;e3elL3,,-/ N0t 262TL3h DESCRI PTI ON A METHOD FOR DEPOLYMERI ZATI ON OF AN
AROVATI C PO_YCABﬁmmmwmmwm‘d of the Invention The present invention
relates to a net | yneri zation of an aromatic pol ycarbonate. More
specifically, it rel ates: 0 a net hod of depol ynerizing an aromatic

pol ycarbonate to recover effective conmponknts such 10 as an aronatic

bi sphenol . Description of the Prior $%%C€i§ﬂf¢ic pol ycarbonate resins are
materials of extrenely high added va Br various appl i cations such
as | enses, conpact disks, construction materials, auto parts, 15 the
chassis of OA equi pnent and canera bodi es because they have high

t ranspar ency A @&&&%W&&EP(%YWWQ% %'né%tﬁ%%ﬁyﬁ%dlcwﬁi es.
Therefore, demand for the above resins is growing. After these products are
used, nost of themare burnt or buried in the ground as waste. This causes
not 20 onby tHHelMbhsdfe Wie rlsmantdamn but al so gl obal -scal e soci al probl ens
such as the pollution of envirqnnent and the discharge o arboni c acid
gas. Therefore, a Sl-ecé’lrle@&“% Ventiod: reliate @d“\e&lfhc’ F®%yneri zi ng an
aromati c pol WeHdIGh 70aSidh WE Gh REGHEBS. VB bR | Pgret as a
nmononer is 25 strongly desired. However, several nethods have been proposed

up t111 now Rekflgaldst.i Vit melafiehdp weimathase g depolamenizing an

depol yneri zat}j ' f ogat | c f

v of yoi ng. SRy PelysUstthet TR, aoBoby FRODRLfe ot S such

ni t rogenioontas ram oot b isphenmsl amoni a water to obtain bi sphenol Ais
proposed by - B 39-.19159 the term"JP-B" as used herein neans an

"exam ned Ja _ o _ 5h- ?ta nmet hod of reacting an aromatic
pol ycarbonate w t h gmdtadNPoliytdritdnate FpiSREMER AfatdrigisLlorexchange
catal yst to obtain bisphenol A and a carbonic acid diester corresponding to
t he used al c@iremely high added value used for various applications such

as lenses, compact disks, construction materials, auto parts,
15 the chagsils of OA equipment and camera bodies because they
have high transparency, excellent optical properties and
strong physical properties. Therefore, demand for the above
resins is growing. After these products are used, most of them
are burnt or buried in the ground as waste. This causes not
20 only the waste of resources but also global-scale social
problems such as the pollution of environment and the discharge
of carbonic acid gas. Therefore, a so-called chemical
recycling method for depolymerizing an aromatic polycarbonate
resin which becomes waste and recycling it as a monomer is
25 strongly desired. However, several methods have been
proposed up till now but an effective method has yet to be
found.
As for the depolymerization reaction of an aromatic
polycarbonate, a method of hydrolyzing an aromatic
30 polycarbonate in the presence of a nitrogen-containing
compound such as ammonia water to obtain bisphenol A is
proposed by JP-B 39-19159 (the term "JP-B" as used herein means
an "examined Japanese patent publication”), a method of

reacting an aromatic polycarbonate with an alcohol in the

RCAMAI
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is proposed by JP-B 39-28648, a nethod of hydrolyzing an aromatic

pol ycarbonate using an al kali aqueous solution to 5 obtain bisphenol Ais
proposed by JP-B 40- 16536, a nethod of depol ynerizing an aronatic

pol ycar bonat e using a pol ar neutral solvent such as dinethyl sulfoxide and
a hydroxy conpound is proposed by JP-A 4- 305930 (the term"JP-A" as used
herei n nmeans _an "unexam ned bl i shed Japanese .patent 10 .application”)., and
R et hod of - SR P i SHHAT RS BATR 1t ki R St
reaction wit anghesakbbaitddi@dhesphersyrdybohdiindf ¥b 4 §88atel dohol

proposed by JP-A 6-56985. However, these nethods have a defect that a
rel atively | a+ryPEARARRA JTY alP d5t3% - B&4fnge Retad Qf hRdralyzngam| kal |

is required ge ﬁﬁfﬁearf}?dﬁ Ay iah | oM 4t 1y : e
recycling, nZ%J:tJrrlgﬁ zatl on and t Aetq{]i'{(e rg% EIt%he \géata ys eli;sgrsréeglzuoér%p |c€adtﬂled,
t her eby gbeatdbhtaisdidispheaodndnis pfépaeseddy iJP-Bo4D-36586, ametieodas of
depol yneri zatj on usin henol , the depolyneri.zation rate 20 is low, it is
GiTficult to SRS A ARORTGHT PUTTIACS O HTRT FhParar

repol ymeri zatiQitr£RCdd Bents fiatts edk yiMdieny erawvbdofad endhengravdigpn t he
phenol is distilled out too nmuch by thernal sgi_faratl on. Therefore, as neans

of separ ati nFIROHSL A5PHPP $MVhEP R A 180 4t b dhhect eFm I"dPad "er8diggd/e 25

anount of th i lwi i ﬁ@&éi Jelell {t, 1S
pr oposed tha?léalﬁeggg uca%rp%%}?hedrg?%p jt'ennéoq] %%\Slft e ph%k)ap{l n gar%ﬁto of 1:1
is crystapli zaepkichishpel bt eahdya costhad | ofigsubiecininmtarnfatrdmatizsi dual
phenol and then the diaryl .carbonate is flash distilled fromt he not her
i quor . - Hove RALY GREPORA LR 45 PRCAP FBR-CECRIREY (FIASRAOH F L0y M BRCRRh IR
wWith the phenfdrm a dispHehddl ahidl aaddaegnnehrbenaegaidt b el ap-aT0
obtain a high- purlég bi sphenol, the separation of the bisphenol fromthe

a

phenol by cry&tH 98T at iHowered. Fbesepawtdeds hayedia defeqat thathécessary to
t d i
separate an f@fﬂﬁﬁf&%@f&%ﬂéﬂﬁ%éd&wsteﬁ_é%&ssz&%aﬁaww such

bi sphenol by disti In the end the nmet'hod 1s very
conpl i calléd aasl agv @edklayii hpareguiredors dhef depodymerisatdoonrate is low

| bonate js hardly h | d.and 5 al t | d 30C
Pesa i the dfeihcndestl el Rt reriel B, SR eior ot @i
1999). Meanwiiike of the kit ydiatbédome oEdhp LidotedAr ioapdsy | gréyeipl yzed

to form bisphenol A in the absence of a catalyst at a high tenperature_ and
a hi gh press¥edwelng 1erenemis effigiengnhinoMogd cases: | InchhrirRFePE hat

it is extre { $-fd t Vid ,g[%;i
pol ycar bona{%ll éé%gjﬁ%lirﬁﬁgﬁg/i%leggéug%g gya%wg%fég%% a%lfﬁ%yn%{eyé%érre ullliaytedue
to the s@fer B%rlmvw 4ddi tistdifficuwlterto sephrataderbiisphandl fram asdiaryl
condition in L ti to tenper re.15.higher _th 300C sure
hi gher than Zg%a?%ggﬁycﬁrgq fs%pﬁg&#'ﬁ%&étagg%agegcégp gc? gtﬁ%ﬁggac%%ﬁll
conmponent whitémégabnef ofthé hshémdb Mtiers Otip® Nshidrso Df i G yLblddnaite teo | ost
as carbon dioxide. To cope. wth this, atteggté are bein mage to recover 20
TheteE? 9

=
the carbonyl TGpETHreRal seRREEALO N ci rof a8 rPFART by

depol yneri zat{Q8 WEspleAbE FBOR KK | €18+$PN@hrbdiate GHPY® 4 Aasess fve
met hod of depol ynmerizing an aromatic polycarbonate in a polar neutral

sol vent 2% t heamourt efchefremiduadorheacdrinjefsxtadhearapgsion Frodurts5153
di scl oses it is proposed that an adduct of the bisphenol and the phenol

in a ratio of 1:1 is crystallized and separated by controlling
the amount of the residual phenol and then the diaryl carbonate
i1s flash distilled out from the mother liquor. However, the
30 dilaryl carbonate itself tends to form an adduct with the phenol
inaratioof 1:1 and cannot be separated completely. To obtain
a high-purity bisphenol, the separation of the bisphenol from
the phenol by crystallization must be repeated. In addition,

it is necessary to separate and recover the phenol as an adduct



25 a nethod of reacting an aronmatic pol ycarbonate with an al cohol in the
presence of o-dichl orobenzene as a solvent and a tin conpound as a catal yst
inadistillation colum. In these nmethods , depolynerization is carried
out at a relatively low tenperature without using a pressure reactor and

t he carbonyl 30 conponent is obtained as & carbonic acid ester such as

di met hyl carbonate together .w a.bi sphenol_ at e sanme ti . However, it
is consi dere@ﬁﬁo é’"ﬂ%&'&l e &’gsﬁé’@@é’ ng dzi'_sﬁi t100,05 gﬁ‘er&ﬁ\g; Ca
required to axd Yerdll @aRel Y¥BRE HatheA €8098RyCabhylithecderaly gRehzali On

reaction of an aromatic 4 pol ycarbonate using an aliphatic nonohydric
al cohol procd@Pairf eqananic clena¥-ol ytic reaction using water, the

car bonyl comnponent 4i.s .r. re ialkyl .ca (}_m ; p ibility
of a reverse react iAéln a(rg’o%}%gr gza?ic%r?%g?‘ragécti%o??)% &gﬁyﬁggs}ge}%dl (ri)iﬁl%l
depol yner bzatdlmosatsinayer yelmllyzed at ZR0SCefoar desshd nalthee abatened iof

consi dered as one of the st preferred depol ynerization net hods.. However,
as descri bed aatﬁﬂ}'@,liﬁre (d@}ﬂm ;%{qj&?qﬁ“%_'a%tqac? pAPEarbd?RA% usi ng
a nonohydric al cohgednyhiBid) ¥ t19sCRAGWRGLRAE A dritd¥ 185 YA RAirbdnidley ent
and a catal yst at normal pressure or a |low pressure and a sufficiently high

reaction rat dsg bYﬁé‘le@Péi edorqmmbigsheneh A ﬂngtm;amrm\nﬁta lva tedisited
out on a1 eI halysHkBREAS 8 760K AL Ut O o B IRC

al cohol and t carbona oried an € separation
and puri fidocatpaimtofof hesteronftndst soasdddrklll ¢hat. iSutsaextebmehy

Invention It js_.an aopject of the present invention t rovi de novel

met hod of ded%’t%_ﬁe‘f‘?%n@aﬁ?%ﬁ% : ﬁé%ﬂ‘s%%@&ﬂ%ﬁécﬁpﬁ t2gam her object
of the presefolyy@idriitd Gd¥rontar yaidvahst £eldraid h@¥hdEGaMer i Ng a
carbonyl group as a carbonate of a nonohydroxy conpound together w th an

aromatic bi spIRaRSe Audkvadugr bapthe simek stEoRe acilAdtyt of HateRiftissldnt | v
and econom caldder Pieldrs 3l 44 £8P UG AnCEY s kEBnALS Windddeilion Lo

provi de a depol ynerization ne merizing an -aronat |
pol ycar b@Bat enigher hithggn r3e0°t¢ caand ad eprerbums dvigghery tHen @0/ et f ecti ve

conponents f d depol.yneri zati.on at _a_hi rate. 30 It ] furt
oo oot 1 h ety S e bn ek ik & afrae Bkt Rioatarteh Gemapient
capabl e of reaoMet i1 odkdok CENE IMdibridie cORPOR RItfsCBlEl 46 Std ragm a

scrapped or used aromatic pol ycarbonate. O her objects and advant ages of
the present i¥R&htadrearpRdiopdene apparent fromthe foll owi ng

descripti on. AcCor didGdsd WIRHPEEIEN! b BUAPLLORze hERLL Ynadd1G QUG A) eot s

and advant ages of t ent i1nvention are attal ne a netho
depol yneRozat il cafrbanyarcongornempo bgcacbohahéchmdithgsberref amoetdhiyalrEss

"first depol yneri.zati.on t hod" hereinafter i.ch conprises react.li an
aromatic pol ﬁﬁ?%‘#ﬁ%" vﬁg%%or&m?re:gzﬁt%% DX %d%b%%%f eﬁ%o(}“?njg'om t he
group consi StJpuB -4 Eiprodosds phkithodl 68h@épbiymegiding 4n Gardaitial ons

and a phenol which may be substituted by 10_a hxdrocarbon group having 1 to
10 car bon at @RLYe¥benate i 4 polar neutral solvent in the presence o

an alkoxide or hydroxide catalyst. JP-A 5-255153 discloses
25 amethod of reacting an aromatic polycarbonate with an alcohol
in the presence of o-dichlorobenzene as a solvent and a tin
compound as a catalyst in a distillation column. In these
methods, depolymerization is carried out at a relatively low
temperature without using a pressure reactor and the carbonyl
30 component 1s obtained as a carbonic acid ester such as dimethyl
carbonate together with a bisphenol at the same time. However,
1t is considered that a catalyst is needed and a higher reaction
rate i1s required to carry out depolymerization economically.

