10

15

20

25

DESCRI PTI ON Pol ycar bonat e and Met hod for Production
thereof 5 Technical Field The present invention
rel ates to pol ycarbonates containing a noiety which
can be derived froma pol ysacchari de of renewabl e
resources and having an excellent heat resistance,
and methods for producing thereof. to Background Art
Pol ycar bonates are gend @ @I%T@Nced by using raw
materials which can be obtained fromoil resources.
Because ;g t he _concern_about the exhaustion of oil
r esour ced,olygarp gnaiesind Metdhos e fredpotigr shoxeodit es by
u5| ng raw materials obtainable fromrenewabl e

sou g,% such as plants. 15 On the other hand, an

i expressed by the followng formula (3) can

be e&&iel p’ra@éﬁ@ ﬁi%tfdrpfﬁlﬁﬁébeﬁ'@gﬁﬁcﬁﬂﬁ)%%?§%onta%nﬁ 7 ﬁmety

é}?rrpl e 2‘%! ysacchari de, star

be xerived drqrera dpddysacpharitecef kienelwable resources and
haﬁir@@@bﬁéé’lﬁ!xﬁ heall €88 C ah@l

3, 6-di anhydr o- Dasgr bi t&([) ﬁglrg @th&dg%ﬁpg&g%crlrﬁgl}%md

will be referred as to |sosorb|de in this
Badegoundt Asn) expressed by the followng formula (5),

Horb: 025 (5 O=HM™I,4
3, 6- BPLYA £ nitienigeoerUher peddused b sxsirrg‘rnamdmaterials

whith ¢aDBe bBEALEAFr@S oil P%so'u?g P'g]'&e?co Sush e % ﬁuﬁl%er(‘éjbout the

W ng

descriptjion) expressed
1 Ggsources it 1s desu*ed to produce polycarbonates by using

exhgpusfion p
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 renewable 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 be referred
as to “isosorbide” in this description) expressed by the following formula (5),

HQ H

(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),
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O=HOHand 1,4: 3,6-di anhydro-L-iditol (hereafter,
this conmpound will be referred as 5 to "isoidide" in
this description) expressed by the follow ng fornula
(7). HOHO o OH Isosorbide, isomannide and isoidide
can be produced from D-glucdse, 10 D nannose and
L-i dose, respectively. For exanple, isosorbide can be
produced by hydrogenating D gl ucose foll owed by
Hodehydration with an acid catalyst. Heretofore, it was
di ed to incorporate especially isosorbide anong
t heTabo e-neFtioned ether diols into a polycarbonate
in (6)5 nonomer (for exanple, German
arméxam{ned patent publication No. 2938464, Journa
fueR proakti sche Chenie, p- 298-310, vol. 334, 1992,
Macr onol ecul es, p. 8077-8082, vol- 29, 1996, and
Journal of Applied Polynmer Science, p. 872-880, vol.

and6 1, LA iakiREeer. iditsPaRireh fier ddfié ¥ pBRhY GANPRN 2@ sred as

_ naéggggprqg&eﬁ1of.poor 20 mol dability, which is

to g by s desrsintipnlggrngiessed by dhe folloping formula (7).
tenperatures and nelt viscosities due to their rigid

postriyctures Further, nethods for producing

opsl ygarbonat es which contain isosorbide and a

i pfienok of various types were reported (for exanple,

5¢- 110723, Macronol ecul ar Chemni stry and Physics,

—2%+07- 2210, vol. 198, 25 1997, Journal of Polymner

Scigncg, Part A, p. 1611-1619, vol. 35, 1997, and

Jour nal of Polynmer Science: Part A p-1125-1133, vol-

37, 1999)- These copol ycarbonates have probl ens that

the gl S; j )10i r n

Spoat a0 orCps s EaL S0 IDRTRln Keindfelh 8 dfucose,

D-gaingiaae | and| EHéQSegI vewertisnki-t | Gort expeph, uisesodfidé hean be

i.Ch. ek 0 t hyl gne . .
progfﬂ%gﬁ{;b Iil?g{q%%%lgﬁ@gfgl Qru?o%e gdelgc{%alen% é},rorae’%yla¥a§mn with an acid
catalsthexanedi ol or the like are 0-5C, -35C, -41C and

-50C tiwvel f . e l.e, Journal of P ner ]
oi onea R ol Yot  Bhdi @ Reo B RERET sl Bhsorbide

among the above-mentioned ether diols into a polycarbonate as the main

“monomer (for examplé, German unexamined patent publication No.

2938464, Journal fuer praktische Chemie, p. 298-310, vol. 334, 1992,
Macromolecules, p. 8077-8082, vol. 29, 1996, and Journal of Apphed
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
temperaturés and melt viscosities due to their rigid structures.

Further, methods for producing copolycarbonates which contain
isosorbide and a 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. 85, 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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5 vol. 18, 1980, Macronol ecul ar Chem stry and Physics,
p.97-102, vol. 199, 1998, and Pol ycarbonate resin
handbook, edited by Seiichi Houma, N kkan Kogyo
Shi nbun Co. p. 21, 1992). 1% .is possible to use
renewabl e resources as these aliphatic diols, but
[ hﬁtlc di ol -deri ved pol ycarbonates are usuaIIy oily
fmfgu%ﬁ? alaesdigls, stlppeidransitign kemparasies g plod podyatrbonates
whithea u t g f sty Hct ures
0 ey have e %‘?aﬂngﬁe BEEL T4 Bt 1 Al ERedion
1,6 %@F%&qh@b Rathe émmﬁs de3d Ged41 Comndn5aiG, pbapecmvely (for

exaﬂirﬁé QBﬁlrrﬁﬁbe‘Po mé dém%lu cﬂ%{nr&;ﬁc%ﬁ%é%gﬁd}tg«gxbr até 9%602,

have never been eporte
vol. cbihc 4980 nYlasspeiolerar o (Ghemisty i ok Mhlyisite, pl®7-408, &ol. 199,

1998, 8P AoRIEaR 5ol BhaBIORE. Gfedd B SCE AL, Bykan

Kogye Sllmbbut@madlﬁil,,wi}% hexanedi ol , 1, 8-octanedi ol or

1 1 Ko bi de for l e, .Ckad t
Gt %‘é &oo%u%ﬁgerg evéﬁ]{ehreng ce§ﬁ§p%x§ng m%é)llixatlc (fiofs but
ahPhR@ICyfﬁr@il SleWVBH pmiw:aﬂmnatem reet asudlpaddy: sluishediChbi @Blids

f st.em based
WIt}Prlg uc ?%ﬁ{é;?’ %"%gs(a % Pﬂxﬁ W??‘Hﬁngﬁ? afo |thals flexible
strUi:tmsr elaaviabtl&ay rha@elr chortcoaieski fdfc ﬂ%@ieﬂ{éﬂl Ofesistances.

