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BRANCHED POLYCARBONATE RESIN

IECHNICAL FIELD

The ©present invention relates to a Dbranched
polycarbonate resin, precisely to a branched poclycarbonate
resin that exhibits improved moldability in blow molding and
so on and giﬁes good moldings especially having improved
appearances and color tone.

BACKGROUND OF THE INVENTION

Generally having good transparency, good heat
resistance and good mechanical properties, polycarbonate
resins to be produced from bisphenol A and others have many
applications in various fields. However, the polycarbonate
resins generally have low melt tension. Therefore, when
molded through blow molding, extrusion, vacuum forming and so
on, they are often defective in that their moldings could not
all the time have even thickness. In addition, as they often
draw down while being molded, they could not be formed into
satisfactory moldings.

For overcoming the defects, Japanese Patent Laid-Open
No. 47228/1984 discloses a method of adding from 0.1 to 2.0
mol% or so of a branching agent having three functional groups

to a polymerization system to give a branched polycarbonate

resin.
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The melt tension of the branched polycarbonate resin
as produced according to that method could surely be increased
in some degree, but is not still on a satisfactory level. On
the other hand, in order to produce a branched polycarbonate
resin having a satisfactory level of melt tension according
to the method, a large amount of the branching agent must be
used. In that case, however, increasing the amount of the
branching ageﬁt added will lead to an unfavorable situation
where crosslinked polycarbonate resins are readily produced.
This is problematic in that the resins are often gelled. 1In
addition, it is said that, with the increase in the branching
agent added, the impact resistance of the polycarbonates
produced is to lower. For these reasons, the acceptable amount
of the branching agent is limited, and it is desired to reduce
as much as possible the amount of the branching agent to be
added.

The object of the present invention is to provide a
branched polycarbonate resin of which the branching agent
content is controlled low, which has good melt characteristics
including high melt tension, and has good heat stability, and
which therefore can be stably produced and molded even through
blowmolding, extrusion, vacuum forming and so on without being
vellowed during the residence time in the molding process.

We, the present inventors have already invented a

branched polycarbonate resin having good melt characteristics
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including high melt tension, for which is used a tetrahydric
phenol having a specific structure and serving as a branching
agent with the amount of the branching agent to be used being
controlled low (Japanese Patent Application No. 228742/1997).
DISCLOSURE QF THE INVENTION

We, the present inventors have assiduocusly studied so
as to obtain a polycarbonate having better heat stability, and,
as a result, have found that, when a tetrahydric phenol having
a specific structure is used as the branching agent in producing
the polymer, then the above-mentioned object can be attained.
On the basis of this finding, we have completed the present
invention

Specifically, the invention provides a branched
polycarbonate resin for which is used a tetrahydric phenol
having a structure of the following general formula (1) and
serving as a branching agent, and which has a branching agent
content (that is, the ratio of the branching agent in terms
of mol% td the total by mol of (dihydric phenol + chain
terminator + branching agent)) of from 0.01 to 0.4 mol% and

an intrinsic viscosity [n] of from 0.5 to 0.6, and is

substantially free from crosslinks:

10 APR 2002



(RY), (RY),

HO OH

HO
OH

R! C A C R!

'(R’), (R’), (1)

wherein A, R}, R® and p are as follows:

A represents a polymethylene group having from 7 to 20
carbon atoms, an alkylene or alkylidene group having from 2
to 20 carbon atoms but excluding polymethylene groups having
from 1 to 6 carbon atoms, a cycloalkylene or cycloalkylidene
group having from 5 to 20 carbon atoms, an arylene or
alkylarylene group having from 6 to 20 carbon atoms, an
arylalkylene group having from 6 to 20 carbon atoms, -0-, -CO-,
-S-, =S0-, or -S0,-;

R' represents a hydrogen atom, an alkyl group having from
1 to 8 carbon atoms, an aryl group having from 6 to 20 carbon
atoms, or an arylalkyl group having from 7 to 20 carbon atoms,
and R!'s may be the same or different;

R? represents a halogen atom, an alkyl group having from
1l to 8 carbon atoms, an aryl group having from 6 to 20 carbon

atoms, or an arylalkyl group having from 7 to 20 carbon atoms,
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and plural R¥'s, if any, may be the same or different;
p indicates an integer of from 0 to 4;

or they are as follows:

A represents a single bond, a polymethylene group having
from 1 to 20 carbon atoms, an alkylene or alkylidene group
having from 2 to 20 carbon atoms, a cycloalkylene or
cycloalkylidene group having from 5 to 20 carbon atoms, an
arylene or alkylarylene group having from 6 to 20 carbon atoms,
an arylalkylene group having from 6 to 20 carbon atoms, -0-,
-C0~, =-§-, =-80-, or -S0;-;

R' represents an alkyl group having from 7 to 20 carbon
atoms, an aryl or alkylaryl group having from 6 to 20 carbon
atoms, or an arylalkyl group having from 7 to 20 carbon atoms,
and R''s may be the same or different;

R? represents a halogen atom, an alkyl group having from
1l to 8 carbon atoms, an aryl group having from 6 to 20 carbon
atoms, or an arylalkyl group having from 7 to 20 carbon atoms,
and plural R®'s, if any, may be the same or different;

p indicates an integer of from 0 to 4.

The invention also provides a branched polycarbonate
resin for which is used a tetrahydric phenol having a structure
of the following general formula (2) and serving as a branching
agent, and which has a branching agent content (that is, the
ratio of the branching agent in terms of mol% to the total by

mol of (dihydric phenol + chain terminator + branching agent))
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of from0.01 to 0.4 mol% and an intrinsic viscosity [n] of from

0.5 to 0.6, and is substantially free from crosslinks:

(R4, (R,
OH
HO
R? C Al C— R?
HBO i OH
(RY), (RY), (2)

wherein A', R?®, R' and p are as follows:

A! represents an arylene or alkylarylene group having

from 6 to 20 carbon atoms, or an arylalkylene group having from

6 to 20 carbon atoms,

R® represents a hydrogen atom, an alkyl group having from
1 to 8 carbon atoms, an aryl group having from 6 to 20 carbon

atoms, or an arylalkyl group having from 7 to 20 carbon atoms,

and R®>'s may be the same or different;

R® represents a halogen atom, an alkyl group having from
1 to 8 carbon atoms, an aryl group having from 6 to 20 carbon

atoms, or an arylalkyl group having from 7 to 20 carbon atoms,

and plural R''s, if any, may be the same or different;

p indicates an integer of from 0 to 4.
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BEST MODES OF CARRYING QUT THE INVENTION

The invention is described in detail hereinunder.
1. Branched polycarbonate resin:

The branched polycarbonate resin of the invention is
characterized by the following characteristics:
(1) Characteristics:

<1> Branching agent content:

The brahching agent content of the resin indicates the
mol% of the branching agent in the resin, relative to the number
of all mols of (dihydric phenol + chain terminator + branching
agent) therein, and falls between 0.0l and 0.4 mol%, but
preferably between 0.05 and 0.40 mol%. If the content is
smaller than 0.0l mol%, the melt tension of the resin will be
low, and blow molding of the resin will be difficult. If, on
the other hand, the content is larger than 0.4 mol%, the resin
will be crosslinked and gelled whereby the impact resistance
of the moldings of the resin will be low.
<2> Intrinsic viscosity [m]:

The intrinsic viscosity of the resin preferably falls
between0.5and0.6. Ifitissmaller than0.5, themelt tension
of the resin will be low, and blow molding of the resin will
be difficult; but if larger than 0.6, the fluidity of the resin
will be poor, and the moldability thereof and even the
appearances of the resin moldings will be poor.

<3> The branched polycarbonate resin of the invention is
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characterized in that its intrinsic viscosity [n] is controlled
to fall between 0.5 and 0.6 by reducing its branching agent
in the manner as above whereby the resin is substantially free
from crosslinks.
(2) Method for production:

The method for producing the branched polycarbonate
resin of the invention is not specifically defined, so far as
a specific brénching agent is used in polymerizing monomers

to give the resin. To produce the resin, therefore, any known

method is employable.
(i) Starting materials:

The resin of the invention is produced from starting
materials of a dihydric phenol, phosgene or a carbonate
compound, a branching agent and a chain terminator.