The depolymerization reaction of an aromatic



fluird of carbon di oxide. According to the present invention, secondly, the
above objects and advantages of the present invention are attained by a
net hod for depol ynerization of an aromatic pol ycarbonate 15 (may be
referred to as "second depol ynerization net hod” hereinafter) which
conprises reacting an aromatic pol ycarbond&e with at |east one critical
fluid selected fromthe g%ou consisting of an aliphatic _al cohol having 1

to 6 carbon aPBhEcaRRora nQN%Pcﬂlﬁﬁ aB%°§Y&E9ﬁYQE¥Eiq%?°§°ﬂOPB9BFGE§rbon
group having dote 48s¢2ybeRaAt 8MyaBbietiDesehbR bAN S inkGaPeaW REleFi 0. 1
is a diagram for explaining the s?eps of a nmethod which i's carried out in
Exanpl e 1. ThearPbehyilreompphent nehtrefovdred me® ddalkylTherposstet and

i nvention wll]l. be cLi i n-det ai repnunder. A description is first
given of 't he FPRoPOSETRITRSY! 95t RoRoker Aba S HRETRRohRPLETEER SRS BBrat 6 1o
be depol yreeri zedctiohhewhieRens seganihodepolPinesesatdionr A60hg acpHersler
of an 30 aromatic bisphenol as a recurring unjt, anpl es_of the aromatic

Ex
bi sphenol i ncHEddOW: hyld&B8F Wtz ke, 2BPKGIPBLYBAphe RANSHieER: &8 aPshefyl
et her, d'hydrQh&thE%”PEe%HEEbHedeSbE¥HEEE¥QERBﬁ”MbtﬁBh&Q”e1

bi s(4- hydr oxyphenyl ) net hane (bi sphenol F), 6

1, 1- bi s(4- hydr oxyphBayeyerhardebcrpheddbdyje, the depolymerization of an

2, 2-bi s(4- hydroxyphenyl ) pr e i spbenol

> 5 b1 o(4- by dPERYBSHPADYSRENGRS B SRERES o Mappliwsiztg alcohol s mainly
, 1- bi s(4xdhydeaxypbanpuxcyal ehexppesehcepbenal sdlveht and a catalyst at

,3,5-trimethyl -1, 1- bi s(4- hydroxyphenyl ) cycl ohexane,

' - bi s(4- hyBPERGIhRREFFUFPs 8Fr BpyPHeRFEREULEi 8pHeAopufficiently high

i s(4- hydryypignytdid 48'§6€ obtained. In addition, the method cannot

i s{(4-hydroxy-3-nethyl)phenyl }fl uorene,

i s(4- hydbexgphehed)ost 7onjigntindustaiadt srailel because an azeotropic

i s(4-hyd nyl.) 3-.hi - hydr.o h =P hane

oy U AR ) AR 8RB UH OO €0k aTREAA

i s(4dydeaspphangl Lspfoemnedaaadantdebsepheacion shdr earifteadionOoE of

se, bisphenol A, bisphenol Z& bi_ sphenol. 15 M

, 3, 5-t ri met hyPe§e1 COMPeRER:§r BXFpAEFEFYYEI ohexane,

9, 9- bi s{(4- hygimmary B2t knk) BRGBYIhLhuorene and YP-90 are preferred, and

bi sphenol A isparticutarty preferred. The aromatic pol ycarbonate to be

depol ynmeri zed i n t h&tpitesamtohirehtodHile puasanted nyentdiomdo prayide 20

copol yrer i zi ng (G aRewsPitPheRsh ymdld 3Ry BR LTBHAA GR1TRENA L Jused:

In general, either e tnterfacral“pol'ynmerrzati on nethod“usrng phosgerie or

the melt pwl yneri zattars ambltherush Nectliofhthy Ipresemmaheenayoheapedyided

t he present inventhﬁg %% not limted to these t hods. 25 The degree of
drtf

pol yreri zati off W %?Eaﬁli PEi MY P DPITE 1 d P Y SaMP 55080 to

200, 000. The paepeRatieny£d mBAoh§aReky! ddhpdithd @ dgethdloweth aiUaromathe
aromati c polycarbonate is thernoplastic. Since an aromatic
bisphenol from an aromatic polycarbonate industrially

1

3

a,
9,9-b
9,9-b
1,3-b
2,2-b
(YP-9
1,8-b
t

3
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efficiently and economically.

25 It 1s still another object of the present inventilon to
provide a depolymerization method capable of depolymerizing
an aromatic polycarbonate at a high reaction rate and
recovering the above effective components formed by
depolymerization at a high rate.

30 It is a further object of the present invention to
provide a depolymerization method capable of recovering and
recycling the above effective components from a scrapped or
used aromatic polycarbonate.

Other objects and advantages of the present invention



pol ycar bonat e whi ch beconmes unnecessary and scrapped is 30 depol ynerized in
the present invention, it nmay contain inpurities according to application.
Therefore, these inpurities are preferably renoved by a predeterm ned

met hod i n advance. For exanple, in the case of a scrapped optical disk

whi ch has a netal conpound recording matefial on a 7 pol ycarbonate resin
substrate as a thin film_the netal conpoun cording materjal can be
enoved by sl Bkt BSeoe RPRTTIRE FTR Brt oo LToRi% o et CHBE P Bed | n JP- A
7-256639 . Wen an micy@dig R YharPPEsé et Aiet tion NFaArekRhe , CORE B ANt S,

5 they are renoved by filtration or the like after nolten. In the first
depol yner i zat?ieeEs R advapdagessefit the ruasent laveatdont are poifatnebnat e

is reacted wi t n

consi sting ofggaﬁ?%ﬁgﬁ faﬁ%ﬁ?t%ﬁ'é ai é‘%%%?’gﬂagf %‘3’! %E%@Qﬁ%;ﬁ%%%%ﬁ%a%d 10
a phenol Ehi ctmapybderefisted utedady™ fihgtrdepo byme gt papibmvimethddT o 10
carbon atons jn the itical fluid of carbon djpxide . This reaction can be
carried out WP?H%ETagé%¥Ld$%i%%I%??g¥lf%5aF?%%%f?%na§y§¥%m?tf?) A reaction
usi ng wat er asoi{PeaFei Y wALH2H 1S aGH oMé hyarbal’ @& R 1kke kot ng
formul a when the aromatic poI%/J(_:ar bonate is a bi sphenol A-based

pol ycar bonat ethe Hgroup| consistimghedhwater wmir cahiphatiqraleehkelkrhawing to
800. Th b I OX] Lt [ ' t Qi chi tLy
€ car 9”!:61'60)&'&1.%8‘:1' ?@uns! Snb0% ;ﬁ%ﬂﬂﬂ %thi ﬁ}gﬁ(g% §ﬁ8s€9t3‘€8&r§%35

t he reaction product an S exi stenc ntroduc n-do not  causeé

cont am ndat0i ona hiyldriccarbionegebyp desiiing $apmil atedrbomnatbhe in theemol tewil can
be recycl ed. gge éri I cal oigl oi carbon dioxide is at a tenperature Tc of
31. 1 C and aSpPidsOf CPEPQR 919¥IPa. At a tenperature 25 higher than the

critical tenperaturggcdrding iterthétiesdntinibnt $oA9tsddditely e@nkSabove
mai nt ai ned at a high pressure. The critical point of water is at an

extrenel y hi ghbjeaperandipdvantages7afothe Rragend, lavenddon, ape gt hriredr e
Pc of 21.8 M a“ne!tﬁoﬁnlig ldt&li'%t T ‘?::Lrﬁ%‘(:q_g%n&fWaﬁb%ﬁ%?é%ﬁc&ﬂ@ﬁﬂé al

30 are highina critrca ving a density close
15 (may be referred to as "second depolymerization method”

hereinafter) which comprises reacting an aromatic
polycarbonate with at least one critical fluid selected from
the group consisting of an aliphatic alcohol having 1 to 6
carbon atoms and a phenol which may be substituted by a

20 hydrocarbon group having 1 to 10 carbon atoms.

Brief Description of the Drawing

Fig. 1 1s a diagram for explaining the steps of a method
which 1s carried out in Example 1.

The Preferred Embodiment of the Invention

25 The present invention will be described in detail
hereinunder. A description is filrst given of the first
depolymerization method.

The aromatic polycarbonate to be depolymerized in the
present invention comprises a carbonic acid ester of an

30 aromatic bisphenol as a recurring unit. Examples of the
aromatic bisphenol include dihydroxy benzene,
dihydroxybiphenyl, dihydroxydiphenyl ether,
dihydroxydiphenyl sulfide, dihydroxydiphenyl sulfone,
bis(4-hydroxyphenyl)methane (bisphenol F),



of aliquid like a lowdensity gas and the dielectric constant thereof
becones small, thereby inproving dissolving power and 8 chem cal
reactivity. However, when water is used in the hydrolysis

(depol ynerization) of an aromatic pol ycarbonate, though the reaction
proceeds at a high rate in critical water® it requires extrenely high

tenperature an ressure and the 5 aritical ter sh super high acidity,
wher eby an egvglo'ﬁiics (E‘ﬂ' q’?qqﬁ’geﬁfr#%eac(ﬁﬁhﬁﬂﬁvﬁ is low. Further,
a hi gher - or dey, sivley (£astd ik yeh Yo dpar (Wisspheéhdo Ahe super hi gh

acidity of the critical water. Since the aromatic pol ycarbonate is

chemical | y i rfackibie (4T hyfrasy 13 @ thiyiphensol Jarr eapaisorl tdispheiolarfd + he
crystallization 3 %ﬁgﬁ} | t ef fect of
the critical riu?jci"éo(;lpc@{ on &lﬁ"ggﬁ&éﬂﬁa me |du§m oi(rygg{eg'%ploli)}err'eri zation

reaction bs & chendenk thfe- 1 f-dnitsrds-Igfdrntdweypiteagenicyohaddstanre have
studied the effect in detail and have found that_ the reaction 15 proceeds

in the criti % 1RASThEITHEPRAMHLE ML LgoRrIRIRGNZoRS (igPhenol M),

depol yner i zatd on g4 i Batstyshei O£ dlddsnelt the sane tenperature without
a catalyst. In the first depolynerization nmethod, the aromatic

pol ycar bonat € i % Rieel 4t hyazenihi 3 wee thito phensglelfokuekans. it 20 is ground.

It may be suppld e Blorddad | heat i Wﬂﬁﬁ‘ action is to be
carried out glo'n ?#Iku%{ﬁsl yd%ﬁﬁﬁ;{@&?ﬁ trﬂmﬁcﬁéo‘#}g%lar onélgtlea(%(ele’de can be
formed byoi nt2 kel siol ey daooxyblenyle) addenarst greessur e vessel cont ai ni ng

wat er and an aromati ol ycarbqgnate to be reacted wth each 25 ot her under
pressure mhiI%?%&gi§{%£}¥§%P¥X5hﬂﬁii»ﬁfiq9né§ﬁqqm§g¥' %\drol ytic reaction
is carried OQ,@%Mﬂ@dﬂ-@%@éﬂy@ﬂ.ﬂmﬁ@@; a fixed tenperature using
a pressure control valve at the outlet of the reactor to maintain the

density of ther &10%s Chth¥dxeiyRitensak bdrgnshane And igphannl J9-XAINRS  and
a product whi ' ol len Crijl ujd g{gﬁ by, it ction
can be taken %Elatf(‘;fsor%'m Pﬁueteggt Itiéltgggf it)%gﬁgégé%u%'e con IE%F&Ea ,Véiéb%én%%.
conti nuod$l y.MAs3 f3r5 + telme thgy lo- heX ks 0f -hydrexiypheny erpoiohixaneae, a
predeterm ned, Qunt s Of_139da Sy B0 O a1 #1683nd Sana vp-90 are

preferred, and bisphenol A 1s particularly preferred.

The aromatic polycarbonate to be depolymerized in the

present lnvention is obtained by polymerizing or

20 copolymerizing the above bisphenol, and any polymerization
method is used. 1In general, either the interfacial
polymerization method using phosgene or the melt
polymerization method using diphenyl carbonate may be used,
and the present invention is not limited to these methods.

