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DESCRIPTION

HIGH-FLUIDITY POLYCARBONATE COPOLYMER,

PROCESS FOR PRODUCTION HIGHLY POLYMERIZED AROMATIC POLYCARBONATE

RESIN AND AROMATIC POLYCARBONATE COMPOUND
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example, bisphencl A and diphenylcarbonabte are polymerized

through a transe ing conditions
while removing by-product arcmatic monchydroxy compounds.

Urnlike the interfacial polymerization method, the

meli~polyime has

solvents.

1t difficult to increase the polymerization degree.

Inorder to aolve the above proplem, variocus attempts have

Lo monohydroxy compounds
w b i LRI L s . .).E‘: Sed s L LA

|SIORT i VI 2 una 1y COnc

8]
o

rew-type polymer]

polymerizer.
FGo08]
Patent Document 3 {(U.5. Patent No.

a method for redistribution of

nolecular

Howaver

-
o

Mol




polycarponate sufficiently. The above methods for Increasing
the molecular weight using catalyst in large gquantity or using

strict conditions such as applyving a high shearing might cause

proklems which would have a Ticant influence To polymer such

as the deterioration in hue ¢

:

the progress of a cross—linking
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of producing a nomecpoliymer, which is low in hydrolytic stability.
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Patent Documer 6 (Japanese Patent No. 4,112,879)

liscloses a method of reacting several salicylic carbonates with

Li
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an aromatic polycarbonate

order to ingre leaul

welght thereorf.
Patent Document 7 (Japanese Unexamined Patent

Application Publication

ZO0E-51475%4) discloses a of introds
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accompanied by widening of the molecular weight distribution.
Furthermore, relatively large amount of catalyst 1s requlred to
obtain a sufficiently high reaction rate, which might bring about
ieterioration in physical properties at the time of forming

procasses.

Several methods for producing polycarbonate by adding

diol compounds in the reaction system are proposed. For example,

Document 9 (Japanese Exan Patent Application

a process for producing a
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A methoed of adding cyoliic carbonate

reaction system (FPatent Document 11; Japanese Patent No. 3271353

5 and a meithod of adding a dici having hydroxyl groups having
basicity higher than that of hydrox groups of the dihydroxy
i0 polycarbonate resin having totally satisiving performances,

roned above, the conventional methods for
?“OOL] ETIG mrmiy "30 YI‘" 1’ /,CC} aromat lC pO veoarbonate have many

problems, and still there are requests for developing an improved

nmolecular welght
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significant decrease in impact resistance and stress

cracking-resistance, and also in solvent resistance.
It isproposed to improve fluldity by widening amolecular
welght distribution by blending polycarbonates having different

molecular weight (Patent Document 14; U.5. Patent No. 3,166,606,

Patent Document 15; Japanese Unexamined Patent Applica

Publication No. S56-454945) .
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he above-mentioned Patent Document 9 disclozing a methaod

for producing a high-molecular-weight polycarbonate by

introducing 1,4~cyclechexanediol does not teach anything about
impact resistance or fluildity which are important properties of

is described about heat resistance and

v bolycarbonate, while
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sile strength.
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include which digclose a method
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of adding a low-molecular weight oligomer to & polycarbonate or

amethod for high fiuidization by determining the content of said

oligomey and Patent Documents 19-20 which discliose a method for

high fluidization by controlling production conditions

de Patent Documents

Documents 31-332 which disclosgse a method for high

fluidization by modifyving the end structure of a polycarbonate

and additicnally adding other resins and additives, Patent
Documents 34-36 which disclose a methoed for high fluidization

addirive and Patent
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hhiigh fiuidity, however, they have defects such as deterioration
of properties that a pclycarponate coriginally has, complexity
of the productlon process by adding a mixing and kneading
operation or the iike, deterioraticn of moldability such as

TE ]

easapllity other than fluidity, restriction of intended use

and possibiiity of having high toxicity. Therefore, it had not

been easy to obtain a high-fiuvidity polycarbonate resin while

keeping good physical prepertiles such as impact resistance or

hoeat resistance which
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transesterification reaction of an aromatic polycarbonate

prepolymer introducing a branch structure with an
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polycarbonate resin.
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Disclosure of the Invention
Problems to be Solved by the Invention

[ OG33]
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The problem to be

Co
provide a novel polyoarbe in

Another proklem to solved by
to provide an lmproved method for producing a highly polymerized

rhonate resin which enables the increase in

aromat i

moleac the aromatic polycarponate resin

=ping good gua

Another problem Lo be solved by the present lnvention is

Means for Solving the Problems
[ 0024)

Ag a result of the intensive studl solve the above

problems, the pregent inventors have found a novel
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Ls a result of the intensive studles o solve the above

(f}

probliems, the present inventors also have found that a2

polvcarbonate resin having nof only high molecular

11

excellent guali

also having

as a polycarbona

v2e the aroma

Ly polyme:

srbonate

polyecarbonate and by removing at least a part

reactlion fromthe reaction syste 114,

croduced as a py-product of

and thus complaetead invention.
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o solve the above

ocresent inver

a novel aromatic

compound

the present invention

Figh-fluidity polyoarbonate copolym

ahighly polymerized aromatic polyoa

DOLYyCarbon:




hydrocarbon groups binding to the terminal hydroxy groups and

ructural unit represented by the following general formula
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[ Chemical Formula 1]
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—O0— (CRR;} ,—Q— (CR;R,} ,—OC~ - - - (I)

[ O040]
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wherein "QV represents a hydrocarben group having ait lec

carpon atoms which may contain an atom of a2 different kind; R,

the group consistin

group having 1-3

aliphatic nydrocarbon
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wherein Ry and R, each independently represent a halogen atom,
an alkyi group having 1-20 carbon atoms, an alkoxy group having
1=20 carbon atoms, & cyoclcalkyl gre 6-20 carbon atoms,

an aryl group having
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carbon
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118 group

O0-4 and X represents a single bond

[ Chemical FPormula 33

~C=, =8=, =0=, —80—, —CO—, =§0,—~ -+ {II')

- ey [P S Jenryen v et es
Ry and Ry each independen

an alkyi group naving lL-L1U
b bl b =

Ry can be linked

(a) said polycarponatea copolymer has a st

by the following general formula (IIT):

Formuia 43
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heveln "k" represents an integer of at least 4, "i" represents
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an integer of at least 1, "1" represents an integer of at least

1, "k'" represents an integer of O oy 1, R represents a linear

or branched hydrocarbon group, a pheny: group which may contain

5 a fluorine atom, or a hydrogen atom, wibh the provi that at

[

east 70% by weight of the copolym

upon the

polycarbonate copolymer molecules hasg iV
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rotal amount of said

which is an integer of
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idity polycarbonate copolymer according to 1y,

lowing mathematic:

O-wvalue sati

<z .30%E

whereln salid

unit represented by the general formula (1) i

represented by the foliowing general formula (A):

[ Chemical Formules

s a =
CAroon rch may cor o,

Ry, R- and R, sach independently represent a group selecred from

the group consisting of a hydrogen atom, an aliphatic hydroca

Oon

group having 1-30 carbon atoms and an aromatic hydrocarbon group

rhat at least one of

bhon atoms,

having 6-20 o

- 3. R
one obf Ke o and

R: and R. and
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hvdrocarbon groups.

) The high-f

dity polycarbonate copolymer according Lo by,

wherein sald allphatic diol compound is a compound repre

foliowing general formula (1)
| Chemical Formula 6]
HO- (CR;R2) n1-Q1- (CR3Ry) 1 —OH e (i)

[ 00h4]

wWiie

Oy represents a hydrocarbon group having 6~40 carbon atoms

containing aromatic ring(s); Ry, Rs, R: and R, each independe

present a Jroun 8 lec

ing ol a hyds

R Tk SRS SN o gy T sy 1 A o T E A s e e
iphatic hydrocarbon group having 1-30 carbon atoms

and an aromatic nyvdrocarpon group having 6-20 carbon atoms; "nl"

cach independently represent an |

teger of 1-10.

> high=-fluidity poli-

Z-nydroxyeth

HO- (CR1R3) - Q2 (CR3Ry) 5.~OH cee{ii)



0» represents a linear or branched hydrocarbon group

having 3-40 carbon atoms which may hetercoyolic ring(s);

Ry, R:, Ra and R, e2ach resent a group selec

from the group consi atom, an

hydrocarbon group having 1-30 carbon atoms and an aromatic

1]

hydrocaripon group having ©-Z0 carbon atoms; "nZ" and "m2Z2" each

independently rep an integer of 0-10.

) The nigh-fluidity polycarbeonate copolymer according ©o 8),

wherein said g a branched chain aliphatic hyvdrocarbon

group having 6-40 carbon atoms which contains no heterocyclic

-~

139 The high-fluldity polycarbonate copolymer according to 9

o : 3 T e NS T R -
said aliphatic dicl compound 1s selectad f

LA

om o the grou

ie

ongisting of Z-butyli-Z-ethyipropane-1,3-diol,

2y -0l

Zmethyl-2- wyipropane—1, I-dinl Z,2~diethylpropane-1,3-diol

I-Z-propyipropane-1, 3-dicl

slvmer acoording o

™ =

compound repre ted

HO- (CRiR2) 3 Q3 (CR3R; ) 3~ 0OH tre{iii)
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group selected from the group consisting of a hydrogen atom, an
aliphatlc hydrocarbon group having 1-30 carbon atoms and an

occarbon group having ©-20 carbon atoms; "n3" and

~

"m3" each independently represent an integer of 0-10.

~

wherein dicl compound i1s selected from the group

hanedimet

decall

3
[
[

ity polycarbonate copolynery according to any

ene of D) to 12), wherein sald aliphatic diocl compound has a

=y
i

SR L

0.

VD
15} A molded product selecred from the group consisting of a

or a film product formed of

polyecarbonate copolymer according Lo 1).

polycar
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formula (gl) in the presence of a

to lncrease the molecular weight:

[ Chemical Formula 9)

HO

> on - (gl

a hydrogen ato

ving 1-1Z2 carbon atoms or a

an integer of 1-30.

[N —
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wherein Ra and Rb each independently represent a hydrogen atom,
a linear or branched alkyl group having 1-12 carbon atoms or a
phenyl group, and "n" represents an integer of 1-28.

00723

19} The process for producing a highly polymerized aromatic

polycarbonate resin according to 18), wherein said "n" in the

general formula (g2} represents an intecer of 1-6.

[ O073]

15 Loy producing a highly polymerized aromatio

naccording to 18), whereln saidaliphaticdiol

polycarbonate res

formula {(gZ} 15 a compound

21l formula (o3

Ra

HO OH )

R

e N o
a nyarogaen
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merizaed arom
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f= R IO b
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1 ey e o "
-4 carbon atoms.

el aromatic

23 The procezs Lor producing a highly polyme
: k = FA: Y

+

polyvecarbonate resin accord] 22), wherein s

idaliphaticdicl

compound 1s selected from the group consisting of

J-butyi~Z-ethvlpropane-1, 3-diol,
¥

Lzobutvipropane-1, 3-diol
2 [ r r

Z2—ethyl-Z-methylpropane~1, 3~dicl, 2,¢-diethvlpropans-1, 3-dicl

and Z-methyl-Z-propylpropanae—1, 3~diol.

A process for producing a highiy polymerized aromatic
oolyearbonate resin which comprises a highly-polymerizing

process wherein an aromatio pols rhonate is reacted with an

gaeneral

~gterification catalyst
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phenyl groue, and "n" represents an integer of 1-28.
[ O0R7]

30) for producing a highly polymerized aromatic

gald "n"™ in the

rading to 29%9), wher

polycarbonate resin acoc

o

sents an integer

ral formuia {(hZ} repre

31 The process for producing a highly polymarized aromatic

rarbonate resin according to 293,

the general f[c

neral

Lcc: » « = (h3)

[ 0021]




diol compcund is used in an amo

permole of the total

polycarbona
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polycarpon: to 16 or 243, wherein said

359 The prod
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38) The process for producing a highly polymerized aromatic

pelycarbonate resin according to 16) or 24}, wharain the ws

average molecu. {(Mw} of the arcmat polycarbonat

befcre the reaction in the highly polymerizing process is 5, 000

e Sl
o bo, 000.

20 e e
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41) The polycarbonate resin composition according to 39),

'al formual

wherein said cyclic carbonate represented by the gene

formula

(hl) is & compound repres ~ed by the following gene

(hz):

5 [ Chemical Formula 18]
O
/fﬁlﬁhﬁ\\
O O
f
C
SN - - - (h2)
Ra Rb/
\ /n
[ G102
iy The polvoarb
wi said "n" in the ge
15 of i-6.
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(A) said aromatic polycarponate compound has welght average

molecular welght (Mw) of 5,000 to 60,000,

]
by

{B) the concentration of terminal hydroxy groups is not more

5 () the concentrati groups 1s not less

47 The aromatic polvecarbonate compound accord:

an aromatlc dinydroxy

= by red
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cf the present invention has not only high molecular weight and
high fluidity but alsoc has a low N-value which means that it
scarcely has branch structures and/or different kind structures.
[ G121
5 rording to the novel process for producing a highly
polvmerized arcomatic polycarbonate resin, an arcomatic

polycarionate (= prepolymer) is reacted with an aliphatic dicl

[

ahly poilymerized,

carbonate.