POt 2838 JRVER. e Sk L ] e

hlglf@flrcglass ti3ciserice tangefaaied 08Yneter k?e@nzr%ggﬁ%ggszind

Journal P r Science: Part A
vol FUithe rzo"é@j‘y‘%] TR ﬁgv%ﬁﬁ%ﬁ@@gcwn@%wf isosorbide

-andcmo:hlyllmmac atiol andofBwope! aﬂ@rc&: théfdwkheil Bh@SS report of

ranltl t e ures . bec | ower. with increasin
copoliibpbafis of Th RlpHAt A Ench s Tdrmieacdioe. fabeximediol,
1,8- dsxftanedmﬂ @i medieaéne@ﬁt@ Qﬁdflg@orgﬁﬁ %r %ngplgc\oﬁ'éda et al,
1C or 7 respect ively, and are poor

d
Abs‘rz"ﬁ“’hegf FhE i sexenil . oBeR FivmMRASitmp. a0 2689 a0603with low
envmmmn\b@lsldald@’ i @Bﬁﬂtrﬁﬁh@ﬁ e stdatBn2ble ﬂﬁ%eﬂ%? ls‘fstem based

applicati o f the present invention, descri
on Past indastics dﬁ’lﬁb ’f?ér‘t'e?maroreraﬁn%alnlqagbafrom “renewable
resoﬁﬁdzéﬁ? alS&Q:ﬁﬁ‘iﬁc CoResdh oBhaipabliey f g, i S(B?O l&gggrted by
G A{ hth glass transitjon tenperature o -
raR §| foy elemﬁuﬁ@%@br@%mlms@m pf didwedtijorhi Gdrure,

SportBaScidiRer AN Té‘dﬂ%ﬁﬂ@éyrg deusd hQPOé anlin?&?tﬁaeﬂe&t ngymer

heat reS| stance is desi’r

_Sc1ep§;ﬁ,e‘?rﬁq 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. T_hg’ temperatures have been determined as
65°C or 59%C, 26°C or 20°C, 12°C er 23°C, and -1°C or 7°C, respectively, and

‘they are poor in heat resistances.

Further, JP-A 2003-2926083, which was published after the date of
the basic application of the present invention, describes a thermoplastic
molding material containing a polycarbonate compound ob'téinable from
1sosorbide. Although the glass transition temperature of the thermoplastic

molding material is sufficiently higher than the room temperature, further



It is an aimof the enbodi nents disclosed herein to
provi de new pol ycarbonates containing a noiety which
can be derived fromrenewabl e resources and havi ng an
excel l ent heat resistance and4nbldability Anot her ai m
of the enbodi nents disclosed herein is to provide a

. iprooesmentiof hebs resiseohdentdddire@st and t hrough whi ch
the 1ol ycarbonates can be sinply produced. Further
other ains and nerits disclosed will be nade cl ear by
Digelosure ofhgInexplienati ons. In a first aspect, there
is provided a. pol ycarbonate containing an ether dio
resi due an @i dfchdEbddigidhi] dsldssdtheRRal todﬁroafdg new pol%carbonates

ressed h Eo lowi ng . fornula (1),
°8‘?y¥gmé{‘gd? 6?°1¥té’swgl9 @Rp‘i’f‘eégfwdb%}ow@nﬁwah’levmemrcfe@rmil baving an
ekctllent-Haat ré%h{?oe)anﬂ nQolde(lgﬁtly( here, mis an integer of 2

to 12), wherein said ethef diol residue anbunts to
65- 9dngiher ainosf the pmbpdimgnts|dischstd besin lampmmemg)@mmh is

t 9 | d
A0 i L ah EREIER i e Py RanGties G U HBOi TR RS
poI yEatieondiceims adafhaad almsed whars ﬂlaﬁg%lear by the following

}gn éar bonate is produced froman ether dio
i%‘ll‘/’ ¥Wed by the féllowing formula (3), HOH = U (8)

OH alntyﬁxlst Bt Sh af
o n’iﬁas 81%(13 Eﬂbﬁd@@ ﬂl)gc‘ﬁigﬂr?ﬂlgtﬁtcgﬁ%}rﬂu% &rbc):tpélxaq&l)remdue
Praﬁ'epl%le @ammlrzsaaehamdd iand expredsyd by thel mllowmdgfnﬁnula ahj on

met hod Best Mbde for Carrying Qut the Invention

Hereafter, the node for carryi ng out the present

invention will be explained further in detail, while

t he exanpl es and expl anati ons menti oned

—~0

(1)

—_ —

and a diol residue expressed by thé folowing formula (2)
_0_— (CmH2m) _.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 hlgher In a second aspect, there is provided a method for producing the

polycarbonates as defined above wherein the polycarbonate is produced from an ether

diol expressed by the following formula 3),

HO

H

(3)

OH

I”IIH-

a diol expressed by the following formula (4)



bel ow are for exenplifying the, present invention, and
the present invention -54ais not restricted by them
It is needless to say that other nodes for carrying
out the invention can be within the scope of the
present invention as long as they conformto the
obj ects of the present invention. The pol ycarbonate of
Hihe 6ﬁéﬁ%h&)|nv ion céftains an ether diol 5
Iu p Yo tihe WL N ornula
(b5 R, AEPERSREE o3 BCLna e Phub BBl pfid flester 17 & melt
P mmwhgnfmefrhﬂda (2) 10 - O - (Cm—l2rr) -o (2) (here,
inis an integer of 2-12), wherein the ether dio

unts t 65- w.%of all the diol
Be ‘é@*‘ﬂﬁfe@’r r@ﬁdy% '3@2&’38%‘[0@ has a gl ass
tr ani{éﬁeﬁﬂ:etre REmbdE. Q‘O@Ea&?@ng foyt ﬂh@ﬁ)reéént' thvention will be
i ol residues amgunt to

ef erabl e t hat the
exBipragl fRrdiesanglaraling 0iothe estaples avdainisnaes mentioned
belo®d dﬁ@fdioébﬂirﬁﬁhﬂ}mtg%ep]?ﬁ%ﬁﬁﬁ ll!l'pé/xﬁﬂ&h Oﬁn@ fﬂi@ Iﬁ'esent invention
repeating unit noiety of fornmula (8) oC
11 O (8) and a repeating unit noi ety of forrrula (9)
O+Cnf'2rr -OC 11 20 (9) 6- (here, mis an integer

of 2 to 12).
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Wien the content of the ether diol residue becones
| ower than the above-nentioned range, the glass
transition tenperature of the resin to be obtained
decreases, and the degree pF_ponnerization hardl y
i ncreases, so 5 that the polyner becones brittle. Wen