25 The degree of polymerization which differs according to
application is generally 5,000 to 200,000. The present
invention is not limited to the above range if the aromatic
polycarbonate is thermoplastic. Since an aromatic
polycarbonate which becomes unnecessary and scrapped is

30 depolymerized in the present invention, it may contain
impurities according to application. Therefore, these
impurities are preferably removed by a predetermined method
in advance. For example, in the case of a scrapped optical

disk which has a metal compound recording material on a



9 fed to the pressure vessel, and the pressure vessel is sealed up and
heated to forma critical fluid so that the reaction can be carried out
therein . Also in this case , the reaction can be carried out in the

critical fluid having a desired 5 density by controlling the amount of
carbon dioxide. Water as a reactant may bé introduced into the reactor

together with the aromatic polycarQonate. However, K wh the reactionis to
be carried oROISATRARR S y‘?esl%bsr qﬁﬁt_e?i%ﬁ aar'i?}'?flatfi rﬁd?ﬂ Vg b'?ﬁﬁ?g can be
easi |y i ntrodigusbutidl @ecb@ dRngShaH &r L1 IdaH BEStambT&® biyN81KEBL Dash dah iy ch

the aromatic polxcarbonate I's introduced after it is nolten and |ike carbon

di oxi de. Thato¥ $hetlike aftantadndingaydascrided 1aWd a7 hdh6 83 dxi dben e
continuously Spippl et 4 NtQ IHe, ir{seaﬁ{é[&%ﬁ@ddéd%li%&a,”y

oy
out the depolynerization 15 Treaction of the present 1nvention contl nuously.
The anmount ofthegyt edreasremoest tiogntfiktatiodn cor nithiee, 1 ke 2f todat ym&1l b s or

nore, nore preferahl nol.s aor re based on 1 nol of_ the recurring unit
of the aronmatic pol é:i’r?o 't 'é%ﬁé’ﬂ@riﬁqﬁjtmbfmqwdarﬂﬂnﬁhq Prfsient
particul arly 4dyddebdlanSlroRa£18/pd18ffarbotth il ¢EoFadt Ye 8% 1T 8t 0ledHES

based on 1 nmol of the recurring unit of the aromatic pol ycarbonate so that
the nost of toRe rEdnexih ceMRARNG Sakrcted | &g the | JEANRI gt Lk rof he

reaction condjty.Qns. LN Fqi oggpg’ I
unpreferred ée%@fldbp%]fyéni;%l{zﬁ‘?%n 'S ca]F %aeﬁitl 2%0 gbﬁ an ﬁl‘gu%s c?"l'%laréd(‘:al e
because @b itsphangd wiadanimakdsd subkeitaaed nadiyddmcdrbiori group having

depol yneri zatj Qn thod is carried t at eferably 200 C or e, re
rateranly b % OB sgrhof e e Fha STl cabanae, P8 par Poncr GhdP 200
C, the reaction becoiRs Ly 81 ddn K asartO0El tou € ol tdm 3ty reacti on.
The upper Iimt of reaction tenperature is 350 C, preferably 300 C. The

mai n reason featakyst ko tycrenetlon i3yStRM. safety of the reactor. At a

temperature higner hanidCudihy (ARTRAN SRACHOR-IRY OonfSGREROSEh Nt O

phenol or the ke di sadvant ageou The e reaction
system i 45pr efepxéddenZed BPatlve Hollowimg ef prrotiba albhen 7thte tar&batia,

particularly ggf;gg%’égagetfs 22 tly\fs?phenol A-based polycarbonate:

«[—o—@«}: + H0 —» HOH +CO,

whereln n is an integer of 20 to 800.
The carbon dioxide itself is formed in a stoichiometric
20 amount as the reaction product and its existence and
introduction do not cause any contamination. It is extremely
easily separated from the bisphenol and can be recycled.
The critical point of carbon dioxide is at a temperature
Tc of 31.1°C and a pressure Pc of 7.38 MPa. At a temperature
25 higher than the critical temperature, a critical state that
it is not liquefied is maintained at a high pressure. The
critical point of water is at an extremely high temperature
Tc of 374.2°C and at an extremely high pressure Pc of 21.8
MPa. It is known that the movement and diffusion of amaterial
30 are high in a critical fluid having a density close to that
of a 1iquid like a low-density gas and the dielectrlic constant

thereof becomes small, thereby improving dissolving power and



The depol yneri zation reaction of the aromatic 5 pol ycarbonate in the
critical fluid of carbon dioxide is generally carried out without a

catal yst but may be carried out in the presence of a catalyst to accelerate
the reaction rate and increase selectivity. Catalysts used for the

hydrol ysis of an ester or an ester exchar%e reaction are used 10 as the

catal yst . Ex l.es .of the.catal ysf include droxides,and salts of alkali
netal s and alcglgﬁ'iicél&r trﬁaﬁ%lléﬂl ,Y'ango‘&YﬁJés Eﬂénsg#gro?'sﬁﬁ%,g 38r HARi um
tin, lead, thy@tolRisisl (@epbliine2lkhiRbl )t dl Rttt pBlgarbbhageqmatic

di hydr oxy con%%und (aromatic bisphenol) 15 which is a product fornmed after
the reacti ontRed9R ERFAACHON RECSLERAL R Tt i R HATSh AR LT LeHawated as

foll ows, Tor 4qxaqy ?g&?f bRErbh81§oRPGH et (ird CAfd 'esturld Qo EREN!

i nvention and puri t hus maki ng possi recycling tromwaste which is
t he obj ech ofcriiitdgalewaheri sivews isoiper?igheachddplie dieraby eincetonemyc

di ssolved in. the criitical fluid of carbon digxi,de as descrifed,. above, an
unr eact ed poltﬂﬂéenaﬂ'ﬁ g‘ﬁr&@nﬁn grﬁ&ati&ags&ta.é.i%;( s‘ﬁeqﬂwui d ﬁﬁﬁﬁ?ﬁe Bhase
separated. Thalghled-@rdeie)s 16 feactapa a1ed eaMlyaddotds? duRl RN tiieoxi de

phase continuously. After the end of the 25 reaction, the reaction system
i s opened toSuPes/Bighragiibtpefiehe rerikend #aderhe Pineeitdhe proma&icnhi ch

contains an ' 'agag_h ol I | € ' r
cont ai ni ng a%fog.%:ﬁo? | sg%er?&%ﬂﬁé%gu ] Eglta%%q&oe [ St%l eI %ﬁ%ﬁ'%gr& ggpg&ct i on
wi th an b0 ganmifc caaibomntditostiideolamide thiee caryeriwtlild 23X ilvins piferthle. aBbomatlies of

the organic sal.vent .include al cohols_.su as t hanol,,. eth | gn
i sopr opanol , PYYSAFPORATS, SdPEPW?%egt' hgﬂ,e %ﬂgg‘ﬁgl%geW%(ﬁra‘gﬁtcgqsg&Hi&s
chl orof or m art elrbBbahEIGeIEe a&f haleditn R0k Y@ BAkd P14 €8 reactiohhe

pr esent 11 invention, a bisphenol of interest may be obtained through
crystal | i zat iléhaBPTeBePARE -t hEh¢ datanfPyst ofuthedpresery ventdafhaygdi ng

a suitable sQpfilea THE foﬁ%gtid. E}é%a&hoﬁggfﬂhx}ée fB%?xglC@ﬁa@ the reg_ction

separation/purification net . Thi's net Is 5 ef tive according to the
t ypes of 1bnpmradesgis Rocybei oglbicahd&Ebikkplodnoarivap dieyide alt eomglghemred by

extracting ar}__datseeq%ra%[ ir;\nQietIZtQ':(?l.ytx)uiesrg.hzeaQ:q_lon]c rroergcttrl%nr %%&tnigogvater alone at
the same temperature without a catalyst.

In the first depolymerization method, the aromatic
polycarbonate is generally supplied into a reactor after it

20 is ground. It may be supplied after it is molten by heating
when the reaction is to be carried out continuously.

The critical fluid of carbon dioxide can be formed by
introducing carbon dioxide into a pressure vessel containing
water and an aromatic polycarbonate to be reacted with each

25 other under pressure while stirring and by heating it.
Further, a hydrolytic reaction is carried out by maintaining
a fixed pressure at a fixed temperature using a pressure
control valve at the outlet of the reactor to maintain the
density of the critical fluid of carbon dioxide at a constant

30 value, and a product which is soluble in the critical fluid
and formed by the reaction can be taken out from the outlet
of the pressure control valve continuously.

As for the simple method of introducing carbon dioxide,

a predetermined amount of solid carbon dioxide (dry ice) is



product using a solvent which selectively dissolves the bisphenol and
purifying the separated bi sphenol by 10 distillation, crystallization or
.the like. This solvent is identical to the above organic solvent. (11) A
reaction using an aliphatic alcohol having 1 to 6 carbon atons as the

hydr oxy conpound can be expressed by the *ollow ng fornula when the
aromati c pol ycarponate is a 15 bi sphenol A-based pol ycarbonate: O C n_+
ORI O <~ bi SEReROILHE PERIGUERIVEFIRLr A K6 BESROU RS DEd hEERHEAL to
6 carbon atogp andNHe&té8 €6 foitRGelcraftiZal ®18Q@G sbhithateatbi PRabE16ar I ed
out by reacting the aromatic 20 pol ycarbonate with the aliphatic al cohol

having 1 to 63BaP®ciPHRf ok FheTetnti cALSq dndtiis Gaon thicoxpastaena
tenperature ab,lpQ Qa?ﬂ:g.@ﬁr ButO1 r(EHQCEri@i@\%ﬁ?@%hﬁdbh§9§!ﬁgpg ﬁgtgiileﬁ' (

al kyl havi ng to 6 carbon atons) carbonate are consti tuen
conponent% oflenisd tgr byacoatpoli}dagbdhat amodbtExw&npheboof dilb&idei.phati c

al cohol having 1t carbon ato i.ncl ude net hangl t.hanol , propanol,
but anol and hexanoﬁ.ageﬁta%fa Fﬁ@fg:?a%f“ﬁgng? Jafhibr%‘f _ Iir%f_r‘btb‘leeFEEPEBF and
net hanol is Etbgeﬂfh%& Wi ehaiHE droka® 1anBuNycatvbhatal | Hihdve) Gofapl thavi ng
1 to 6 carbon 30 atons is preferably 1 to 500 nols, nore preferably 2 to

100 nols , p&edctdar Ly B decagryed ostoeonblnugisty. diel nay materpal
recurring uUniloffy ¢4oe Bg@%%?yggﬁghy%%b%akﬁs1%yi1§n?£9§aﬂr%%ﬁ' wiReZat i on

reaction of the aromati onate in the I ca uid of carbon
di oxi de 16 caresstreutobhyineacsigglike themdtlodgdiny ednilatnabe arvhathe

al i phatic al cohol under pressure gt a teppergture of .150C 5 or nore, It is
ariad out BPIRETRARALS: Lt FOQe oo B e L6 M e 8na L oot bah
pressure of @noxdiG@Nol THEL NG 2 tekosad N alal Bobeieal! Wafer e £8Pbon
tenperature of 200 C or nore, nore preferably 150 C or nore and 350 C or

| ess. Wen t Rdoxdde: pge copfdnirwsdy supphded: Hakoltbe, rerstoEandes 10
beconmes sl ow gt I tq.C hey.re i i ageously.
At a tenper atI%?l %H%Itogh?r&%tﬁﬁ.éc‘%%%&%& ‘&EEJ%- f dguﬁzeggte i gn%blgg'?ﬁggéagl\é%%‘ati on may
occur di 5advaesaagdonsbf. thhepresent cinvempbomteors irmaqeasly culThel gmount

preferably 22Q t0.280 C, including the_critical tenperature an al cohol .
5 The pr os5 e WBLaTnES BrEEPGroBys ok Bogr BFcPREPy PEBLREEDLY AoPELsnmr o
preferably 7.o% f6rd? Mbe mrdfdddy IsymplLef 6F e Halsed?dnMPano Piditetnkhe

end of the reaction, the aromatic bi sphenol and the di(alkyl having 1 to 6

carbon at ons FeCABdRG e thRAhe arompii RN ¥GATRANAL 4 caltRIHPREE L W\il's'yd
extracting ao@EHB%Lﬂi‘ﬂbig ﬁ%ﬁ%ﬁ%ﬁ%iwggﬁam %Ige’ﬂétfgqé‘l QBsEr.O uct

containing the aromati c bi sphen a havi n carbon
atons) c20bopateferabdy SOt modlsy odi deslsvbdsied bhe lcmoli o0&l theurdcorrdagbon

di oxi d d d pol 25 ol | d t di | [ h
I urd and ar ol En ARmA I, BPlvea-Bendtr roe thal hen B8ek cora bR on
product cont gigadiy.dnh&oAumiERisC naits FiaNeld addh! ha qhiiGaphyulsehavnidagd thleo 6

carbon atons) carbonate is subjected to distillation to renove an al cohol
having 1 to e tdam&erdidtensnd fhEopelpuge ameent PEtVRFSFi &R is furt her

subjected to e@ﬁdn{ﬂc‘%tﬂl%ﬂ?ré‘féff‘é& AR Po Bfin¥F OAKE Lo UsVEatr i& bel at e
the aromatic bi sphenol and the di(alkyl having 1 to 6 carbon atomns)

car bonat 25 BEran@nes ndfusitird aflosead edibeglange lodviltg larges ledemdn heat.
The reaction of the first depolymerization method is

carried out at preferably 200° C or more, more preferably 220°C
or more. When the reaction temperature is lower than 200°C,
the reaction becomes slow and it takes long to complete the
30 reaction. The upper limit of reaction temperature is 350°C,
preferably 300°C. The main reason for this is the durability
and safety of the reactor. At a temperature higher than 300°C,
the formed bisphenol may be decomposed into phenol or the like

disadvantageously.