10

system ag
As a result, the aliphatic dicl compeound is scarcely introduced

ized aromatic

chain o the highly polyms

lnecl.

polycarbonate resin thus obte

Theraefore, since the highly polymerized aromatic

polycarbona

resin thus obtained scarcely has a linked part

rlng in

polyvecarbonans

producti process accordlng to the present invention, a

polvocarbonate having almost the structure as an

ordinary pelyecarbonate resin derived from bisphencl A (BPC-PC)

13 obtailned.

chtained by conventicnal
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rapldly using the aliphatic diol compeound as a linking agent.
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cantly improved heat resistance or
thermal stabllity under high temperature, which is caused by net
-

contalning a unit derived from the linking agent consisting of

diol compound in the main chain.

matic polycarponate ce

&
O
o}
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O

dicl compound having aliphatic hydrocarbon ¢

terminal hydroxy groups.

Reacting the aromatic polycarbonate compound having

specific tures as menticned above with a specific aliphatic
diol compound through a transesterification reaction enables

~

vy of

introducing a branching structure into the

aromatlic pelyearbonate compound by using a predetermined amount

of a branching agent, an aromatic polycarbonate resin having an

intended branching be produced with ease.
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copolymer obtained by Example 1.

Fig. 2 shows a ‘H-NMR chart (B) of the polycarbonate

copolymer obtained hy Example 1.

Fig. 3 shows a graph showing the relationship of Mw and

Q-value (280°C, 160kg leoad) of the polycarbonates obtained by

1-19 and Compar
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relationship of Mw and

by Examples
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I. HIGH-FLUIDITY POLYCARBONATE COPOLYMER

O E e N A 1 - - b or - N
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[ 0126]
(1) STRUCTURAL UNIT REPRESENTED BY FORMULA (I)

sented by The general formula (1)

vt

The structural unlt rep:

5

is derived froman aliphaticdicl compound. The term "alliphatic
diol compound" according to the present invention means a diol
compound having aliphatic hydrocarbon groups binding to the

e

b

‘minal hydroxy groups. The term "terminal hydroxy group"
means a nydroxy group that contributes to form a carbonate bond

arcmatic

ritircation

ey T fay e I
LCal Formuala £33
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—
R
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Fa IR 5 BE R R S,
Lormula (I, P orepresants a

o o gy ATy e Towr B o e PO S B
preferably © and more prefervably
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incliude an oxygen
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Examples of the atoms of a differen
atem {C), a sulfur atom (5), a nitrogen atom (N}, a fliucrine atom
(¥} and a silicon atom {Si). Among them, an oxygen ztom (0)
and a sulfur atom (5 are most preferable.
The hydrocarbon group ¢an be stralt chain (lLinear),
ular. nQrv -

an contain a cyclic structure such

e
...

A5 an arom: ¢ ring and a heterocyclic ring.
T RO
PN ED I’\/J

In the above generx R., H., R: and R

from the group

LY reproegseni 4

h

Lo hydrocarbon group

a hydrogen atom, an

son atoms, and an

having 1-30 carbon atoems, preferably 1-10
.

aromatic hydrocarbon oup having 6-20 carbon atoms, preferably

-10 carbon atoms.

L]
[

31

fwamples of the aliphatic

les of the cycloalky]l groups

group, and an lschexvyl group
include a cyclohexyl group. Examples of the aromatic

and a naphthyl group.




hvydrecarbon group having 1-30 carbon atoms, preferably 1-10
carbon atoms.

More preferable examples of the aliphatic hydrocarbon
groups include a linear or branched alkyl group. More preferable
examples of the alkyl groups include a mathyl group, an ethyl
group, a propyl group, an isopropyl group, a n-bhutyl group, an

i-butyl group, a t-butyl group and an isocamyl group.

Lid

T ismost preferable that Ry, R:, R;and R all hydrogen

O Ty - CR FERN o
aLoms., I'hat 1s, The a

icl compound which can derive

the above-menticned gane formaia

DO Cicl compouna whaoh

the above—m Loned




HO— (CR,R,} ,—Q— (CR,R,) ,—OH

[ G137]

Txamples of the

structures "HO-{CR.R:).—-" and
" {CRsR. ) .-0OH" dinclude the following

[ 0L38]

structures:
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L Chemical
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'm” represents an integer of at least one

“m" represents an integer of at least one
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Ra and Rb each represent a hydrogen atom, a linear or branched alkyl group, a phenyl

group or a naphthyl group.  "m" represents an integer of 1 or more.

Ra and Rb each represent a hydrogen atom, a linear or branched alkyl group, a phenyl

group or a naphthyl group.  "m" represents an integer of 1 or more.

referable examples

o
=
o
o

o De used for the present inventi

&t

fTormulas {1 tle) 13
rTormualas (L O BRI
0141]
Chemical Formula 27]

HO— (CR,R,) .,
HO— (CR,R,) .
HO— (CR,R,) .

Inthe above formula (1), O: represents ¢

CONLAaLNing aroma

s
=3

o
£
.

—Q,— (CR;R,) ,,—OH - -« - (i}
Q“Qg— (CR3R4) m2m0H
e (CR‘gR%) 2 OH

rarbon group

iing aromatic



ring({s). Q1 can contain at least one atom of a different kind

1

selected from the group consisting of an cxygen atem (Q), a sulfur

0

atom {5}, a nitrogen atom (N}, a fluorine atom {(F'}) and a silicon

atom {(S1) .

In the formula (i), "nl" and "ml" each independentliy
represent an integer of 1-10, preferably an integer of 1-4.

Examples of the arcmatic rings include a phenvl group,

a biphenyl group, a fluorenyl group and a naphthyl group.

ampies of O include the snted by o

rri
>
=




R represents a linear or branched alkyl group, a cyclohexyl group or a phenyl group.

OO
Ko

"m" represents an integer of 0-12.

"m" represents an integer of 0-12.
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[ Chemical Formula 29

i’

MQQJ.@.OM _Q_fl

s ) —0 -5 Qo
O~ — O~
2 — o
g — ﬂ~®“em
Y u
8] ]
R represents a linear or branched alkyl group having 1-10 carbon atoms,
a cyclohexyl group or a phenyl group.

e

R

)

N .

R represents a linear or branched alkyl group having 1-10 carbon atoms,
a cyclohexyl group or a phenyl group.

CFs
i

R represents a linear or branched alkyl group having 1-10 carbon atoms,.
a evelohexyl group or a pheny!l group.
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[ Chemical

Formulia
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“n" represents an integer of 1-20, preferably 1-2.




R represents a linear or branched alkyl group having 1-10 carbon atoms.

a cyclohexyl group or a phenyl group.

R represents a linear or branched alkyl group having 1-30 carbon atoms

a cyclohexyl group or a phenyl group.

R represents a linear or branched alkyl group having 1-30 carbon atoms

i

a cyclohexyl group or a phenyl group.

AN

Ra represents an hydrogen atom or a methyl group. Rb represents a linear or

branched alkyl group having 1-30 carbon atoms, a cyclohexyl group or a phenyl group.

OO

Ra represents an hydrogen atom or a methyl group. Rb represents a linear or

branched alkyl group having 1-30 carbon atoms. a cyelohexyl group or a phenyl group.
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(i

In the asbove formula (1i1), Q; represents a linear

3
o]
[}

branched hydrocarbon group having 3-40 carbon atoms which may
contain heterocyciic ringi{s), preferably a linear or branchsad
hyvdrocarbon group having 3-30 carbon atoms which may contain
heterceyelic ring(s) . C» can contain at least one atom of a

different kind selected from the group ceonsisting of an oxyvasn

)

(S}, a nitrogen atom (N), a fiuorine

O

Lom

(51 . "nZ" and "mZ" each independently

preferably an int

rer of O0-4.
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i

Ra and Rb each represent a hydrogen atom or a linear or branched alkyl group

which may be substituted by -NHz or -F.  "m" represents an integer of 1-30.

ms-%crtz_)vsm_
m

"m" represents an integer of 1-30.

. O GHy
| l
€ Qe Gy G
CHy CHy

L
)

R represents a hydrogen atom, a linear or branched alky! group having 1-12 carbaon

atoms or a phenyl group. "m" represents an integer of 1-30.

/ ﬁ
R & C G R

L

n" represents an integer of 1-20, preferably 1-2.

n
Hy H,
R=— (CH,) ,— OR —¢C ¢
(m=3~20)
CH,
In addition to the above structures, pol:
ydiol and




n
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P Chemical Formola

on
I

[Ehe

i 5]
In the above formula (iii), Q: represents a cyclic

hydrecarbon group or a cycloalkylene group having ©6-40 carbon

preferably having 6-30 carbon atoms. "n3" and "m3'" each
independently represent an integer of 0-10, preferably an integear
of 1-4. Examples of the cycloalkylene groups include a
cyclohexyvlene group, a bicyclodecanyl group and a
tricyclodecanyl group.

£ Qs

iy

Examples the groups represented Dy o

ollowing structural formulas:
03153]

LA,
ol
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% R represents a linear or branched alkyl group having 1-8 carbon atoms.

/ ﬁ

—T—R—“—O—C‘“‘“’“O R ‘n" represents an integer of 1-20, preferably 1-2.
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having 1-30 carbon atoms, preferably 1-10 carbon atcems, and an

aromatic hydrocarbon group having 6-20 carbon atoms, preferably

6-10 carbon atoms. Examples of R; to Ry are same as those in

0

the above-mentioned gerneral formula (I).
5 P 0155

Ameong the aliphatic diol compounds represented by any one

of the formulas (i) to (iii), it i1s more preferable to use a

compound represented by the formulas (i) or

sreferaply to use 2 compound represented

10 Among the ali compounds

dicl compound excepi a

ot P,
COMDOUnGs
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[ Chemical Formula 36

Ra
HO OH

Rb

Ra and Rb each independently represent a hydrogen atom, a linear or branched alky!

group having 1-30 carbon atoms, a phenyl group or a cyelohexyl group.

Rb

Ra and Rb each independently represent a hydrogen atom, a linear or branched alkyl

group having 1-30 carbon atoms, a phenyl group or a cyclohexyl group.

“m" represents an integer of 4-30.

Rz

HO Ot

R
m

Ra and Rb each independently represent a hydrogen atom, a linear or branched alkyl
group having 1-12, preferably 1-4 carbon atoms or a phenyl group.

"m" represents an integer of 1-30,

HO""“‘”“HQC CHZMOH HO"HQCHzc O CHZCHQOH

HO-H,CH,C—0 O—CH,CHyOH  HO-H,CH,C CH,CH,-OH
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{ Chemical Formuala 37]

HO-—H,CHLC 0 CHyCH,—OH
I
O
HQ-H;,{;HﬂCH CHpCHy OH
CH;;’OH
HO~H,C.  CHy-OH /Q
HO/HQC o)
g g
T,
FO- HZCHQC CHLCH, OH

chH{Zw Q O o— (IZHC‘H?———-—OH

CH,

HO————————HZC%T—OOMTHCHQ

OH
CH, CH,
HO H, CH(I) OOMTHCHZ-—*—-OH
CH,
HO OH
HO OH
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hemical Formula 38]
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CHZ"OH CHQCHQ_OH
HO—H,C HO~—H,CH,C
HO e G, C—— O
HG Cr,  HyC O
H,C CH,
HO——H,C CHy—OH
H,C o CHs
CHy  HiC
CH,CHy—— OH
HO H,C
CH,——OH HO e M, CH,C
HO  CH, HyG oM
CH,CH,— OH HyC CHs
HO~——H,CH,C
My

HLC
\
C—QH
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T
HO e G
N
¥

CH,

HO e H,0H, N CH,CH —— OH
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\/'

HOWHQC] o CHy~—0H

HO——H,CH,C

GHyCHy e CH
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| Chemical Formula 39]

Oy ——OH OH
S e ) "o
083 0 3
” 0 0
HOQwwmen Hy G Gomemer Qe GHy oo G o CHy —OH HO H C—< X >—~CH OH
—H, 2
CHa 3 0 C
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HO~H,C s / N\
CH, / \
g O S\‘ :3
H,C CHy;—OH : :
LG 2 HO O HO OH
O
OO
HG
GH
CH')DH CHACH,OH CH,GH,OH
CHLCH,OH
H
M CH,OH C,CHZ0OH
o GO CHACHOH
| |
E : ‘ HO
s i 5 §{
O CHOH EReCHOR
HOHLG CHZOH HOMLCHSE L CHCH, 04

ﬁOwHQCHQCWG—O— —@o CH,CHy—OH
HO —H,CH, G — O CH CH,
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f Chemical Formula
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Tb
HO~—R Si—‘—"—O R-——0H
Ra m

R represents a 1-10C alkyl group. Ra and Rb each independently represent a
hydrogen atom, a 1-12C, preferably 1-4C linear or branched alkyl group or a phenyl
group. "m' represents an integer of 1-10, preferably 1-5.

HO-—R s. R OH
/ \ Rd

R represents a 1-10C alkyl group. Ra, Rb, Re, and Rd each independently represent
a hydrogen atom, a 1-12C, preferably 1-4C linear or branched alkyl group or a pheny}
group. "m" and "k" each represents an integer of 1-10, preferably 1-5.

|
HO—— P CHC e § w~c}: G CH,CHy e OH
4
m

"m" represents an integer of 1-10, preferably 1-5

B O G e G Qe CHgCHy —— O

R R

R represents an alkyl group, a pheuayl group or a eyclohexyl group.

