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-1- DESCRI PTI ON Pol ycar bonat e and Met hod for
Production thereof. Technical Field The present

i nvention relates to pol ycarbonates containing a

noi ety which can be derived froma pol ysacchari de of
renewabl e resources and having an excell ent heat
resi stance, and nethods for -groduci ng thereof. 10
Background Art Pol ycarbonates are generally produced

by using raw material s m@gﬁ%@gﬁﬁ) e obtained from oi
resources. Because of tRé bout the
exhaustion of oil resources, is desired to produce

pol yc'ar_bo tes y using_ raw rraterl al.s obtajnabl e from
r enewabl e elysarhonate gaf Methodafer Prodgciipm thereoft her
hand, an ether diol expressed by the follow ng formula .
,J?%%l ca be eaS| ly prepared fromrenewabl e resource,

pol ysaccharide, starch or the like. (3)

20 Thergd Fﬁése‘ﬂﬂtth@@ﬁoﬁ ?él%@eé(td"ﬂély@grlﬁ)tlﬁtgg ESQBARie 4 hoiety

concrete terns

- whishgeamed ﬁi@n@eéoﬁr@mt 8l Plefeaféésfaﬁeie of Hegewahprouwpsburces and
N r

e B e el Pt AR B Pods B pabufine tppreot
25 (5) 1, 4= 3, 6-di anhydro D rrannltol (hereafter, this .

SRl Ak | be referred as to "isomannide" in this

descrl t|on ressed by the following fornmula (6), {

(6) arf@lucag! 08&1 diea hgetregallyi giredicedh eaiSfuw ravhi materials

vﬂﬁﬁHQx‘dﬁq@é’\&ﬂ;ﬂan@&i fl%h?[)ﬂ%gs % ?ééﬁle@' ﬁ%n&!(:klﬂ about the

descriptiaon) expressed by t OW Nng
eedp;aug’@on of o1l resources, it is desu?ed to produce polycarbonates by using

raw materials obtainable from renewable resources such as plants.
On the other hand, an ether diol expressed by the following formula

(3) can be easily prepared from remewable resource, for example,

_ polysaccharide, starch or the like.

(3)

The ether diol has three kinds of stereoisomers. In concrete terms, they
are 1,4: 3,6-dianhydro-D-sorbitol (hereafter, this compound will bé referred

as to “isosorbide” in this description) expressed by the following formula (5),

HO

il

(5)

1,4 3,6-dianhydro-D-mannitol (hereafter, this compound will be referred as

to “isomannide” in this description) expressed by the following formula '(6),.



- 10

15

20

25

15 20 25 Isosorbide, isomanni de and isoidide can be.
produced from D-gl ucose, D-mannose and L-idose,
respectively. For exanple, isosorbide can be produced
by hydrogenating D-gl ucose foll owed by dehydration
with an acid catalyst. FbreEofore it was studied to
i ncorporate especially isosofbide anong the
above-nmentioned ether diols into a pol ycarbonate as
the mai n  nonomer (for exanple, German unexani ned
eE publication No. 2938464, Journal fuer
kg€i sghe Chem e, p. 298-310, vol. 334, 1992,
cul es, p. 8077-8082, vol. 29, 1996, and
A@bﬁ)ed Pol yner Sci ence, p. 872-880, vol.
However, isosorbide-derived pol ycarbonates
/bl em of poor noldability, which. is caused
by extrenmely high glass transition tenperatures and
nmelt viscosities due to their r|g|d structures.
tiherg
a?é‘fmla? R S TR %‘Ye@ﬁ‘}red &
eiseididgom dds @ﬁmrlwxMWIes&dAby slee fllprdag formula (7)
thronolecular'Chenistry and Physics, p. 2197-2210,
vol . 198, 1997, Journal of Polymer Science: Part A,
HY 1@11 1619, vol. 35, 1997, and Journal of Polyner
Ci O Part A, p. 1125-1133, vol. 37, 1999). These
copolycar ongtes have problens that the diphenols are
% romoil. On the other hand, speaking of
p Iyﬁar%gnates which are derived - 3-. 5 10 15 20 25
30 ,

Isosorbide, isomannide and isoidide can be produced from D-glucose,
D-mannose and L-idose, respectively. For example, isosorbide can be
produced by hydrogenating D-glucose followed by dehydration with an acid
catalyst. ,

Heretofore, it was studied to incorporate especially isosorbide
ambng the above-mentioned ether diols into a polycarbonate as the main
monomer (for ~example, German unexamined patent publicatibn, No.
2938464, Journal fuer ‘praktische Chemie, p. 298-310, vol. 334, 1992,
Macromolecules, p. 8077- 8082 vol. 29, 1996, and Journal of ‘Applied
Polymer Science, p. 872-880, vol. 86, 2002).

- However, isosorbide-derived polycarbonates have a problem of poor
moldability, which is caused by extremely high glass transition
temperatures and melt viscosities due to their rigid structures.

~ Further, methods for producing copolycarbonates which contain
isosorbide and ai diphenol of various types were reported (for example, JP-A '
56-110723, Macromolecular Chemistry and Physics, p. 2197-2210, vol. 198,
1997, Journal of Polymer Science: Part A, p. 1611-1619, vol. 35, 1997, and

~Journal of Polymer Science: Part A, p.1125-1133, vol. 37, 1999). These

copolycarbonates have problems that the diphenols are derived from oil.
On the other hand, speaking of polycarbonates which are derived
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fromaliphatic diols, glass transition tenperatures of-
t he pol ycarbonates which are derived from et hyl ene

gl ycol, 1,4-butanediol, 1,5-pentanediol, :

1, 6- hexanediol or the |like are 0-5C, -35C, -41C and
-50C, respectively (for exa@ple Jour nal of Pol yner
Sci ence: Polyner Letters Edition, p.599-602, vol. 18,

- 1980, Macronol ecul ar Chenistry and Physi cs, p.97-102,

ftom. ag{agau%l&%s g’iﬁgs R@éﬂﬁﬁbhot@ﬁﬁexfaeﬁtd% bﬁmﬁ@q&ﬂycarbonates
eiic

- Vzg 1@9%)dqrﬂqus aagsfeﬁ?%e y K@l réngﬁﬁggelcr @ﬁo?ﬁo aattagediol,

1,088%adkiRN2L the dikel fre GBIC, BEIRNAUIT HD!500E! té’s%‘éctlvely (for
pol ycar honat es are usual | y oi li{’ 'subst ances or. sol
P

sRemppleodonenal olgPpbimpes Ssiencpel plgnen éﬁff@r%uliﬁléwaué’ 599602,
\Fdf]e'lB f1|986' B Bro ol A %enﬁ]ﬁ&}l EEM Pl%yﬁcssﬂ%ﬁcﬂm NI, 199,

poor heat resistances car bonat’e COpO ners

a8, ved, Pelyemlomage irphiat handhook, addefadw hgiiehi Hogmay, Nikkan
%)@ﬁtisﬁﬁﬁ'ﬁ]% ?%58551 J4enReppt ure have never been reported.
t

h'reports concerni ng copol ycar bonat es '
of isdéds bpasbleﬁtMuamr@iainde iresadiroes as ¢hézenalipkatadiols, but