13 'at ons) carbonate include dimethyl carbonate and diethyl carbonate. Wen
distillation is carried out, any distillation device nmay be used but a
devi ce having a snmall amount of 5 residence and a short time of residence
is used to reduce cost and prevent deterioration. For exanple, a dropping
liquid filmevaporator, thin f|In1evaporéﬁb , spiral tube evaporator or

i | at i i fil ' i bl d._Th f
Gistilfation may beth PEm R s’ Re, KEaBE a8, S5 Felt Sh mae e tdRlY oF 61 on
aromati c pol W hmaﬁcﬁ:eﬁmmé gereéffeddls1 I DAY €o SIS WePE, pLrt Teilacrny to

those of the organlc solvent I n @&3% As for what is not described herein,
it shoul d be RFffS™R R 4% ove description in (i) is applied 15

directly or wit hnvﬁbriel @ﬂ&%é}%&%ﬁ Q:é?ﬂﬁ:ﬁn Wi 13 Vardidtaid N the art.
(tii) Further, a reaction using a phenol which nay be substituted by a

hydr ocar bén gxwamrr@tq in tee cerbbical ofbubd @ﬁecan:ymquamh@@m can
be represented t fol l ow nula when aropat i c pol car ate
is a bi sphenoqer}gjt‘) cp‘iloxllzi;ltz 4]%&1atwe I’{]f) i 5a6 (5.‘,Y§t bd Era t???ﬁ%/

bi sphenol A +odt O tRelUprbBenber 6f na Batalyd thyter a@aémaaaeéome hae/adlgtcsln t 0
10 carbon atons, mis an integer of O to 5 and n is an integer of 20 to

800. 25 This F%‘éﬁ:tﬁ% IRCEATE ctr IRAt B tRac Gafplivat s used ifOHdMecar bonat e
th th h 1
Wi ep er\,% 24 {EL I QR é#@?]}"cfzuﬁﬁ Ve%oér}i/%{é}%%ﬁcﬁﬁgﬂpaféﬂé% to

10 carbon ato critic urd of car e at a tenperature of
150 C or l@or eas ¢he ¢atadyst an Examples offi ‘slpdnem:ﬂalamj: andilagacmpdrostidds nay

e L e RS ST A A Py S P

pol ycar bonat ean® slazpbez ic | Germuddamar bm, grecam Iamtaﬁguﬂ:, t 2 b on
atons whi ch X substltute t he phenol |nclude al kyl groups such as nethyl,
ethyl, propyl@iHie IR yFare ceIFth etRES | . Exanpl es of the pheno

i ncl ude phenol, or tﬂp%f&ﬂtiaf‘dﬂfié‘f&y é&iﬂp"’&dﬁod arcnd €0 b Adheno1 )
|sopropylphenol Qut of
which is a product formed after the reaction and a monomer
of the aromatic polycarbonate i1s separated as follows, for
example, after the depolymerization reaction of the present
invention and purified, thus making possible recycling from
waste which is the object of the present invention.

20 When bisphenol 1s selectively dissolved in the critical
fluid of carbon dioxide as described above, an unreacted
polymer and oligomer do not dissolve in the fluid and are phase
separated. Therefore, they can be separated by extracting a
carbon dioxide phase continuously. After the end of the

25 reaction, the reaction system is opened to remove carbon
dioxlide therefrom and the reaction product which contains an
aromatic bilsphenol can be separated. This reaction product
containing an aromatic bisphenol is subjected to distillation
or extraction with an organic solvent to isolate the aromatic

30 bisphenol. Examples of the organic solvent include alcohols
such as methanol, ethanol and isopropanol, ethers such as
diethyl ether, and halogen solvents such as chloroform and
chlorobenzene.

After the depolymerization reaction of the present



10 these, phenol is particularly preferred. The phenol is used in an anount
of preferably 1 to 500 nols , nore preferably 2 to 100 noll , particularly
preferably 5 to 20 nols based on 1 nol of the recurring unit of the
aromati c pol ycarbonate. 15 The depol yneri zati on reaction of the aromatic
pol ycarbonate is carried out by reacting]ﬂhe aromati c pol ycarbonate with

t he above phenol at, a temperature of 150 C or nore ynder pressure. Th

Feact | on-t epEPRRAS < IR R0 TR SRRFC R FRRTR BR300
C. 20 The reastyMtaRIBAStEGh by Rod18nhabkle ’rectban O¥ré@ict dﬂ&:ﬂ}?fﬁf abl'y
7.3 to 35 MPa, particularly preferably 8 to 25 MPa. After the end of the

reaction, thefuwigme pddngpaaditaie spdvantpheye preiseR thbyvert topsian ut ed

by 3 hydr ocarfoR ULl Dol dh ARG AP W chote! DRABL NI IS,

referred 25 to as "diraryl ererna can ‘be Separa
t he react bon efffdcm by ascdomtingigta tdee boypeb coxdf dimpiaistel eésont | nuousl y

b th ti t injng th i ¢ bi sphenol. and th
o carbonate. | Radidie, o The ceLihere, Hav ansa Pesposip igied Fpon
di oxi de and agk S s RRCARE HOhAFEF 100 e | BICSEH e kloL. NOforfli B80! M d th dupe

fluid and are phase separated. The reacti on product containing the aromatic
bi sphenol anPE¢RUGH SANG 2 bamkvent whigh jselegtivelly sdissekvesm the renove

a phenol whi S t Y, Vi 151 to
10 carbon atggrr&s n%*@he%%sé%ﬁg*’?%r&ﬁs%ﬁ%%?%ﬁn t?{s uer'{]cﬂler&gubj ected to
di still attioon aisekllaciomn oxytdtalil mapaior clthentlike .| SThis esdIneerat it i C
bi sphenol and, the diaryl carbonate, respectivel]y. 5 Exanples of the forned
di aryl carbon%é%??*ﬁﬂ{uﬁpcﬁ?ﬁmék@v%a?fﬁéé&?zS?i%éﬂ?i carbonate and di xyl yl
carbonate.  (i1i) A reaction using an aliphatic alcohol having 1 to 6
carbon atoms as the hydroxy compound can be expressed by the

following formula when the aromatic polycarbonate is a

15 ©bisphenol A-based polycarbonate:

%O@}T + 2R'-OH—> bisphenol A + R‘OﬁOF{1
O

wherein R! is an alkyl group having 1 to 6 carbon atoms, and
n is an integer of 20 to 800.
This reaction is carried out by reacting the aromatic

20 polycarbonate with the aliphatic alcohol having 1 to 6 carbon
atoms in the critical fluild of carbon dioxide at a temperature
of 150° C or more to produce an aromatic bisphenol and a di(alkyl
having 1 to 6 carbon atoms) carbonate which are constituent
components of the aromatic polycarbonate.

25 Examples of the aliphatic alcohol having 1 to 6 carbon
atoms include methanol, ethanol, propanol, butanol and
hexanol. Out of these, methanol and ethanol are preferred,
and methanol is the most preferred.

The amount of the aliphatic alcohol having 1 to 6 carbon

30 atoms is preferably 1 to 500 mols, more preferably 2 to 100
mols, particularly preferably 5 to 20 mols based on 1 mol of

the recurring unit of the aromatic polycarbonate.



Preferably, extraction of the above product with an organic solvent is
carried out using an organic solvent having a solubility paraneter (89) of
J10.5 or less to isolate the 10 aromati c bi sphenol fromthe extraction
solution by crystallization, and further the nother liquor is subjected to
distillation or an organic solvent havind?a solubility paranmeter (88) of

13.0 or nore is adgﬁd hg the no heq:.l iquor %0 i sol a%g t he di %r,\él car bonat e.
15 The sol ubility pafafEP8rIfe8g%f 8 a vaF &°BpPAi 188 ProMRkIcz . Hoy' s
concept of Myollyicadbonatleonse the- criffdicall. FaeiOlof. carbdn H.oxhi¥)is
Organi c solvents having a b9 of 10.5 or less include aromati c hydrocarbon

sol vent s suclfa&Eischouhebygueagting the (gqmadel ¢ go luragbonateyiidie £hess;
8.5to 8.8), I ocar S hyl [ °

chl orof orm ( BQP%%%&@ %grégg%rlt gl?lrdlaé%?%‘r%:éggr%83@? é)eﬁlg’%égg#gr g%e%z%gng (89;
9. 3), and5Ssatour atoget.al [phasi cahydedcanboatcbhpoahdgestiempasahexanandsg;
7.32), heptane (S8; 7.44) and ntane (SA. 7.37). 25 Qut _of _.these, organic
sol vents havipﬂ'ﬂf(séf‘‘J_é;‘:3 Sﬁ'()f@ OtB: (fr%g,aé'l PF&F@PF)&_.O%TI?@S@J'SP&_& i 9589 ént s
di ssol ve an ¥1o¥d ¢eBseRheppbransbay & @eaRitliont tbMpekuthak! 6ZAIPT or
selectivity. Qut of the above solvents having a solubility paraneter (89)

of 10.5 or | &9Fe sBOFEnPEeRaVRAREYalIE) Gtat EloFe sRAH3EIT BOBOLGRS nt Wikench
are chemcal lohstablch A itldnarBRONY Al chsty G180 ANl QmaMgh

predicted inpurities can be renove hout contam nat’i ng t al T
t ar get ed10mat drecaimesarsd avhanddit prakfesy rlecg dod dompdete, the weastimet hyl ene

chloride and ghl oyofqrm are particul arl referred. The a t of t 16
solvent is défie"ﬁd" gPYFd Yoo h%iq ??Vz?g?g'é ei’ﬁtﬂﬁﬁ’i ghﬁg%eﬁulaﬁﬁ"ée
di aryl carbona#:tfor 88chRQls/alky28€1bAMmaaBEELE Of s A VEECEIROHAALAS Ol C
pol ycarbonate (oligoner) and the residual Ehenol . A solvent having | ow

a

sol ubility fdeasFiomienperatirepieRsrticolasiimretesahinrROio 280166 g of
t he sol vent R e d el at] y hi gh

sol ubi lity  And 1B cari%oir%deas‘t( ?t()e;ﬂ{peelxraarrptbll)ee, LA .‘%°§F"!ln- 100 g of the
sol vent ab roomt effiher pressurs &6 the npeadticn ssfseivdnedl saprdfiersailyert. 0
having a solyhjlit aranet er 89 of. .10. 5 or_1less psed herein.. The
solvent is ué@(f‘ iorﬁlé'%rfrm&fﬂret PReRSFE Y Yar y|3 &5 %%nﬁ&@’cﬁ?rrétcéﬂ%‘?ﬁmys
solubility. Pwiriiry thaamumMpf the sol vent actually used which
differs according to the solubility ( solubility difference ) of the

sol vent , the treaffiten EhgePBAUPE theiFeastelrR, \thih@uamatis tdspheaddunt

of inpuritiesy an i Q@&gﬂ,o p iGht of
t he above re?g{é{&:ﬁ%pid}&%@c eﬂéla%tig?@u\gﬁﬂ? used. nCr%fsj,o?{a%I)l ?‘;ararﬁ)iogﬁrét\rerﬁﬁe
carried 80t e geperatedefinomatie areariuimm isystiegphynekthact hyg H glaebopurity

can be separajed d recovered by repeating. cr al i zatji.on 20 d .supplied
Lo the noxt P SHRER T (e TRh Bt et i ER e
bi sphenol whicdhtsimiigy ahe AfofatacebiephpAcENaAndi Shé alifALIeE atdring 1

recovered, the nother liquor is subjected to distillation or
crystal | i zat i%h ®uSPRECR %B?‘i}%htcar&/}mﬂfea isopghertiyepdrdhesetved 1t the o or

more 10 Separdif 1cn e uiaco¥ Warddbh di8kYhe At hAredBebdl Solyhest Rind
step, the diaryl carbonate Is separated and recovered by evaporating and

col l ecti @§ t meligsmeshdouret! disshlvelavthastlonkd apddaseiprase menaratedsi due
to distillati i i VAC 0 i a solvent having a solubilit
BedS YEMTUWMA S0 i y

par amet er 8g nore e residue for crystallization. In the
case of distillati @he 28scdishi preducth cdertadninmythe asemkiid bd sgdienod
having a small ampunt_of residence and a short tine of resi %ce is used to

reduce cost #f gm& S (aldte: RAEMDL t° SaRRAT 2tomihSATRPRA LI il m

subjected to distillation to remove an alcohol having 1 to

30 6 carbon atoms and the residue after distillation is further
subjected to distillation or extraction with an organic
solvent to isolate the aromatic bisphenol and the di(alkyl
having 1 to 6 carbon atoms) carbonate.