H
!
i
O G——ne O emen cl: Qe CHCH
\ H I‘H

"mm" represents an integer of 0-20, preferably 0-12.

HO -

O

\ I
RO~ CHC —— O e Qe CH O e O
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{ Chemical Formula 41]

HOWHZCHZCWOO-S‘Q‘O—CHZCHE—"OH
HO—— By CRyC— 0 / \ i—@——OWCHQCHE—-—OH

R

[P

R represents a 1-10C linear or branched alkyl group.

By Hy (GG O e

R
chmcwo—% \
N

R R

Qe GGy ooren O

HO Qe G Hy —— OH

R represents a hydrogen atom, a 1-10C linear or branched alkyl group, a phenyl group
or a cyclohexyl group.

Ra
HOm——H,CHC—C Q t O O——CH,CH,——0H
RY '

Ra and Rb each independently represent a hydrogen atom, a 1-30C, preferably 1-24C
linear or branched alky] group, a phenyl group or a cycichexyl group.

HO—— G, C——0
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[ Chemical Formula 42

3
u g
&

HO mr Hy O o G iy e G

o

R R

R represents a hydrogen atom, a 1-10C linear or branched alkyl group, a phenyl group
or a cyclohexyl group.

© e Gy Gy o CIH

s 8 Lo e (3
HGW*HQC—< b >—cﬂz——m§ HO———H;C4-< —>( >—CH2-—-OH
5 5 0 U

HO——H,0 CH,——OH

R

R represents a 1-8C, preferably 1-4C linear or branched alkyl group.

R

R represents a 1-8C, preferably 1-4C linear or branched alkyl group.

HO Ot
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, A represents a

ond or a

shown below. R, and R
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each inder

sencently repregsent an integer of 0-4, prefarably 0-3.
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Rb Rd



In the above 5 kb eac ndependant ly

sent a hydrogen atom, a lineary or branched alkvi groun havin
o ! = I

1y 1-6, most preferably 1-4

) CAaroon atoms, an arv.y gird

A G arom

containing O and/or 3, and arbitrary

When Ra Ri an alkyl group or are linked with each

Lndley

vigroups, an

group, Aa a putyl group,
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above structure (BY, ¥ 1in the structure {B)

| ~CRakRb-] whersin Rs and Rb each
independently represent a hydrogen atom or an alkyl group having

1-6 carbon atoms, preferabiy a methyl group. Exampies of this

phatic diol compounds are shown bDelow,

Lot

HO~H,CH,C—0 O—CH,CH,— OH

compounds in the

e above

DOrganl o Groun

HO-HCH,C—0—" N O~ CH,CHy-OH

HO‘““"“““HchszO
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O CHR G Hy = OH

HO =~ H,CH,C = O O CH,CH, -~ OH
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Primary Diols; Hydroxyalkyl Group-Containing Compounds

et o]

o

Freferable exampias of the iphatic diol compounds of Lhe

a hydroxyvalkyl group-cont

Jroup and a

Examples of "2" include organic groups shown

amical Formula






mCHQGH CHyCH—OH [,
Y 4
HO—H.C # /CC/ HO‘“HECHRC«,}

Qe Ho S0

CH,CH,- OM

HO-—15C o GHy OH
e e My GG
ota
1 )
‘L“‘*‘*/ ﬁ&:‘/’f‘
IO -—— e G OH

HO—HC N\ T CHy Ok L2
HO—HCHC™ N/ ™ CH, O, -OH

/E:O/CH?CH;——GN
HO——H;GH;0 CH,——(H

HO——H,C HOH,C—- | 7%

\,HQOH O,
I HOH,C .  CHyIH
c»»;o» ~y -
i
f o
CHyOH
‘i CHOH CH,GHOH
HOH,CH,C CH,CHLOH T

p )\/ }CH CHLOH /

.A}-

{ii1} Primary Diols; Carpenate Diol Compounds



brsi

LA

o

i

o - -
H

examples of the

representad by the

- et

CWING

an organi

et
-

<o

v
[

Cily

examples of

I

&l
a2 Carponat

[

[ucin SV

(IR

e

1res,

1 compounds of the

- ~ sy gy e s e
marn Somponenht.

carbonate diol




e

2
HOH,C G0 0—C —CH,OM

Hy ] Ha /ﬂ\ Ho Ho
HO—C——C~0" 0—C—{—C—OH

O

O/ﬂ\o
OH
Ho L{bg

ferable to use a primary dicl selected from
group consisting of (i) a Z-hydroxyethoxy group-containing

i

a hydroxyalkyl group-contalning compound and

sent

The aliphatic diol compound fo be used Zor the p

14 invention shouldnot be limited o the above-mentioned compounds.

Emo o examplaes ¢f the aii

PO . — . 1 b
[k O seconGary QioLs are znown Delow.,

15 In the structural formulas below, R: and R: each

Ly represent an atom, a halogen atom, an

i8]
.

]
L
"
=
S
et
-

u

amirnoe Jdroupg, & ni O QUOoUpE, an




L5
et
AR

vl

I

L e o= T e o Yy v 4 . [ T b vy e [P T
2toms, an alkoxy group having 1-20 carbon atoms, a cycloalkyl

—

group having ©~20 carbon atoms, an aryi group having 6-290 carbon

atoms, a cycloalkoxyl group having 6-20 carbon atoms and an

arvyloxy group having 6-20 carbon atoms. Preferable examples of

SRR o] a2 methoxy arou Onoan e
p o f =

ntly

ATrDon

repres

T A e i mvm s e
L—4 carbon atoms, an

[ S . e . T oo oo el
L CArDOn atoms., Haoand

any combinations

and R 18 an alkyl

-

7

independently repraesent a




LN L

group, "m represents

represents an integer of 1-1(

Chemical




{
N
DS G
O O O

O—, CHCH,OH O— CH,OH

<*>fw<;> M{o‘/ “~CH,CH,OH Q‘@{OMK“CHQOH

—) R?

Rs OM\ I . O s
\ e
HOH,C j OO ome—( _J\C »—CHZ0H
Ry 0~/ -0 Ry o/ 0
. H
Eu\ CHQOH e _é_(o ‘XC ZCHQOH
: 7 o CH,CH,OH

<:_: O
Y/ b CH,OH
\_/ /



O e Vala
H0H33>MJLC>WC _<(}ﬁOH Hou\xm<i:>H{}ﬁ<::>_J/ “on

HO\//< &JOH H\. o RE‘? OH . HO\_ T
/\w HO HO\/[V ™~

Rig \H/my Rb HsC

---- e HO  OH HO

MG
(IR ]

I N S T
LoGondary LDiOLse

[ Chemical Formula 5o



OH
HO OH i

\Mﬂ< | OH

[ 0191]

More spec examnples bt

ereol include aliphatic diols

naphithal

Lyd=-his(Z-hydroxyethoxy)phanyl,

4,4 -bis{(Z-hvdroxyethoxy)biphenyl,




OLadiy

[

pely (1, 4-butanedl

poly (1,4-butanediolsuq

L=Z-ethylpropane~-1, 3-diol

-
-~

sneglyeol), 2,Z2~diethyliprogane-~1, 3-diol

~

dicls such as
Bis (3-hydroxy-2,Z-dimethylpropyll carbonate.
10 [ 0192]

be usaed cach

; 3
COoOmPpouUnds

»le compound species may Vary

Like.

depanding on thne NS Or

.\ Lo . o
e T v oy oy A e
DOLLInG point GO

monohydroxy compound produced as

the aromatic polycarbonate

petwe

 diol compound

temperature and

diol compound




4
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Zy,2-bisitd-hydroxyphenyl)butane,

Z2;,2-pis(4-hydroxyphenyl)octane,

pis(d-hydroxyphenyl)phenyimethane,

Loy i

=

[

TN Y G
WAt

H

~ -
[ bt -]

N

-
™D

= [y

i

I-bis{4-hydroxyphenvl])oyvoloper

I=ois (4-~hydroxyphenylycyoiot

iz (4d-hydroxyphenyl)-l-phenylethane,

(d-hydroxyphenyl)diphenylmethane

-

-~ig(d-hydroxy~3~metnyiphenyliipropane,
-pis

roxyphenyl) propane,

~bis (d-hydroxy-3-phenylphenyl)py

~big{3-cyclohexyl-d-hydroxyphenyl)propane,
~pis({d-hydroxy-3-bromophenyl) propane,

~is (3, h-dibromo~4d-hydroxyphenyll propane,

{

Canier,

X e,

s {A-hydroxy-3-m

=y let]

iy ldiphenyl

ulfoxide,

thyldiphenylsulfoxide,

'mdihydroxydiphenylsul fone and
L]

~gihydroxy-3, 3 ~dimethyldipl

LD



[

The aromatic polycarbonate-forming unit of the present
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limited, the molar ratio of ("-(II).~"/"=(1).~"}y of all the
copolymer melecules on average 1s preferably 0.1-3, more
preferably 0.6-2.5, most preferably 2.
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,000-80,000, more preferably 35,000-75,000. That

Lz, the polycarbonate copclymer has high fluidity while being

When the welight average molecular weight of

low, blowmolding and/or extrusion
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a satisfactory molded product Injection

difficuit because of stringing which makes it a1t to obtain

satlisfactory molded product
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The polycarbonate copolymer of the present invention has

a structural visoc
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ity index (N-value) represented by the

fellowing mathematical formula (1) of preferably 1.3 or less,

more preferably 1.28 or

5 [ Mathematical Formula 5]

N-vaiue= (log{Qlel) ~leg{Qily)y/{logisl-1logll) e (1)

=

maasuraend under

“he conditions of 280°C and 10kg load.

In the present invention, 1t i1s measured hy using a

atus manufactured by Shimadzya Corpeoration, trade

"

1@ stroke 1 7.0-10.0 mm. The nozzle size
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which means that the content of a branc
the content of a linear or straight chain structure is high.
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a polycondensation polymer having fthe structure represented by

the above geneval formula (I} as a main repeating unit,

hereinafter "aromatic polyc sonate prepolymer”, and an

aliphatic diol compound which derives the structure represented

arcmatic polycarbonate compound gatisfying the specific

Llater.

conditions as will be

producing

56

Oy
\‘F){C\LA
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acid. It is preferable that these dicarboxrylic acld compounds

to reaction in the form of acid chioride or ester.
When producing a polyvestercarbonate, the dicarboxylic

acid compound can be used in an amount of 0.5-45 mol%, more

based upon 100 mols of

amount of
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end-cappead aromatic polycarbonate prepolymer 1s

reacted with an aliphatic dicl compound in the presence of a

transesterification catalyst under reduced pressure, thereby

highly pelymerizing can be achleved rapidly under moderate

conditions, That 1ls, the re ion between the aliphatic dicl

%

compound and the aromatic polycarbonate pr
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polymer can

procesd
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Az a result, the polymer molecules having the structural

unit derived from the aliphatic dicl compound wherein the chain

length "1" in the above formula (III) iz 1 ("i"=1) are produced

in a larger amount than the polymer

structural unit
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copolymer containing the pelymer melecules having the structural

unit wherein the chain length "1i" in the above formula {(IT1I) at

a iow rate is a polymer having large N-value or the branching

degres, which might have a tendency of cccurring such problemns
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as impact resistance and stre
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diol compound in the presence
under reduced pressure according to the present invention has
a high Q-value while having high molecular weight, and more
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preferably, has a low N-value. In addition, the content of a

unit having different kind structures which might causs negative
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derives the structure represented by the above-mentioned fTormula
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2511

The amount of The aliphatic dio ompound To be {=181
Fetolokalel s I CESEn =3¢ nispreferab O te Omole,
o o omre D ! Toto Hle e, Lurthey preraraln A > s



v,

mole per moile of the total amount of the terminal groups of the
arcmatic volycarbonate prepolymer.

When using the aliphatic diol compound having relatively
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hydroxide,

carbonat ey

otassiumcarbonat giumcarbonate rbonate, sodium

11 Cary

acetate, potassium acetate, cesium acetate, lithium acetate,

sodium stearat

Adilithiuam hyd

lcium hydroxide, s hydroxi

ncarponat ciumhydroge

LU

stearate, calcium benrzoate and magnesium phenylphoasphate.

P R 3 e
2rOX I,

LIV

ammonium hvdroxide hydroxide

-~

tertiary amin thylbenzylamine and
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dibutvyiamine; primary amines such as propylamine and butviamine;

-

imidazoles such as Z-methylimidazole, nylimidazole and

benzeimidazole; and a bhase or a bas as ammonia,
tetramethyl ammonium borchvdride, fTetrabutyl ammonium

borohydride, Ammonium

Examples of the fran

zinc acetate,

ﬁ
)

-
e
=
Lh
Pl

o 1x107 mole per

mole of the total amount of
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According to the present invention, a catalyst

deactivator can be added to the highly polyvmerized polvmer

the above-mentioned highly polymerizing proc . it is

desirable, in general, to employ a method of

€3
=
1
-
{2
[
b
b
s
—
O
5
)
=
~
it
:
(&R

materials

materz acid such as

T L D
Lroniac

Yewm A oy S I T
Suty L ponolusnesil

Afrer deactivating the catal 2 process wherein Lo

(]
=
o
<

low=-polling compounds in the degassing under

T oo v @ 4 0m
pldde 25 a4 i im

h
{

By, VATLOUS

1nioxidant, pigment, dye

nltraviclet absorber, lubricant, mold

SRS
COrnonaT e
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by a conventional method. For example, a method wherein fhe
compenents are subjected to dispersion mixing by a rapid mixer
such as a tumble mixer, a Henschel mixer, a ribbon blender and

a super mixer, and then the mixture is subjected to melting and

-~
A

kneading by an extruder, a banbury mixer, a roll kneader or

sppropriately.

o]
]
D
=
o
O
W
®
ol

usually has

polymerized arcomatlc polvecarbonste resin

e
L

I-value of 1.7-2.0 because

polymerlzation usually has il

the deterioration of guality during the production process.