but'ane
witB- lnex anelding p01ﬁt38a®ctmmmml tempdratQrelebanadi their flexible
nd i.sosor.bi f or,exam (kada et .al, Abstract .o
PRI LR A o0y RESET SRR SIR0Ry nf aPRPY h DEply FesiSlances.
Iéﬂya:embnrmm a:bpblgmk&s dédned rftcin eih efliphasiesdiolnabbehaving a
of pl astlgs wth

d duct
Rk AR L T oRaEa  PBrHer B At P een FeGanlr
C| entiiitheRedelaswdh eepdits edsmdeynﬁc[gea@o(lﬁ)arsw@wstcﬁ“cisbsorblde

nt-| for,Scienptific Rese h of Mnij st
o pORhhbg| Elol v Biey B, O oy (BT T TR B Gy Teport of
cppol&ﬁaﬂ&na%@ﬁaf aﬂnihp}mtidl@iol @fxcl?@sﬁ@*but&ﬁédﬁﬂbel 6Ratanediol,

o O ST CIRNE SR I & LR AT o NS

AN spesctt roﬁfni’dhbl %vbﬁfmebﬁbb!r RFni}REAE |<Sh/\/e[|‘_£r’]t\ﬂyh’(brs with low
e

i.ncreasi ng s of al,iphatic chains.
wwwru@ééoa%e BB EIFUaEPB O 58S tHena sangrensglcsysigrm based

' ag#}{gqlﬁgﬁﬁ% 13! fdI nglgg#beo%%&és 8 e u%%ggl%@?}; %%Bgiaq'f’cegfor solids

" of pEQfactidCoPrplésdfics ath- e Anvifonh &SRS Cl*o'a&@' fron@Renewable

they are poor i.n heat resistances. Further,
rosro e 2 68mentific c (RAREIT YU L PR s HEdOH eArede. &%} esgpported by

Grantin-Aid for Scientific Research of Ministry of Education, Culture,
Sports, Science and Technology, p. 26-29, 2002, and Journal of Polymer
Science: Part A, p. 2312-2321, vol. 41, 2003).

These polycarbonates are block copolymers or random copolymers,
and their glass transition temperatures become lower with increasing

lengths of aliphatic chains. The temperatures have been determined as

~ 65C or 597, 26°C or 20°C, 12°C or 23T, and -1°C or 7C, respectlvely, and

‘they are poor in heat resistances.

Further, JP-A 2003-292603, which was published after the date of
the basic application of the present invention, describes a thermoplastic
molding material containing a - polycarbonate compound obtainable from

isosorbide. Although the glass transition temperature of the thermoplastic

" molding material is sufficiently higher than the room temperature, further
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“residues,

the basic application of the present invention,
describes a thernoplastic nolding material containing
a pol ycarbonate conpound obtai nabl e from i sosor bide.
Al though the glass transition tenperature of the
thernoplastic nolding material is suff|C|entIy hi gher
than the roomtenperature, further -4 inprovenent of
heat resistance is desired. Disclosure of the
iprevément bf hest wighhecis ddsitdde present invention to
provi de new pol ycarbonates containing a noiety which
can be derived fromrenewabl e resources and having an
Iexclekhendf hedinveasiont ance and nol dability. Anot her

obj ect of the present invention js to provide a
pr ocedbisvi daecti of thequepent 1 enéws: toaprevide é\@@’hp%rp%lrbonates

cbﬁﬁlﬁﬂ{%%aﬁﬁ%@t §hifRRaRens | IRivedP M GBHewablle EH&SL’&%&S ‘and
ot her ] ects and nerits of the pr esent 1 nvention wl

hsapmge exreiantpheatiiesitanesing molgrbdyi ons. The

~prese 'Hndtﬁ&? BEjeQE‘ of ?ﬂlé‘bﬁe%eh@ n%’éfﬁlt?(ﬁ{ Psoﬁﬁbﬁﬁu&@ Bl ol Swhich .

an ether resi due produci
lwpryfslé@tqqar |ca@t and ’Eeb(rﬁpébs'é’@l@y thﬁeaqlﬁtrarmnﬁges £oR kM glmply
prdduceld (1) and a d| oI resi due expressed by the

foIIovvln%forrruIa o (CH2,,,) - 0 - (2) 20
(her e Funther aﬂlempb@éts endomesits f {hen presemtsaivensionerill be

nsh cmglsbg%ﬁe %é fhlafarighs - ¥ of all the diol
aVI ass transi tl on tenperatures of
90C ofTh @Wé?nt weerﬁrc@smlat&rmtﬁemlwwlmn%e& epzhiaamingoan ether
t o
?Egrlggﬂge%rﬁgﬁﬁfm@ r\fg}ﬁ%ﬁgﬁﬁﬁggg}ﬁ %?pre%ﬁ e BB CtIhE/? owing
@ out the pr esent invention will be

(1)

sl

- —J

and a diol residue expressed by the -following formula (2)

-0 — (cmH\gm) — 0 — (2

(here, m is an integer of 2 to 12), wherein said ether diol residue amounts to
65-98 wt.% of all the diol residues, and having glass transition temperatures
of 90°C or higher. The present invention also relates to a method for

~ producing the polycarbonates.

Best Mode for Carrying Out the Inventlon

Hereafter, the mode for carrying out the present invention Wlll be

explamed further in detail, while the examples and explanations mentioned

" below are for exemplifying the present 1nvent10n and the present 1nvent10n
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expl ai ned further in detail, while the exanples and.

expl anati ons nentioned beIOM/are for exenplifying

the. present invention, and the present invention - 5

is not restricted by thenl It is needless to say that

other nodes for carrying outsthe invention can be

within the scope of the present invention as long as

they conformto the objects of the present invention.
1‘sfhﬁotpabytxrmtbd> Ny ethefn t & (s es@silledsnve rdayo mhao rithen smedes for
et her

BEPRDE L s Y R BF TRETUURP BMeCQsdt By el invention

| e_stlIothMsﬂ@eSrQbﬁfﬁm ﬁﬁihé@byeﬁts GOz R se bt 1I(V%)1t1(3h€r e, in

wherei.n the ether diol resid

oo L% S cstbamate bt shOBeartht Hoyeniiie coniain a8 other diol

T@ﬁﬂder@(m@ésédaﬁsbﬂh@fﬁldm&g&oﬁhaﬁé(l)t ransition
tenperature of 90C or higher. It is preferable that

the ether 15 diol residues anobunt to 80-98 w. % of
aH the diok residues. That is, the polycarbonates of
+heopresent jnvention have a repeating unit noiety of
f (8) 20 and a repeating unit noiety of
-(-Cnf'2nrQ.C 1! 0 (9) 6 (here, inis
2 to ¥3). Wien the content of the ether
_ e} becones | ower than the above-nentioned
ange, —th gl-ass transition tenperature of the resin
tp be MobPailned decreases, and the degree of

pol ynmeri zation hardly increases, so 5 that the polyner

al %C.Qﬁgﬁ rREidhde! &pr}ég’seéa E@@h&ﬂﬁo@ﬂhg%rﬁlnﬁa ghher diol

excee

f
a
d
r

-0 — (CmHZm) — 0 — (2)

~ (here, m is an integer of 2-12), wherein the ether diol residue amounts to_'

65-98 wt.% of all the diol residues, and the polycarbonate has a glass
transition temperature of 90°C or higher. It is preferable that the ether
diol residues amount to 80-98 wt.% of all the diol residues.