Examples of the formed di(alkyl having 1 to 6 carbon



17 -evaporator, thin filmevaporator, spiral tube evaporator, or circulating
or rising filmevaporator is preferred. The residue after distillation can

.be directly used in the depolynerization reaction of the aromatic

pol ycarbonate. 5 When separation by crystallization is carried out using a’
sol vent having a solubility paraneter 8913 13.0 or nore, nethanol or

et hanol is preferabl sed _ as .th ol vent . thanol is partjcul arl
preferred. TR oygﬁutﬁ%éﬁ%%?aitﬁ r}@tcﬁréﬁ& d@pe&h&/ﬁh%%o/gai Ef%f ﬂzi'ﬁ%yéy wei ght
based on 100 chepeafate . by wei ght of methanol at roomtenperature and the
solubility in methanol of diphenyl carbonate is only 10 parts by weight.
Therefore, the ampiihRenofliskdldgitdent 1gsearrdedc ppst apnyz diissdlilatdens step
is relativel f. th | \ent in j tep.
The' mot her 1 ESsare Say; (AT SR 1 AR Nl o Jridld, U e

depol yner 5 zatresi desarst and ashblrd bivewifi cepddpoarbbsnatsedotoaredume solstent
in the previous step after nethanql is c |etely.renpbved therefrom A
descri ption ia§’sds St eyregr'ij\?é:ﬁ%dfont'helqggc8ﬁ8’“§66deﬁo§§ﬂﬁpg?gt ﬁbﬁuf‘rgt hod.
The aromatic fAahyedapepatert arie €epal sardpdZLebrt S sbdeali tdbe e apdearonat i c
pol ycarbonate in the first depol ynerization nethod. In the second

depol yner i zatdtoflFcuRadisg eRacirine fillpsevaperaten, 15 IRrefenanix used.

pol ycar bonat s d .\ it hcals.fluj lect m t he
group consi st%iﬂr?g I{)eﬁacén&ala:q"%e%t %Q&i@éﬁa&‘i@aﬁd gb% tdoilje?lé'gayggr? a g‘?r'sttgl(r%d a
phenol whoch depo lymextilysiti iont exkdayt ianh ol erardrmagrieu pdipdarpohate .10
carbon atons. 30 Exanples of the aliphatic al cohol havin to 6 r bon
atoms and the phend¥ Réyt %‘ﬁfgas"{ "Eliogﬁw Qrﬁy}é‘h%’gﬁi‘%ﬁ H Sfavi ng
1 to 10 carb@F alfipydhid @t sid Qse. enunerated in the first

depol yneri zation nethod. In the second depol ynerization nethod, the

aromatic 18 pol y@&r FoFatdbats 1ise Rete dewioni beide hemeding o |1 tf shiog 16 bgt | east
one conpound r |y i I t se
conpounds ha\}gﬁtﬁg%é oé/i\nmn%q'g‘re?t% cal %%@%qﬁe&q‘cr({lﬁi gﬁaﬁe%?grrlpighzt ure
(Tc, K) abd tdieesrtilty oalwiphasedi£iddciondapvdoasgioenealf erdiharyakdd lof

t he conpounds, I\ﬁq_} hanol 512.6, 8.09; ethanol 516.2, 6.38; n-propanol 536. 7,
5.17: isopropghdi*SFEY, 4.76: n-butanol 562.9, 4.42:; sec-butanol 536.0,
4.19; iso-but@ial) Frtherd, I redbtiyd BN fH¥hdd vhith napey anol
586.0, 3.85; 2-nethyl-1-butanol 571.0, 3.85; 3-nethyl-1-butanol 579.5,
3.85; 2-net hydubsiphiugesd by hydrocarbon graupdiawing 1k aanerrizen afoms o5:

n- hexanol 61 : ' : ' I £8-1h3,
o crocol 67 % b BygsDiy BREaNAY fag By LedPesBERR of dhe rodipling
0- et hyl pRénolfoiidiXy wBedXheraeongt poaudycathonat®: 48;a piephghphdndasets. 4,
3.42; 2, 3-xyl e‘ﬂ& 67’%% 8 + 3.42, 2,4-xylenol 707.6, 3.42; 2,5-xylenol 723.0,
3.42; 2, 6-xy|pe ¢ O.'Tf &% 42; 3, 4- xyl enol 729.8, 3.42; and 3, 5-xyl enol
715.6, 20 3.42. (Rg

m

Lotk + 2@ron —
(R)m (R)m

bisphenol A + @’Oﬁ—o
@)

wherein R* is a hydrocarbon group having 1 to 10 carbon atoms,

m is an integer of 0 to 5, and n is an integer of 20 to 800.
25 This reaction is carried out by reacting the aromatic
polycarbonate with the phenol which may be substituted by a
hydrocarbon group having 1 to 10 carbon atoms in the critical

fluid of carbon dioxide at a temperature of 150°C or more to



The reaction between the aromatic pol ycarbonate and the critical fluid of

t he above conpound is identical to the reaction between the aromatic

.pol ycar bonat e and the sane conpound in the first depol ynerizati on nethod.
25 This reaction is carried out ( i) by reacting the aromatic pol ycarbonate
with the critical fluid of an aliphatic d4cohol having 1 to 6 carbon atons

to forman aronmatic bi sphenol .gnd._a di.(al kyl ving 1. to_6 carbon_atons)
carbonat e whit@F ™A% ﬁ?é’%'@g:grﬁ |b31fé’ﬁ‘ten(,°&nﬁ6\l%ﬁt quph%ﬁ‘é”alwm gay be _

pol ycar bonat guot 1¥ted ‘b¥)a BYar 6881 bONE dgiridRiph #FBhG A £ 0Ca4POSR e oMsh)h t he
critical fluid of a phenol which may be substituted by a hydrocarbon group

havi ng 1 to Farbonshe whbeh are the eoas tdtyeat compepprt®ofatlke arematighenyl
whi ch nmay be t&%t‘aj y a hydrocarbon group having 1 to 10 carbon atons
) carbonate (p%g‘l arflt&bgl%r eg'nate ) which 19 are the constituent conponents
of the ar®dmatic poExampiesadf.thd hydrecalrboa geaopilnsing il fod carbion) are

carried out at a tenperature o Tc) (tenperature _at which the aliphatic
al cohol or t R&F9FHe 1o 9t MAY é"‘gﬁ(‘iil © % @}’?@Glaﬁ&c&ugeptaé%‘é’&r gropps
(Pc) (pressur gydn Wi ROtRPE, AthNat beopyrEohsltPl, Hesyhesetyl Ut gocyal.ti cal

fluid)2 MPa. As for the reaction (I?hle, si nce net hanol and et hanol show hi gh
di ssol vi ng power afi&ampdigesdiofpdhei Phienoy dncilides penoilye ortbogresiod ,

densities at | licca ' 0. cc
and 0. 275 g ASastedlcbapakpbaly IRHGNSL X+ 0pEbURTERSROT . | AE S
a |iqui dist atthesehe phanodnti-sagebarct idad@migs igredermeatt i on of the aromatic
pol ycarbonate proceeds at a xtrenely high rate without a catalyst. The
reaction conditi on(s?[%@I 888“98_ iﬁi‘és?rﬁi%} éR aTQ_uB&'i BF B’F%‘L'?ﬁ%b'ﬁ%_sjt to 500
advant ageous mdiiflemotrlaep£8PELhb P2 teobem6is O%dﬁtwﬂﬁﬁlf%r‘e@&a‘b@.&y
short period of time and the aromatic bi sphenof and the dial kyl carbonate

whi ch are forinba 29mehe hased ppd met afbthe resunriaguriblofethe eaomatic he
critical flui (&fcéﬁg’ gPhol . 20 After the end of the reaction, the

di al kyl carb naJIe an e aromati c bi sphenol are acquired by separating
fromthelBeacti on Mhet depolymerdzatilon reaetion of thenaromdtic preferably

carti ed out: LA b S o Lhe f ool s Alphais dlcolid having T
by reduci ng tgy1jdidsbhate with the above phenol at a temperature of 150°C
or more under pressure. The reaction temperature is
preferably 150 to 350°C, more preferably 200 to 300°C.
20 The reaction pressure is preferably 7.0 MPa or more, more
preferably 7.3 to 35 MPa, particularly preferably 8 to 25 MPa.
After the end of the reaction, the aromatic bisphenol
and the di(phenyl which may be substituted by a hydrocarbon
group having 1 to 10 carbon atoms) carbonate (may be referred
25 to as "diaryl carbonate” hereinafter) can be separated from
the reaction system by extracting a carbon dioxide phase
continuously because the reactlon product containing the
aromatic bisphenol and the diaryl carbonate 1s selectively
dissolved in the critical fluid of carbon dioxide and an
30 unreacted polymer and oligomer do not dissolve in the fluid
and are phase separated.
The reaction product containing the aromatic bisphenol
and the diaryl carbonate 1s subjected to distillation to remove
a phenol which may be substituted by a hydrocarbon group having



pressure of the reaction systemand then the reaction product is sub jected
to distillation so as to distill off the dialkyl ( 1 to 6 carbon atons )
carbonate and acquire the aronmatic bi sphenol as the residue while the

al i phatic al cohol having 1 to 6 carbon 30 atons is distilled off as an
azeotropic mxture with the di(al kyl havi¥® 1 to 6 carbon atoms) carbonate.

In order to optai he di al kyl carbopat.e separate fromthe eot r opi c,
m xture as htoaglci)o"sasﬁE rb,é/tt% aaz'ba(:t ircépsﬁﬂi‘ﬁ{%raegﬁﬁref‘gjrsatb} ToMhiTds a
smal | amount @irtier dedfedted 2o @I PONBLLE 1 JH DL SRt Wact 16n FLEHR rPi C

m xture conprises the aliphatic alcohol having 1 to 6 carbon atons and the
di ( al kyl haRFFRpHC t3plvenl b iokale ckho araratic bigphenok And Hies

70: 30 to 99: 3}?1% églsédﬂé@él %'%e&@{‘ft]é _out under pressure, the

conposition azeotropli ¢ m xture chariges. As the pressure becones
hi gher, tBe cont entExaEmpd d=00£ die £ oogmed idiargdngpmrizona t e inkd udeehi phogiyel

m xture tends tao increas When t he aliphat] cohol jis nmethanol, an
azeot ropi c m'9&]%?%“%16%r‘%s?‘#gylrrechﬁ?l%rfa%‘?‘ldgrb‘?n%fﬁyﬁa?%lh%?%t?n a wei ght
ratio of about 93: prerérhbiriiyed@iraottdPads I efvdfe prd@id@npled raction

having a | ow content of dinethyl carbonate is obtained fromthe top of a
distillation @9rEC BPLYSngi 1§ qarnlieshouhdsdashantarganic gohvghthasing e

and di et hyl car a can be distil out .fram the | ower portign t he
ot um St i ¥ e S e b arate fiL | (6 B 40" 8ok G B, Ao ke e

t he hi ghast banrdmantiqdigplesmobefodh atine dettrant ben bodlvvial bHhe
distillation colu urt her, th 0 .bi sphenol can_be further purified b
distillation %’FY%‘%]%%&?‘FJ;%M &P‘ﬁézurrégtﬂrf ég‘.e RRLDRE hgﬂBPrf’r%cﬁ‘ib&F“o‘Eﬁ%i neé
fromthe top €6 dierLrlaidon ook dhiSoPgsnBt | s@lPert Rivohged W1 esd Popgte as

a conponent of the azeotropic mxture and is recycled to the
depol yner i zatpavameter oid:) 26£ ALZ b ddhgiare ds eiddedotpehhe ofio ther di duaa

carbonate in hey al £oho! ¢ S&iéf%fg?%oﬁé%n the top of the col um becones

smal | er as the operation pressur e distillation colum increases, the
di still attison col umThHes splafbaridlly pageamaited §6;) I8 ghealpeesstdatnedfrom

i nstance, wh anol is used as the 30 al cohol, t rati o t hanol to
il ety ! car dort RO S65RceY 92 mol apil T dgrce s Belt Fagkrdfn.
about 98.5/1.p2at78, O1dRw) . Thus, the anmount of dinethyl carbonate recycled

together with nethanol is small and the ratio of dinethyl carbonate
acquired fromthe |Qnganigraqlorensis thavingtd 19;apfoA0.520rcdrganingpndees.

Since the depglyyee] 23} 0oL 8R6LA 0ot SeSRLTLEG UL Blnfalll O Lemngnature

under pressuré as descr ve, e operation préessure o
di still atioon tolweme i 65.pr 8f.@8nNaland xyllenwes t(ban &8 & tea®is PN Hakbsgenetead t he

cepol YTor 1 2204 SR SERERbR AN, 2 M S POSHRL 40 PLRNE SR
di al kyl carbogajp, Wbaehonli éttachDet1dé 0(d.;he lsgvanarenibedbehzen’ ¢8.um

's determ nedg bg/ ) t haendo pseartatlltrl'a%ne ra(laLsisbllj'l%%:i%f htyg%ocarbon compounds such as

hexane (8s; 7.32), heptane (ds;; 7.44) and pentane (8;; 7.37).

25 Out of these, organic solvents having a §; of 10.0 to 8.0 are

preferred. These organlc solvents dissolve an aromatic

bisphenol and are excellent in crystallization selectivity.

Out of the above solvents having a solublility parameter

(ds) of 10.5 or less, solvents having a relatively low boiling

30 point which are chemically stable and easily recovered and

recycled and from which predicted impurities can be removed

without contaminating the £inally targeted materials are the

most preferred, and benzene, toluene, methylene chloride and

chloroform are particularly preferred. The amount of the



10 distillation colum, the operation pressure of the distillation colum
Is preferably selected fromthe viewoint of total energy efficiency to
ensure that that the tenperature becones |ower than the tenperature of the
depol yneri zati on reaction. For exanple, the vapor pressure at 200C of 15
di methyl carbonate is about 1. 4 MPa and ibhat at 250 Cis about 3.1 Mra.