II. Process for Producing a Highly Polymerized Aromatic
Polycarbonate Resin

The process for producing a highl

polycarbonate resin of the present invention comprises a

highly-polymerizing process wherein an arcomatic polycarbona

ched

IataliilaTetil e
COomesunda
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{i} Aliphatic Diol Compound

The branched aliphatic diol compound to be used for the

process for producing a highly polymerized aromatic

resin of the present invention is a compound

tne following formuia (gl):

|
HO I OH < (gl
R

In the above formula (gl), Ra and Rb sach lndependently

dalkyl group having

™y
g
INAS

independently represent a hydrogen atom or a

alkyl group having 1-% carbon atoms. More preferably

Ro in the formula (gl) each indepencently represent a linear or

branched alkyl group having i-4




[

on

o

F N R I -
following formulia {g2).

(g2), Ra anc

S

are the same as those in the formula (gl). "n" represents an

o

prefe i-5, more preferably 1-3, most

i
[l
53]
o

W

3 e B e L < e P,
v, Ra and Rb in the formulia (g2} each

independently repres

a hydrogen atom or a linear or Dranched

alkyl group having 1-5 carbon atoms. More preferalbly, Ra a

vrmilla {g2) each independently represent a linear oy

=4 carbon

sl kyl aroup

T OuD.

i

Chemilical Formala

[ (gB)

by the following formula {g3). (g3), Ra and Rb

are the same as those in the

HO OH e {g3)

Rb



Rz and Rb in the formula {(a3) each

Ly represent a hydrogen atom or a 1i

near or branched

alkyl group having I-5 carbon atoms. More preferably, Ra and

5 R In the formula (g3) each independently represent a linear or

branched alkyl group having 1-4, most preferably Z2-4 carbon atoms.

10
e

Examples of £he branched aliphatic diol compounds inc

l-Z-ethylpropane-1, 3-diol,

1,3~diol, 2,2-diethylpropane-1, 3-dioi,

+ =~} P e N L .
Che apeve aliphatic o

20 Mo s

{2
L
-~

compounds include Z-putyl-Z-ethylpropane-1, 3-diocl,

Z-ethyl-Z-methylpropane-1, 3-diol, 2,2-diethylpropane-1, 3-dio]

opane-1, 3-dial,

R R I R v T e, N 4
lowing ftormula (gd) can also be used T
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Chemical Formula &7}

<

e N RN VU | O W - S X - o (g4)

<o
™~
)
[
[

a0 Gy

\ /T -
T b H
W o h_

K]
[ A & e HC CHly——m

/

m" is an

hydrocarbon

int 3-20, m ¥ ably 3-8, or a divalent hydrocarbon

"n" represents an

group represented by ~CH:-C (Cls

preferably 1-2, most

integer of 1-20, prefarably 1-:

2,2

bis{Z-nydroxy-2,2

o




producing a highly polymerized aromatic polycarbonate resin of

the present inventicn 1s a polycondensation polymer having a

structure repre

ented by the above general formula (I1) as a main

repeating unit which 1s an aromatic polvcarbonate prepolvymer.

5 'he process for preducing of the present invention

CORY igses

a process wherein the aromatic polycarbonate

prepolivyvmer 1s reacted with the aliphatic diol compound having

the structures represented by any one of the above formulas

{gi)-(g4) under reduc

]

sure. Locording to the pre

10 invention, an aromatic polyca

rbonate resin havi g advant Ladyes of

zo linked and highly polymarized polycarbonate

agenit which enables hilgh moleculs

Vi

Tl -

ght and high fluidity, and

alsc having remarkanly inmproved heat resistancs can

rr

Ui

1h a common polyoa

J"- [ e vy y n‘qtpr\



and the like,
[ 0300]
The aromatic polycarbonate prepolymer in the present

invention can alsc be described as a polycondensation product

Ln

product unit of an aromatic dihydroxy compound

th a carbonate bond-forming compound as a main repeating unit

o

Las
[
o

wherein
16 correspondil
diester carbonate the presence of

abasiccatalyst, or by a known interfacial polymerization method

aromatic dihydroxy compound iz reacted with phosgene

e in the presence of an acid binding agent.

15 articularly in the procass of present invention, it

carbonate

’CE’”MLJ"“ ngoAan

lycarbonate prepoliymer, 1t

[N
[}
:_J
U

3 functicnal groups in coembination witi

arocmatic dihydroxy compound. Preferable examples of the

ot
o

multifunctional compounds include a compound having a phencli

hydroxy group and/or a carboxyl group.

A B Ih A o

)
{ad
)

)

%
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I

compounds include terephthalic acid, iscphthalic acid,

naphthalene dicarboxylic acid and 1,4-cyclohexane dicarboxylic

acid. It is preferable that these dicarboxyli

1

are subiected to reaction in the form of acid chloride or ester.

5 When producing a polyestercarbonate, the dicarboxyiic

aclid compound can be used 1in an amocunt of O.

"]
(0

8
(v

iy

10 It 1s preferables that at least a part of the
above-mentioned aromatlc polycarbonate prepolymer is terminally

end-capped by a terminal group derived [rom an aromatic

moenohiydroxy compound or a terminal phenyl group, hereinafter "an

end-capped terminal group". The content of the snd-capped

upon the amount of the

RS
R
When the concentration of terminal phenvyl groups is 2 mol% or
more, the reaction with the aliphatic dici compound proceeds
rapidly, anc the present invention can
25 be it the red
groupns based amount of groups of
can be analyzed by H-NME analysis
It is ot




o

\
o

terminal hydroxy groups by spectromeifric measurement using Ti
complex. The concentration of terminal hvdroxy groups by this
measurement 1s preferably 1,500 ppm or less, more preferably
1,000 ppm or less. When the concentration cof terminal hydroxy

groups is higher Chan the above rangs or the concentration o

the end-capped terminal groups 18

=
Lhe O

compound.

-

total amount of

According Lo the present inventlion,

-

O Terminas

@]
t
e
),AJ
i}
=
ol
jo
1

terminal groups of a polycarbonate™ or "t

groups of the aromatic polycarbonate prepolymer” is calculated

o Iy

+

on the assumpiion

for example, the total amount of the

terminal groups of 0.5 mol of a volycaroon

3

aving ne branching

or having & linear structure is 1 mol.

el

terminal group, & biphenvl ferminal group, an

o-methoxyecarbonylphenyl

terminal group.

Ty
[t
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rminal group is more preferable.

Inthe ca of
tern be
agent @ time of producing the aromatic polycarbonate

repolymer ., Examples of the terminal terminating agents
[ b . X - .

inciude p-tert-bubyi

p-cumylphenci

means

arcmatic polycarbonate

on condift

react

producing the aro

P oy e by o
CHTDONS

Cherelhy an

O

Carinona
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Regarding the molecular weight of the aromatic

the weigh

igintherange fromb,000 to 60,000,

5 averager

00, most

more preferalkly in the range from 10,000 to 50,0

preferably in the range from 10,000 to 40,000,

<
"
(o

T

When using an aromatic polycarbonate prepolyn having

oy
[

outside the above range, since the

higher molecular weigh

[

aromaltlc polycarbonate prepolymer itself has high visce

e necessary to carry out the production of prepolymer under

~1ons of high temperature and high shearing for long

time, and/cr it might be necessary Lo carry out the reaction with

15  the aliphatic diol the conditions of high

the process of the present invention, it

oy w0 1 e T = T 2 [ P,
compound satisfyving the features mentioned later,

AS! C 03214

FAav [

aloove—menitLoned

- FEN N e ~ e ~ sy e . T b
nrigniy DoLYmMerlLZiing Can De eved




(-
3
), )
t
ok
e
g
N
=
9]
D
m
o
1l
]
},
fty
}_.
)
o]
{1
},J
O
=
jan
0

rleavage reaction

3

of the arcmatic polycarbonate prepolymer by the aliphatic diol

(2}

According to the method of reacting the aliphatic di

O

compound having an above-mentiocned specific structure of the

PR , i v
LOL Compounda 13

astructure Corresp ’Q,L,Tﬁi,f

compound 1s produced

O
L\

a by-product.

By removing the by-product cyclic carbonate from the

reaction system, highly polymerization of the aromatic

K]

polycarbonate prepolymer proceeds to obtain an arcmati

15 poclyvcarbonate resin

conventional peolycarbonate homopolymsar such as a

homeopolycarponate resin derived from pisphencl A

- L . L e , L i} . ) ,
o H o g et £ ~ AT ey ey n e LY + +
The preferable method for producing according to ©

whereln an avrematlic polvycocarbonate 13 reacted with 53

diol compound and a

F:\;
v;

at ileast a part of cyoclic carbonate produced as a by-product by

the highly-polvymerizing pr

¢
i
68

g
i
ot
(i
=

~ o e o -~
55 4anaG CYoLAiC
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sre carried out usualls

U
it
Us

J

Actuaily, these process

erable method for producing

el

Y

That is, the pre

o

present invention comprises a process wherein

polyvcarbonate is reacted with said dicl compound To

Dapart of oycelic

L

highly polymerize, and at the same i
carbonate produced as a by-product by the reaction is removed
from the reaction system.

[0318)]

The by-product cyclic carbonate 18 a compound represented

L0 by the following formula (1)

ical Formula 69)

. e . (hl)

In the formula (hl), Ra and Rb eac

o, - - - T3 g oy e -

& = AaTom, A Linear or

O VO, R T e A The e e ey N

carpon atoms or oa pheny.. grou. Ra and Rb can be same or

P R O O R R S ) =T ke e A e e i~ Vi = N N SRS

Qlirferaen’ IrOm each QuUihaer. 1 represonts an inntedger L L-30,
oy £ e ] v T o I T v

pPrereracly £-2, more prefveraply Z-3.,




I
B
{93

examples of Ra and Rb include a methyl group, an ethyl group,

a propyl group, a n-butyl group and an i-butyl group.

Preferable examplies of the cyclic carbonate represented

> by the formula (hl) include a compound represented by the
following formula (hZ2):
[ Chemical Formula 73]
O
i
|
L_,L\C
SN r e s (hZ)
Ra Rb;
\ /A
P 03Z22]
N

a4y those in

P
! T -
P UdLs]

[
L

i
=
(3
]
[t
o
o
[
51
It
s
o}
=

v
0
i
@]

- Ra and Rb include a methyl group,

group, a propyl group, & n-butyl group and an i-butvl group.

20 [ 0324

by the formula [(h2) include a compound representa

formula (h3), Ra and Rb are the

same as those 1in
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However, according to the method of the present invention

having the structures

carbonate having a speciflic structure ls produced as a by-product.

After removing the hy-product cyclic carbonate from the re

y a highly polvmerized polycarbonate resin having almost

same skeleton as a polycarbonate homopolymer. Since the

by-product cyclic carbonate has a structure corresponding Lo

reaction mechanism of producing a cyciic carbonate as a

py-product simultaneocusly with the highly polymerizing reaction

15 not necessarily defined.

but they are not altogether

present invention using The

aliphatic diol compound having the structures represented by any

above formulas {(gl)~{gd) is simply characteri

J+H

the step of reacting an aromatic polycarbonate prep

aiol compound naving

s removing & by-product oyo

k3

[

correspoeonding to the aliphatic diol compound, and 1s not

recessarily limited to any reaction mechanism.
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Crhemical Formula 74)
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zed polycarbonate
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present invention using the aliphatic diol compound having the

structures represented by any one of the above formulas {(gi) - (g4)

contains little copolymerising components derived from the

[95]

linking agent and the skeleton of polymer is almost the same as

polycarbonate homopelymer .

0
F r\

>
L2
La?
L(,;L1

O 5 v v 33 s =T o= T < -3 = = o S, T oty ey o I
Since the highly polymerized aromatic polycarbonaie

4 B R o J . .
resin obtained by ol

compound does not

e}
&)
)_l
&
[
5
=
el
.
fo
5
;)
W
1
&
()
), )
o3
s
L
o

10 components derived from the aliphatic

agent or Ls in amount even if contained, 1t has

extremely hi cyv and 1s excellent in heat resistance,
compared to the nighly polymerized polvecarbonate copolymer

1 othey

obtained by & linking and highlv polymerizing process usin

O

i)

us1ing the

)

low conte

20 propery
different kind structures and an excellent color tone, which is
Che same advantage as the highly polymerized polycarbonate resin
chtained by a linkirg and highly polymerizing method using other

compounds has . 'he unit having
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poiycarbonate copoiymer put not particularly limited to them.