That 1is, the polycarbonates of the present mventlon have a

Tepeating unit moiety of formula (8

__O H

- og |
L T e

and a repeating unit mdiety of formula (9) |

o-tC i 0=C

© Q)
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t he above-nentioned range, the. glass transition

‘tenperature and the nelt viscosity becone extrenely

hi gh, so that noldability becomes poor. In the

pol ycar bonate of the present invention,. the diol

residue expressed by the aboye-mentioned formula (2)

is preferably at |east one kind 10 selected fromthe

&oup consi sting of an ethylene glycol residue, a
@%mmdm@lgereﬁﬁdudma 1, 4- but anedi ol residue, a

| d .
B T e P g T
abmmﬁremmﬂed rasiedihs gimal thansithen edheeraiuoé of ehidyes to be

.th resid expr ess 15 the .
BRGIOT dtefentss PR The dbaRe " aeY med i herdly ipagpases, so
tlest ﬂmqsdﬁfr&er&ielc@mlsllﬁqtalekwm gheben &g bf 88e ether dloI exceeds

hexane cyc:hgggxanedl met hanol , aromat
gﬁ/%ﬁ O¥G & S Er anation dERRSER HER the melt

bisa@éi@;neb@om@tesztrehmw hish, C@smatlxhombm@f&rcaﬁie% ﬁohat
the to corhoi}r)t of the t resi dues not

exceed %Ot W W@h? atélﬁl ﬁ§‘%591’(§olwltt§3nbyt iddelt residue
@ipﬂe@@ed Bg tﬁblé%be*n@éhﬁ’é&fe@iforﬂiﬁa PPN IR AP 59 least one kind

faqrmul a Further, 1t is preferable that at
%Ctﬁdné%olar th@rgrwptmseﬁtmg el sinjuethydsas eglsfé@l wadue a

| A ) BAREL  l ci
%@@elﬁﬂ?ﬂﬁa@ﬁéwll‘ﬁﬁldmla (2) are used, the ratio of
the di ?Jer a%]%cg#ﬁ?éfehﬁblﬁor%ﬁpﬁfé % is)yca?&?ﬁa{t'ecéoq%au?é ahBther diol

0 use conni nati S or
Qﬂ kesidbedhe ¢ thér drnlanseuiey| vk thy yied rensebmsu@gprassed by

eSaB{)\QGP 5 ed SPedlG: (3. 1E§ 1808 BlothEPHidU Sesiafes are
PRAIR L lrhpt i e

ent ane resi due and exane resi
&M}@ crfelkylewﬁe@is auch 4 g?cloﬂeejtaawdbmll and cyclohakamelimethanol,

t@é qid gg @Plcff a% .e@ﬂén 3Ben%er}§e ar% d?é%%nplgﬁie gn%J)ésphenols

exane 0 resiaué an pr o aned
emc aln 3thig c@sh,eldamepreibra‘tdeltdhlada tﬂmdtcsta][ cdntpuitasie theolthird diol

‘7 {g%f’detgge% a§% Bl (F Sz e‘ﬁ%@g %W%;S li)t%\pglght of the

dlfreclgleariaet mﬁﬂm ;ibmm rhefmen@d forenils @) i mport ant .|
TeCLorElon BeRt o SURLATE RSl o TBIRE, REUS! 00t o i
msﬁfma@kyrerseéd Ibgﬁshé hdbovd AReiiongsd Foruld 42) 466 (selor When
t%veoe%r?& Br ar%%n':ec 3l tﬁeSdL_llf{ Irgsllslqgs I?ag"qaa}essed by the above-mentioned
formula (2) are used, the ratio of the diol residues is not specially restricted.
It is preferable to use combinations of two kinds or more of diols selected’
from an éthyléne glycol residue, a 1,3'propénediol residue, a 1,4-butanediol
residue, a 1,5-pentanediol residue and a 1,6-hexahediol residue which have
specially high degradability in nature. A more pfeferable combination is,
for ‘example, a 1,6-hexanediol residue and a 1,3-propanediol residue, or a
1,6-hexanediol residue and a 1,4-butanediol residue.

The polycarbonates of the present invention have a glass transition

~ temperature of 90°C or more. The glass tramsition temperature is an

important factor for heat resistance of a molded product and melt

moldability. The glass transition t_emperéture 1s preferably not less than
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resi stance and nol dability. Further, the
pol ycarbonates of the present invention have a reduced
viscosity of preferably 0.1 dllg or nore, nore
preferably 0.35 dl/g or nore, 5 and further nore
preferably 0.6 dllg or nore. Men the reduced
viscosity is in this range, the polycarbonates have
good nelt fluidity, and further they have sufficient
1ﬁﬂﬂ63nhoaln&teemgah 1606C pdby chebongt e@sacficdihe qufisient heat
nt I on lﬁ bﬁroduced from an ether dio
YHEPHEY) owi ng formula (3), HOH 10 F+ OH

(3) a Eufﬂhee)(ﬂ{eeﬁ(ﬂ?dal’%bnhtﬁ SOIHOMRENE Q{\f&lﬂtﬂ}n(ﬂfive a reduced

RIS Bl (L L b e, 4o PrgIapEn) S gt more.

d¥Rl Radhel InRNEFER W'd‘?/% & nidhe. e%\';lm?é'n B O lredxﬂfe'd“ﬁ%cosny

|sos rbi de, i somanni i'soi di

lﬁk%rtéb%@dl%’y the, Eob’lﬁéﬁém?éﬁfﬁ héﬁé(&oﬁ@ miwll: élemélﬂsy ar(dsfurther they
IBRG E(u@ime'il%%?&q{dn\{@dl)étreq{%%hm hers. These

pol ysacchari de-derived et diols are materials which

can belhepoliossbonates dfrtdm presant snventdoweendie pheluced from

ye resources.
3%%?§1§e% E%e%% oﬁgéu %V‘BKQ %%Eéatl ng D- gl ucose,
i clF i g obtainable from st arch and dehydrating the
ygénat ed product. The other ether diols can be
rodyced py the sinilar reactions using different
g materi als. Especially, a polycarbonate
cont gi niwg the iggsorbide residue as the 25 ether
diol residue is Sﬁeferable. | sosorbide is an ether
adiiol exymieshed hp thaf@ﬂlwir@fopmﬁadeb fromstarch or the
e, at |t ndantly obtai nable as a .raw
rmtjt(erl(g?m & |n a dlattgkJ is superior to
(hsm;rmm dnmttrgelr&ﬁlzcbocﬂé)l n aII t he points of easiness
alpgn (é%r gagltrlagggél 1)égt%|r %né: gnseli? {)olgrm r?ée&t&c?r? m%tgog road

Concrete examples of the ether diol include isosorbide, isomannide

and isoidide, which are expressed by the above-mentioned formulae (5), (6)

and (7), respectively, and others.