Therefore, the operatio ressure. Qf the distillation colum is preferably
| ower than tH¥® fﬁU"ripc"r Wmed{&@’(ﬁﬁ%ﬁ kg)ﬂs]'%g&ryatfé’%taqr?er ature
of the depol WWiyded 0BNHGERLATPD .cAVEHAd BEdee AWt 888 KD afounts (11)
, after the end of the reaction, the aromatic bi sphenol and the diaryl

carbonat e ar @@ fewrnpsedt ANt MukFqardanade i (il igomanr)e argbrthe

exanpl e, the .Iﬂy%'n d i,S A ablLy .carri.ed 15 af e_end of

t he reaction,zf%]le p le%)o}{g}} |'chArraS$Q/’l§jeeﬁ%5B§}g glgl ?‘ht%eggg'&b%aﬁ'?fg g%gr ggn group
havi ng 1 60 ldranation tdisphenal t(ferr exampde,syolabilstyatie 1m0 ag of the
non-critical state by .reducing the inside Eressure of the reaction_system

the reaction $HOMHRY atsTeoB; WORLFIYLS 46 19K i16F5002BAFS 1L HY$LY AdFhenol
whi ch ey be Sl 1abPedy 2 dpaliae ShULARIR R i el IS ukbiaargon

atons, the residue after distillation is crystallized an organic
sol vent havi rigp al &bl T ithe palwanteral gPomitemperrajjunedis 11 ogvimane )kt he

aromati c bi sphenol,  and. further the ther .liquor Ls ected to

G ot 1t ton 1 Seresin 4 W SelVel AEvAnE0R Ber iy 18k Faharahsres) duy

22 13.0 ao nwf 1i0s 5addekkd 0 ulsled hetéen. | ITheosodveat 19 ussdl dhean lamodirgy vl
carbonate. Distillation may. be carried out under pressure or. W thout
pressure. 5 Tﬁ@%l@l‘? I‘?’aﬁ’i'%]n ‘E?e"?ﬁfé'?%‘i%r%a‘? _s’fmﬁ)irn eﬁ&ﬁ‘rp?%l,utl{f&mb 400 C .
The crystal | imaddioR, e rafdlie o tale delvddtdPuaiiip whed iwdadn on of
the nother |iquor and the used organlc solvent are the sanme as in the first
depol yner i zatdbFf R paeoring ¢or §hagsebubhbl by ccemtubhlihy [Gffananae) s

provi ded of the solvent, the treating temperature (difference) and the
15 total amount of impurities is 50 to 200 parts by welght based

on 100 parts by welght of the above reaction product when
toluene 1s used. Crystallization may be carried out by
general means and an aromatlc bisphenol having higher purity
can be separated and recovered by repeating crystallization
20 and supplied to the next step together with the mother liquor.
After the aromatic bisphenol which is one of the monomer
components ls separated and recovered, the mother liquor is
subjected to distillation or crystallization using a solvent
having a solublility parameter §; of 13.0 or more to separate
25 and recover the diaryl carbonate. That is, in this step, the
diaryl carbonate 1s separated and recovered by evaporating
and collecting the solvent used in the previous step and
subjecting the residue to distillation in high vacuum or by
adding a solvent having a solubility parameter s of 13.0 or
30 more to the residue for crystallization.
In the case of distillation, any distillation device may
be used but a device having a small amount of residence and
a short time of residence is used to reduce cost and prevent

deterioration. For example, a dropping liguld film



a met hod of isolating useful substances such as an aronatic bi sphenol and a
di aryl carbonate fromthe depol ynerized product of an aromatic

pol ycarbonate as descri bed above. This nethod is preferably carried out by
depol ynmeri zing 15 the aromati c pol ycarbonate with phenol, tart-butyl phenol
or cunyl phenol to obtain a reaction produk? containing an aromatic

bi sphenol and_a di aryl bonate, ( i b j i ng .t hi ti duct
Lo Biati |1 at | SHEROE+ LBy L AGLR CEPROBATGF bR D BensVBRGRBECENAY | 1)
crystallizi ngciReudtifgi 8verdéing £ibhi évapbpatstt s aproEdorse. Sanent

having a solubility parameter (88) of 10.5 or less to Isolate the aromatic
bi sphenol andresbfeet affer h@lpplthbationueantbe gdirertdyivsedrindbheg an

organi ¢ sol ve | gy r f reto
t he not her Ii%%%?%g?js'g?g?éﬂ%é%%%i%?a%ﬁ%%r Eﬁﬁ?%%gﬁé%?a%g%a%' not
descri bed 50f the sédiven seépaaatien Ty cnys tadilhce taoh L hecahmbei vathosh ng t
shoul d be understood that the description of the first depol ynerization

method i s appPi BRLEPRERPVIRG i IH YR ¥EE RATARE AR i%uE t b3 39 SFdnere.

ordinary skilhetRahd® oftetRXROD! £5 Jheréphboyi 18e8Xa8PLES S6BveneYi ded for
the purpose of further illustrating the present invention but are in no way

23 to be takefetBareoki isnpartkawdprely Breferredpol Thearssohithid ¥tesiin pel | et s
AD- 5503 of Tejid ) L.gh 15,0 d
( of TgLihanGhe g@if neddh )a a;l]"ser&@e g\%t%cgbta(g{agﬁhg BaQEg on P%Ba“

10 5 mM of watéer were fe an autoclave h n capacrty of
m, 15 glaf spartschybweightxofiend¢tbiayol cat)roam texmipévatheeaandcthee , and

t he aut ocl ave S ed u d heat under agitation wth netic
Stirrer At cPOTRRLELhEMetbapddcht Fuiriy T nzbonanpels Ly ddarts
mai ntai ned fopydwboghe. . Trbrd¥ord el animi2dF aine fiwind Ksd@ads on,
t he autocl ave was cooled to roomtenperature quickly, carbon di oxi de was

di scharged, afEYehaliébrathes bt HHe atiepclavkelatvelikemadder. thpenthak

o nes (o cPd B SR OB TELO A oug A, Sl SBUERE 1606

t he raw rigft er afitepotyystaldszatiost canckestsadl. in the depolymerization
reaction of the aromatic polycarbonate or as the solvent in
the previous step after methanol is completely removed
therefrom.

A description 1s subsequently given of the second

20 depolymerization method.

The aromatic polycarbonate to be depolymerized is
identical to the aromatic polycarbonate in the first
depolymerization method.

In the second depolymerization method of the present

25 invention, the aromatic polycarbonate 1s reacted with at least
one critical fluild selected from the group consisting of an
aliphatic alcohol having 1 to 6 carbon atoms and a phenol which
may be substituted by a hydrocarbon group having 1 to 10 carbon
atoms.

30 Examples of the aliphatic alcohol having 1 to 6 carbon
atoms and the phenol which may be substituted by a hydrocarbon
group having 1 to 10 carbon atoms are the same as those
enumerated in the first depolymerization method.

In the second depolymerization method, the aromatic



Exanple 2 Like Exanple 1, 5.0 g of polycarbonate resin pellets, 10 m of
wat er and 25 g of carbon dioxide were fed to an autoclave 20 having a total
-capacity of 113 m, stirred while the autoclave was seal ed up, heated at
230C and mai ntai ned at t hat tenperature for 4 hours . The pressure was 202
atm After the reaction, the autoclave wds cool ed to di scharge car bon

di oxi de and theJé;:ontents re taken _out and divided i.nto a

met hanol - sol R RFRIVH QRS FEAAARGI W?‘F’éo‘?%lcé'lﬁarqqloﬁlu‘a\ﬂeﬂft%E least

met hanol - sol Wi dngdutia Was 8t & Z8bmp Ve i Sa A AR O H Bddlo 1 Carld €h&f
bi sphenol A was obtained (yield of 16.5 % . The nethanol -insol uble portion

was dried andhgnal 4. 02 g of the portion was used for the rreasurerrent of

viscosity 30 in E ( e
original polycar bo?rfg)t e Was "éi i&%%n Jewa%g{ere g”bryg?ri yrrerr za |éoJ|n
Conpar at i 8e Flse@rd thdalk e emparpitarz (50 gK()f analwarémnat@al e;sn‘ersslﬁré ets
and 24 10 of water were fed to a 113 autocl ave, stirred_while the

aut ocl ave was Ps%al’@?hr?r%e%"t‘éﬁf‘ eﬁftﬁ‘ﬁé%d‘%%t%ﬁ NeRe LOMRRNERnper at ur e

for 4 hours. Md#rdnd®1223Ct BOBY ; I&EnAE P 1RV %SBQO%EHrdﬁaniss:%)“i ents
were taken out. The 5 pol ycar bonat e pel l'ets al nost remained unchanged ‘and

the formati orP of7 bikgnrepanolak0hol. cbsth v at-bwianel We6209 ut4 od2 vi scosity
of the colleciged hol ymer e%%s drea‘guj;ltﬁéeg_ rﬁasp P %%.fl’g_% whi gh. means t hat

depol yneri zation proceed ust e or71gf nal
pol ycar bapnat etewis-utahgl lsnfmmﬁ 9B; (neparitaniol 58610 cal8Fet hanol ) The
IS shown in the process di agram of the

At ached Fi g 2 TGt o O RAG o Horiae o8 r88i 13 T rBimir PROtRe 79 o8
attached Fig.2 t e’ resi

conpact di sk)3 vgs, ff_qné&fl_lﬂjb@éa@&ioﬂ@v& A3 agel, heated at 245C under
agitation with a 15 magnetic stirrer. Wien the tenperature reached 245C,

preheat ed mthmimﬁlmme@lM.t@ -O%¢ nohespnod 610a0r A LD 2.5
m/mn to Cars«%’ cf??xic?f‘%rz'so% ﬁf?ﬁr rHl“k'BET% dhel gL EQQPS{L'@% %,
oppée Fea é

net hanol was 0 conplete™t c Ion pressuré a hi’s” poi nt
was 8.3 WBa. ﬁmzenrmsmbmwwum 5&is p-lrmresashn'mersedstbsa pressure

distillation coI subj ect e dlstlll t|on 1.5 MPa,
an azeot ropi ¢ %%5’ ﬁ@%‘? ﬁr% P5H 1?)¥ Rhene Lﬁ% § ‘g%urned to
t he autocl av mow 116 Net h_anpi, 3l 3ekPyvénenrppnag e 3. ams taken out
fromthe md e ortron of the col um, and bi sphenol A4 was t aken out

fromthe bott%n‘?‘o’FY erokd0dnb., Ivdh: 2ré éfNéﬁ@ﬁé& R et 42t akefr #kenebm
the autocl ave.nfjbvr@s A3 y3eq. Qél%ﬁﬁlc%gnﬁ‘t ‘2)9 fé)o nd Spﬁ’aﬁgﬁ.gﬂgf $1§lg1.6 g

of di methyl carbonate ard 4.1 reld 5 wer'e To’r med.
30 Exanplz® 4 Freaction in subcritical nethanol) Like Example 3, 5. 0 g of

2, bol year bonat e feshi, LScRnd Ledkct ol 8-RIRRcty sl sloises SepgLied.

di scl osed by Jft¥idaR56b3d d\ﬁstﬁ@daﬁ@vél ddfpFhn@ UL §CLauet 866l to the
reaction between the aromatic polycarbonate and the same
compound in the first depolymerization method.

25 This reaction is carried out (i) by reacting the aromatic
polycarbonate with the critical £1luid of an aliphatic alcohol
having 1 to 6 carbon atoms to form an aromatic bisphenol and
a di(alkyl having 1 to 6 carbon atoms) carbonate which are
the constituent components of the aromatic polycarbonate, or

30 (ii) by reacting the aromatic polycarbonate with the critical
fluid of a phenol which may be substituted by a hydrocarbon
group having 1 to 10 carbon atoms to form an aromatic bisphenol
and a di(phenyl which may be substituted by a hydrocarbon group

having 1l to 10 carbon atoms) carbonate (diaryl carbonate) which



25 heated under agitation with a magnetic stirrer. Wen the tenperature
reached 235C, preheated nethanol was continuously introduced into the
-autoclave at arate of 2.5 m/mn to carry out a reaction. After 30

m nutes, the 5 introduction of nethanol was stopped to conplete the
reaction . The pressure at this point wa®? 6.6 MPa. After the reaction, the
aut ocl ave was cool ed to roomtenperature qgi ckléfﬁand then its contents

vere taken otR® IhGreopsheteent AREN Sah WAt BG4S RUNSARRI R Sy, it
was found that 1. %10 @hedhBBYEVtedd: LP Rt Snla”@iff s chyrreed &bt ¥t %)

of bisphenol A were farned. Exanple 5 (critica + nmethanol) 5.0 g of a
pol ycar bonat@® temberdigreemit prbelcienperattorpaat whith s abmplatied

product on t urface has heen repoved: for, exanpl rbonat e resin
i scl osed byAbroh 355 088 Esel HRNRS o L EIA Ao bRl RPN B 50
autocl ave ) pmelsdinee aafi HE P wemaladdwhpchThre aal bphattc vabedtasl et under
agitation with a magnetic stirrer and a valve at the inlet was opened while

the tenperatthe BRRNeh S2Ens | fE+bicrRe Fletd 2 MBn dioxide until a
predet erm ned reac{d e@r2thd eERRALH €19l AMe ABELEnHL GHR] 8EALAGY diRAFti ON

pressure of 20 MPa were achieved. After the predeterm ned tenperature and
pressure werkighddissedlviingypower andl high tdérfesrsibiddhy ahfthe same tiaect i on,

t he autocl av C e 0 | C | t.s contents

wer e taken oﬁ?m% %ée n&'ﬁ@iéﬁ%{“&f%%ﬁ%ﬁ%ﬁﬂz e%A %@t 3%*2 r%%r#aqlogar%adghy,

It was floundethahol. .dreg 0272 gptbyand ar.ameaggcenvhicl) ard wbehd bf3&heq of

bi sphenol A were, forned, Exarrgl e. 6 128 g%of gol carponate resin pellets
sRob ot

(AD-5503 of erfihied ehdnetherol gpd e ndl ttEPLE SERtRe Bre 15,

000) and 380spiveht PACESE HEESMPESLtLoR POSCcHLoRUSPCLRY CaptiflafEat ed under
agitation with a magnetic stirrer. After the tenperature reached 250 C

that tenper apol¥carbonateatproeeedsra apuextremhly frigh rateast thauvm.
After the regelhogey ! Nl ocl sy 28 IR 00| Eb JOYRL LTI

qui ckly, and EN"TTS con S Were contents were

anal yzedsby pesnthiosetlog magdty adviantaydomsnd Uhaerlfie condfitborsphetid A,

96.7 g (yield of 90 % of diphenyl car bonaté}and 299 %ff ghenol 5 were
0

cont ai ned. TRPaCELOR 1% FINBY Was 8t YER¥E fEhoRt ReFiP hmpy and fhe

aromatic bisphenol and the dialkyl carbonate which are formed
by the reaction are obtalned in a dissolved state in the
critical fluid of the alcohol.