<1> The dihydric phenol includes hydrogquinone,
4,4’ -dihydroxydiphenyl, bis(4-hydroxyphenyl) alkanes,
bis (4-hydroxyphenyl)cycloalkanes, bis (4-hydroxyphenyl)
oxide, bif(4-hydroxyphenyl) sulfide, bis(4-hydroxyphenyl)
sulfone, bis(4-hydroxyphenyl) ketone, 9,9-bis{4-
hydroxyphenyl) fluorene, etc., and their halogenated
derivatives. Of those, preferred is 2,2-bis(4-
hydroxyphenyl)propane (bisphenol A). These dihydric phenols
may be used either singly or as combined. Any other
difunctional compounds (for example, dicarboxylic acids such

as decanedicarboxylic acid) except dihydric phenols may also
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be used along with the above-mentioned dihydric phenols.
<2> The carbonate compound includes diaryl carbonates
such as diphenyl carbonate, etc.; and dialkyl carbonates such
as dimethyl carbonz_:lte, dimethyl carbonate, etc. These
carbonate compounds may be used either singly or as combined.

<3> The branching agent is representedby the following

general formula:

(RY), (RY),
HO OH

R’ Cc A ¢ —R!

HO
OH

(RY), (RY),

wherein A,”R!, R?® and p are as follows:

A represents a polymethylene group having from 7 to 20
carbon atoms, an alkylene or alkylidene group having from 2
to 20 carbon atoms but excluding polymethylene groups having
from 1 to 6 carbon atoms, a cycloalkylene or cycloalkylidene
group having from 5 to 20 carbon atoms, an arylene or
alkylarylene group having from 6 to 20 carbon atoms, an

arylalkylene group having from 6 to 20 carbon atoms, -0-, -CO-,
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-5-, -50-, or -50;-;

R' represents a hydrogen atom, an alkyl group having from
1 to 8 carbon atoms, an aryl group having from € to 20 carbon
atoms, or an arylalkyl group having from 7 to 20 carbon atoms,
and R''s may be the same or different;

R? represents a halogen atom, an alkyl group having from
1 to B carbon atoms, an aryl group having from 6 to 20 carbon
atoms, or an afylalkyl group having from 7 to 20 carbon atoms,
and plural R?*'s, if any, may be the same or different;

p indicates an integer of from 0 to 4;
or they are as follows:

A represents a single bond, a polymethylene group having
from 1 to 20 carbon atoms, an alkylene or alkylidene group
having from 2 to 20 carbon atoms, a cycloalkylene or
cycloalkylidene group having from 5 to 20 carbon atoms, an
arylene or alkylarylene group having from 6 to 20 carbon atoms,
an arylalkylene group having from 6 to 20 carbon atoms, -0-,
-C0-, -8-,7-8S0-, or -S0,-;

R' represents an alkyl group having from 7 to 20 carbon
atoms, an aryl or alkylaryl group having from 6 to 20 carbon
atoms, or an arylalkyl group having from 7 to 20 carbon atoms,
and R''s may be the same or different;

R? represents a halogen atom, an alkyl group having from
1l to 8 carbon atoms, an aryl group having from 6 to 20 carbon

atoms, or an arylalkyl group having from 7 to 20 carbon atoms,

10
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and plural R%'s, if any, may be the same or different;
p indicates an integer of from 0 to 4.

Preferably, the branching agent has a structure of the

following general formula (2):

(RY), (R,
OH
HO

R c Al cC— R!?

BO | OH

(RY, (R,

wherein A!, R}, R* and p are as follows:

A' represents an arylene or alkylarylene group having
from 6 to 20 carbon atoms, or an arylalkylene group having from
6 to 20 carbon atoms,

R® represents a hydrogen atom, an alkyl group having from
1 to 8 carbon atoms, an aryl group having from 6 to 20 carbon
atoms, or an arylalkyl group having from 7 to 20 carbon atoms,
and R’'s may be the same or different;

R' represents a halogen atom, an alkyl group having from
1 to 8 carbon atoms, an aryl group having from 6 to 20 carbon

atoms, or an arylalkyl group having from 7 to 20 carbon atoms,
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and plural R''s, if any, may be the same or different;
p indicates an integer of from 0 to 4.