These polysaccharide-derived ether diols are materials which can be
obtained also from biomass, and one of the materials which are called
renewable resources. Isosorbide can be produced by hydrogenating
D-glucose, which is obtainable from starch, and | dehydrating the
hydrogenated product. The other ether diols “can be produced by the
similar reactions using diffe-ient starting materials.

| Especially, a pocharbonafe containing the isosorbide residue as the
ether diol residue is preferable. Isosorbide is an ether diol which can easily
be produced from starch or the like, so that it is abundantly obtainable as a

. raw material, and in addition, it is superior to isomannide and isoidide in all

the points of easiness in production, excellences of properties and broad

ranges of usage.
" When the polycarbonate of the 'present invention contains the

isosorbide reSidue as the ether diol residue, it is preferable that the
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30 When the pol ycarbonate of the present invention
contains the isosorbide residue as the ether . diol
residue, it is preferable that the -8 isosorbide
resi due anounts to 65-98 wt.% of all the diol
residues. It is nore prefergble that it amunts to
80-98 wt. % of all the diol residues. The carbonic acid
direster which is used in the production of the )
igasoybislehesate ohothts (or @5 86twi. Yvaal] the d'ml répdues. It is more
X di b tih nat e,
nEe f‘engtf%hnatﬁpggg’ unté bo 86?8%7{: Pf’éu %@!g i ereg?q.lgg
car boriBie cadhxtmtyelmd:ahbsheat\ehnﬂl ihestd ke. tmrmmgdmdtm of the
rbo Ci di este n carbonat e,.
spRiePaBr B o1 the PRECBEIATEAETS 3 af Bramiblicdipbeny! grponate,
d@ﬂépht}iyﬂ édiﬁOﬂﬁ@d llﬁ@(gmhéﬁfﬁémﬁb@rflaihhdlméglsﬁn&arbonate diethyl
venti on and a cat.boni c, aci est
Gt bR nGreRrarS onthee oo, Along Ehése Carbonic acid
dRéfbidn Elﬁ!}ye fﬁa@atﬂb@nam/ RepkéfagallocMont HGHRARY i view of
pressure erably in the presence of a :
rBREHEY B3 tqoéh cat aI yst, and subsequently they are

stirrgg th@%ﬁbdﬁ&@&?%eﬁo%s%wtﬁevﬁ%és@ni heYertiéh,hgadieH and a
at. 280C or_l'ess to djstil away t formed phenql.. The

cagkmie oackl sdigpiers whisheratsl agepmaterials, 18t syt e to a
peblimidasy ?é’é%ﬁlo%sbsﬂ hEéﬁﬂgrth\MH gh ahﬁoéﬂ}ﬁé’r‘ic ?ﬂ%‘sﬁ% ptd¥rably in

raw nmaterials e reaction mxture and reacti on
the paerancends E@lsfnrﬁrtaeég@hcataﬂsrﬁé andsnbpemppanthatheyyare stirred

: u%?le? Qﬁﬁcécf & 8 atb}@g 48 dakd 5998§4Cﬁ%? lﬁgs foMstil away

reacti on, IS pre to carry out atlng

thea&nr@qrﬂap enqlpspAdei cepeleeupestehiis profreblyeskemti n an

a%:l'o ng e 0%0 f efsmsﬂglfl]rgé”‘cﬁlﬁpdke %Hl@l"i‘tmwﬂ‘? tag%amst the raw
SucC O

aronatic alcoh or an alip
nzdteotads, the diastiohl mdctamyaridytheemmtmg m@w@rﬁeﬁdes hitrogen,

tﬁ@‘bﬁﬁers %gﬁggg suélpgs aﬁgﬁ isogvaﬂa{l%lbs prevent ed t hat

éact 0 break the nole
baI anaéet thredl iniGiad sta geeof Sy eeacctioxpat ysrprefeasblento darry lwart the

BB i AP, PSR | PO b s, somer

- famomst remcaicmo kol that whiephai i aroad atizh alcohob sutlhessybs¢mrh or an

o PRl e BWSREFE xS oo fher e of
the reaction, it is prevented that unreacted monomer distills away to break
the mole balance and lower the degree of polymerization. In the production
method of the present invention, the reaction can be promoted by properly -
removing the aromatic alcohol or aliphatic alcohol from the system (reactor).
For this purpose, it is effective and preferable to reduce the pressure of the
system.

In the production method of the present invention, it is preferable to
suppress the reaction temperature as low as possible in order to prevent the
decomposition of the ether diol, and obtain a resin less colored and having a
high viscosity. However, for promoting the polymerization reaction

i)roperly-, the polymerization temperature is preferably in the range from

- 180°C to 280°C, more preferably in the range from 230°C to 260°C.

In the production method of the present invention, it is preferable to
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In the production nmethod of the present invention, it

is preferable to suppress the reaction tenperature as

l-ow as possible in order t.o prevent the 30

deconposition of the ether diol, and obtain a resin

| ess col ored and having a - hi,gh viscosity. However,

for promoting the polynerization reaction properly,

the polynerization tenperature is preferably in the
Jsangatdlyern 180&blet 0a289&s nmee (Dr ef etighiggnidonthming basic

range from 230C to 260C. In the production thod
ORPIEPEsdm ihvakalioRetrl PERvERer Gf ey GUane cadth metal
cBRipRuAt Sc. - T%@@kﬁn Gt adadbinigdy Or ﬁh)coﬁlblnatlon of two kinds or

ni trogen-cagntai ni ng ba
m%teala%é&ﬁﬁﬁuﬁa' ul(sagﬁe&) SRS and it nd i ). sk (ll?and (iid) are
%ﬁﬁlé@é}a%‘lé: These can be used singly or in

ation of two kinds 3 nore, and conbi ned usages
of (i )A areferably examplamd Wiip |t§tramﬁjhy]a)mmpmgmalpwirox1de and
p%b}).eﬂbl%r&aré £ tmélm%%m%ydr%ﬁdﬁ deglﬁg]ln% re erabligéage of
Qe&brqﬁﬂéwdmﬁxxphgnyé)momm& dmodaumssahambsa yinveie

usage m@f.hdn 2P tﬁ& %&é?&@%@b&“% O?@&%n’é %@ghﬁ% varlolis

salt i's espéci Gl
fpnd:tymmhpaamng ag‘enmareroqmtmmtal]wn&(hiﬁd according bushd use of the

netj on- i npart agents_are opgjon
pggY ia(i) ®fo th %§ gd ?‘oh p’OI ;car%k)naPes at stabilizers,

saajahfzstlane aﬂprvae»ta,n‘pllﬂashemrsst abntibzelasts, phOtOStablllzerS,
astj.cizers i dant.s

bilizatio ants I

il s ded Gl anauli AR ATAREE *ap i, “afR Rrardants
1unmﬁmbsa‘anmteag£m@tlsf h&ml:bhattaab@artms etd.ubri cants,
antistatic agent ul trayj ol et sorhers 1
Fur t ndrirtheniherigisk G ghabe. TE AOTELPBoIs AC the present
iﬁb@tﬁkﬁﬁemt optibMeNy | eympoendal iveithl kf&rlﬁﬁﬂgjﬁgﬁdﬁd ol ixtbrganic