~ the content of the ether diol exceeds the

15 mbbwestmetedobgdthamge It tlBengbdksst toarait ilent other modes for

carRELE Wi LVl o ey 6 e B o (Re goont idvention
as b@lg;amﬂmmﬁonﬁ tblhe pbgaa:embf tiy pPédedm intéretich Ol
resi he above-.nenti.oned fornmula (2) ..
| ° pTHE RO BERSFe. 8 g BB AN Gepbion: v dther diol
res Wmam&by mbe dbll@mirat foyhade (@) ycol residue, a
1, 3-propanedi ol residue, a 1, 4-butanediol residue, a
1, 5-pentanedi ol residue and a 1, 6-hexanedi ol residue.
1t is alsojpreferable that the pol ycarbonate contains
bl residues besides the ether diol residues
Dl resi dues expressed by 15 the '
oned fo Ia (2). Exanpl es of another dio
re alicy |c al kyl enedi ol s such as
bdi ol and cycl ohexanedi net hanol, aromatic
| as di met hanol benzene and diethanolbenzene
. bi sphenols] etc. Inthis case, it is preferable that
the total content of the third diol residues do not
andex deeldreSlas tisrebyedBy he fASN IS folBfhlRaRY S by wei ght
of the 20 glycol residue of the above-nenti oned
formula (2). Further, it is preferable that at | east
— Owo ki @dg ror, npre- of the di @) residues expressed by
t he above-nentioned fornmula (2) are used. Wen two
kinds or nore of the diol residues expressed by the

(heshaueis ﬂ‘ﬁnhltég‘iﬁ‘dof £ a2 utvdeldin @ﬁ@ tB&d didINQ i Atd Qn@(funts to

ues,. | nat, s [ tr| ted. 25
65-58 P f L FILL NS USSR Be frnan e oaligbpRate sy elass
tramshtxdmotcﬁnﬁéi‘ﬁ&t@%f 30" @Wbﬁfhl%h&\” eﬂ’texsgbi/ecf@i'aﬂlgsﬂlﬁlﬂeﬁheaether

- o SiQPEREHN o FBXE A RGN thechilienncl 1 osi due

whi chhédnavie, &meq;caywbhngtbsdaﬁr afabiphbdahtl InPALHER- WAve a

repdk L& pregerable g onis, for exanple, a

P43 % R &L BB 9 d a 1, 3-propanedi ol residue,
ror a 30. 1; -hexanedlol resi due and a 1, 4- but anedi ol
+—+0si gdue. Thej pol ycarbonates of the present invention
haveza gl assj transition tenperature of 90C or nore.

' fansition tenperature is an inportant

hieat resistance of a nolded product and
dabj lity. The ,glass transition tenperature
not | ess than :

(8)

(9)
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7 100 C nor nore than 160 C for keeping practically
sufficient heat resistance and noldability. Further,

t he pol ycarbonates of the present invention have a
reduced viscosity of preferably 0.1 dllg or nore,
nore preferably 0.35 dllg of Tore, 5 and further nore
preferably 0.6 dl/g or nore. When the reduced

Gu%ésﬁpﬁthuhﬁgéﬁoE®%§1@?”96 the pol ycarbonates have
good fluidit nd further they have sufficient

mec hg‘ﬂil%lth%tc%wg}tho qhﬂeeﬁtﬂry@@ﬂ pesidue haspmeaselopressidan the
\V4 O
ab%ibp@gglgfggwa?a@% eaecgggﬁgf r%;;@&% Re g&aﬁ% 0f the, yesin to be
obtazged, dgrenasesprrd sy goerdeect @Dlmmgaﬁl@n rhardls( dpgreases, so
thd’i’Qhe( begﬂn(aéz) &fer Q?Vh%'tﬁe %anéﬁtecﬂ'%legthgr H?ol]egz):eeds
a car boni ¢ ac di ester zatl
thenebwmmemw@@dcraen@e, dhanghes tmnslhenettehmemmm'e |andl umaemelt

w5 iy ST, AR B

and [7)ther @Qb@@mbmge O&ntheotm'esmt Tireseiion, the diol resniue

ex;ﬁ%gélegﬁﬁf @@% L6 leLd Ht?gr?&i hs SZ }saéﬁefg%%e I%%ifh one -kmd

ned rom
seleatedr ifedrg \nhe cgnmpa c(a’ldleidngZGf r eneetlptlene egbuwiot esesidue, a

1.3, ARRRBSRY B uD oLl A B AR hﬁ"ﬁ%qﬁaﬂﬁﬁfﬁeremdue
andpdk, 6gmxahedloﬂnresidub The ot her ether di oL“s]c ?ZPege

2 OB L LA G SRS L Dhotter o
reslxblﬁsabcmldgs the ctbesdidli 16&1(1@& shi@ ths dﬂfiEresZ&u@é Bepressed by
endhfhd e AR ol g sosprtde g aneiherly
ahctyche alkg)ldri&diolgs tsuich @é)_ktji@l@hbka{nélﬁbﬁbﬁdtﬂy%lcﬂrﬁex%neﬁﬁwethanol
e 35 LB 3o BB et s ibgnol
etcl NIpribdsichbonit RXxpedfeesblRstiaft FHORSIA @ntans ort®adthird diol
residubs do g(f)t excedd 50 parts by weight against 100 parts by weight of the
glycol residue of the above-mentioned formula (2).

