
an aqueous sDhtringin visoosityeanidthe bvaluecofidieyLab sk systemeotiha fnalyand
kneadi ng of bbeaisedidlyeabonate casinsadewitoval imthadtileoh2dodidht of 20 ppm
based on the polycarbonate at an extrusion rate of 5 35 kg/hr, a rotational
speed of 200 rpm a kneading pressure of 1.333 X 10[err] hPa (104 mtHg), a
kneading tine of 20 seconds, a vent-part pressure of 20.0 hPa (15 nmHg) and
a venting period of 20 seconds. The whole quantity of the pol ycarbonate
resin produced by the above production process was pelletized. 40

The material of the twin-screw extruder used in the addition and kneadi ng
of the -stabilizer was a nickel-chrom umboron-silicon alloy for the inner
face of the cylinder and SKD-11 having titani um




34 The neasured results of

the intrinsic viscosity and the b-val ue of

nitride coating |layer for the screw segnent.

t he anobunt of hydroxy term nal,
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[err] - [err]

40 Exanple 25 A polycarbonate was produced under the

conditions of the Exanple 1 except for the use of 2 X 10[err] equival ent of

bi sphenol A di sodli

1

2, 2- bi s(4- hydr oxy

resin was pelleti
0.354, a b-val ue
content of 95 nol

kneadi ng 10 of @

pel |l et under the

the stabilizer Dba
anount of hydroxy

Lab col or system
in the Table 15.
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Q3

'win, SBréw
o Cadt;
tetrabutylphpsphopium3ai

T

Dodecylbegzéhesuffo
Undifdted Stk Liujd = 2

d
pe

"y

er

%ns

Tty

the obtiailnd
x¢epeo f
IEQASUIT ¢

;|

i
y(
d

tH

th
19¢

200
Dodecylbenzenesulfonic acid

Example 21
Twin Screw Extruder

tetrabutylphosphonium salt
Aqueous Solution

20

290

0.351
1.1

20

Adding Form of Stabilizer

Extrusion Rate (kg/hr)
Rotational Speed (rpm)

Reactor
Stabilizer

Amount of Stabilizer (ppm)
No. of Unit Process Zones

Resin Temp. (‘'C)

ol e
an i
{29 and
eact
0
|
TRe
| s¢ogi t
I poljyd
o
OISR
31138
IR
[:}] [}
HEEE
2.6 8|8
2| 5| 2|8
ol 8l ol §
-T2
-
NG
Sl e
3 |8
=] (5]
Ml >

b-Value of the Lab Color System

Intrinsic Viscosity

Amount of Hydroxy Terminal (mol/ton)

Kneading of

Addition and
Stabilizer

Experimental
Result

of the produced
vi scosity of
roxy term nal

the addition and

d pol ycarbonate

e use of 2 ppm of

sults of the

e b-value of the
resins are shown



[err] - 42 CEAI M5-1. A process for the production of a polycarbonate by
the nelt polycondensation of an aromatic di hydroxy conpound with an 5

aromatic carbonic acid diester in the presence of a pqglycaondensation
catal yst charactdrijzed in tihat, dftljer| the|[mglt¢ pol ycordqnsation, a term nal
bl ocki ng agent expriessed by tihe flol|l owi pg|f.orfulla}(1) |[grr] [in the
formula, Rlerr] i{s |chl orijng gtm| net hory atbonyl f{groyp (or| et hoxycar bonyl
.group; R2 is an 4l K gr quy hé‘/i ngﬁa arboninumyer] of (1|0 to 30, an
al koxy group havi|g carfbgn [F@inbesl of L §o|3Q, |ar} aryl [grijoup having a
carbon number of |@}td 30 jorj ArE arf@ioxy proup _havi ng a cdrfon nunber of 6 to
30; the al kyl grc@: Savi rg’gc_&rhosnm 3 R ﬁ?quo ar|étit he al koxy group
havi ng a carbon r@‘@‘?r of| 1 t|@3J @pmy| be fepl gcad | tlh [ net hoxycar bonyl ,
et hoxycar bonyl, |f-dret hdxy- ¥ c@bony| phenyll) dxycar Bonyl| or
( o- et hoxycar bonyl{phényl ) dxylcdrbony®| langd t1he¢ aryl |grodp |havi ng a carbon
nunmber of 6 to 3( qﬁ'd t he aryl,;ﬁ)xy gr oup| havilng aq dar bgn nt{nber of 6 to 30
may be substitutgd jwith netjhgxycar bonyl etthoxycdr bonyl}, | s
(o- net hoxycar bonyl ghenyl )loxty-| car{bany] ,
(o- et hoxycar bonyl{phenyl) dxylcdr bonyl] fn} allky gvilng d 40 | carbon nunber of
1 to 30 or an al QoXy havijng g carfpon nupber [off 1 tjo 3Q] |i s| added and
kneaded into the {sylstem gt {200 tg 350 Lindenl a
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pressure of 1;013 hPa (760 nmHg) or below for 0.1 second or'longer in an
anount of 0.3 to 4 nol-equival ent based on the hydroxy term nal group
anount of the polycarbonate, and a stabilizer is added and 25 kneaded .
thereafter at 200 to 350[err]C under a pressure of 1.333 X 10[err] hPa
(10[err] mmHg) or below for 0.1 second gy |onger. 2. A process descri bed
in the Caim1l, characterized in that a tw n-screw extruder furnished with
one or nore unit process zones each conprising a kneading part and a vent
part is use |n t dd|t| on 30 and kneading of a term nal - bI ocki ng agent
and a term ent is added to the kneadi ng part.