i ous, organi c or nor am ers etc he
ki) BoTSt Ro (1 ThEr SpERE pgh, Tpe Aller®'dre® Girbon” tale,
nﬁﬁ?}ﬁ?}ﬁﬂlﬁﬁbﬂéﬁ@l Eﬁirohé{l@{t@teﬁtlcmahﬂ %hcexar@ﬁl@stoﬁeheffﬂjml @% various
0 e er rlous etic ass
waléertsc ek 12955 BRFES, %@FB%%%P%% ¢ Evers Sh iy 2dition to
na@urAFiHaL Whah abilkerg. such as kenaf As ment i oned
above, we can obtain polycarbo ntai ni n

a
moi et PsueHionad Booder Weredany % aﬂ% A% Ofl@g?om ceptaining 2
R cexX BEldetVed RERL rerRWablaRER urces, and having excellent

heat resistance. ‘

By virtue of excellent heat resistance, the polycarbonates of the
present invention can be widely used for various uses including optical parts
such as op."cical sheets, optical disks, information disks, and optical lenses 7
and prisms, various machine Iiarts building materials, car components, and

various resin trays and dishes. The polycarbonates can be used espe(:lally

preferably as film molded items such as optical sheets among these uses.

By Vlrtue of b10degradab1hty, the polycarbonates of the present
invention can be used as films and sheets for agricultufal materials
including green house films, mulch films ete., packaging films and sheets for |
uses including food wrapping, general packaging, compost bags etc.,

industrial materials including tapes etc., various packaging containers etc.
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By virtue of excellent heat resistance, the
pol ycar bonates of the 25 present invention can be
wi dely used for various uses including optical parts
such as optical sheets, optical disks, information
di sks, and optical |enses and prisns, various machine
parts, building materials, ca®d tonponents, and
various resin trays and dishes. The pol ycarbonates can
BRAUSEARIPSERILY o SIAR Y@ bl Wil Aot | bRRBtion of
such "as optica eets anong these Uses y VvV
ehvirpooegtalehithinipativherpolegded.bonat es of the present
i nvent i f

E%rl.ltlg%‘n t?l?} eﬁ&lg? ﬁ)onalt%z{rgf %HQ g[?lleaggltl (%géentflo? can be used
afteec hhéy hrsmaked anﬂaadka@dnglthld hmp mdqitémlfwsynt}mem resin,

!BQFS‘EJ glf 59 tfl ?ﬁ@m@ftafé) %g&gelgeg }{)a%# dlaﬁgér(ogbagtp C g?lgester an

HedTh Otis mﬂﬁmgf bAgtes @b@ly’a&ﬁﬁle?bﬁlystyﬁéile angolyol«tod polyacryhc
art| or. varj.ous uses i reven i on

Fih AIES Py VR $12: TR TeBEr ol 40t S0 Y i aliphatic
p@b&gﬁﬁbonates of the present invention can be used
after they are m'xed and alloyed with a bi o-based
polymer, a synthetic resin, 5 a rubber or the |ike of
¥3hlfss t ypes, for exanple an aromati c pol yester, an

aromat | poI ycar.bonate, a, ¥am de oI yst yrene,
pol yol &e,rﬁa o %WP$Q§1T, 551 10}‘%88’111 ooPplaiee aﬂé detaﬂ Wlth ..

8t Lmpld, Mﬁllet ﬂl@%ﬂe@ei@@ilﬁ}e@ﬁ{dncls%t@e%‘ijct@& H ﬁ}@@dn@ples

pol yester anpl es Hereafter, the present inventiaq
Wil | bEvekgﬂté@rrﬁeul |the @zeEnlesMere ceszﬁﬁé@!é: asipllows. hePhysmal

Efd“;%?ﬁ%s LRy %HBévﬁrbo!ll%cﬂ%lf igsk{iietied by the exanpl es

val uatlons In the exanples were carried out as
foI | owkl) FMpepergment ebglatsrségamléloghi@mpecr@w&tqﬂﬁ@ﬁ)tranmtlon

n%&kﬁtﬁréls (’ﬂ% Ghle VRasULSRERL a0fit8) shle@ 2 é:')é)rfemgerature

erature ass transition tenperatures

, e)@agupedratﬁ of %@ngemssmﬁmadlf&reeﬁpéﬁawn@g calorimeter of

§i@}bﬁ§d&%&?&ﬁcﬂ§ p@é,% (?\J?gl ng a . differential

scannin Gl et er -0 del manufactured by
DuPont ( . Me2pursnsut exfersdustd radeesety vRsdoedd wiscosities (dl/g)

FePUCRIULFEPSHE T &5 LGS obtained by dlssolvmg 120 mg of a
polycarbonate sample 1 10 ml. ,of a mixed solvent of
phenol/tetrachloroethane (Volume ratio of 50/50) at 30 C using an

Ubbelohde viscometer.

(3) Evaluation of moldability: Mo_ldabilities were determined by
molding a polycarbonate sample at a projection temperature of 240°C and a
mold temperature of 80C using a small-sized injection molding machine

manufactured by Nissei Plastic Industrial Co., Ltd.. Tensile tests were

- carried out according to ASTM D'6_83', and be.nding tests were carried out
according to ASTM D-790. | ‘

(4) Evaluation of biodegradability: Into 200 g of a commercially |

avaﬂable leaf mold (a bark compost manufactured by Sanyo-Bark) was

~‘added 1 liter of reservoir water, the mixture was aerated for 30 minutes or

more at about 30°C in a hot water bath. Then, the mixture was filtered

through a filter paper. Into the filtrate was. added 100 ml of optimized
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20 were neasured on a solution obtained by dissol ving
120 ng of a polycarbonate sanple in 10 nl of. a m xed
sol vent of phenol/tetrachl oroethane (volume ratio of
50/50) at 30 C using an Ubbel ohde vi sconeter. (3)

Eval uation of noldability: Mldabilities were
deternmined by 25 nolding a pblycarbonate sanple at a
"projection tenperature of 240C and a nold tenperature

t@&mﬁgccmafw éﬂf@x’x'AS(az%gmt%&CdHtQIhéHmb? agssaeﬁﬂgnm 5 g of

manuf act ur ed NI ssei Plastic | ndustria
posassihm demdgoeem@osehﬂte - %ngtofaheqﬁlermbymgﬁ\emhpsphate and

POV LRI P05 L e e ol

vohtme20D theomiatwenmeasc n&idw 2 &teid. abThe | @dhined (30](151011 was

f d B it
et R LoD S P Bl Al ittt o
ROCpiwhicks iorcloseote tht ahmpmstseﬁldlmoa haoid watveas betrdted at a

AR B R A HEYEReR, L B e of e

- OPiirai gdtion bas trepldcad veithtanewdyl prebaredistlatmal ﬂieldum every

fgbt i ne E di ssolving 37.5 g of potassium,

Pﬁ;‘o‘? fhglssphate, 72.9 g of disodi um
hydroq&enﬁ&@,@sﬁé@beweighmg Sveupf20ampai was C&’dtobudefrbm & film
liter ofei%excha, vvater(% andf%etotal \ik d
BTOREOMEL 400 ABIHHEBESS) qliiARedr Y CBRHRE fetplution prepare