Further, it is preferable that at least two kinds or more of the diol
residues expressed by the above-mentioned formula (2) are used. When
two kinds or more of the diol residues expressed 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 ethylene glycol residue, a 1,3-propanediol residue, a 1,4-butanediol
residue, a 1,5-pentanediol residue and a 1,6-hexanediol residue which have
speciaily'high degradability in nature. A more preferable combination 18,
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 transition temperature is an

important factor for heat resistance of a molded product and melt

moldability. The glass transition temperature is preferably not less than



10

15

20

25

30

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

residue amounts to 65-98 w;%of all the diol

residues. It is nore preferable that it anounts to

80-98 wt. % of all the diol residues. The carbonic acid
10QiCesmer wareh thanude® Cn fore keepthe tpmntioally heufficient heat

e present invention is, for

resgé%g}ni‘g?léﬂggﬁ&ﬁgghl&gar bonate, 5 dinapht hyI car bonat e,
bi s( um*@wtb&:aob’@ﬁahcmatdss nﬁtllng/brmmbanaélﬁgmnil}@tvh)d reduced :

wsgcgsﬁﬁgﬁf@?efegédﬁy&y Ls?ﬁé %9 e or %eh %ﬁ%gﬁ%}yﬁﬁ?@gdf/g or more,

ang feftbenbhere pmferfﬂdypﬁlﬁrdlég of moneL eWhén theatduéed Wiscosity

is 1?1&3(155?1 ?{?ﬁ(ﬁ% ltge E?P)gfc%r grlljgggels Vg%togggﬁlgftﬂl%ang{, giﬁgfu,rther they
hawehéuhficems meuvhafmt:aatstamgt}ﬁr e subj ected to a

prel act heat | them.at atnpspher,ic

P ool dtear PR v the el dueation G be produced from
an ptherndio]l eqireosed by ahy $ollowiid: HuhsAguUENt |y they are
Ho Stigred wunder reduced pressure while they are heated
or less to distil away the formed phenol. The
systemis preferably kept in an 15 atnosphere
such as nitrogen which is inert against the

(] terials, the reaction m xture and the reaction
prGﬁucDH BeS|dQ§)n|trogen the other inert gas such

dz |%ya |’Jﬁﬁble. At the (nitial stage of the
a di0 q&P e(ﬁsf?di § arergbranels @rry out the heating
HOeadt@ oH Al at pogphépi ¢ pressure. This progresses an
ol i gomer . 20 form ng_reaction, so that when an
(herg, ??‘BIHF‘?ﬁﬂﬁ'Cﬂf?sﬁbﬁz)as phenol or an aliphatic
andh ¢alsdnik %Cﬂi §febs£el1q§jy AWRYIL DY IFRIHEA RSN RhEGRr € at the
| ater, sta of he Teaction,” it Is prevented that
unr €221%8 %%Wé’tle?d pE the leshemdyoltinchidsaicosetiademisemannide
dajoadiae, r t
o pLgauct A R caT o P Re P2 skP MG Al &, ©
an @gﬂc’quﬁﬁc%‘é‘ﬂybénérﬂéhﬂ%d by properly 25 renpving the
ar onpfdse Iﬁh?%&la?fdeadém éﬁleql(ﬁSEOAI%Ef LR LLR @éf’c%e@n be

(reactor). hi's purpose ective an
obtgingfle pleg| @folﬂ@) blémﬁ@é tdi!éf pnesgiﬁrtbe ohatémalss ydtien are called

met; t nese ngl O
enb S . Tl By R A o

WWses pdsch blie iobtamdbie t Gropn e\semtcht, hechodehydrating the

hyd?@és coﬁ #lhgﬂg%g L’gf\?/e nottﬂg C@h mes c%l%t %Ie pro gcseld’] by the

similar reactions using dlfferent starting materials.

Especially, a polycarbonate containing the isosorbide residue as the
ether diol residue is preferable. Isosorbide is an ether diol which can eastly
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

1sosorbide residue as the ether diol residue, it is preferable that the
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hi gh viscosity. However, for pronoting the

pol yneri zation reaction properly, the polynerization
tenperature is preferably in the range from 180C to
280C, nore preferably in thg range from 230C to 260C.
In the production nmethod of”the present invention, it
is preferable to 9 wuse catal ysts. Usable catalysts

1somlmd@| resiiud 41moges €0 B Ys bESIIGheCHBP s dued i iTk i8fhore

U e B s
c ontii'lia ich Bhoxik hoid Jﬁegﬁ%r thlcm% gﬁ%@ i(iin Cﬁﬂgb bF&ﬂld‘iﬁﬁg 88 the

_ IOf-f;ix)l andfé}ili%), (i)
polygarpynatecot she,presentigveny el ﬁ)rp?%‘*@i)lﬂal@P szawlp%rb@flate
dmépl)thy& da&bbﬂaﬁi hyis GTIFRBh DAL a%s, dalmé\ﬂﬂd é%{r%ﬁéﬁabhﬁethyl

exanpl e ii are sodiumsalts, and arnong themt
npdfib ) g

uéylz cATRAnAtRy QF ol el ) &I@@ﬁ&et@sgo@axhﬁmc acid
d1e§;@i'§ Ui IRSHAC At on e e LT ARG abty £BAY 1 tHe polifis of  view of
carbonates of the present i1nvention, various ‘6
rea%v%flaa f-G08barting agents are opt i onaIIy added
accqpding ﬂr%dh@ﬁoﬂsﬁ'le@lfxo& hﬁ" tHRO I}%g?e{rﬁoﬂﬂ}e‘?ﬁmnsué? Niol and a
agents are, for exanple, heat s
Caﬂéﬂra{éu prightdigateredj waach sare| tawi enaterslsanmieoxduwgetted to a

-preﬁﬂﬁﬁgﬁt ?@Adti&ﬂi? glea@ﬂlgnﬁ%%ga g:?(ﬂ‘%; %Z[%i@ésure preferably in

nmet al -I nacti vat
the pgpsancardfa palmm@maam@n sgbalyst, and $1dmeqh1et1tbrbﬁmybamesst1rred

und%&‘ (i‘ed&éed: ﬁféé%@&e Wdrﬁﬁeeﬂgél)pgre 2@ MSfoEN Sr Iess to distil away
' ycarbohates of t esen I'nvention ar

the oﬁmmmial Phen@npo@idaedrewctlhnv awstms s gﬂmferairly kept in an

at olgﬁl&aemo‘f‘ a g&%e\{u%h fa' b%t% n‘%n wh1 %I al{ﬁérg agamst %he raw

er are C nor i

‘maltieydret ﬁiecremtmmlxmm Al th appttéen pirof het. Bdaedesanitrogen,

[,0; i.c fihers ass fibers, quartz
the }S%éerslgl?)r%gggtgﬁg*ia%éarrgggtI% av%r% gfjedl tion to 20 natural
fi betstlrmuontad dtepaif ths neantionnitdisapeferabile teajarry out the