process descri bedAl mom@r aatﬁ avas Hprasarcedi ymlerrnthmaondmonﬁeaﬁlthg part
of the unit Eb:rampbs 1z opeeptsfqy shedusd of & XuisE retqalﬂva]em @ﬁ bisphersolt Apar t

2gght gtehvren ﬁn@QQlt anGad £Q> 1RES 285, |§§3ﬁ ;ﬁ;ﬂié gg%ggn\d‘ th

descri beg \#1% ‘%?fi/t 9& g&ﬁ?égn@ﬁ %ﬂalle {3, st o ki nd of
r eact or sel ect ed HEﬁjE é’é’c%‘%ﬁn%ﬁ%ﬁlvéswml aQ gg uteank is
used in theohdhetli.alm calor syséemn 6f 0539 and ach g;oaggmt A

process desamolted.i n either one of the Cains 1 to 4 5 characteri zed in
that the additi onTaaddefindl fb%éﬁmg%at:ﬁbﬁ' a8l thb%&dlmﬁxﬂﬂﬁdtkﬁé@dﬁ@ ried
UL 38 340 58 PABNRE BRE pobus Ve i 9BuBbke el O 6.
A process des erthe conditions of the Exam excep Lc e Use of 2 ppm of the

stab1hzer based on the polycarbonate.

The measured results of the amount of hydroxy terminal, the
intrinsic viscosity and the b-value of the Lab color system of the finally
15 obtained polycarbonate resins are shown in the Table 15.



characterized-in that the systemis evacuated under a pressure of 666 10
hPa (500 nmHg) or below for 0.1 second or |onger after the kneading of the
term nal bl ocki ng agent. 7. A process described in the O aim6,
characterized in that the evacuation treatnment after the kneading of the
term nal bl ocking agent is carried out under a pressure |ower than the
pressure in the 15 kneading of the term nal bl ocking agent. 8. A

process described in either one of the Claips 1 to 7, characterized in that:
t he conpound Aﬁbessed by the afqrenmgnt| ohe has a structure
expressed by tlhe V-1l [e ormul a, the
definition of R he| dpf e 20 formula (1);
Rlerr] is an boh pu 30 or an aryl group
havi ng a car bon '5 . ; tWesé I epl aced with
substituents dg®jxed Q@ the Claimi1].] 9 escribed in either
one of the Cla.ﬂ‘ 1 a7, eharactigr]i zjes|sn 1 yound expressed by
the af orenenti d?(i}iﬁé§3i2§a tssed by the
follow ng for 2 [err] [in tlhe f prpul inition of Rlerr] is
the sane as th (n thg florjmul a| ( an al kyl group
havi ng a carbo o 3¢ gr jan|afyl g a carbon nunber
of 6 to.30; th rpupsi_may jjbe regldcej M 1 ts defined in the
Caim1]. 30 1 prodes|s [descri one of the C ains
l1to 9, charac[erized in that thg poljycpnde yst is conposed of
1 X 10[err] tol-LX-1D[err] equivgl ak & on 1 nol of the
aromatic
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" 44 di hydroxy .conpound, of an al kali netal conpound and/or anh al kaline earth
nmetal conpound and a nitrogen-containing basic conpound. 11. A process
described in the Claim 10, characterized in that a stabilizer is added in
an anount of 0.5 to 50 nol based on 1 nobl 5 of the main pol ycondensation
catal yst. 12. A process described in either one of the Clains-1 to 11,
characterized in that at |east one ki nd%%f conpound sel ected fron1su|fon|c
aci d ammoni um salts, sul fonic acid phosphoniumsalts and sul fonic acid
esters is used as the stabilizer. 10 13. A process described in
either one of the aims 1 to 11, ch&IaAIMS zed in that at |east one kind
of conpound sel ected fromesters, amonium salts and phosphoni um salts of