Hidkb i PaStest gr intRcklosORbah RS ohha la\@@%a@baCE‘ﬂe test
}:I%ﬁ a cons%‘\@ntest Ig?q;p%rﬁa]tcure %atoh at SOC0 V\:hIECh isS.C

niece Wascelyged Wénd eoBmersilly avaiableenamuaven clpt bag, and

t‘ﬁ@rﬁdé Fals CﬁlaH@d WBhefahd98-bAfTbRe McbRiAhE88 S UThe %dgﬁwés taken
hal f of .the culture solution vvasrel?&?ld W th

%mﬂﬁteer?egepeﬂl%o|’ﬁhe omeighdi de@garingr sater BT dher fast Hpiece was
%@&mﬁ{wabﬁ%@ ﬁ%%l@@é%ﬂk&'dﬁﬁﬂmﬁs ¢0RfAgeaas cut out

roma fil'm approximate Z in in thickness
obt ai ned by casting a solutlon prepared by dissolving
?X rﬁﬁf polymer in dichl oronmet hane on a gl ass base. The

V]gmece was charged into a commercially avail abl-e
nonwoMeno @l xetastdrayeraskiargeda2Hag paats by awaght of sprorbide, 1.51

p%??s %y%}glh%ngfj BRALAL Mcol T0%d PR GrERK§ Weight of diphenyl
carbonate, and further 2x103 parts_' by weight of tetramethylammonium
hydroxide (1x10'4 mol of this compound to 1 mol of the diol component) and

'30x10 parts by weight of 2,2-bis(4-hydroxyphenylpropane disodium salt

(0.5x10%6 mol of this compound to 1 mol of the diol component), and they
were melted at 180°C under a nitrogen atmosphere.

The reaction was carried out for 20 minutes under stirring while the
formed phenol was distilled away by reducing the inside pressure of the
reactor to 13. 3x102 MPa. Subsequently, after the temperature was raised
to 2007, the pressure was reduced gradually, and the reaction was carried
out for 25 minutes at 4.00x10% MPa while phenol was distilled away.

. Further, the reaction was carried out for 10 minutes after the temperature

was raised to 215°C.

Subsequently, the pressure was gradually reduced, the reaction was

carried out for 10 minutes at 2.67x103 MPa, and for 10 minutes at 1.33x10? .
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15 out after 3 nonths. The merght decreasing rate of
the test piece was deternined, and thus the

bi odegradability was eval uated. Exanple 1 Into a
reactor were charged. 29.23 parts by weight of

I sosorbide, 1.51 20 parts b% wei ght of ethyl ene

gl ycol and 49.48 parts by MEI&ht of di phenyl
carbonate, and further 2x10° 3 parts by wei ght of

Nty an@tayl gHePrisd e wm ﬂaear(ob&mémrml thé tbhiperature was

dto nol of th and x10- 4
SR, raegntPoto 259! i < n.ri il e‘?‘?@FﬁlﬁPoﬁ’éﬁe‘JaHmd out
firsne fbmpﬁb&r at 950°%€LQt&. miwfﬁfMthﬂ S conpound to 1 ol

of the_diol conponent), and theé 25 were nelted
uc

180C uhderohtamed pglyanes hadphaeducerh¥iscesisy iafr- a,aa dl/g and a
gﬁ%ﬁ't%&ﬂ&nftgﬁlp%paﬂﬂr@lng%gW@er stirring while the

ormed phenol was distil away by reducing the:
i nsi de pressure of the reactor to 13.3x10-3 Mra.

ggg%%q&ﬁ ¥, after the tenperature was raised to .
' e pressure was reduced gradually, and the

react i bavsodsdeaethivéens@lyzol ahdrdiphenyhcadonate having amounts

‘[é-lb 8’?1? ’I%[bgga r‘ﬁgllcet ﬁa%)a%%\,\agng%\? ﬁ‘leg%t%% Iult L’-&g %O?y\%%}énzatl?n catalysts,

mtrmeth}dannnmnm urteydromsler adsed 22 b2dBdhydroxyphenyl)propane

Rt er B DS R SR RORE e BPGRRp A Bgamte

MPahegndvdrer mélted nat e$86t“C1 ﬁﬁdéﬂ 3 mt;h’zlgé\iPaatﬂ%@here and

t he re ure reached to t he tenmper at
ST R T ER Rt Satie T sa00n teseafdnifibas Batuple 1
troeasituon wapolpmer. eg duig fadmgb@r lvi@bsxl% hémri aglgé’&ogansnmn-
at 6. 66x10-5.MPa, The obt ai ne -had a reduce

(R aPisp of the pEEmEr|a3e SRIWE B IAMESk transi ti on
terrperature ‘of 157.4C. Exanples 2 to 5 |sosorbide,

]g th Ie ﬁ gé%col" and di phenyl carbonate having anounts
%%ﬂ?‘? le 1 were charged into a reactor. As

pol yrrersoé@tm@@ E8tibypahsdiol Hadt & ‘Eh@ﬂ?l By hRIABd e in amounts
S(4-hydroxyphenyl ) pro

ngdr oxi gd 2,72- Cg)l‘ gﬂge di so
vin e lable, drpere charepd 1@%@ rPagtphs Of POSHBEHEAEPR &ﬁga ysts,
erdaf1fmmonium hydroxide and 2,2-bis(4- hydroxyphenyl)propane

dlsodlum salt were charged at the same ratios of concentrations as Example

1, and they were melted at 180°C under a nltrogen atmosphere.

Polymerization reaction was carried out in the same manner as
Example 1 to obtain a polymer. The reduced viscosity and glass transition
tem_i:rerature of the polymer are shown in Table 1. 7

By using the polymer obtained in Example 6, a dumbbell-shaped
molded piece, that is, a tabular molded piece of 120 mm x 12 mm x 3 mm

was produced and the moldability was evaluated. The results are shown

in Table 3.

A film was produced from the polymer obtained in Example 6, and
the biodegradability was evaluated. The reduction in weight of the test

plece was 15.9%.

‘Examples 9 to 10
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1, they were nelted at 180 C under a nitrogen

at nosphere, and -pol ynerization reaction was carried
out in the same nanner- as Exanple 1 to obtain a

pol ynmer. The reduced viscosity and glass transition
15 tenperature of the polyne are shown in Table 1.
Exanple 6 to 8 Isosorbide, § propanedi ol and

Bi phenyl carbonate havi ng annunts shown in Table 1
ver e diasgbtld, nt,a- baltﬁﬁaﬁioﬁ)rand.AalﬂlﬂJn)jrﬂfQﬁt&ﬁidt@rhavm% amounts

at al ,t[‘ 20 te arre hyl ammoni um hydr oxi de . and
Obsisoa TRbler bRFEREHIFEMH SHRTETRACHR Uk Balymarisation catalysts,

t@fﬁh&&ﬂy?&tmhﬁ%lﬁﬁﬁeh&éﬁd}ﬁ% Ofarﬁiong%lrs@i h9&ﬁ)}@%henyl)propane
and_they were nelted at 180C under

' -:ﬁ%(q B?@Jeﬁa 5&W§mb@1reed apghe ﬁ‘éfqez@ttl%rpfrcéa@@méﬁﬂ%% as Example

1Ganhiedheyt wetet REelt&P R MBOMEr  Agn Fxanp! ﬁltiloéa(h obtRbdbhere.