| wh
hea Bk DY FE AR ENENeIRY P EOBUT colb oA A0y An oDgomer

forrengetéation, eathate silginanaeardiyasit rdleshdlf swetc bl fi¥nol or an

tang carhonat es of the 5 present
o8 AR AR Gl HESFRER S Rrroute aeabe 1BbT Sage of
the |ma:<ttm:h ng is pirecabtedaitiag . unieuete A PP GodissiiRed®ay to break
di sks, ,info ion di and optic nse )
the Jie S50 1 B AR CriRe A m Bt PN g Refeauction
methad Ofdmeopﬁﬁbﬁt 1ﬁﬁdnt1dﬁrtw§eécﬁ§jlﬂczhﬁ BESp Ao EIdSHE Hroperly
gpawycar bonat can ys sed especially
removm aromatic alcohol or a iphatic 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
properly, 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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preferably as filmnolded itens such as optical sheets
anong these uses. 30 . By virtue of biodegradability,
t he pol ycarbonates of the present invention can be
used as filns and sheets for agricultural materials

i ncl udi ng green house fi||ﬁ£ “mulch films etc.,
packaging films and sheets for wuses including food

use VeRRY HG. 96[[!&{1% RAEKFBLNJar<L OAPOSt hBGEeR6ntaining basic

i ndustr |als i ncl udi ng etc- arious
compgBRdgi HS ki el ccompotagd i) aegalialine eariymetal

com)b@ﬁhﬁl{ﬁ:cusﬁeb@ ki @u‘s@& st[ Q;FF irPBorﬁBma&!iBﬁ bP BB K Als or
contamination are neeg (;x g pol ycar ryigl
morgy atlﬂéemtégeﬂtueaﬁeéﬁf )p) agéc{u RGN Hgya i) are

oftelliptefbrabte al | oyed with a bio-based pol yner,

synthetic resin, 5 a rubber or the |ike of varlous

t y pes preferaklecamsimaplesnf G wrigtrampthylesrapnivam hydsemidpcand
prefe® yﬁ%%ﬂgie%a%ifgﬂoi%a%ﬂﬁm @Qit)és%ﬁlﬂemong b‘ﬁ%hi/ eh&fislge of

g yacr pol'yur et hane et
2,2-atsdi thyshroxp oty provase i sotliamg salt ialesppeially preferable

p0| ﬁér f(f)ltll?% Hgiy%?al ne Et&r thd kkFre@EﬁE qﬂ{rentloﬁl various

i nvention’w I'n detai
funetivn-emphetipgesgartsi memm@mhlﬁ anldiedr axprdiogeld ti!,e tlhfe of the

poly?é?ﬂ@xhzﬁ%o] | o EvgluH t'% n Jul?ee rq??npéx% efﬁ%r CHeat’ 's%galhzers

properties ar
stalnbkagoti vealdyuvzmt‘ﬁabl plabmcizﬁzre,l) dveiasxide et phogjsaglslhzers

ol 13,4 Ok TRELSY VR E1a ARt A0P Ak, LGIRET SN Rants,

sured i i sy e
lubtieapiar ahtiseatiebeents, mrhtnaaicﬂebﬁbﬁﬁﬁém atdy u5| ng a

di ff tialy scapni cal ori nmef,er o 910 Mbdel
e aERe efe SR TRE0R WS L pelvearhin A G the, ppesent
inve/rusm Sarey opHeaiatiyd cvnﬁmnﬂldbdesnﬂd Uggriodd oxgamicneasmoeghnic
on ol uti pn ob |ned i ssol vj,n 0 of a
slefd, SaBRh R0 oohee ertiplts o U Gl tarSesirhgn,  tale,
moifhhendllbhiel h?lgigﬂjahﬁgd’léﬂ:e 4vd Eh%xa&tﬂles of th&fibe} aat vabious
Si U € VI Scolet er. 3 aluation o
Sy e BReF Dy £l e LARE Bee Gethirher B Metidition to
natoBdidibyrsawedl chehohat e sanpl e at a projection
tenperature of 240C and a nol re of

usi ritf dnenipped; shaye n‘jveceerbr?bmrarﬂ%i‘/% APRkes Sontaining a
molBBNUAER 4hAhddeired BlonPraséwablaehistiFécd] afl havihg excellent

hea;:rggssllsilzaencteeSt S vere

By virtue of excellent heat resistance, the polycarbonates of the
present invention can be widely used for varicus uses including optical parts.
such as optical shieets, optical disks, information disks, and optical lenses
and prisms, various machine parts, building materials, car components, and
various resin trays and dishes. The polycarbonates can be used especially
preferably as film molded items _suéh as optical sheets among these uses.

By virtue of biodegradability, the polycarbonates of the ?resent

invention can be used as films and sheets for agricultural materials

including green house films, mulch filins etc., 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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carried out according to ASTM D- 683, and bending tests
were carried out according to ASTM D 790. 30 (4)
Eval uation of biodegradability: Into 200 g of a
comrercially available |eaf, mld (a bark conpost
manuf act ured by Sanyo-Bark) was added 1 liter of
reservoir water, the mxture was aerated for 30

andi mueldsdorartiviese far aboitus30@sdsn m hwhicat tie bptéwention of

.e“‘{%‘gg‘g‘?‘.é‘%tCO‘%)%%‘H“rlg?‘f\q?’?‘é‘E}él‘{ﬁggegddtegr ggghma 2:‘ | LS[, m zed

- 11Furdstn rtgecmlycmé;onamt ofrthd preseal Unvemiont@imdd used

TN R ———
a rhibl’iemge nhé d)ﬂqéhﬁt@r&ﬂds tyhed, @)ﬂéxﬁﬁﬁwlmm@ﬂib %@I)i'dété-r an

exchan wat er), .and the tot olu
af"é’f‘a‘ilﬁ @OE!( hpRaEaa ?ﬂaﬂv n?‘dler polestynene, @opaﬁwé%g polyacrylic
acidpABI, enpulysrstichargediv Qﬂ@ltﬁ)rﬁﬁmg@lymﬁ‘étld Adall M@Pan aliphatic
polglgatéed in a constant tenperature bath at 509C, which

fose to the compost condition, and it was aerated
at a ventilation volume of 200 m/min with
preisuri zed air. The half of the culture solution was
fted with a newy prepared solution nedia every

f our Hereaftéd,f {He da¥sentOireh®iin RIBCBe WBIpILInAA ﬁpq}gtall with
200 ut out froma_ film approximtely 20

exampples; l‘?’\lﬁﬁ]@sé‘edﬁieé?%‘é’dwwt%ﬁ By r@S@'eqzt@tiuhynﬂm @mméhas
by dEsaRlMidiE B RS bxPRIPIE® werB c‘%ﬂrﬁﬁh%&@é RANSWON Bhysical

gl ass base, The test piece was charged into a
PrO@Sﬁ%Pér%lﬁhwa\railra@tw@wad cloth bag, and the

bag ygs Meﬁgﬁ‘férhéhtt ngl%lég\’@aﬂﬁ@f fb‘?:gprﬁ%tﬂh)_aé 'ﬁfaSSTﬁgn81t10n

bag was taken out after
tempariasyrgsn aW@r@ﬂn@aﬁélrtedstn Bi eﬁeogvas st@eneram ndémpardture

ele@ﬁ‘ﬁ@ntﬁ%e kirosigarada kH}J 'utleéN%S gﬁgegjeﬂﬁtaf q:c%ﬁﬁf\}g) ﬁ ol‘nipeter of