In the case that the highly polymerized polycarboenate
resin obtained by the process of the present invention using the
ailiphatic diol compound having the structures represented by any
cne of the above formulas {(gli-{g4) contains the copolymerizing

compeund in 1ts

the structural unit derived from

1 or less, more

preferably 0.1

or less based upon the total amount of

structiural uni

s consisting the highly polymeriz

dpolycarbonate

The amount of the aliphatic diol compound Lo be used

- T e e ; ., e S ey ; e oz b ] e T o7 WY
according Lo the present inve s preferably 6.01 to 1.0 mote,

of the possibility that a wart of the alivhatic dici compound

might be

charged from the reaction system by volatilization

without contributing to the

action according to the reaction

conditions.




It is preferable that the starting materials to be used
for proeducing the highly polymerized polycarbonate resin of the
oresaent invention such as the aromatic dihydroxy conpound, the
aliphatic diol compound and the carbonatse bond-forming compound

5 are of nigh chemical purity.

It s peossible to carry out the production by using

wercial products or materials having a normal level of

purity for industri use. When using a low-purity

, however, the product thus

14 by-oroducts derived from lmpurities

Asls! polyvcarnonate copolymer. FUY

5
ay)

erzoration of molescular weight can be

oW The

e e fo L o A I, - T e
the time of loading heat

of the process for producing according Lo

tion using the dicl compound having

B

resented by any one of the above formul
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{(gli-{g4) will be described in more detail below.
(i) Addition of Aliphatic Diol Compound

According to the present invention using the aliphatic
diel ceonpound having the structures represented by any one of

4 £

tlie above formulas (gl)-(g4), the highly polymerizing reaction

5

18 a transesgterificatrion reaction is carried out Iin a

highly-polymerization reactor by adding tThe aliphatic dicl

compound thereto to mix with tne aromatic polycarbonate

prepo.

i
i

)
-

e e g VR T N = 4
Che aroms ) tAroonate

the aliphatic

20
A Y - T Y % e}
compound Into the nig
rai e FRe mrenc] e s
Chalnh O Lne prepolymer Dy
25 requlred in o o achleve high molecular weignt.

in the case of using the aliphatic dig

a relatively Jlow bolling ooint such as 350°C or lowery, 11T is

possible to atio polycarbonate prepolymer and the
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e o < 13 . vrvy 11 o T I 3 ™ 1 e i
aliphatic dicl compound under a relatively moderate degres of

pressure reduction.

)
s
i
b
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6
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x
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=
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dicl compound under

polycarbonate prepolymer and the aliphatic

a pressure close Lo the normal pressure to produce a prepolymer

xture can be subiscted to highly

0o pressure, erabyv evern

using the aliphatic diol compound having a relatively low bolling

polint, volatilization would be suppressed o aminimum and & high

welaght can be achleved without use of an excess amount

{ii) Transesterification Reaction (Highly Polymeriza

Reaction?

dicl compound is

preferakcly 260°C

e a e
[ G3427

of pressure reducticn

rou | PO + o
orareyaldly in Lhe

range of 13 kPad (100 torr) or i , More o rably in the range
of 1.3 kPah (10 torr) or less, further preferaply in the range

from U.67 kPahk te 0.013 kPahk {(from 5 tory to 0.1 torr:

compound to be used fox

de alkal:

nresent

Compo unds ,  and

compounds and/ox

Preferahle exar
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Ay,

alkall earth metal compounds include organic acid salts,
inorganic salts, oxide, nhydroxide, hydride, alkoxide, quaternary

ammonium hydroxide and salts thereof and amines of alkall metals

sarth metal

These compounds can be used sach
independently or two or more of them can be used in combination

with each other.

ali met

Examples of all

hvdroxide, potazsium hydroxid
. [ I )

hydroxic

nydroxide, sodium hydrogen sodium

) T
Fearate, Lithium

Moenzosat

" . ~ i
Carponal

Uin acer

Madnes
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stearate, calcium benzoate and magnesium phenylphosphate.
[ O347]
Examplies of nitrogen-containing compounds include

quaternary ammonium hydroxides containing alkyl groups and/or

aryl groups such as teltramethyl ammoni hydroxide, tetraethyl
ammonlum hydroxide, tetrapropyl ammonium hydroxide, tetrabutyi
ammoniuvm hydroxide and trimethylbenzy]l ammonium hydroxide;

tertiary amines such as Criethylamine, dimethylbenzylamine and

triphenylamine; secondary amines such as yiamine a

imary ami and butylamine;

imiclazole and

as Z-methyi

]
~
i
{1

tetramethyl ammoenium borohydri tetrabutyl ammonium
borohydride, tetrabutyl ammoni tetrapt

P 3 ot s - . o
Letrapnelly.e ammnorium Ir:;tu e ] borate.

e used £ach or or can be used
i with cach ot

tetrabutoxide, lea

The above
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n
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[

(92}
1

1%1077 to 1x107° mole, more preferably 1x10 to 1x107 mole per

mole of the total amount of dihydroxy compounds.

{iii1} Cyclic Carbonate-Removing Process
According to the process for producing a highly
polymerized aromatic polycarbenate resin of the present

invention, an aromatic polycarbonate prepolymer is highly

-1 on

"J

colymerized by the above-mentioned highly palyw

reaction, and at the g

a cyclic carbona

said reaction as a by-product is removed away from

system. By removing the by-produact cyclic carbona

B remnOvY ing u

. N . < N . .
. [ S ; o < HERI = N P
ion wharein the cycliic carbonate 1s

away Lodelier with ﬂJ’“"‘”( ,,,,, WRL0n 13 a:30 A& E?}f“ﬁ'z’,‘(.'}d‘e.i{:i anda an

compound,

distil] 26070 to 2z20°C.

Removing process

by-~product cyolic ¢

_J
ot
9]
=
o
-+
T
"))
.
o

\1\(

Lo remove

In the ca:

completely, the ovye

rralbie

manufactured preoduct of the polycarbor

o

~emained amount of

~aod |SEge couat

YO lic carbonate in the

s up to 3000 ppm.
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&

present invention using the aliphatic diol compound hav

structures represented by any one of the above formulas {(gl) - (a4,

Ltion containing 3000 ppm or less

carbonate 1s obtained as mentioned later.

away Lromthe reaction system

can be recovered and recycoled fhrough some processes such as a

(iv) Gther

[

According to the present Lnvention, by the

transesterification reaction between the aromatic polvecarbo

prepoiymer and the aliphatic

weight average
J

10,000 or mo

further preferabl
)

The typs cf reaction apparatus or

vessels are not Limited and any of the known

can be used. Any of the continuous
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a spectacle-shaped blade cr the like, or can be an extruder

egulipped with a scarew. In additicn, it is desirable to use a
reaction apparatus wherelin the above-mentioned apparatuses are
properly combined with each other taking viscosity of the polymer

" Gf 3 10N

in consideration. It 1s more desirable to use a ¢
apparatus equipped with a rotary blade having & good horizontal

stirring efficiency and & unit capable ¢f dealing with reducsad

VP Ll T ey
CrezZ3ule.,

O
4
n
i
o8]
o
ca
JsH
"
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o
o
e
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T

t iz further desiral

[~

i

horizontal reactor having a polymer seal
s N -

LAl
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{03508
According to the preaesent inve: &
deactivator can be added o the highly polymerized polymer in
the above-menticned polymeriz] Pro
in , to Loy a method of acid

stearic acid
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sulfate and organchalides such as benzyl chloride,
[ 0359]

1

wherein Lo

After deactivating the cat T, & process

oy

Ve
remove low-boiling compounds in the polymer by degassing under

$0.13 kPahA (from 0.1 torr

by
o]
o
]
D
o
o
=
[0
i
“
=
'TJ‘
[
[o}]
(]
L.
jan}
O
Fty
[
Q
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>
ot
Car
it
O
[
I
i

from 200°C to 250°C can ba

carried out. For carrying out this prcocess, a horizontal

It is further desirable to use a extruder or a

reactor having a polymer seal and a vent.

o the present

- e g N P Pt
agents can be added

0361l

ate re

These additives can be mixed with the polyvcarb T
by a conventional method, For example, a method wherein the

components are subjected to dispersion mixi 3 rapid mixer

:nder and

mizer, a

i

. 3 o o v . +— 4 . -
= d Then oF o omeltin a oand

- E . . PR T N PV P
Kneadlng oY oan exiruder, a P roll kneader or the
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The coler evaluatlon of an aromatic polycarbonate resin
15 represented by & YIl-value in general. A branched aromatic
polyvecarbonate resin obtained by interfacial polymerization
usually has the Yi-value of 0.8-1.0. A conventiocnal highly
polymerized arcmatic polycarbonate resin cbtained by melt
polymerization usuaily has the Yl-value of 1.7-2.0 because of

the detericration of guality during the production process,

Trne pelycarbonate copoelymer obtalined by the present

invention has the Yi-value comparable to aromati

o

e [N IR S, [T Qg oo ] o T e v v e o e . - -
polycarbonate resin obtained by interfacial polymerization, and

ill improve a color tone and a mol

1S an inaex indicating how the deterior

o

obtained by the process

aliphatic diol compound h

A ITOIMa

polymerized.

Dlow molding

o

polymerized aromatic polyo



and/or extrusion molding might be difficult because of declining

of the melt tensicn which might cause a drawdown to make it

4

difficult to obtain a sat

(T

isfactory molded product. Intection

molding might be difficult because of stringing which makes it

o obhtain a satisfactory molded product. Properties
such as physical strength and heat resistance of the molded
product obtained might be deteriorated Properties such as

2 istance Lo«

clvents might als sricrated becauss

Omer region.
ihen the welght average molecular weight of the highly

AT OmE T polivyearbonate resin is too high, in

ci ] the increase of a molding cycle tinme

and the negative influence Lo

cost, Tharefore

ighly polyvmerized

\
o
[
o3

enNTLILON Nas a struct

the fcollowling
1.3 or less, more

1.25% or leass:

In the above mathematl

volume per unit




"y
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20

conditions of 280°C and 160kyg load.

QL0 represents amelting fluidvelume per unit time {ml/sec)
measured under the conditions of Z80°C and 10kg load.

In the present inventicon, it 1s measured Dy using &
measuring apparatus manufactured by Shimadzu Corporation, trade
name "CEFT-500D". The stroke is 7.0-20.0 mm. The nozzle zize

Imm{diametar) x I0mm{length) .

[#5

[ 0366)

The str

-} P R S T Sy N I = WP~ i S - P S A, s e .
ochtained by the process ¢of the prezent invention using the

aticdicl cempound (gl) or (g4} as amaln component and cyclic

polycarbonate rzpresented by the ol

Trhnat is, the highly pcolymerized



£

resin obtalned by the process of Lhe present lnvention using the

a small amcunt

aliphatic diol compound (gl) or (g4)
residual cycllic carbonate after removing the cyclic
poiycarbonate produced as a by-product during the production

Drocess.,

T S

. <

Irn the formula (hl), Ra and Rb each independently repraseant

zlkyl group having 1-30

a hydrogen atom, a linear

atoms, a phenyl group or a

3,

Ra and Rb in the formula (hi} each

independent represent. a hydroegen atom or a2 linear or branched

alkyl group having i-5 carbon atoms, More preferably, Ra and
R in the formula (nl) each independently represent a linear or

1-4 carbon atoms. Mozt preferable

bhranched

W T A N T | A
and an 1-butyl goroup.




o

(82l

20

foliowing form

]

‘hemical Formuia 78]

+ s (n2)

*?’1*
1-4, more

Preferably, Ra and Rb in the formula (hZ) each

independently represent a hydrogen atom or a linear or branched

alkyl group having 1-9% carbon atoms, more preferably, a linear
or branched aikyl group having 1-4 carbon atoms. Most preferable

examples of Ra and Rb include & methyl group, an sthyl group,

group, a n~butyl group and an

s the oyeliic carbo

[ S N

a compound represented by the

(h3y. In the formula (R3), Ra and Rb are the
same as those in the formula (h2).

[ Chemical Formula 77



above-mentionaed cyelic carbonate inolude

A

Exampl
L3

the following compounds:

[ Chemical Formula 78]

[ 0375]

content of the cyolic carbonate represented by the

above formula (hl) in the polycarbonate

present invention is 3000 ppm or

preferably 500 ppm or

o lower limi

oY lass, Wit le i

et

ot particularly Limited, 10U 15

0%, usually

I

).

G T
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Ela

Py

gLe resin obhtailned Dy Lhe

tne polycarbonate resin
compogsition of ol o iaed for varions
composivlion o v Can De usedd IO SO T 1 OLE

molded

case of using the polycarpbonate for these purposes, the
o

cresent

ed by blending

Solvmers., intended use, 1t can alse

accompanied with a process of hard coating, laminating or the

olycarbonate copolymer of

olymerized aromatic pol:

invention and the

injection molc

pilow-molded

onents or thin

inection-molded

components. Frefera oOn COMponents or

inciude these having a thickness of 1 um 3
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Y ounity,

werght (Mw) of 5,000 o 20,000 (£

{(BYy, and the concentrat

Fharn 2 moli (feature (C)).