Specific compounds for the branching agent are

a,a,a’,a’—tetrakis(Q—hydroxyphenyl)—p—xylene, o,o,a’, o’ -
tetrakis (3-methyl~4-hydroxyphenyl)-p-xylene, a,o,a', o' -
tetrakis(2-methyl-4-hydroxyphenyl)-p-xylene, o, ot -

tetrakis(2,5-dimethyl-4-hydroxyphenyl)-p-xylene,
a,a,a‘,a‘—tetfakis(2,6—dimethyl—4—hydroxyphenyl)—p—xylene,
a,o’ -dimethyl-o,o,a’ ,a’ -tetrakis (4-hydroxyphenyl) -p-xylene,
a,o’ -dimethyl-a,a,a’,a’ -tetrakis (3-methyl-4-
hydroxyphenyl)-m-xylene, and their derivatives as prepared by
substituting a part or all of hydrogen atoms except the 4-
positioned hydrogen atom with halogen atoms, etc. Of those,
preferred is a,d’ ~dimethyl-a, o, o’ ,o’ -tetrakis (4-
hydroxyphenyl) -p-xylene.

In the invention, preferably used are those of the
branching agents noted above in which the branches are not near
to each ofher, in order that the branches in the branched
polycarbonate resin do not crosslink with each other.

These branching agents may be used either singly or as
combined. If desired, these may be combined with any other
trifunctional branching agents without interfering with the
effect of the invention.

<4> The chain terminator is not specifically defined

for its structure, provided that it is a monohydric phenol.

12
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For example, it includes p-tert-butylphenol, p-tert-
octylphenol, p-cunylphenol, p-tert-amylphencl, p-nonylphenol,
p-cresol, 2,4,6~-tribromophencol, p-bromophenol, 4-
hydroxybenzophenoneh phenol, etc. These chain terminators
may be used either singly or as combined.

(11) Various additives such as antioxidants,
lubricants, anti-weathering agents, colorants, nucleating
agents and others may be added to the resin of the invention,
so far as they do not interfere with the characteristics of
the resin. The antioxidantsmaybe any known one, but preferred
are phosphorus-containing compounds or hindered phenols.
Concretely, preferred are tris(2,4-di-t-butylphenyl)
phosphite, trisnonylphenyl phosphite, and octadecyl-3-
(3,5-di~-t-butyl-4-hydroxyphenyl) propionate. Where the
resin is used for sheets in the field of constructionmaterials,
anti-weathering agents are preferably added thereto. For

foamed sheets, nucleating agents are preferably added to the

resin.

[Examples]
The invention is described inmore detail with reference

to the following Examples, which, however, are not intended

to restrict the scope of the invention.
In the following Examples and Comparative Examples, the
branching agent content, the intrinsic viscosity (], MI (melt

index), YI (yellowindex) and AYI of the resin samples produced,

13
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and also the appearances of the resin moldings produced were
obtained and evaluated according to the methods mentioned below.
The data are given in Table 1.

« Branching agent content:

Flakes of a resin sample were decomposed in an alkali,
and the branching agent content of the resin was obtained
through liquid chromatography.

e Intrinsic viécosity (M) :

Using an Ubbelohde's viscometer, the intrinsic

viscosity [n] (dl/g) of a resin sample was measured in the form

of its solution in methylene chloride at 20°C.

s Melt tension:
A resin sample was extruded out through an orifice with

L/D=8mm/2.095 mm, at a temperature of 280°C, at an extrusion
rate of 10 mm/min, and at a take-up rate of 9.42m/sec, whereupon
the melt tension of the resin was measured with a Toyo Seiki's

melt tensiometer.
e MI (melt~index):
Measured according to JIS K7210, at 280°C and under a
load of 21.18 N.
e YI (yellow index):
Measured with a color meter SM-3 (from Suga Testers)

equipped with a quartz cell having an optical guide length of

57 mm.

e AYI:
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Flakes of a resin sample were dissolved in methylene
chloride to prepare a solution having a resin concentration
of 8 § by weight. YI of the solution was measured, and this
is YIa. On the other hand, the resin flakes were heated in
a nitrogen atmosphere at 340°C for 30 minutes, and then
dissolved in methylene chloride to prepare a solution having
a resin concentration of 8 % by weight. YI of the solution
was measured,.and this is YIb. AYI is YIb - YIa.