Into a reactor were cCharged
91Q Mpded marufagtwed tZODp!&’pmé wei ght of ethyl ene

gl yc d
car b(c?!r)1a?1§e)ﬂ3 aéglaelkgurt hefre@ﬁfgﬁ §£y RBHSEQ’ VISCfOSItleS (dvg)
wereot mERBUIBH apmoAi waluthydr ohtaiaet(llbyo-(ﬂssmbhn@f 24 smg of a

to of_th i-ol jc0 n n
POI?@E[%%H%% Sg{ﬁ@%f én eldj(4hhydrgokgyp en;l/]I;fL gro ar?é‘%nt of
phmoéﬁatrmhkapetha(r@ Hxabuse nuhtiof afhwfmnmurs@ Iusing an

gl dhalngggponent). and they 2o vere el ed a
car ri3dd Bwaluhtion26f micdldaledityhddfoldtabilitiery wake | detehgined by
molding a polycarbonate sample at a projection temperature of 240°C and a
mold temperature of 80°C using a small-sized injection molding machine
manufactured by Nissei Plastic Industrial Co., Ltd.. Tensile tests were.
carried out according to ASTM D-683, and bending tests were carried out
according to ASTM D-790.
(4) Evaluation of biodegradability: Into 200 g of a commercially
available 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. In_to the filtrate was added 100 ml of optimized
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formed phenol was distilled away by reducing the

i nsi de pressure of the reactor to 13.3x103 Mra-

Subsequently, after the tenperature was raised to

200C, the pressure was reduced gradual |y, and the

reaction was carried 30 outllfor 25 minutes at

4. 00x10-3 MPa whil e phenol was distilled away.
test’x:x?%tflﬂﬁf o REIJISARE LA O ‘%?uﬁéﬁrdﬁﬁ%&é’d pr rdlééalmﬂgutm g of

er the tenperat ure was raised
pot&me@q@uéwdmgermi@sphe&su’%?e9\mef CQISQ@IW@P Wdregﬁméwwbﬁée and
6
ecg%g%gnﬁg@ (ilglahde% PYitef h%&’i%ﬁ&ﬁzg%%l Rhter) Zfi&@hé’ total

. m nut es " at Vhen t
vohmlesgﬂ ther mashod was4noodel @ Jitkrs, The olefiapeetét %ﬂletlﬂaswas

B T o000 O g o

50°G, eehith- & NimeTte thbt cdimedstpobydidiorhaand it ewaseaprated at a

i [ f n t Si
ves U8, BB SRURAIN, pRofl 454, RIS TSRt of e
culiatrbﬁcémog lweolrepladed Wpithng! I ne@dybmmqlaeeth mlutgoxa memlasevery
fou E‘I M{ bIe 1 were charged into a reactor. As
]b z ifon catalysts, 10 tetranethyl anmoni um

hydrA)xted;e piede 2waxghmg4abydt B0(phegywppr oparmtdifsodi anfilm

har he s 0S o concent.rat i

app G afElT 20" 3 S0 Higkiess BBl b9 Sesdlinklh SEMASH plFared
by Qiskolvies aatmwmher mr&:ichhﬁbwmhaﬂabnoan gﬂmbasm \AE&Se test

.carrie&}ear |nthe samema Slgﬁge ‘ﬂc}ltb d
piece was, charsedat ? B GRBIIGHIIE |atV§? apagfg‘f??a gil pgg. an
theJElx’;iagt @:mqgai:w gn :%Be taﬂﬁag’_@%)éﬁﬁbn@d&:o&h@iﬂ@rl nThalb das taken

SOorni qe, ro |

Outdﬁéngn§|melaﬁtfo- aThe h‘ﬁ?’fﬁ% é%ﬁ?ﬁgglgp gw Wergtﬁ‘fte pjece was

det¥@h &) amdethusithe Hodegsddibilifswiaeleyabidtadt i on

cat al yst s, 20 tetranet hyl anmoni um hydroxi de and 2,

2- bi s(4- hydroxyphenyl ) propane di sodiumsalt were
Ex&fplagd at the same ratios of concentrations as

Exanple 1, and they were nelted at 180C

ni t roges %ﬁ%%%rpwe%chamﬂ%%ﬂﬁmrt%hyrv&é%.lshr8 ispsgrbide, 1.51

paﬂa@w adlgmt of Bthylens aglgc@mﬁ&u@as Eﬁmlw feifhoObE aliphenyl
The reduced Vi scosity O(g%ass t raﬂ t ion .
carbgn@@np@rdat uridest 2x HE® geasfaehy awelgélﬁ tetramgthglanmgnium

hydi%kﬂﬂa flﬁgﬁg{%égﬁf IR RIREsh d tE1MRL 8f €he Aiol component) and
30x104 parts by weight of 2,2-bis(4- hydroxyphenyl)propane disodium salt
(0.5%10%¢ 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 cut for 20 minutes under stirring while the
formed phenol was distilled away by reducing the inside pressure of the
reactor to 13.3x10°% MPa. Subsequently, after the temperature was raised
to 200°C, the pressure was reduced gradually, and the reaction was carried
out for 25 minutes at 4.00x103 MPa while phenol was distilled away.
Further, the reaction was carried out for 10 minutes after the temperature
was raised to 215C.