a_pol ymer. The reduced viscosity and-glass transition
Priymergatian eactenwes pattyerboubne thhcams maTai@tt‘ealeXBylple 1

A LIRS TALR TG o g v

' tﬂm[pee@qsfﬂeﬁé@ @pomelrmre(sh@wmmﬁ‘afblerm was produced,

d the | uat.edn Th ul t
gﬂown | ng‘?‘lr%a%% ptog‘,dy\l%s i%aﬁnn\%gs p@%ﬂﬁ%e%e@r &Tﬁ?ﬂ’é)%en'ﬁaped
nmiﬂydrmle@btthanesi a nabanpinelded piede of H20 mm x 12 mm x 3 mm

bj || ated. The..r tion i
wbds gﬁc?iru%g&t bl a tég b(faé)&iéyw sl%vgé}atede E)Lil;f‘?p 1@3 2xe shown
111(Tah1e13 | sosor bi de, 1, 4-butanediol and di phenyl
car bonat e havi ng armunts shown in Table | were
charged into a reactor. As polynerization catalysts,

ExamseetiytbarPoni um hydr oxi de and

2,2-bis(4 hen r di sodi um salt were
char gets Qfg’%ﬁe(igﬁg fia&%/qd%)‘g %‘F‘? F&F}P‘B}ﬁe&avmg amounts
shoanmnheldhld, 1 wade bh@ge\&eﬁﬂo AEtdaRtbrat ALSEbIEmeRERkich catalysts,

itro her Pol nmerizat| t|on
- t‘ir‘:}ﬁ’ir‘iegﬁyn]@ﬁ?mpﬂ WHe néF‘éas %}%‘ﬁ@i IOXFB\A%%’E;Y]%PWP“Q

disoQiningilt wthe chsﬁgé@e@lt YA 6086 tratd8 %f%ﬁc%m}m@ﬁé hs ®kample
terrlg)(frﬁtlure of the 1!?%' ymer. are shovgw in Tab

1, a ey were melted "at 180 C er a nltrogen atmosphere.

Polymenzatlon reaction was carried out in the same manner as Example 1

to obtain a polymer. The reduced viscosity and glass transition

-temperature of the polymer are shown in Table 1.

_Examples 13to 16

Isosorbide, 1,6- hexanedlol and diphenyl carbonate having amounts

o shown in Table 2 were charged into a reactor. As polymerization. catalysts,

30

tetramethylammonium hydroxide and 2,2-bis(4-hydroxyphenyDpropane
disodium salt were charged at the same ratios of concentrations as Example
1, and they were melted at 180 °C under a nitrogen atmosphere.
Polymerization reection was carried out in the same nianner as Example 1
to obtain a polymer. The reduced viscosity and glass transition
temperature of the polymer are shown in Table 2.

By using the polymer obtained in Example 15, a dumbbell-shaped

molded piece, that is, a tabular molded piece of 120 mm x 12 mm x 3 mm
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By using the polynmer obtained in Exanple 10, a .
dunbbel | -shaped 10 nol ded piece, that is, a tabular
nol ded piece of 120 nmx 12 mMmm x 3 mm was produced,
and the noldability was eval uated. The results are
shown in Table 3. Exanples 11 to 12 15 Isosorbi de,

1, 5- pent anedi ol and Bi phenyl car bonat e havi ng anounts
shown in Table 1 were charged into a reactor. As

- vod prebiczdt aad et moyddlslity wet saiebtud. afnidsilts are shown
iljaﬁ_)zjg%)gxi de and 2, 2- bi s(4-hydr oxyphenyl ) propane
i

fdm salt were charged at the sane ratios of

concemn fidinl RAs p@6dReARbeh tHe ﬁ@l@’%érgtgjtgwlﬁfd_eiﬂ@kbtﬁfbl@tl 1, and
ere. . Pol ymeri zati on

8Q .C.under_ a.nitrogen _atnosp

tﬁ%&}?ﬂ%&%@él r e e edRated. ¢ Hehes seAnGhaman weighk pipthe test
celWwa®bbaon a polyner. The reduced viscosity and

glass transition tenperature of the polyner are shown

in Table 1. Exanples 13 to 16 25 |sosor bi de,

' FheoBin xla;nﬁ)d%' ypl and di phenyl carbonate having anounts
sﬁom};}%in Ta Fe 2 were charged into a reactor. As

pol yneeeseabiden.1,¢heahyediol, 1,8qmonapedipl amdodinhenyl carbonate

h§¥ﬂ{0%xdrﬂSuﬁf§d s%’oev'nbiiii( ‘HB#“?W e@ﬁ'&l}é’eﬁp BAE a redctor. As
i sodi um'sal't "were charged at t he same®ratios of
pobnmeenzataon onscadslyBkanpl etrdmetindamegningr e rhgtdrestidat  and

o : [ at npsphere. 30 Pol rizatio
25 Bicfe ST TRERASAC ol “WER, EFBLLAE R e same
ratios of colzeatratiopotyBramplbd, aedwhey weirs wosliteéd abd80°C under
l-ass transjition . tenmperat,ure of .the polyner are shown . .
aibpeen Rosphere: 0T h USRI ISE: BTN NI out in
thé samedmahhet s rapeple hod dbthipiepaynidrat Te:, redluced viscosity
tgbyl ar, nol ded piece of 120.mmx 12 mm x,3 zZ nm.-, .l
At R, Rtee i Gouia By e Shouk BT Ak
][esul Bﬁr aeiilgstiml\/polﬁrmeﬂ'algtzﬁpéd g‘z\ E:i:elhﬁpi{wi'?padodiwmﬁﬂeﬂ'shaped
r t he r obtained .jn a ;o an e
i OF G it £ beb oz maldld PerRof Jalapig 14 Mm x 3 mm
waei }@Iﬁﬂu@éd,té]ﬁdtthétmoﬁiamﬁ]@@ﬁwwasevhiuﬁf’éd. The results are shown
in Table 3. ' -

Example 22

~Into a reactor were charged 23.38 parts by weight of isosorbide, 2.36 |
parts by weight of 1,6-hexanediol, 1.80 parts by weight of 1,4-butanediol and
42.84 parts by weight of diphenyl carbonate, As poly’merizatiqn catalysts,
tetramethylammonium hydroxide and 2,2-bis(4-hydroxyphenylpropane

- ‘disodium salt were charged at the same ratios of concentrations as Example’

1, and they were melted at 180 °C under a nitrogen atmosphere'.

Polymerization reaction was carried out in the same manner as

~ Example 1 to obtain a polymer. The reduced viscosity and glass transition

temperature of the polymer are shown in Table 2.

Example 23
Into a reactor were charged 24.84 parts by wéight of 1sosorbide, 1.80
parts by weight of 1,4-butanediol, 1.24 parts by weight of ethylene glycol
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Exanple 17.to 21 |sosorbide, 1,6-hexanediol, .