» Appearances of moldings:

Aresin sample of branched polycarbonate was formed into
cylindrical round-bottomed bottles (having a diameter of 67
mm and a height of about 150 mm) through blow molding under
the condition mentioned below, and the appearances of the
bottles were macroscopically checked and evaluated. The
bottles which were transparent to such a degree that letters
could be clearly seen through them were evaluated good; but

those through which letters were blurred were evaluated not

good.
Condition for blow molding:
Molding machine used: Nippon Seikosho's JEB-7.
Shape of screw: full-flight.

Die/core diameter: 16/14 mmp (divergent type).

Extrusion rate: 8.0 kg/hr.

Resin temperature: 270°C.

[Example 1] Production of branched polycarbonate A:

15
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0.0215 mols of o,a'-cdimethyl-o,c,a',a'-tetrakis(4-
hydroxyphenyl)~-p-xylene (produced from 1,4-diacetylbenzene
and phenol and having a melting point of 307°C), 8.2 mols of
bisphenol A, 9.4 litgrs of an aqueous solution of 2.0 N sodium
hydroxide, and 8 liters of dichloromethane were put into a 50
liters container equipped with a stirrer, and stirred therein,
to which phosgene was introduced for 30 minutes. Next, 0.44
molsofhﬂspheﬁolA,0.022molsoftriethylamine,and4.51iters
of an aqueous solution of 0.2 N sodium hydroxide were added
thereto, and reacted for 40 minutes, and thereafter the aqueous
phase and the organic phase in the reaction mixture were
separated from each other. Thus was ©prepared a
dichloromethane solution of an oligocarbonate.

0.40 mols of p-tert-butylphenol was dissolved in the
resulting oligocarbonate, to which was added a solution of 8.38
mols of sodium hydroxide and 2.2 mols of bisphenol A as
dissolved in 4.5 liters of water. 7To this were further added
0.017 mols of triethylamine and 6 liters of dichloromethane.
These were stirred at 500 rpm and reacted for 60 minutes. After
the reaction, the aqueous phase and the organic phase in the
reaction mixture were separated from each other. No insoluble
substances such as gels and the like were found in the organic
phase. This supports the absence of crosslinks in the
polycarbonate formed. The organic phase was then washed with

an alkali (aqueous solution of 0.03 N sodium hydroxide), an

16
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acid (0.2 N hydrochloric acid) and water in that order, but
washing with water was repeated twice. After having been thus

washed, dichloromethane was removed from this. Thus were

obtained polycarbonate flakes, which were then dried at 120°C

for 24 hours.

[Example 2] Production of branched polycarbonate B:

The same process as in Example 1 was repeated, except
that a,a,a',a“—tetrakis(4~hydroxyphenyl)-p—xylene (prepared
from terephthaldicarboxyaldehyde and phenol and having a
melting point of 266°C) was used as the branching agent in place

of o,0'-dimethyl-a,a,a',a'-tetrakis (4-hydroxyphenyl) -p-

xylene.
[Example 3] Production of branched polycarbonate C:

The same process as in Example 1 was repeated, except
that a,a'-dimethyl-a,a,a’',a'~-tetrakis (3-methyl-4-
hydroxyphenyl)-m-xylene (prepared from o-cresol and 1,3-
diacetylbenzene and having a melting point of 126°C) was used
as the Dbranching agent in place of o,a'-dimethyl-
a,a,a',a'-tetrakis (4-hydroxyphenyl)-p-xylene.

[Example 4] Production of branched polycarbonate D:

To the polycarbonate flakes prepared in Example 1, added
were 200 ppm of tris(2,4-di-t-butylphenyl) phosphite and 100
ppm of octadecyl-3-(3,5-di~-t~-butyl-4-hydroxyphenyl)
propionate both serving as an antioxidant. The resulting

mixture was extruded and pelletized.