Subsequently, the pressure was gradually reduced, the reaction was
carried out for 10 minutes at 2.67x103 MPa,_ and for 10 minutes at 1.33x103
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- nol ded piece, that is, a tabular nol ded piece of 120
mmx 12 mMmm x 3 mm was produced, and the noldability
was eval uated. The results are shown in Table 3. 30 A
filmwas produced fromthe polynmer obtained in Exanple
6, and the biodegradability was eval uated- The
reduction in weight of the test piece was 15-9%
MHPaxarihes thetresilrel Seadls@ls oy B0 105, ¥Hbytthee@noperabdre was

arouPR Fate G it 2ORGrcihe] IO, 6hg nie st B carried out

'furdaéxaﬂoyatlsour 412 5GI0e o .66 IH MiR=hydr oxi de and 2,

2- bi g 4- dro yphen pane odi um sa

charﬁéa ine BOSRo BagRR GR dube dnePats a0 RDE dlg and a
glaggmmis&iénlemg@ﬁhmﬁ@mW%aelted at 180 C under a

ni trogen atnosphere. Polynerization reaction was

carried out in the sanme manner as Exanple 1 to obtain
Ex2mp®yPes 5 The reduced viscosity and glass transition

tenperature of the polynmer are shown in Table 1 By

usi ntposarRdife| Stblenbelicet dndndiphgnyl eanipnage having amounts
shd%ﬂi"?x@@albksmm clﬂ&g@ﬂllﬁﬁg aH‘eﬁE@yr t ﬁ%tpd@me?lzta%'ﬁl Htalysts,

nol ded pi ece of 120 nm x was produce

tetmeﬁhyéawmwm i tlwdnagld@v aauét e"d2 bmé -hednoryBhemelpropane
dls§(l.1‘i‘ﬁ‘ﬁﬁ‘ saltr\va—l%bé}?a%edw ﬁﬁvé }aE Bs b %elrﬁPét%ﬁ)é de; Example

ent anedi ol car Onate avi ng anou
1, sf,h@wlq were Taneléed akr d8@NGr g@ddem 8 autreaenoatmmgphere and

Pl RS B i LA SRR P ol
to oﬁbi@m ufn gelymeer e a}img vaed tmsmm raatd oglask  transition

they were nelted at
ter%g%%%?{ﬁ%;hggﬁﬁﬁﬁlr ogen a Woré}o grggle '0 Pol yneri zati on

reacti on was carried out in the same manner as Exanple
Exz}ll'ntl |n a polymer. The reduced viscosity and
Rs% tranS|t|on tenperature of the polynmer are shown
in Thiokserblde,Elgargﬂopantﬂidlmrﬂﬁdﬁﬁlembseﬂtdrdﬁe having amounts

shollhr? ’nli] %%Tel'a B’?érea&dar% H @3’ l e%gr%ogages ! ﬁn%?m%ﬁ@%néaﬁalysts,

snown I n

tetpohytislamanéroone atl@l@rsksle fad r aljﬁtlhs(ltlalmy‘ttmmyphenyl)pmpane
disggﬁjlr )s(;iaﬂewgpedc}garzgéﬁi efct(téh_eh adrﬁg )1(:¥91|3§ 3 cgnl?c M Gons as ¥xample
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 1.

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

piece was 15.9%.

Examples 9 to. 10



10

15

20

25

30

di sodium salt were charged at the sane ratios of
concentrations as Exanple 1, and they were nelted at
180 C under a nitrogen atnosphere. 30 Pol ynerization
reaction was carried out in _the same manner as Exanple
1 to obtain a polyner. Thé3reduced viscosity and
glass transition tenperature of the polyner are shown

' n Tlg@% u nﬁ% 2 IB%/ ap e %’tﬁi gﬁ@ﬁ r@ht (QirESHaf;;J] h@éﬁ{g) b$ounts

shomabm dpbleol geate ml@egecbﬂn@@ raacter 12Aﬁmoionaemanmn opdalysts,

‘tetﬂﬁ%?ggg@}gﬁmvﬁ h@}akgzﬁﬁ%: ' &%d V\%S% %?ﬁht@&ﬁgx%%l%ev&)propane

disédivm shks Vmﬁewimrgeétaélthedsame Eadamabécq;mwamnonsh@s Example
t huated
1 BRSOl et 2089, " LAY ppeplore.

Polzmeksmmmmoh ®ah e:nanedlcmt inltlg- :pnmpamednet aariﬁlxample 1
Slnyl Q dw,brgg te 'I%aw uce untsséog]fgvm | d TI%Q tran51t10n

char ‘0 a reac nertzatl on
-tenqmratgasatcf thtaq:tdlmt Imyb atmwm mﬂ‘inly](érbm de and

char %S g’tl htytﬁr T l%t% %ﬁ@ﬁl ug@salimﬁ@f)eﬂ shaped

moldednpieee, 1i;ha£m!§ tiflet)bul\ﬁ‘ mdiﬂé(ﬁ qﬂe@t ofl 32C rinderli2 amm x 3 mm

wal BFpIE Lo e OS2I TR £ el s o otie, o

in Baldeldynmer. The reduced viscosity 15 and gl ass
transition tenperature of the polynmer are shown in
- Table 2. By using the polyner obtained in Exanple 17,
Exmgwgbpptd izhaped nolded piece, that is, a tabular
e of 120 mm x, 12 roduced

ond Faebiie Hhifeiabpradnfa L5 5, apbg P e NG (R aimounts
shosHOYW Table Takd@ chardfd EﬁWﬁ'r@a&%r' NAQ pdly@asizationeda@alysts,

char 23.38 parts by i ght _of osorb
tetw?awgﬁ’ myReRyH ohyrgxidey apadi o 2 18( @ﬁgpfcgpb?nyl)propane

dismtﬁx*ﬂtsaﬁfwéf&c}m—ﬂg@ﬂ%| thle Sife réﬁo@ﬂf B dentPMtided 9 Ex@fmple
dip e yl carbonate. pol ri zatl on cat.al ysts, 25
1, hwwp{}ﬁdh%r aﬁk/)mgl aj@der a nitrogen atmosphere.
Pol%xr?erbia%(o‘h P RRY RAS M HBHGRATS i SOHbUILhARkLE d4ekfample 1
harged at the sane ratios of concentrations as
to E;lgﬁm ea polymer. The reduced viscosity and glass transition

temperature of the polymer are shown in Table 1.

Examples 13 to 16 .

Isosorbide, 1,6-hexanediol and diphenyl carbonate having amounts
shown in Table 2 were charged into a reactor. As polymerization catalysts,
tetramethylammonium. hydroxide and 2,2-bis(4-hydroxyphenyl)propane
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 fransition
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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1, and they were nelted at 180 C under a nitrogen

at nosphere. Polynerization reaction was carried out in
- the sane manner as Exanple 1 to obtain a polyner.

The reduced viscosity and glass transition 30

tenperature of the polymer 4re shown in Table 2.