1, 3-propanedi ol and di phenyl carbonate having anounts
shown in Table 2 were charged into a reactor. As 10
pol ymeri zation catal ysts, tetranethyl amoni um

- hydr oxi de and 2, 2-bi s(4-hydr o>5<yphenyl ) propane di sodi um

salt were charged at the sanme” ratios of

concentrations as Exanple 1, and they were nelted at
489CG4indepard Bt LR HrMRHHRRYE - cAPBbMARS. | ZAkI BBlymerization
reaction was cafried qut in" the sane nmanner as

®@tahists’ | to oisteamethydampraium The reddydaoxidscosity and

_ e ) . he ng
LSS SR SRR 3, PO s
wtiaspliconzentyationbbelBxaghpleed anvotlgydwprenesltedhat 18GC under
; ' pi ece o . B

R T I g S e R
thessdns nearenahaanixaipld doloeot3ai@ fElymer e Phe lratlocal viscosity

e aor .were .charged 23. 38 rts, by weight of.
DED GRS oSy SaREAR R £ 0RO RRF B R T bt in e 2
1.80 parts by weight of 1,4-butanediol and 42.84 '
arts i ght .of _di phenyl carbonate. As
@W?ﬁﬁ%&%ﬁ?‘gﬁl@éﬁ 5%9%13 25 tetramet hyl ammoni um |
hydr oXlisgsordide ghawhiis (Palily dr axy phesyk kppapandiphenyl carbonate
e charged at, the sanme ratiQs o

%o odi gcm salt.,gggr' f. - .
R abY oWeishd BreRppHiiareed infAgat APt Her eAfePolyaneization
chdflyGtdinder a netrLeethyddmBeighe. Pol ynekdzatiden - and
erzg‘ctlglgﬁ/\as carried out in the sane manner, as -
g)ﬁ%l‘l oY RbtliPere yHerdiurh sale girde cchatgedst jhe same
1aBids O 368 cdrtanfbhs 88 Ex3npienh endl tHe§ Werd 1Al WBS0°C under
are shown in. Table 2. Exanple 23 Into a reactor were
LREFOREA 24nePhedrt s by wei ght of isosorbide, 1.80
parts M;(H@r%ttio(ﬁf rdadtidit tRReehflied - Jut?th RRAG! Sal¥ manner as
wei ght of ethylene glycol - 15 and 44.99 parts by -
Rgpie bto abpienypobanebndlles Tadutssl Yinersizhendrelass transition
tERRLY &S of tRE HRTRLBY hATERSWH L A%l de and |



2, 2-bi s(4- hydr oxyphenyl ) propane di sodium salt were
charged at the sanme ratios of concentrations as
Exanmpl e 1, and they were nelted at 180C under 5 a
ni trogen at nosphere. Pol ynerization reaction was

.carried out in the same manner as Exanple 1 to obtain
a polyner. The reduced. vi scobqu and gl ass
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diol residue expressed by the following fornmula (2)
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" HO

O (CH2m -0 (2) (here, mis an integer of 2 to 12),

wherein said ether diol residue amobunts to 65-98 w.%

of all the dial residues, and having a glass

transition JO tenperature of 90C or higher. 2. The

pol ycarbonate according to Caim1, wherein the dio

.-residue expressed by the fﬁ%nula (2) is at |east one-

ki nd selected fromthe group consisting of an.

et hyl enedi ol residue, a 1¢3;4pm@ganedi ol residue, a

1, 4- but anedi ol residue, a 1, 5-pentanediol residue and
“a 1, 6-hexanediol 15 residue. 20 1. A polycarbonate

cont aini go@gaﬁsdm fie %ﬁtalﬁggg gﬂ%tﬁapgvcfl' &'sﬁidef duélbie from

pol ysacc e and express omnn l'a
a pblysa®chatide poidyesarbenest by blm:ﬁqlhmggtf@rméa
containing at least two Kkinds of the diol reS|dues
eﬂp.essed by the forrmula (2). 4. The pol ycarbonate
ccprdiitng ta Aaim1l containing the isosorbide
estdug a8 tlhe ether diol residue. 5. The
ol ycar bonafle accorgj)ng to G aim4, wherein the
.sorplde resi due anounts to 65 to 98 wt. % of al
> egi dues. 6. A nethod for producing the
ol ycal bod according to Claim1l1, wherein the
pol ycarbonate is produced froman ether diol expressed
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(here, m is an integer of 2 to 12), wherein said ether diol residue amounts to

65-98 wt.% of all the diol residues, and having a glass transition
temperature of 90°C or higher. -
2.  The polycarbonate according to Clalm 1, wherein the diol

‘residue expressed by the formula (2) is at least one kind selected from the

group consisting of an ethylenediol residue, a 1,3-propanediol residue, a

1,4-butanediol residue, a 1,5-pentanedioi residue and a 1,6-hexanediol

residue.

3. The polycarbonate accordmg to Claim 1 coutammg at least two

| kmds of the diol residues expressed by the formula (2).

4. The polycarbonate according to Clalm 1 contalmng the

1sosorbide residue as the ether diol residue.

5. The polycarbonate according to Claim 4, Wherem the 1sosorb1de
residue amounts to 65 to 98 wt.% of all the diol residues.

6. A method for producing the polycarbonate accordmg to Claim 1,
wherein the polycarbonate is produced from an ether diol expressed by the -

following formula (3),

H
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a diol expressed by the following formula (4)
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.1 520 HO (CM2m) -OH (4) (here, mis an integer of

2 to 12) and a carbonic acid diester. by a nelt

pol ymeri zati on nmethod. 7. The pol ycarbonat e= produci ng

met hod according to Claim6, wherein an ether diol

expressed by ‘the above-nentioned fornula (3), a diol

expressed by the above-nenti ohed formul a (4) and , a

carbonic acid diester are subjected to a thernal

Fie@cti qncat 1pt nosphepi g pressufg in the presence of

gol yneri zati on "cat al yst s,}é)gnd subs$ent ly the

(hergs t mpip ppobueger of % tipj et wad ta caphgnic acid diester by a melt

2 j under reduced pressure while heated

pg)?}ﬁﬁgpﬁagﬁgé?%%ﬂ{rbg"i n the range of 180C to 280C. 8. ‘

The. pbl yddebonktcarpemategineducimg moethacdc eicdindgng oto  Claim 6,
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e stimg o tro asic

gr oup consl. n gen-contal ni ng

 ezprgEseddsy the lkddove npeatiocediormdl édand kalkarlnieacid diester

etal .c unds. i s ysed as the pol rization . .

78 Dy EPaR % At 38 RaS8n Rl BuBRb e A bhal dg the presence
odicpolytidrgzdtiorCl aitalBits, el efubst @hewmibet thd armotionnproduct is
hydr oxi de a 2- hi s(4-hydr phenyl ) propane ..
PSR E a31F pafisSpdeRlioy HueE BRG] BEERAAS while heated at
aCindperdtare DthelehodfyI80ConpL8G oduci ng method
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wherein at least one compound selected from the group consisting of

~ nitrogen-containing basic compounds, alkali metal compounds and alkaline

earth metal compounds is used as the polymerization catalysts. _
9. The polycarbonate-producing method according to Claim 8,

. wherein ' tetrame‘thylammonium hydroxide and

2,2-bis(4-hydroxyphenyl)propane disodium salt are used as the
polymerization catalysts. _ ' '
10. The polycarbonate-producing method according to Claim 6,

wherein diphenyl carbonate is used as the carbonic acid diester.