17
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[Comparative Example 1] Production of branched polycarbonate
E:

The same process as in Example 1 was repeated, except
that the amount of. the branching agent, «o,a'-dimethyl-
a,o,a’,a’'-tetrakis(4-hydroxyphenyl)-p-xylene was changed to
0.0245 mols and that of p-tert-butylphenol was to 0.39 mols.
[Comparative Example 2] Production of branched polycarbonate
F:

The same process as in Example 3 was repeated, except
that the amount of o,a'-dimethyl-o,qa,o',a'-tetrakis(3-
methyl-4-hydroxyphenyl)-m-xylene was changed to 0.0245 mols
and that of p-tert-butylphencl was to 0.38 mols.
[Comparative Example 3] Production of branched polycarbonate
G:

The same process as in Comparative Example 1 was repeated,
except that o,a,a',a'-tetrakis(3-methyl-4-hydroxyphenyl) -
p-xylene was used in place of o,da'-dimethyl-a,c,a',a'’'-
tetrakis (4=hydroxyphenyl)-p-xvylene. The compound
a,a,a',a’'-tetrakis (3-methyl-4-hydroxyphenyl)-p-xylene was
prepared from terephthaldicarboxyaldehyde and o-cresol, and
had a melting point of 195°C.

[Comparative Example 4] Production of branched polycarbonate
H:
The same process as in Example 1 was repeated, except

that the amount of the branching agent, o,a'-dimethyl-~
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o, o, ,a'-tetrakis (4-hydroxyphenyl) -p-xylene was changed to
0.0640 mols and that of p~tert-butylphenol was to 1.010 mols.
[Comparative Example 5] Production of branched polycarbonate
I:

The same process as in Example 1 was repeated, except

that 1,1,2,2-tetrakis (4-hydroxyphenyl)ethane was used 1in

place of a,o'-dimethyl-a,a,a’',a'~tetrakis (4-
hydroxyphenylf—p—xylene. The compound 1,1,2,2-tetrakis(4-
hydroxyphenyl)ethane used was TEP-DF from Asahi Organic
Material Industry.

[Comparative Example 6] Production of branched polycarbonate
J:

The same process as in Example 1 was repeated, except
that 0.0470 mols of 1,1,1~-tris(4-hydroxyphenyl)ethane was
used in place of 0.0215 mols of o,a'-dimethyl-a,o, o', o'~
tetrakis(4-hydroxyphenyl)-p-xylene and the amount of p-
tert-butylphenol was changed to 0.447 mols.

[Comparative Example 7] Production of branched polycarbonate
K:

The same process as in Example 1 was repeated, except
that the amount of o,a'-dimethyl-o,a,a',a'-tetrakis(4-
hydroxyphenyl) -p-xylene was changed to 0.0534 mols and that
of p-tert-butylphenol was to 0.839 mols.

INDUSTRIAL APPLICABITITY

The branched polycarbonate resin of the invention has

19
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a reduced branching agent content, and has good melt
characteristics including high melt tension. In addition, it
has good heat stability. Therefore, the resin can be stably
produced and molded even through blow molding, extrusion,
vacuum forming and so on without being yellowed during the

residence time in the molding process.

20

10 APRICZZ



Table 1

Branching Agent Amount of n Melt MI AYI Appearan-
Branching Tension ces of
Agent Moldings
\ Type {mol%] [di/gj] Ig] {g/10 min)
Example Branched Polycarbonate o, o -dimethyl-o, a0 o -tetrakis(4- 0.17 0568 21 44 22 good
A hydroxypheniyi)-p-xylene
Branched Polycarbonate | o,a1,0',0tetrakis(4-hydroxyphenyl)p- 0.16 0563 17 42 21.9 good
B xylene
Branched Polycarbonate o, o'-dimethyl-or, oo, o -tefrakis(3- 0.15 0.568 20 45 22 good
C methyl-4-hydroxyphenyl)-m-xylene
Branched Polycarbonate same as in Example 1 0.17 0.568 21 44 2.0 good
D
Comp. Branched Polycarbonate same as in Example 1 020 0.61 40 2.4 22 bad
Example E
Branched Polycarbonate same as in Example 3 0.20 0705 45 15 22 bad
F
Branched Polycarbonate o,o,0 o -tetrakis(3-methyl-4- 0.20 0615 47 24 16.5 bad
G hydroxyphenyl)-p-xylene
Branched Polycarbonate same as in Example 1 0.49 0563 50 25 23 bad
H
Branched Polycarbonate | 1,1,2,2-tetrakis(4-hydroxyphenyljethane 0.15 0553 17 43 707 much
[ yellowed
Branched Polycarbonate 1,1,1-tns(4-hydroxyphenyljethane 0.37 0.552 24 28 2.0 bad
J
Branched Polycarbonate same as in Example 1 0.37 0.474 11 142 2.1 molding
K impossible