20 After the end of the reaction, the dialkyl carbonate and
the aromatic bisphenol are acquired by separating from the
reaction mixture. For example, the following method is
preferably carried out: after the end of the reaction, the
aliphatic alcohol having 1 to 6 carbon atoms in the reaction

25 system 1s made in a non-critical state by reducing the inside
pressure of the reaction system and then the reaction product
is subjected to distillation so as to distill off the dialkyl(1l
to 6 carbon atoms) carbonate and acquire the aromatic bisphenol
as the residue while the aliphatic alcohol having 1 to 6 carbon

30 atoms is distilled off as an azeotropic mixture with the
di(alkyl having 1 to 6 carbon atoms) carbonate.

In order to obtain the dialkyl carbonate separate from
the azeotropic mixture as much as possible, the azeotropic

mixture preferably contains a small amount of the dialkyl



whtch was then nounted on a rotary evaporator on a water bath for vacuum
evaporation. About 280 g of phenol was recovered at a water bath
‘tenperature of 90C and a vacuum degree of 10 3 nmHg. After the phenol was
distilled out alnost conpletely, 200 m of toluene was added, stirred for
about 10 minutes under heating and left #® stand at room tenperature.
Crystals were_s par ted by filtration and cleaned with a snmall anopunt
(about 30 mS""”ég P8Ffene to obtain about 330 15 g of a toluene solution

consi sting of abouprdférsbDf, CENG 8 Sot£OLEM| Mkt kR Soripeh §84 hese | 1 quor .
When they were anal yzed by cggs chromat ogr aphy, the crystals were bisphenol
A havi ng a patiphabicaahashayving LHw Borathensvions dnd sheathealkyl g of
di phenyl car nd. 4.3 b} o) t540, o uepe was
added to theﬁg?séga?sg? gt??fgéc’inf%?&ggﬂo%?fb?ﬁ%?gtjé&s%a‘gn%i o1r: J'Eslael\E/Jg(!r) a?flhours
and filteé ed70030rbdug®:about 99 . 3 g of bisphenol A having a purity of 99

% or nore as crystals . _ Af t abpve tol yene solutjons were m xe
together to di sti|‘?"%‘Ff‘_’f%ﬁfe%%?f‘?%of%cﬁr#%‘?h%‘h‘mu _%ra%’a%%ﬁu’é%ir%é%l, 25
left to standompbs®Beoni 88t tAE 4886t+EPREr MLitereéNsndhgbs! ethd orHy oduce
about 91 g of crystals. Wien the crystals were anal yzed bg gas
oy

chr omat ogr apRyeSFHES Reeenes gnkgher c dhiso sendemdy ofgaalewrbeylingapeint 92 %

Exampl e 7 S0camBofleft inPehycaLbBRAbE: LCALRAOEOLE" P0UhaRlagsCOMPACt
di sk whose depoSited product on & SUrface has been renpved: for exanpl e,
pol ycar Banat e r esi Wheln sthe seidi gha tlife Al16and63%) mantlafolg ah pheotiopece fed

to a 113 m auytoclave and the aufocl aye seal ed up. The aytocl ayve was
heated 27 HHCRTRFAEN NG DREGSHADARY GLESFRYL CERORE bty & ueLaRE
inlet was opegedoubgdeanbadt bBg7t Osi obtafhea htquid maabonrxbdsiee Uil a
predeterm ned reaction tenperature of 250 C and a predeterm ned reaction

pressure of POtRPRONcFRAGEHPRAYIN Af L@V GoRteRt @St AimpibY Lt eapReRAtee and
pressure vergsrggelefeqt BRYmEhE FBHNLAI Qeﬂigeiliﬁfg%éﬁéﬁ.ﬁénﬁ?e reaction,

t

4
t he aut ocl ave was cooFed to room tehperature quic ts contents
were takiéh odiistilhenidheandnseprsaior ainad yigh pyegasrehandedbmetihbpy, it

was found that_3.9 of di.phenyl r bonat e d 4. 2 el d of 93 % of
bi sphenol A GEFBoREERuGen Boabarained ot Bon fie dioustk, Rerhabm aE e bt “an
aromati ¢ pol geaghanat Simyit e GOy | S&F 4LSRAtIE BspHenBL | $udh as

pol ycarbonate with at | east one hydroxy conpound sel ected fromthe group

consi sting oPlfgPerolah Ravifithe RLgBRSE RaliHRg PNt @& BencREdHReEnd a
Denon S oencEh BReSUBRLELULPILRY 8 BYSasethRnpYokR. Mot | ould

20 bisphenol A can be further purified by distillation or
crystallization as required. The methanol fraction obtained
from the top of the column contains a small amount of dimethyl
carbonate as a component of the azeotropic mixture and is
recycled to the depolymerization reactor.

25 Accordingly, as the content of the dialkyl carbonate in
the alcohol distilling out £from the top of the column becomes
smaller as the operation pressure of the distillation column
increases, the distillation column is preferably operated at
a higher pressure. For instance, when methanol is used as the

30 alcohol, the ratio of methanol to dimethyl carbonate is about
93/7 at 1.5 MPa, about 96/4 at 2.0 MPa and about 98.5/1.5 at
3.0 MPa. Thus, the amount of dimethyl carbonate recycled
together with methanol 1is small and the ratio of dimethyl

carbonate acquired from the lower portion of the distillation



102 . The nethod of claim1, wherein the reaction is carried out w thout

adding a catalyst to a reaction system 3. The nethod of claim1, wherein

-the aromatic 15 pol ycarbonate is reacted with water in the critical fluid

of carbon dioxide at a tenperature of 200C or nore to forman aronmatic

bi sphenol which is a constituent conponerdt of the aromatic pol ycarbonate.

20 4. The nethaqod of .claim 1, wherein the aromatic pol ycarbonate is reacted
with an alipﬁé’ﬁ'iug‘nallg‘é’lrr&veﬁavi ng 1 to 6 carbon atons in the critical fluid

of carbon dioxi de gtneaet eABCASHULPMEL 12801 6n0FeABE Lok 01 d VAR rEILRIUTIHL
bi sphenol and a di (al kyl having 1 to 6 carbon atons) carbonate which 25 are

t he constit uenfiGPEIRaTa tarre R oero PRSSEUSS Paardssitridbed abpye .mdifieod of

claim1l, wher a .C..paky henat £ 1 c;ﬂ!ﬁgqt i ch
may be subst i° t?{}ea %3? gg%%%?’l%ga%oﬁﬁ%r oup Jﬁ]é%/?%%&ﬁ %o cl%r %or%%%%mg' in
the 30 crbti dalwefd Whenoftheardeac tdicox iptessture tofipdreatdeps 1gmek53G@ tdiomore to
forman aronmatic hi sphenol and.a di (phe whi ¢ch may be substityted by a
hydr ocar bon GEAGFHRE AR 25 T oF0aE AGRLEA GRS TTRRPHeRer G o Loiendie
constituent GRTROREHLE. OfFiREnes O ithePQL¥ER1 PARALA. tempdrSturd 6x HRlh0d
of claim3 , wherein carbon dioxide is renpved fromthe reaction system by

openi ng t he ddadkiydn capboamtanyhdrl déatilda pubdtreemdm diavery Pertdioanat i c
bi sphenol i s g iﬁ@aégggﬂn 5 et dinGh %&egﬂ% éﬁ}@?%’t%n a%:fesg@e heg of

claim4 , wherein car Ioxide 1s reno ere I on system and
t he reacl0on dirstdudiatclemt adalium ,arther @petnact dos PdresEumnof the (( al kyl

having 1 to 6, ,.carhaqn atons 10 carbonate, s separat after the en f the
fencton. 5 LRGN GpLumd i B2 aRaPLY FLLHERE AroR e va R
fromthe reagd eHtaYEriRIPdY c@REBHBHCY O BABGIEOIEY ThAP BNE tel or@dtireOn
product containing an aromati c bi sphenol and a 15 di (phenyl which may be

substituted BecoMBRIleRAHIRAG dhe HerpeFature 1F ddedepalamenl zaddisat e

er e Shed st 80 Bhohts!SA5k Oocd pEigaRRE"A, ShoflbE o

subj ect eti5t o diinsttiilatacbonntexts abioudnl wiiMPaandr ghat atsaboegdtis @abosxt at e

the aronatic:ﬁh?%ﬁ%30|Therefore, the operation pressure of the
distillation column is preferably lower than the wvapor
pressure of the dialkyl carbonate at the temperature of the
depolymerization reaction, generally 4.0 MPa or less.

20 As for (ii), after the end of the reaction, the aromatic
bisphenol and the diaryl carbonate are acquired by separating
from the reaction mixture.

For example, the following method is preferably carried
out: after the end of the reaction, the phenol which may be

25 substituted by a hydrocarbon group having 1 to 10 carbon atoms
in the reaction system is made in a non-critical state by
reducing the inside pressure of the reaction system, the
reaction product is subjected to distillation to distill off
the phenol which may be substituted by a hydrocarbon group

30 having 1 to 10 carbon atoms, the residue after distillation
is crystallized with an organic solvent having a solubility
parameter (8s) of 10.5 or less to isolate the aromatic bisphenol,
and further the mother liquor is subjected to distillation

or an organic solvent having a solubility parameter (8;) of



10: The method of claim 7, wherein the reaction product 25 containing an
aromati ¢ bi sphenol and a di (alkyl having 1 to 6 carbon atons) carbonate is
.subjected to distillation to renove an al cohol having 1 to 6 carbon atons
and the residue after distillation is further subjected to distillation or
extraction with an organic solvent to iséPate the aromatic 30 bi sphenol and
the di (al kyl _having 1 to 6 carbon atons) carbonate. 11. The nethod_of claim

8, wherein t ke PeQtPOReptddddded ot bt MPEIP T A% 59 85hERoLSaRALS

di (phenyl whirgd @B%rvi3@akgondletituted by a hydrocarbon group having 1 to
10 carbon atons) cargonate I's subjected to distillation to renove a phenol

whi ch may be substPiatddlpgianhpdyobear panrgedupubavpfigripressoreaebon at ons

and the resi% E e istillation is 5 further subjected to distillation
or extractio H&P? %ahrgFégﬁFd solvent to isolate the aromatic bi sphenol and

the di (phgnyl whictrheagibeiithstiohutespbyatubgdiscarbenegamphehaydoogtd to
10 carbon atons) carbonate. 10 12. The nethod of claimil, wherein
extraction w4%Q &n organi c solvent is carried out using an organi c sol vent

having a sol ubilitynBatApRt£11{ 89164 B theOFed £d%e ldEtei0haLe 1118t 2HATRLI C

bi sphenol fromthe extraction solution by crystallization and further 't he
nmot her | i quorthies ddsifiddiadd ons offo tdties moltheri ddquoraandr ghei vsedl organtkavi ng

a solubility parameter (,89) of 13 .0 or.no i dded _t o .t he .not her. |li.quor
fo Tsorate | AOIYRRE Shelthe s2ine dy e eafibfre f P EIme AR A3 fEhgrans
having 1160 10 car hesogtong) t6athentiesen® inrert 16 hathdr@e 1s provided

depol yneri zation of an _aronatic pol ycarbonate, which conprises reacting an
aromatic pol PcResHRdt efuisnlatingusetpt syhstanges ISP 88 a8t 8YOPASHFt he

group consi StjiRgnAn AN adld RN Aiiarval CAPonAW Beoh thed deplighealtiowa and a
phenol which may be substituted by a 25 hydrocarbon group having 1 to 10

car bon at ons proflucthefimerh @d ogfa tdicaipelyZankiemadien ashdegcadkbeidc above.
po yoarbonate 15 | SRGLS UL AIS-EERIACRL LIl bl hatds Bl
al kyl haysng thel aromazikopoayoakbonade beiioh ephdrial, e t-MwrtyAUpdieiniode b
component s °%JH§iﬁﬂéﬁg¥i€% obtalin a reaction product contailning an
aromatic bisphenol and a diaryl carbonate, (i) subjecting this
reaction product to distillation to remove phenol,
tert-butylphenol or cumylphenol and (iil) crystallizing the
20 residue after distillation with an organic solvent having a
solubility parameter (8;) of 10.5 or less to isolate the
aromatic bisphenol and subjecting the mother liquor to
distillation or adding an organic solvent having a solubility
parameter (08;) of 13.0 or more to the mother liquor to isolate
25 the diaryl carbonate.