[ S P L
Tnat 1s,

e o s . L m ey g e ey ye T N B S I - 5 .
present invention 1s a polycondensation pol:

a repeating

dihvydroxy compound and a

ally formed of a

tollowing

LXRY goups

b

Formed of

Compound

i

copolivecarponate compeound of the present

Tormala (1) (=

Than

of not more

rminal

carbonate bond-forming compound.

o C e e (1)
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P
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3
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[nxamy

5 of the above-menticoned carbonat
include bis{4-hydroxyphenyvi)methare,

i-pis{d-hydroxyphenyl)

hane,
Z-pis (d-hydroxyphenyijyethane,

bis{4-hydroxyph

k-

vilpropane,

is(4d-hydroxy-3-isopropylpher
2D

1) putane,
{(d-hvydroxyphenylibutane,

{d-hyadroxyphenyl)octane,

g S

ityl-—d-hydroxyphenyllpro
{(i-bhromo-4-hydre

o
L

e
xyphenyl)oropan
vz oxypl

Py
£

Jphenyimethane,

L=y

= F

Wi

1 S T
NENY L oron

LR

wwljprop

~d=hyceo

s yphen:

ning units



Z,2-bis(3,5-dimethyl-4d-hydroxyphenvl)propane,
2y2=-bis{(4d-hydroxy~3-phenyiphenyl)propans,
Z,Z2-bisld-hvdroxy-Z-bhromophaenvl)propane,

2,2-Bis(3,5~dibromo-4~hydroxyphenylpropane,

L
-

i-bis{d-hydroxyphenyl)coyclopentane,

1,1-bis{d-hydroxyphenyl)cyclohexane,

Z,2=bis{4d-nhydroxy-3-methoxyphenyl)propanse,
Ly I-pis{d-hydroxyphenyl) -3, 3, b~trimethyloveliohexanes
4,4"—dihidrozydiphenyiether,

10 4,4"'-dihidroxybiphenyl,

9, 9-bis{d-hydroxzyphenyl) fluorene,

9, -bis{4-hydroxy-I-methvicvhenyl) fluorane,

ydroxy-3, 3 ~dimethylphenylether,

4,4"'=dihydroxzyphenylsul fide,

ihydroxydiphenvisul foxide,

4,4 =dihvdroxy—3, 3" ' ~dimethyldiphenvlisulfoxide,

4,4"'-dihydroxydipnenylsulione,

4,4 -dihydroxy-3, 3" -dim

thyldiphenyi

Sone,

20 4

ey

~diphenvyl-4,4'-sulfonyldiphencl,

2.2 ~dimethyl~4,4" ~sulfonyldiphencl,

, 3=bis{ Z2-{4-n- ypheny oyl benzene,

fencd

!
i
Loy
i,
> DU PN B - L e
4, d~bis{4d-h 200,077
L 4
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It is preferab

apove-mentionad aromai

end-capped by a phenyl

10 Cromore,

=
]
7}
ot
(&}
—
T
6]
!_.;
oy
e

\\..,
1

phenyvl groups 18 2

When the

cn with the aliphatic diol compeound

moye, U he react

rapicdly, and the speci effect of the present invention can

pe exhiblit remarkably.

[ 3395]

P

arcmatic polvcarbonate compound of the present

invention 1s ined by the reaction between an arom:

"h as BPA and a carbonate bhond-

}..J..,
f‘x
e
o
o
o
5
.l
-
Xe:

1yl carbonate which containg a phenyl group

20 deris from the avomatic dihydroxy compound and a phenyl group

bond-forming compound in a pol

the aromatic

BRI S

o351

cne

ey ] ,D) derived




i S
- L DD -

compound  (mol

The concentration of terminal

7L, 500 ppm ooy 1

concentration of fterminal hydroxy groups is

within this range, the reaction with the aliphatic diol compound
procaeds rapidly, and the specific effect of the prasent
invention can be exhibit remarkably.

100 [ o397

hocording to the pregsent invention "rotal amount of
s r

terminal groups" of the aromatlic polycarbonate compound ig

wlated on the assumption that, for example, the total amount

0.5 mol of a polycarbonate having no

15 ving a linear struct is 1 mol.
ohenyl groups and Lon
analvyzed by H-NMR analvysis.
{2) o Polvyvcarbonate Compound
2 aromatio

g
ey

0

Ta

N

O
HESATRE I




aromatlo pelycarbonate compound to be used for the

o

present lnvention can be synthesized by interfacial

be a recyoled polycarbonats

oy Ty
G v

10
e mixed with a polycarbonate resin obtainsd by meld
noobta 2 by melt
polymerization can be mixed with
arvecycledpolycarbonate recovered fromuseddisk molded products
L -

15 and the like.
[ 0400]

dihydroxy compounds o be used

compound of the present

oov e {2

PR T Ty - o
e oaomla, Dy SAoax =




as 1in the gener:

. formula (1) respectively.

Examples of the above-mentioned aromatio

dihydroxy

compounds 1nclude bis (d-hydroxyphenvl)methane,
3 1,1-bis(d-hydroxychenyl)ethane,

1,2-bis(d-hydroxyphenyi)ethane,

Z,2=-bis(4d-hydroxyphenyllpropane,

2,2-bis{d-hvdroxy-3-isopropylphenyl)bu

2, Z2=nilg (3-bromo~Ad-hvdroxyp

{

Z,2-pis{3-cycionexyl-d-hydroexyphenylipropane,

5 N
H T
iy JEN N ’
I oy -
ran P SR
Ny A 3 3y
. i Sy ER YV g FoTIAane
Loy L pisid ipmhenyi)opropans,

yi-bis{d-nydroxyohenyly-3,3,

droxyd

rOXVE




t

»
[
9]

G, %~bis (4d-hydroxyphenyl) fluorene,

9, 9~bis (4d-hydroxy-3-methylphenyl) flucrane,

4,4 -dihydroxy-3, 3" -dimethylphenylether,

Wi

P4 —dihydroxyphenvlisul fide,

5 4,4"-dinydroxy-3, 3" -dimethyldiphenylsulfide,

4,4'-dihydroxydiphenyisulfoxide,

4,4"-dinhydroxy~3,3"~-dimethyldiphenvlsulfoxide,

Yyl

sy
]
~
[OR
T
—
23
W
o)
W
ﬁ

T M T
I Poacr

ldiphenol,

DAYV

1, 3=-big(d-hvydroxypher

£
ty

1

. r -

g

—
b

s
b
¥

2,2-Dls (d-hvdroxyphenylipropans (= bisphencl A or 18
-1 T
ability

S S Gl 3

p?ﬁaeh?

wention can be obtail

i—
o

by combining two or more of structural

units

monemers {(aromatic



n tempaeratur idity,

index and reducing the bhirefringence.

ibhle tao

2 alnove

To produce 2 pol
acid compounds

halene di

1-40 mol the of

dihydroxy components and dicark

is possib.

compounds include

and/cr a carboxyl group.

YR s
i 0408

i {d-hydroxyp

n

2,4, 6-tris (d-hydroxyphenyl) b




-

0 -

Zy2-pisl 4,4~ (4,4 ~dihydroxyphenyl) ~cyolohexyl] propane,

A

tiec acid, 1,3,5-b

ricarboxy. acid,

pyromellitic acid, trimethylolpropane, 1,2,5-pentatriol,

i

aonol, 1,7

-
Dy

droxybhe

zhydroxybenzor

manaorn

lmpurity

COMS N

as

reacting an arome

s dihydroxy

compound and & Bond-Loxrm:

To vary




[
(-

1=
-

G.2=-0.8 mo

based upon the total ameount of tLhe

structu:

b

al unit represented by the above Tioned

in the aromat > compound (Lo

Lo poilycarbona

it lg desirable that the amount ol the

bly 0,0%1-1

r

is usually carri

In the case of




p-cumylphenol and long-chain

cuted phen

WL

amount of the terminal terminating agent to be used can be

determined prop

:rly according to the intended content of termi

o

groups of the aromatic polvyearhonate compound, the re

> apparat to be used, rea on conditions or the .
I £,
L ~ 3
L0
[ 041¢]
[ Formuaiia 23]
A—0—C—0—~A - (3)
15 represents a

1-10 carbon atoms which may be substituted,.

Same or
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Examples of alkali earth metal compounds include

magnesium hydroxide, calcium hydroxide, strontium hydroxide,

pbariumhvdroxide, magnesium hydrogen carbonate, um hydrogen

carbonate, strontium hydrogen carbonate, hydrogen
carbonate, magnesium carbonate, calcium carbonate, strontium

canr b@x:dte Darium carbonat e, magnes siumacet

rontium acetate, m acetate, magnesiuam

calcium benzoate and magnesium

hyvdro

tetrapheny]l ammoniym

r‘.,Xr“TT\ ces of boron-cor

| 6426
Regarding the € cati
zinc, y ZLIYCONLUMm X Can be },'._\, .

tWwo or more of them




in combination with each other.

Examples of the transesterificat

iton catalysts include

zinc acetate, zinc benzoate, zinc Z~ethylhexanoate, tin chloride

(Li}y, tin chioride (IV), tin acetate

acetate (IV),

LI

dGiputyltinoxide, dibutyltin dimethoxid

®

zlirconium acetylacetonate, zirconium oxyacetate, zirconium

tetrabutoxide, lead acetare (11} and lead acetate (IV).

The above catalysts can be used in an

o -y PN S O S +— R ) v gy RN IR NPT R N T Y T
mole of the ftotal amount of GANYAroxy COompourn
P
[ 0428]
The reaction Lamparature of mell La
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kKias {1 tLorr) or less, and the temperature is e
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The structural viscosity index (N-value) of the aromatic

-

polycarbonate compound of the present invention can be 1.3 or

1

Ltess depending on the intended use.

n having a

= In the case of producing a polycarbonate resi

[

highmolecular weight, high fluidity with no branching structures

=

or with a fow N-value, the N-val

ot

ue of the aromatic polycarboeonate

COMPOU nd 1s Y\ro‘: j 1.28 or ]VO‘»C?,

.3 or less, more pref

LG index (N-value) an index of
polycarbonate and is
by lowing mathematical formu {1y:
G4303

it is measured Dy USLNg a

s manufacturad by Shimadzue Corporation, trade

18 7.0-10.0 mm. The nozzle slize

st

Jom {1 e

Whern the aromatic polycarponate compound of the present
invention has tThe of 1,3 cr less, f content of a

branching struct:

inear or sttralgnt
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chain structure is high.

In the case of conventicnal polycarbonate resins having
the same Mw, it has a tendency that the fluidity becomes high
and the Q-value becomes high when the content of a branching
structure or the N-value 1s increased. The polycarbonate

copolymer highly polymerized by using the aromatic polycarbonate

compound having specific features of the present invention to

compound, on the other hand, can

cen oy e gt A} o P e . 32
react wlltn an aLipratlid 1oL

COmMPouUnaG naving

LY Carpons

n

R N . L T o P .
Lo a Transesteritication reaction

9]

as a prepelymer Lo be subjected

G COMPoUund undey reguced nressure,
wnich enables Lo obhtain a

moderalte g 1N oa short time

Prepolymer Material
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The aromatic polycarbonate compound of the present
invention can be used as an arvomatic polyvcarbonate prepolymer
for the process for producing a highly polymerized aromatic

polycarbonate resin comprising a

wherein the aromatic poelycarbonate prepolymer 1s reacted with
an aliphatic diol compcound through a transesterification

action in the presence of a transesterification catalyst under

m{
D
[¥i}

reduced mresnure .

That is, the apom

pelycarbonate prepolymer material

containing the end-capped arcomatic polyecarbonate compound (=

N
ik

reaction Lo

e
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through a tre

agroups derived from the carbon

2 DONA-IOYMLIng COompon nel
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mOLEC Le conditions.
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Examples of the method include a meth

amount of diester carbonate at the time

1

conbrolling the amcunt to be 1.3 mole or less

1.2

mole

o of the total

53 per mole

Lor

example, 180°C

prassure reduction (for example,

polymerized aromatic

structural viscesity index (N-value

content. structure In

the content

The N-value of the highly polymerized

polycarbon: ined 18 ¢

75
. D

most preferabiy 1

s ne large fluctuation in

polycarbons compound (= prepolymer)

ren
(ik}‘:'

od of controliling a ch

Amount

N-value compared t

arged

i

ecof producing, for example,

, more preferably

of the arcmatic

for producing
in having the
the
and
high, an

VNG

-

dor less, more

or less. There

0o the arcomatic
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under moderate condit

»ns in a short time, by reacting with the

above-mentloned &l

diol ceompound through a

transesterification reaction. In this case, the branchi

1 :

degree (N-value} of the bDranched aromatlic polycarbonate resin

us optained is

ot

"~

mest preferably 1.31-1.9.
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unt of terminal groups of polymer:




measured at 23°C by using a nuclear magnetic resonance 1H-NMR
spectrometer, trade name "LA-500", manufactured by JEOL Ltd.
The result was shown as the number of moles per ton of polymer.
[ 0443]

5 4) Concentration of terminal hydroxy groups (ppm) :

Measured by UV/visible spectroscopy (546 nm) of a complex

Tormed from the polymer and titanium tetrachloride inamethylene

sciluticn, or by observing terminal hydroxy groups from

of 'H-NMR analvsis.

jo
-
T
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Conc. Terminal Ph (mol%) = (X+2)/[(X+2)+(Y+8)]x100

I e TSl e £ g e e s e D B T AV ey
Foon Fhy Loncentration ol Lerminal phenyl groups
LAY o o st 1 o nE tarminal nhenyl ¥y -

M—afea Fallso OL Lelimliia phenhyi grouns

YA T .oy ey ] YN EAYY
AYEA I »ool phenyl groups

&) Color of polymer (Y value):

ample w

YT value was me

(O-Valuel:

rate of a
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{ml/sec), which was a molten fluid velume per unit

Lime measured under the conditions of 2807

Cand 160kg load ter
drying at 120°C for 5 heours by using a Koka type flow btester

manufactured by Shimadzu Corporation, trade pame "CFT-500D".
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A sample of aromatlic poiycarhonate drle

AOUrs Wwas s ster
- ~ . (LR ints s S e AW o |
1, trade name "CFT-L00D7.

by a
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ived from an
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(DPCY and re
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gel permaeat
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detector) or gas chromatography.
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cyclic carbonate

10g of a polymer sample

f

cromethane and was
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precipitate was separated by filty

The solid thus obt

he

foliowing conditi

under the conditions of

i

Conditiona of

GO-~MES

Measuremsnt

o
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[ — Tl = IR N
Carx vas:s He, 1.0ml/min
T . T oy o PYENE

Aux Temperature: I00°C

box wit
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wWas

ained

Lons., The minimum

measuremea

500
50

a p( me

dissolved in

Was

nt was 0,000

C i5min hold

detectab

163

pErT.

dropped into 1000 mi of methar

~ration to remove sclven

1ol .