21
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What is claimed is:

1. An uncrossed-linked branched polycarbonate resin
prepared from a phenol component containing a tetrahydric
phenol having formula (I) below, which serves as a branch-
ing agent in the formation of the polycarbonate structure,
which branching agent content ranges from 0.01 to 0.4 mol.
% as determined by the ratio of the molar amount of
branching agent to the total molar amount of dihydric
phenol, chain terminator and branching agent in the reaction
mixture from ‘which the "polycarbonate is prepared and
having-an intrinsic viscosity [A] ranging from 0.5 to 0.6,

carbon atoms, or an arylalkxl group having from 7 to 20
carben atoms, and plural R*'s, if any, may be the same
or different;

p is 0 or an integer ranging from 1 to 4,
or A, R', R? and p are as follows:

A represents a single bond, a polymethylene group having
from | to 20 carbon atoms, an alkylene or alkylidene
group having from 2 to 20 carbon atoms, a cycloalky-
lene or cycloalkylidene group having from 5 to 20
carbon atoms, an arylene or alkylarylene group having
from 6 to 20 carbon atoms, an arylalkylene group
having {rom 6 to 20 carbon atoms, —O—, —CO—,
—S—, —80—, or —80,—;

R! represents an alkyl group having from 7 to 20 carbon
atoms, an aryl or alkylaryl group having from 6 to 20
carbon atoms, or an arylalkyl group having from 7 to 20
carbon atoms, and R''s may be the same or different;

R* represents a halogen atom, an alky! group having from
1 to 8 carbon atoms, an aryl group having from 6 to 20
carbon atoms, or an arylalkyl group having from 7 to 20
carbon atoms, and plural R*'s, if any, may be the same
or different;
p is O or an integer ranging from ! to 4.
2. The branched polycarbonate resin of claim 1, wherein
the amount of said tetrahydric phenol branching agent
ranges from 0.05 to 0.40 mol. %.

3. The branched polycarbonate resin according to claim 1,
wherein said tetrahydric phenol is a member selected from
the group consisting of a, o, a',o'-tetrakis(4-
hydroxyphenyl)-p-xylene, o, o, o', o'-tetrakis(3-methyl-4-
hydroxyphenyl)-p-xylene,c, o,at',0'-tetrakis(2-methyl-4-

22
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hydroxyphenyl)-p-xylene, o, o,a, o-tetrakis(2,5-dimethyl-
4-hydroxyphenyl)-p-xylene, a tetrakis(2,6-dimethyl)-4-
hydroxyphenyl)-p-xylene, o, o-dimethyl-a, 0, 0,00~ tetralkds
(4-hydroxyphenyl)-p-xylene and «, o'-dimethyl-o,c,o,
o/'-tetrakds (3-methyl-4-hydroxyphenyl)-m-xylene. ‘
4. An uncrossed-linked branched polycarbonate resin
prepared from a phenol component containing a tetrahydric
phenol having formula (2) below, which serves as a branch-
ing agent in the formation of the polycarbonate structure,
which branching agent content ranges from 0.01 to 0.4 mol
% as determined by the ratdo of the molar amount of
branching agent to the total molar amount of dihydric
phenol, chain terminator and branching agent in the reaction
mixture from which the polycarbonate is prepared and
having an intrinsic viscosity [A] ranging from 0.5 to 0.6,

®2), (R?)

HO\@ :—\ OH
_—A_
HO \_:/< t_/ OH

(R")p (Rz)p

wherein A', R?, R* and p are as follows:-

A'represents an arylene or alkylarylene group having
from 6 to 20 carbon atoms, or an arylalkylene group
having from 6 to 20 carbon atoms,

R? represents a hydrogen atom, an alkyl group having
from 1 to 8 carbon atoms, an aryl group having from 6
to 20 carbon atoms, or an arylalkyl group having from
7 to 20 carbon atoms, and R”'s may be the same or
different;

R“represents a halogen atom, an alkyl group having from
1 to 8 carbon atoms, an aryl group having from 6 to 20
carbon atoms, or an arylalkyl group having from 7 to 20
carbon atoms, and plural R*', if any, may be the same
or different;

p is O or an integer ranging from 1 to 4.

23

10 APR 7002