As for what is not described of the second
depolymerization method and the above method, 1t should be
understood that the description of the first depolymerization
method is applied directly or with modifications obvious to

30 one of ordinary skill in the art.

Examples
The following examples are provided for the purpose of

further illustrating the present invention but are in no way



polrycar bonate. 15. The nethod of claim 13, wherein the aromatic 31

pol ycarbonate is reacted with the critical fluid of a phenol which nay be
.substituted by a hydrocarbon group having 1 to 10 carbon atons to form an
aromati c bi sphenol and a di { phenyl which nay be substituted by a

hydr ocar bon group having 1 to 5 10 carbo®3atons) carbonate which are the
constituent conponents of the aromatic polycarbonate. 16. The nethod of
claim 14, whéile k& af WM HM9he reaction, the aliphatic al cohol
having 1 to Ggagaeh atons 10 in the reaction systemis made in a
non-critical state by reducing the inside pressure of the reaction system
and then the reacti 8n0pg odirelycaxhenpate z@std peliets {AD0F5H3 af 'Ited.‘)dinsti |

o e 3 2 MLR O S SLOTSL GELBANTLE QULLAEYE 'S U PR

bi sphenol e residu i’l et hHavi hg
car bon at ams nls ofi shitklredepéffed B aa:zautbam'avenhavmng a\nﬁdtah@aijac(ltqﬂ kyl
having 1 to 6 carbon_atons) carbanate. he nethod of claim 16, wherein

the azeotropi®f dikd file 28 S AN I?é‘réﬂqnpﬁ&f’i"éd&l £ER¥I 16a)i YRS £9d t®

carbon at ons @afdahibgcihve %Awkhaaa)utr&ﬂa\;eowéscs%r&% abtu?ﬁ: heSBEQRNMHE I N 2
wei ght ratio of 70:30 to 99: . The nethod of claim 16, wherein the

al i phatic al cagiidtatorhawd ity a.l m&gr@fci:ﬂ riinnems AEtest Hheoltenpérakure

non-criti cal n S 9 The

metnod of ol dered et & tapte reiRE Rl 3y Fef h LERHBRE FOL LIS i ch
may be substithsg qd:dsxstﬁéwwdsozastmmBOAmt@upthavre@cﬁim Ifhe adotlav@s in
the reaction systemis_nade in a non-critical state by reducing the inside

pressure of t RS D T % Qo tamperatnng Gpistidic iCcardan, fiaxdds) was
distillation d&&héﬂ;géd @nld £he U t SVBIECEh &8t 1IBHRS bWt £ak DY cﬁlzt

hydrocarbon group having 1 to 10 carbon atons, the residue r 32 after
distillati on Wtsen:rt}m mmtza@c;weﬁeannalgaﬁﬂcbzwmmhmm@m Ul 4% y

parameter (83 de Ui cihandh ¥ a5 3ekashad! 1h8aieod! 9% ¢ bhahanOlucnd

further the guor i § subj ecte i on o ‘an or
sol vent Q8vi gasa all soluble in methanol and the raw material polymer was

almost inexistent.
Example 2
Like Example 1, 5.0 g of polycarbonate resin pellets,
10 ml of water and 25 g of carbon dioxide were fed to an autoclave
20 having a total capacity of 113 ml, stirred while the autoclave
was sealed up, heated at 230°C and maintained at that
temperature for 4 hours. The pressure was 202 atm. After the
reaction, the autoclave was cooled to discharge carbon dioxide
and the contents were taken out and divided into a
25 methanol-soluble portion and methanol-insoluble portion.
When the methanol-soluble portion was analyzed by gas
chromatography, 0.77 g of bisphenol A was obtalned (yield of
16.5 %¥). The methanol-insoluble portion was dried and when
4.02 g of the portion was used for the measurement of viscosity
30 1inE sol, the viscositynsp/cwas 0.171. (nsp/c of the original
polycarbonate was 0.47 which was reduced by
depolymerization.)
Comparative Example 1

Like Example 2, 5.0 g of polycarbonate resin pellets and



5 solubility paraneter ( 8 ) of 13 . 0 or nore is added to the nother
liquor to isolate the di(phenyl which may be substituted by a hydrocarbon
.group having 1 to 10 carbon atons) carbonate. 20. A nmethod of isolating
useful substances fromthe 10 depol yneri zed product of an aromatic

pol ycar bonat e, which conprises (i ) subj e®4 ng a reaction product containing

an aromati c hi sphenqgl and a diar car bonate obtai ned b dep ri ZI ng an
aromatic pol ychMHo R4t HahPEnveFe d tha 15t W‘pﬂ‘éﬁ%ﬁ’lﬁ'}’ ’#f‘é‘%

distillation gxs rRIEE dNE wha akanak, uFarheEHéw ahenphe @rarfdlmé{iﬁﬁeamqled (ii)

crystallizing the residue after distillation with an organic sol vent having
a solubility qdarw remyatyire Foxr of hawws ¢ o Afdeiratthe: reagitdodt.i ¢he

bi sphenol an t i I
add:ong an or ganl C is]%fvw %gé\/dl % J}% ;f]e%?llf#%@%aé%néélt%rﬂ%ﬁ g%ﬁé)'no%fs .
or nore té t@mMQﬂamcpelxetsc&Mcfst heemh igd wechxpd®.and the
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AL AL As. A% n@)&mnﬂ Dlsphenol A wgsmot observed.  When the solution
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a] ca] ca] cal] caf ca +hed adead)] sam radd cedl satep] sat cal fedbend e aUlagalesa 30
minutes, the introductlion of methanol was stopped to complete

the reaction. The pressure at this point was 8.3 MPa. The

20 reaction product was then transferred to a pressure
distillation column B and subjected to distillation at 150°C
and 1.5 MPa, an azeotropic mixture obtained from the top of
the column was returned to the autoclave A together with
methanol, dimethyl carbonate 3 was taken out from the middle

25 portion of the column, and bisphenol A4 was taken out from
the bottom of the column. When the quenched contents taken
out from the autoclave A was analyzed by gas chromatography,
it was found that 1.6 g of dimethyl carbonate and 4.1 g (yield
of 92 %) of bisphenol A were formed.

30 Example 4 (reaction in subcritical methanol)

Like Example 3, 5.0 g of a polycarbonate resin (ground
product of a compact dlisk whose deposited product on the
surface has been removed: for example, polycarbonate resin
disclosed by JP-A 7-256639) was fed to a 113 ml autoclave and
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by gas chromatography, the crystals were bisphenol A having
a purlity of about 96 % and the toluene solution contained 91
g of diphenyl carbonate and 4.3 g of bisphenol A. About 100

20 ml of toluene was added to the crystals, stirred for 1 hour,
left to stand for several hours and filtered to produce about
99,3 g of bisphenol Ahaving a purity of 99 % or more as crystals.

After the above toluene solutions were mixed together
to distill off toluene, 100 ml of methanol was added, stirred,

25 left to stand for one night at room temperature and filtered
to produce about 91 g of crystals. When the crystals were
analyzed by gas chromatography, they were diphenyl carbonate
having a purity of about 92 %,

Example 7

30 5.0 g of a polycarbonate resin (ground product of a
compact disk whose deposited product on the surface has been
removed: for example, polycarbonate resin disclosed by JP-A
7-256639) and 20 g of phenol were fed to a 113 ml autoclave

and the autoclave was sealed up. The autoclave was heated
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carbon dioxide at a temperature of 200°C or more to form an
aromatic bisphenol which is a constituent component of the

aromatic polycarbonate.

20 4. The method of claim 1, wherein the aromatic
polycarbonate is reacted with an aliphatic alcohol having 1
to 6 carbon atoms in the critical fluid of carbon dioxide at
a temperature of 150°C or more to form an aromatic bisphenol
and a di(alkyl having 1 to 6 carbon atoms) carbonate which

25 are the constituent components of the aromatic polycarbonate.

5. The method of claim 1, wherein the aromatic
polycarbonate is reacted with a phenol which may be substituted
by a hydrocarbon group having 1 to 10 carbon atoms in the
30 critical fluid of carbon dioxide at a temperature of 150°C
or more to form an aromatic bisphenol and a di(phenyl which
may be substituted by a hydrocarbon group having 1 to 10 carbon
atoms) carbonate which are the constituent components of the

aromatic polycarbonate.
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an aromatlic bisphenol and a di{(alkyl having 1l to 6 carbon atoms)

10 carbonate 1s separated after the end of the reaction.

8. The method of claim 5, wherein carbon dioxide is removed
from the reaction system by opening the reaction system and
the reaction product containing an aromatic bisphenol and a
15 di(phenyl which may be substituted by a hydrocarbon group
having 1 to 10 carbon atoms) carbonate is separated after the

end of the reaction.

9. The method of claim 6, wherein the reaction product
20 containing an aromatic bisphenol is subjected to distillation
or extraction with an organic solvent to isolate the aromatic

bisphenol.

10. The method of claim 7, wherein the reactlon product
25 containing an aromatic bisphenol and a di(alkyl having 1 to

6 carbon atoms) carbonate 1s subjected to distillation to

remove an alcohol having 1 to 6 carbon atoms and the residue

after distillation is further subjected to distillation or

extraction with an organic solvent to isolate the aromatic
30 bisphenol and the di(alkyl having 1 to 6 carbon atoms)

carbonate.

11. The method of c¢laim 8, wherein the reaction product
containing an aromatic bisphenol and a di(phenyl which may
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di(phenyl which may be substituted by a hydrocarbon group

having 1 to 10 carbon atoms) carbonate.

10 12. The method of claim 11, wherein extraction with an
' organic solvent is carried out using an oréanic solvent having
a solubility parameter (ds) of 10.5 or less to isolate the
aromatic bilsphenol from the extraction solution by
crystallization and further the mother ligquor 1s subjected
15 to distillation or an organlic solvent having a solubility
parameter (8s) of 13.0 or more is added to the mother liquor
to isolate the di(phenyl which may be substituted by a

hydrocarbon group having 1 to 10 carbon atoms) carbonate.

20 13, A method for depolymerization of an aromatic
polycarbonate, which comprises reacting an aromatic
polycarbonate with at least one critical f£luild selected from
the group consisting of an aliphatlic alcohol having 1 to 6
carbon atoms and a phenol which may be substituted by a

25 hydrocarbon group having 1 to 10 carbon atoms.

14, The method of claim 13, wherein the aromatic
polycarbonate is reacted with the critical fluid of an
aliphatic alcohol having 1 to 6 carbon atoms to form an aromatic
30 bisphenol and a di(alkyl having 1 to 6 carbon atoms) carbonate
which are the constituent components of the aromatic

polycarbonate.

15. The method of claim 13, wherein the aromatic
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le6. The method of claim 14, wherein after the end of the
reaction, the aliphatic alcohol having 1 to 6 carbon atoms

10 1in the reaction system is made in a non-critical state by
reducing the inside pressure of the reaction system and then
the reactlon product is subjected to distillation so as to
distill off the dialkyl(l to 6 carbon atoms) carbonate and
acquire the aromatic bisphenol as the residue while the

15 aliphatic alcohol having 1 to 6 carbon atoms is distilled off
as an azeotropic mixture with the di(alkyl having 1 to 6 carbon

atoms) carbonate.

17. The method of claim 16, wherein the azeotropic mixture

20 contains the aliphatic alcohol having 1 to 6 carbon atoms and
the di(alkyl having 1 to 6 carbon atoms) carbonate in a weight
ratio of 70:30 to 99:1,

18. The method of claim 16, wherein the aliphatic alcohol
25 having 1 to 6 carbon atoms is methanol and the non-critical

state maintains the reaction system under pressure.

19. The method of claim 15, wherein after the end of the
reaction, the phenol which may be substituted by a hydrocarbon
30 group having 1 to 10 carbon atoms in the reaction system is
made in a non-critical state by reducing the inside pressure
of the reaction system, the reaction product is subjected to
distillation todistill off the phenol which may be substituted

by a hydrocarbon group having 1 to 10 carbon atoms, the residue
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after distillation is crystallized with an organic solvent
having a solubility parameter (8s) of 10.5 or less to isolate
the aromatic bisphenol, and further the mother liquor is
subjected to distillation or an organic solvent having a
solubility parameter (8s;) of 13.0 or more is added to the mother
liquor to isolate the di(phenyl which may be substituted by

a hydrocarbon group having 1 to 10 carbon atoms) carbonate.

20. A method of isclating useful substances from the
depolymerized product of an aromatic polycarbonate, which
comprises (i) subjecting a reaction product containing an
aromatic bisphenol and a diaryl carbonate obtained by
depolymerizing an aromatic polycarbonate with phenol,
tert-butylphenol or cumylphenol to distillation to remove the
phenol, tert-butylphenol or cumylphenol, (ii) crystallizing
the residue after distillation with an organic solvent having
a solubllity parameter (d;) of 10.5 or less to isolate the
aromatic bisphenol and further subjecting the mother liquor
to distillation or adding an organic solvent having a

solubility parameter (ds) of 13.0 or more to the mother ligquor
to isclate the dlaryl carbonate,