dodecy! benzene- sulf oni ¢ AGjMehsy §r6&'&ci éﬁ‘tﬁfégﬁl catfionate a& lecess

described in |th t hat at
| east one klnﬁ elé'ﬁg@g‘fﬁ&?‘%%‘fe t%&?"f%ﬂi 31|y RBL || 'gﬁq%f ers,
p- t ol uenésuldreRaGE fer 1, the piesRBER)| H dhiRoEQ oni um
salts, benzeatalyst otharagterizedtiar éﬁhab,emf@reélhléf aele H@lb’donmﬁfdm,salts and
benzenesul f germingl blopkigphgmtiexmmissed by theddllawinhgdomnabs (1)zer. 20
15. A process described in either one of the Clains 1 to 14,
characterized in that a tw n-screw extruder having at | east one unit
process zone conpri sing a kneadl ng part and a vent part placed at the
downstream si de of t L.n_cg part with.or (W thout a polynmer seal part in
between is used in th ddi fli on of the stabilizer, and the 25 stabilizer
i s added to the kneadi ng pa®t of the tw n-screw extruder directly or in the
state of a solution.

[in the formula, R! is chlorine atom, methoxycarbonyl group or

ethoxycarbonyl group; Risan alkyl group having a carbon number of 1
10 to 30, an alkoxy group having a carbon number of 1 to 30, an aryl group
having a carbon number of 6 to 30 or an aryloxy group having a carbon’
number of 6 to 30; the alkyl group having a carbon number of 1 to 30
and the alkoxy group having a carbon number of 1 to 30 may be
replaced with methoxycarbonyl, ethoxycarbonyl, (o-methoxy-
15 carbonylphenyl)oxycarbonyl or (o-ethoxycarbonylphenyl)oxycarbonyli,
and the aryl group having a carbon number of 6 to 30 and the aryloxy
group having a carbon number of 6 to 30 may be substituted with
methoxycarbonyl, ethoxycarbonyl, (o-methoxycarbonylphenyl)oxy-
carbonyl, (o-ethoxycarbonylphenyl)oxycarbonyl, an alkyl having a
20 carbon number of 1 to 30 or an alkoxy having a carbon number of 1 to
80] is added and kneaded into the system at 200 to 350°C under a
pressure of 1,013 hPa (760 mmHg) or below for 0.1 second or longer in
an amount of 0.3 to 4 mol-equivalent based on the hydroxy terminal
group amount of the polycarbonate, and a stabilizer is added and
25 kneaded thereafter at 200 to 350°C under a pressure of 1.333X 105 hPa
(10° mmHg) or below for 0.1 second or longer.
' 2. A process described in the Claim 1, charactenzed in that
a twin-screw extruder furnished with one or more unit process zones
each comprising a kneading part and a vent part is used in the addition
30  and kneading of a terminal-blocking agent and a terminal blocking
agent is added to the kneading part.

3. - A process described in the Claim 2, charactemzed in that
the kneading part of the unit process zone is placed at the upstream
side of the vent part and the vent part and the kneading part are

35 directly contacted with each other without a polymer seal part in
between. _

4, A process described in the Claim 1, characterized in that

* ¢ L n S *



16. . A process-.described in either one of the Clains 1 to 15;°
characterized in that the evacuation treatnent after the kneading of the
stabilizer is carried out under a pressure of 1,013 hPa (760 mmHg) 30 or
bel ow for 0.1 second or |onger. 17. A process described in either one
of the Clains 1 to 16, characterized in _that the material of the reactor to
performthe nelt pol ycondensati on of t he pol ycarbonate, the addition and
kneadi ng of the term nal bl ocking agent and the addition and kneadi ng of
the 35 stabilizer is a netallic material selected fromstainless steel,

ni ckel , niclatlleast ope kindaof wenctoirt selectedafrbny aahdrigontal mactostaaidhiaess

steel or steeltibalystigribigC kghkcizatised irythe, aldition wndlknyadiagt ofigheayer or
chrom um coglifithd13)18king agent.