1t Lr

nalyzed by GC-MS under
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The molecular welight (Mw) retention and the amount of
change in YI-value were oonducted before and afrer

retention test.

t was intended to give tThermal

4T e emga e N R
GIL 4 usuar mo Lo

molding proce

38 of polycarbonate such a

wherein keepin

£l

ong retention time of

pparatus

al {

[ 0454]

13 Color of polymer (YIi-value) before and after the

ention

of

lg of & peiymer was dissolved i

me

nylene cell having

an optical path length of 6 cm by using a

copy colorin

manui by NIPPON DENSHOKU INDUSTRIES CO., 1!

TEE-Z000T.

of the aliphatic dicl compounds

used in the Examples

the cont

purity was
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kali earth metals, titanium and heavy

}V.WJ

metals, a
nicxel, chromium, zinc, copper, manganese, cobalt, molybdenum,

“in) were 1 ppm or less respectively,

In the examples below, the precolymer pite

"EFPY, a hydroxy group was abbreviated to "OH", and a phens

in some cases.,

red to

<Example 1>

10,000g (43.80 mol)y of Z,2-bis{d-hydroxyphenyl}propane,
2] Y yl

‘bonate and L umel/mol of sodi

10,5810 (49.3%moly of diphenvl ¢

hydrogen carbonate as a catalyst were charged into a H0-liter

SUS3LE reactor equipped with a atirrer and a distiller, and the

cubted with nitrogen. The amount of

alr in the reactor was substi

sed upon The

catalyst was caloulated as the number of molas

B e ) W s § I

amount of 2,2-bls (4-hydroxyphenyl)propane.

-

The degree of

sure reducticon was adius

(200 torr) and the starting materials we A0 at
200°C with stirring for 20 minutes
P 0457

ried
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; was charged therein

Ft

4

4

]

81e

o

i

PEF" which was the aliphatic diol compo

and the transezsterification reaction was continued for 30 minuie

with stirring and kneading to obtain a polycarbonate copolymer
P

having the weight average molecular welight (Mw) of 55,000,

r =
1 0459]

magnified

compound oo

shifted to a different position after the ¢

aromatic dihydroxy compound.

by linking the aromatic polycarbonate chaln with

F - o}

week peaks next Thereto show a

with each other (block copolymerization).
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Therefcre, 1t was recognized that the polycarbonate

copolymer thus obtained was formed mainly of a polymer molecule

[

having a structure derived from the aliphatic diol compound with

the chain length of 1 ("i"=1} in the zbove-mentioned general

which was &a

- NMR

H

sTructure

tarponate copolymer TR

content of the structure derived from the aliphn:

dicl compound corresponding to the structure represented by the
general formula (I) was 1.7 mol% and the content of the structure

R T, T R, - s . LI R W,
2 from the aromatic dihydroxy compound corresponding to

general formu

above-mentiones

The properties of the polycarbonate copolymer thus

1

obtained were shown in Table 1. In Table 1, flexural modulus

(GFa) in acocorda

strengith (MPaj, ten
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n Table 2, the concentration of hydroxy groups means the
concentration of all the OH groups contalined in the polymer which
was calculated by 'H-NMR analysis. In Tapie 2, the
concentration of terminal phenyl groups means the concentration

of the terminal phenvl groups based on all

in phenyl terminals inciud]

€3]
Z

hydroxy
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2,295 (43,78 mol) of Z,Z-bilis{4-hydroxyphenyli)propans,

11 umel/mol of sodian

yvat werse ¢f

508316 reactor egquipped with a stirrer and a dis

air in the reacior was substituted with nitrogen. The amount of

catalyst was calcy

amount of 2,7-bils (4
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VAV SLLIrLng DCor 3y Minutes.
: A or
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reaction system in a cooling tube and removing, keeping the

at 260°C and the dec

e PR N e ' T 2 Dan 1 b e e 1 T oo of ’
reduction at U0.13xPas (1 toerr)y or less for 1




able 2.

In Table Z, the concentration of terminal phenvl groups means

3 Bl

the concentration of the terminal phenyl groups based on all the

nwas

phenylene groups and phenyl groups in phenyl Lterminals whi

calculated by ‘H-NI
[ 0470]
<hxample of Production of Prepolymer 3; PP-C»

125.00g (0.348 mol) of 2,Z-bis{4d-hydroxyphanyl)propane

sromethane was ads

ATy
[ RN 4

- e I T T o = - Ep—
nGL The DOLIVNMerLzZation,

keeping at 50°C to remove

ces to obtain

ined was crushed into

e B a9 = e e 2 pm o, Jomy e o wdr o
. recipitate thus chiained was

20°C for 24 hours to obtain a polymer
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power, hereinafter "FEP

T

Ihe concentraticn of hydroxy groups {(ppm; and the

concentraticon of terminal phenyl groups {mol%y of the

polycarbonate prepolymer thus obtained were shown in Tablie 2.

n of terminal phenyl groups means

Takle 2, the concentrs

the concentration of the terminal phenvl groups based on all the

phenylene groups and phenyl groups in phenyl fterminals which was
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internal temperature at 260 C and the degree of pressures
reduction at 0.13kPahA (1 torr) or less for 7 hour to obtain about
10%xg of an aromatic polycarbonate having the weight average

molecular weight (Mw) of 63,000, the concentration of terminal

50 ppm.  The properties of the polycarbonate

O
[
[aw]

hydroxy groups of

Thus obtained were shown Ln Table 1.
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The properties of the polycarbenate thus obtained were shown in
Table 4.

L oav9]

<Comparative Example 5>

50.98g (0.2233 moly of 2,2-bis{d-hydroxyphenyl)propans,

49,04 (0.22%9 mol) of diphenv] carbonat Tumel/mol of sodium
nvdrogen carbonate as a catalyst were charged into a four-neck

and

300ce equipped with a stirrer

PE07C in a nitrogen atmosphere For 30
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able 2]
Table 2
PP-A PP-B PP-C

BPA(g) 10000 9995 1

BPA{mol) 43.80 43,78

DPC{g) 10558 10321

DPC{mol) 49.29 48.18

DPC/BPA Molar Ratio 1.13 1.10

Mw 24000 33000 22000
OH Concentration (ppm) 181 73 73
Terminal Ph Concentration (mol%) 7.3 51 7.8

OH: Hydroxyl Group
Ph: Phenyl Group

[ 0482]

[ Table 3]
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[ 0483)

[ Table 4)

Table 4

Comparative
Example 4

Comparative
Example 5

BPA(g)

90.96

50.98

BPA(mol)

0.2232

0.2233

DPC(g)

4904

49.04

DPC{mol)

0.229

0229

1.03

1.03

Amount of Diol (mol)

Formula Weight of Diol - -
Amount of Diol (g) - -

Mw

44000

50000

Q-value [ml/s] 160kg

0.1264

0.0788

N—-value

1.30

1.31

bigld-hvdroxyphenyl

giphenyi cargonate and U.D uamoe

T e B AP vy \ o e e am P
catalyst were charged into z

with a stirrer

pstlituted with nitrogen. The amount of catal:
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minutes,
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Flon was car:

ification v

Subsequentliy, a transest

cut for 4 heurs while condensing phenol distilled from the

reacticon system in a cocling tube noeving, keeping

intaernal

nal phenvl groups (mol

o

1 were ahiown

CraTion oL

cdrowy UEOURS T

b

5, the concen

concentration of all the OH groups contained in the polymer which

1 by "H-NMR analysis. In

concentra

1 g
phenyl

I NAGRES
: U2ob;

S Braenol iy
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tne arcmatic polycarbona

was obtained by the above-mentioned Example of
Prepolymer 4 was charged in
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a4 LS




was stirred and kneaded under reduced pressure of 0.04 kPah (0.3

torr) for 45 minutes Lo carry cut a transesteri CTLON.

which had

‘r__.u

o]

ing the catalvst, the

o)

ymerization o

been used 1n the process of preparing the aromatic pol

yCecarbonate

T

e

1 directly.
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PP-D
BPA(g) 10000.6
BPA(mOD 4381
DPC{g) 10560
DF’C(mOU 49.30
DPC/BPA Molar Ratio 1.13
Mw 22000
OH Concentration (ppm) 60
- Terminal Ph Concentration {mol%) 5.0

[ 0495]

f Table 6]
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[ 0496]

Filig.3 shows a relationship betwean Mw and O-value (160

load, 280°C) of the polycarbonates obtained

the ahove Examples

and Comparative Examples.

shows tThat the polvcarbonat

Sr have a

rndency tha

game molecular welght compared

o the convent

polycarbonate resins,

bonate copolymers

inventlon

are shown as B, black sguar

oolLycarbhon oolymeri
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Production

COmMmpouUnaG was

“lrrac

o
L
L
[
v
(e,

300 under normal pressure.

Trnen, the mixture was stirred and kneaded unc

TO minubec

Lo

[ g

colymerization catalyst which had

in the oprocess of

1 oy
CIoGna

aromalicpols >olymer was continuously

unreact

from the

ling tube o remove a

S R R

o~
L
.
e B S <
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tube and was dr 2 hours by & block

nitrogen-substituted glove box with the oxygen concentration of

for 50 minu

0.0%. Subsecuently, on Was

e IR
I U I o8 U R N

Ting B
]

1TH-MNMR chart

and

!
.
1
24 8 Omd thus

obhtalir ich does

lvee

not have a from Lhe aliphatic diol compound.

pound added was ond
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prepalymers, the aliphatlic dicl compounds and the amounts used

as shown in Table 7 to obtain polyvcarbonate

honate resins weye shown

the polycar

he experiments was carried out In Lhe same manner as in

e
=
o
&
oy

3

=
L
=5
-t
}_r
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1CELON Was cary

dicl compound was not
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[ O5GE]

15 shown in Exampl

structure derived fron

a3

ally cbtained was remar!

compared to

Lt

pumber) in the polymer at

adding the

compound and kneadling were completed. According fo the

DTOoess

for producing of the present inventlon using the aliphs

~ompound having the structures represented

formulas (gl)y-{(g4), th

. .
rate {(mol

10 derived from the alir

20% or less, most

number) of the -

und in the pciyr

aliphatic diol compound and ke

We e COms

Y

aliphatic diol

MO

Lormalas
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Delow. According to the results shown below, it is clear that
the highly polymerized polycarbonate resin obtained by the

the present Invention using the aliphatic diol

compound having the structures renresented by any one of the above
=4 ) p

smely excellent in heat stabhility even

5 formulas (gli-(g4) i3 exty
compared o the pelyearbonate copolymer of the present invention.
The heat retenticon ftest was also carried out with the

Iowhich was

lycarbon: in Comparative

=] L amp

colymerization,

i e conventional

hly polymerized by ©

was ocourred and 1t was difficult

10 Howeve

Retention Test:

i

y

S

-
i
—
[a]

-
RO

1 o A
—TTI3 ) 1 - Ll A
Noed BOLERT - ‘iz . 7z
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amount of change in

-

50,0000 (0,219 mol) of Z2,2-bis{d-hydroxyphenyl)propas

A2 .019g (0. 224 mol) of diphenv] carbonate and 1

arbonate

lyst were charged into a

vl

stirrer and a

smperature, the

red out

For 490 minutes.

Then, the Lemperature was ralsed to 225°C at a of
5 C/hr and the temperature was apove Lor 1
equently, Lhe temperature was rvalsea to 260°C a

"C/hr and, the




The aromatic polvcarbonate prepolymer thus obtained had

the concentration of terminal hydroxy groups of 1500 ppm, Lhe

W
=

concent

O

£ the terminal phenvi groups of 3.5

N-value © Are snown in

Y = =
{UJLJJ

e W e JE. IR o - o A T,
10g of the aromatic pelycarbonate prepolymey thus

9, 9-bigl d-(Z-hydroxvethoxy)phenyil Tluorans

~eir, and the mixture

)
3

was stirred and kneaded for 30 minutes at a

jackel ftemperati

.3 torry to carry

ing the aromatic Was

ed from

remove away to obtaln a polycarbonat

having the welght average molecular weight (Mw) of

8.