Exanple 23 Into a reactor were charged 24.84 parts by

wadVBksHicedf aiallﬁgﬁ% maﬁabﬁit?'gwggaé'vtaﬁ d\.’\Bi’[g{éLr ults are shown

1, 4- but ane , 1.24 par y wei ght of yl ene
inTgbjedl -1s- and 44.99 parts by weight of diphenyl

car QQ waB S RQLYEE @(ﬁﬁtﬂhgg)olgﬁfgq'l%iaﬁled in Example 11, and
t et ramet hyl ammoni um hydr oxi de an
the Jhipdege gt w@qoheaf}/iatpdopa‘ﬂne rhdsmtiommis aveigherad the test

. the same ratios of concentrations as
plec%xmg%%fig'él%' and they were nelted at 180C under s a

nitrogen atnosphere. Polynerization reaction was

[ ogt .in the same nmanner as Exanple 1 to
Exaglg{’%’l gfjtéo g%l ynmer. The reduced viscosity and gl ass

t r arlsosdrbidd, ehpcuatarreeliolf ¥ Berpphyedinl and dipdwnyl karbonate

| Co t] 1tp 4| bi d
havif Subupes SRR TR S Corp: Shaleqh dBthoy Teackt.  Ase
poiﬁhpiltieayzibn cacﬁlﬁﬂlﬁétea ead:btﬂméﬂl@l@mr&xmAg&t sHoudrokitle and
; wer C e I ntQ. a,reactaqyr.

2,2 bt eSS o, Giat et warm shrpsed at the same
ratioy df cxnemtandods ds H-a({rhpley dink e ey piclpedat 180°C under

i sodi um sal.t were cha d at. the sane ratios of . ;
a nﬁaq%@n%%?%meas Exan‘B%iVIi‘?r’&ﬁBwPhﬁ%l’“\Wé’Pewﬁél gargiegh out in

the 58@{e ideleran NELAAGAD 1 &) HBSRAG SolyRRiry MaHeZAldRBd viscosity
reaction was carried, out th(i same manner as
and@aﬁw@fflﬁlanéﬁmeﬁaalwéﬂ%mo FRET aE shew nAns Takierd
and By agsn# taBShdlfler SKHEARSERENExHhpld1e7pal daRbball&haped
lah wn in Table 2. -16- d(;%lH O,Y;i/ d "+ NMMC d~
molgeg) Mege. ¢ atOSOaLF‘tl)(S’?a¥ sprefipiese of 420 mgn esche i XY mm
wadprdduced, and the moldability was evaluated. 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 polymerizatioﬁ catalysts,
tetramethylamm‘onium 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 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 weight of isosorbide, 1.80
parts by weight of 1,4-bu_tanedi01-, 1.24 parts by weight of ethylene glycol
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the same manner as Example 1 to obtain a polymer. The reduced viscosity

and glass transition temperature of the pol;jmé_r- are shown in Table 2.

Comparative Examples 1 to 4

Isosorbide, an aliphatic alkylene glycol of various types and diphenyl
* carbonate each having an amount shown in Table 2 were charged into a reactor. As
polymerization catalysts, tetramethylammonium hydroxide and 2,2-bis(4-
hydroxyphenyl)propane 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

temperatire of the polymer are shown in Table 2.
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H and a diol residue expressed by the follow ng
formula (2) -O (gH2ZmM -O (2) (here, mis an

integer of 2 to 12), wherein said ether diol residue
ampunts to 65-98 wt.% of akl the diol residues, and
having a glass transition tenperature 10 of 90C or

hi gher. 2. The pol ycarbonate according to Caiml1,

wherein the diol residue CeApMSSsed by the fornula (2)

Is at |east one kind selected fromthe group :

consi sting of an ethyl enedi ol residue, a

1,3-pré rbbnatescanfainiang dn 4thert dind desitiue psodueblafrom a

- - anedi;o) [ nd 1. 6- hexanedi 15
o2 AR AR R e AR AR A i BRI (P i 1
cont ai ningjat | east two kinds of the diol residues
—tex@resgsed Ky the fornmula (2). 4. The pol ycarbonate
o Caim1l containing the isosorbide

the ether diol residue 20 5. The
te accéPding to O aim4, wherein the

resi due anounts to 65 to 98 wt. % of al
olésidues. 6. A method for producing the
ipol ycarbongte according to Claim1l, wherein the

pol ycarbonate is produced from an ether diol expressed

anta diok redidub @wpigsstdbtlee foHowide forRulz®X3) o0 = K
_%_a %:rﬁlé eTp[d%as_ed by the following fornula (4) -20-
femBay’ -aP(2) (Fre, inis an integer of 2 to
(hekd) nafia @ i6RipRO R Q RC1Z), WIRSLRE shid ati®!diol residue amounts to
. The pal ycarbonat e- pr.oduci ng

655 b b ey Agp irggiddua%iswefi haypaer glass Fenstiien temperature

of 807 @s38ghéy the above-nentioned formula (3), a diol

expr SS%‘% by _the above-nentioned fornula (4) and a )
car béni & hsfAdvearbenate agerding to Claim 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-pentanediol residue and a 1,6-hexanediol
residue.
3. The polycarbonate according to Claim 1 containing at least two

kinds of the diol residues expressed by the formula (2).

4. The polycarbonate according to Claim 1 containing the isosorbide
residue as the ether diol residue- |

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

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

following formula (3),
HO

H

3

OH

ot HH1EID)

a diol expressed by the following formula. (4)
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subjected to a thermal reaction at atnospheric
pressure in the presence of polynerization catalysts,
and subsequently the reaction product is subjected to
mel t pol ycondensation under ,peduced pressure while
heated at a 10 tenperature in the range of 1801 to
280C. 8- The pol ycar bonat e- produci ng net hod accordi ng
Hy-ol&oh3,) whemdin at (4east one conpound sel ect ed

R s Y
pobapetizaonimetdodounds is used as the pol ynerization

cat 315 o 15 B A PR AL IS D81
wheyeirozndghandiolegpiaisddl bipylieoalyphemghtpheaoemula (3), a diol
exggei%g?(;i/ }}?ﬁ%@)ﬂ%f{ggﬁﬁggg If(tggﬁg}dg&by § %%é)lq%g@ ae¢ diester are
subpctrding ther@lai reatiion24t whaovshherdé presiireGar B pl€sence of
poiyinéjrsizeegtigg cgpaﬁygtas[ g%ﬁl s%bas%hgegilzlserst grfeaction product is subjected
to melt polycondensation under reduced pressure while heated at a
temperature in the range of 180°C to 280°C.

8. The polycarbonate-producing method according to Claim 7,
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 tetramethylammonium hydroxide and
2,2-bis(4-hydroxyphenyl)propane disodium salt are wused as the
polymerization catalysts. '

10. The polycarbonate-producing method according to Claim 6,

wherein diphenyl carbonate is used as the carbonic acid diester.