5. A process described in either one of the Claims 1 to 4,

5 characterized in that the addition and kneading of the terminal
blocking agent are carried out at 240 to 320°C under a pressure of 666
hPa (500 mmHg) or below.

6. A process described in either one of the Claims 1 to 5,
characterized in that the system is evacuated under a pressure of 666

10  hPa (500 mmHg) or below for 0.1 second or longer after the kneading of
the terminal blocking agent. .

7. A process described in the Claim 6, characterized in that
the evacuation treatment after the kneading of the terminal blocking
agent is carried out under a pressure lower than the pressure in the

15 kneading of the terminal blocking agent.

8. A process described in either one of the Claims 1 to 7,
characterized in that the compound expressed by the aforementioned
formula (1) has a structure expressed by the following formula (1)-1

[in the formula, the definition of R! is the same as the definition in the
20 formula (1); R2! is an alkyl group having a carbon number of 1 to 30 or
an aryl group having a carbon number of 6 to 30; these groups may be
replaced with substituents defined in the Claim 1].
9. A process described in either one of the Claims 1 to 7,
characterized in that the compound expressed by the aforementioned
25 formula (1) has a stru;:ture expressed by the following formula (1)-2
R

<(§§--O—-—C—--R22 ...... (1)-2

l
0

[in the formula, the definition of R! is the same as the definition in the

formula (1); R22 is an alkyl group having a carbon number of 1 to 30 or

an aryl group having a carbon number of 6 to 30; these groups may be
replaced with substituents defined in the Claim 1].

30 10. A process described in either one of the Claims 1 to 9,

characterized in that the polycondensation catalyst is composed of 1 X

07 to 1X102 equivalent as a whole, based on 1 mol of the aromatic
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dihydroxy compound, of an alkali metal compound and/or an alkaline
earth metal compound and a nitrogen-containing basic compound.

11. A process described in the Claim 10, characterized in
that a stabilizer is added in an amount of 0.5 to 50 mol based on 1 mol
of the main polycondensation catalyst.

12. A process described in either one of the Claims 1 to 11,
characterized in that at least one kind of compound selected from
sulfonic acid ammonium salts, sulfonic acid phosphonium salts and
sulfonic acid esters is used as the stabilizer,

13. A process described in either one of the Claims 1 to 11,
characterized in that at least one kind of compound selected from esters,
ammonium salts and phosphonium salts of dodecylbenzene-sulfonic
acid is used as the stabilizer.

14. A process described in either one of the Claims 1 to 11,
characterized in that at least one kind of compound selected from p-
toluenesulfonic acid esters, p-toluenesulfonic acid ammonium salt, p-
toluenesulfonic acid phosphonium salts, benzenesulfonic acid esters,
benzenesulfonic acid ammonium salts and benzenesulfonic acid
phosphonium salts is used as the stabilizer.

15. A process described in either one of the Claims 1 to 14,
characterized in that a twin-screw extruder having at least one unit
process zone comprising a kneading part and a vent part placed at the
downstream side of the kneading part with or without a polymer seal
part in between is used in the addition of the stabilizer, and the
stabilizer is added to the kneading part of the twin-screw extruder
directly or in the state of a solution.

16. A process described in either one of the Claims 1 to 15,
characterized in that the evacuation treatment after the kneading of
the stabilizer is carried out under a pressure of 1,013 hPa (760 mmHg)
or below for 0.1 second or longer.

17. A process described in either one of the Claims 1 to 16,
characterized in that the material of the reactor to perform the melt
polycondensation of the polycarbonate, the addition and kneading of
the terminal blocking agent and the addition and kneading of the
stabilizer is a metallic material selected from stainless steel, nickel,
nickel alloy, titanium, titanium alloy and steel or a stainless steel or
steel having nickel coating layer, titanium alloy coating layer or
chromium coating layer.

O