0,000, The results are shown in Tabl

P A 3 o
2, oryphenyl and ,
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The concentraticon of terminal phenyl groups means the

phenyiene groups and phenyl groups in phenyl terminals, which

was calculated by ‘H-NMR analysis

T T B
[ 05211

10g of the aromatic polycarbonate prepolymer thus

obtalned was charged into a four-neck flask of 300cc eguipped

with & stirrer and a

i}

and was heated and melted under
vacuum at ZE0°C.

Subsequently, 0.323g of

I
]
-
1)
¢F
-
—
-
i
o
L

in a cooling tube To remove away Lo cobtalin a polycarbonate
copelymer having tThe weight average molecular welight (Mw) of

EYSATANA
ULV IPR VAU LU AN

were shown in Table o,

were carrvied out in the same manner as

in Example 32 except for changing the

Z2,2-bis{i-hvdrozyphenyl)propane and

L

137
-
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8 to obtain polvcarbonate resins. The results were shown in
P

towhich the peak derived from the terminal

!

T.0-7.3 ppm, but the peak derived

phenyl group has at near 7.4 pom. The concentration

of terminal phenvyl groups was calcoul

o

strength of

ot 1,1,il-trisphenciethane (hereinafter, "TPE"} and 3 umol/mol




N
thw)

PR - 3 I o -~y e R I3 T o o = E + E i ' ey F =
75 C/hr and the temperature was kept as above Ifor 10 minutes.
Subsequently, tThe rtemperature was raised to Z60°C at a

ate of 65°C/hr and, the pressure was reduced to 0.12kPak (1 torr)

1 hour, whereby 20g of an aromatle peolyoarbonate

27,000 was obtained.

AT OMA > polycarponate prepolymer thus obtained had

the concentration of terminal hydroxy groups of 480 ppm, the

terminal phenyl groups of 7.3 mel%, and
N-value of 1.3%1. The results wesre shown in Table 9,

In Table %, the concentration of hydroxy groups means ths

concent tonof all the OH groups contained in the polymer, which

was calculated by "B-NMR analysis. The concentration of

terminal phenyl groups means the concentration of the terminal

v9l groups based on all the phenylene groups and phenyl groups
in phenyl terminals, which was calculated by "H-NMR analysis

[ 052#8]

106g of polycarbonate prepolymer thus

obtained was charged into a four-neck flask of 300cc egquipped

with & stirrer and a distiller and was heated and melted under




3 - e b7 SRR i . - oy ; i 4 - - s ke 4
1h & CocLiing Tube UTO remove away To oDblfain an aromalic

nol naving the weilght average molecular weight
Oo0. The results were shown in Takle &,

The experiment was carried out in

37 except for changing the amount of

s{d-hydroxyphenyi)propane, diphenyl carbona

1,1,i-trisphenolec ine and « aliphatic dicl compound as shown

were shown in Table 9.

‘m
[
—
Sy
W
o

vy

o
O
N

"l

<Comparative Example 7>

e

experiment was carried out in the same manner as in
Example 32 except for changing the amount of

and the

[ 5

Z2,2-bis(d-hvdroxyphenvl)propane, diphenv]l carbona
I . N i - I 4

diol compound and the amount thereof as shown in Table

lts were shown in Tabkble 8.

The aromatic polycarbonate resin thus obtained had a high

concentration of terminal hydroxy groups and a low concentration

20 of inal phenyl ar therefore, the polymer was not

b
O
=
W
w
o
o
s

& 1y

amocuni oL

HArirhanul sarharmat o
L0 S S 5 B i S RV Loed L i ! "
= — o
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concentration of terminal hydroxy groups and a low concentration
the polymer was not

of terminal phenyl groups, ana therefore,

sufficiently highly polivmerized.
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[ 0534]
The abbreviated codes used in Tables 1-9% represent as
follows:
PP: aromatic polycarbonate compound (=prepoclymer)
5  BPA: 2,2-bis{d-hydroxyphenyl)propane
DPC: diphenylcarbonate
Th: 1,1, 1l-trisphenolethane

4~ (Z-hydroxyethoxy) phe

nyl] fluorene (Bp=62570)

Lisgl 4~ {2~hydroxyethoxy) phenyl] propane

10 (Bp=480"0C)

BP-2EC: 4,4'-bis(Z-hydroxyethoxv)biphenvl (Ep
PCPDM: pentacyclopentadecanedimethanol (Bp=42070)

FGrflucreneglyool (Bp=370"10)

CAarsona

A

novel po nate

3= P e my gy e s
Lhe prejsent

tion has improved fiaidity

keaping

{(-f;.‘é’f ola

,,,,,, onventional

without
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Lo produce

hout regul

the high fluiaity polycarbonate copolymer of the

3

present invention is used as an alternative for the conventiona

W

commonly-used polycarbonate resing or resin compositions, it

advantages such that a molding cycle wi be shortened, the

molding temperature will be decreased or the @ .

Therefore, it can be used for various molded produ
sheet or {ilm products obtained by injection molding, blow

moliding, extrusion molding, injection blow molding, rotational

molding, compression molding or the like. Furthermore, 1t will

have advantages such as reduction of loads on natural

enyvironmer and reduction of manufacturing oo by saving

electric power consumpbion or the like. Therefore,

fluldity polycarbonate copolymer of the present invention is an

econcmically excellent and nature-friend
[ 0537}

According Lo the process for producing a resin using the

gl

aliphatic dicl compound having the structures represented by any
one of the above formulas (gly-{(g4), @ polycarbonate resin having

anc excel lant
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20

When the highly polymerized polycarbonate resin thus

for the conventional

]
¢}
t
-

4

|
T
}

cbtained iz used as an alterx

mmonly-used polycarbeonate resins or resin compositions, it has
advantages such that a molding cycle will be shortened, the
be decreased or the like, as well as
the above-mentioned polycarbonate copolymer of the present
invention.

Therefore, it can be used for variocus molaed products or

sheat or film produc obtained by injection molding, bhlow

molding, extrusion moliding, injection blow molding, rotatic

molding, compression molding or the like. Furthermore, it will
have advantages such as reduction of lcads on natural
environments and reduoction of manufacturing cost by saving

1

electric power consumption or the like. Theretore, the highly

polymerized polycarbonate resin of the present ilnvention ls an

economically excellent and nature-friendly resin.
Especialiy, it exhibitfs an extremely sexcellent heat

ce ., Even a thermal history that is

.#
-

re

t"
i
=
D
(]
i}
=

level of a normal molding tTemperaty

olycarbonate 1s given, highly

vy

£
T

~
[

The present invention ¢an




an aliphatic dicol

pinding to

compound having aliphatic hydrocarbon groups

terminal hydrozy groups through a
transesterification reactior

Reacting the

polycarbonate compound of
present invention wit!

4

rthe

Apnatic arol
—~ - - 2 - o - [EE, Y - -
A Llanser SULON Yeactlon enailnise e 1Lnayease

in mol

[Ghe

5

copolymer

—-fluidity polyveocarbonate
scarcely containing a

_ sranching
produced will

structu
theut using addit

Lurer Can

e

In the case of introducing & branching structure into the
aromatic polycarbonate compound b

sin GFoa Dre determin

ved amount

her hand

tic polycarhon:
intended brs o
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CLAIMS

Lycarbonate copolymer satisfying the
. +

Fant

following features (a2} to {(d)} which is substantlially formed of

general formula

& structural unit represented

diol compound

(1) derived from an

ot
Lne fLerminal

by the f

17

Formula

—0— (CR/R,) ,—Q— (CR,;R,) .—OC— - - - (1}

-2

o a4 (L £ - . i~ . vy e - -
whersin "Q" represents a hydrocarbon group

R S S o \ -y A e P . sl P RO o R Tr = e =y
rbon atoms which may contaln an atom of a different kKind; R.,

ndependsant iy

Y
-~
s
i
o3
A
T
2
~
i
=
| 5

whe ng}@\CO“bTSETﬂQ'OI;“FYQIQJ TAatem, an

OrouD having 1-20 carb a1 ome el oan aromatic nynis rixon LD

LU sia Y BiIu 2 > i [= G UOmS and an aromat i nYyoroda L/\J g Juibd
I oy

lependen

ing of 2 nydrogen atom and said

selected from the group consi

=

"

aliphatic hydrocarbon group; "n" and "m" each independently

represent an integer of 0-10 or "n" and "m" each independently

= . . - - o -
oOf i 1Y Case 9 Al 1O
YD R,
= k




Rap fn o
-(o@— Oo—ﬂ—)* ()

whereln R; and K, each independently represent a halogen atom,

an alkyl group having 1~20 carbon atoms, an alkoxy group having

1-20 carporn atoms, a cycloalkyl group having 6-20 carbon atoms,

an arv) group having 6-20 carpon atoms, a covoloalkoxyl groun
4 ] - P -

having 6-2Z0 carbon atoms or an aryloxy group having 6-20 carbon

atoms, "p" and "g" esach independently represent an integer of

4 and X represents a single bond or a divals

nthe group consisting of the divalent crgani

O
]
R-=O0~C~[~(D,— (1), ~],—-[-UD,~],.—O0~-R - - (IID



iy
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i
w

20

i

|
3
b
=]

1

wherein "k" represents an integer of at least 4, "1" represents

an integer of at least 1, "1" represents an integer of at least
1, "k'" represents an integer of U or 1, R represents a linear
or branched hydrocarbon group, a phenyl group which may contain

a fTlucrine atom, 0r a s iso that at

with fThe prov

sald polycarbonate copolymer molecules has "i"

geners

Unit repres

upon the total
polvcarbonate copolymer,
{c) sald polycarbonate copolymer has Q-value (280°C, 160kyg

load) whica!

an index of fiuvidity in

1.0 ml/s, and

-3 E— ] N R gy e o N - = SRS P o e e 3 - B S
() salid polycarbonate copolymer has weight average molecular

! 3 T S Ry, N I, [T Fr.
2 polycarbonate copolymer according Lo

claim 1, which has a structural (N-values}

S

poof 1LZ

2nted by
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4. The high-fluidity polycarbonzate copolymer according to

claim 1, wherein sail

mathematical formulia {3):

—r

idity polycarbonate copolymer according to

nign-—r.
-

h derives the

diol compound wi

i, wherein said alip!

unit represented by the general formula

nted by the following general formula (A)
Y 9 g

COMPoun aore Jo i

[ Chemical Formula 5]

HO" (CR{RQ} HHQ_ (CR3R4) H_OH e (A)

wherein "gU

the group consis

group having 1-2

having ¢-20 carbon atoms

R DU T 1
LLC YA CCaribon i

[
0
4
-y
X
U
H
I
3
—+
G
]

integer of




2

. The high-fluidity polvecarbonate copolymer according to

clalm 5, wherein seé

id aliphatic dicl compound is a compound

sented by the following general formula (i)

Formula ol

HO- (CRiRy) n1-Q:1- (CR3R4} »:-OH *r (i)

O
=
W

“bon group having €-40 carbon ate

-
A
=

represents a hydroo

containing aroms ringis); Ry, Ry, Ry and Ry each independently

ent a group selected from the group consisting of a hydrogen

hydrocarion group having 1-3

luidity polycarbonate cepelymer according to

im oo, wherein saild alipha b1 compound is selected from

Choxvibiphenvyl,

o0
G, ar

(SR VAT OR Y
Py DYGQTORY

8,49 ~bis (hydroxyethyl) fluorene, [luorene glyceol and fluorene

diethancl.

according o
J

[ Ch

HO- (CR3R2)} n2—Q2- {(CR3Ry) no-OH P (i1)
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i

having 2-40 carbon atoms which may contain heterocyclic ring(s);

and Ry each independently represent a group selected

from the group consisting of a hydrogen atom, an aliphatic
i r I

hydrog

copolymer according to

claim 2, a branched chain aliphatic

ny drocaron o CONTALINE NG

16 The nigh-Lluidity polycarbonate copelymer according to

ola G, wherein

The group consls

g -, oy v 1 3
lpropane—1, 3

—
-~

hyl~Z-propylipropanse-1

11, The high-fluidity polycarbonate copolymer according Lo

5, wherein aliphatic diol compound is a compound

- e e e
of a hydrogen atom,



B

arbon group having 1-30 carbon atoms and an

aromatic hydrocarbon group having 6-20 carbon atoms; "n3" and

o}

"m3T each 10.

|m

r of O-

Tly represent an 1int

®

4

fluldity polycarbonate copolymer according to

Sl
x.)Ow.\t. [ A

13. The

clymer according to any

one of claims 5 to 12 hereln said aliphatic diol compound ha

from the group consisting ol a

product formed of the high-fluidity

accordling to claim 1.
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19, The process for preducing a highly polymerized aromatic
polycarbonate resin according to claim 18, wherein said "n" in

o~

the general formula {(gZ2) represents an integer of 1-6.

20,

e process for producing a highly polymerized aromatic
polycarbonate resin according toclaim 18, wherein saidaliphatic

dicl compound represented by the general formula {(gZ) is a

compound represented by

L Formiila

Ra

HO OH N ),

Rb

e o e
sach Lndaenenas

Qroup

e P R Y e T T
T produad aromatic

atom or & linear or

[P o . o e o en e e
having l-5% carbon atoms.

R AVACTO RN S S el

wherein sald Ra and

Linear or branch

adalkyl groug
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The process for producing a highly polyrerized aromatic

.\
L2

H
r

e resin according toclalm 22, whereinasidaliphatic

polycarbonsa
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