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A0O501 U P 12 KAN | NDUSTRI AL PROCESS FOR PRODUCTI ON COF
AOSOTYRIE BMNTY DI PHENYL CARBONATE Technical Field 5 The
present invention relates to an industrial process for
the production of a high-purity di phenyl carbonate.
More particularly, the present invention relates to an
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of a transesterificatiqn pol ycar bonat e, by

using two continuous &ﬁﬁ%@?‘gﬁe di stillation colums

havi ng specified structures, froma 10 reaction

m xture containing a di phenyl carbonate obtained by

carrying out a transesterification reaction between a
TechnitabFleyd car bonate and a phenol and/or a

di sproportionation reaction of an al kyl phenyl

Cc ariopreisentindéntiorardlatesse sindndbisteial pracess éardheqroduction of a

bet ween an al kyl phenyl carbonate and a phenol. 15

high-pRRGKSipRBAA AlrboriatBl IMdte ddrticulam)) eh brétiit @f@intiohyelates to an
inportant~as a raw material for the production of an
. . I , ok i s . o
incus@aRLEs REHE L OMAIH ot THiER AT WbrERy] cbBfcle Wfeh s
a_process _fo [ 1.0 Ly I .
usefufFs 84 Pighial 8t 2 ReReH P B brOn Rt ooty E25O03H, By sfing two
.Wth 20 phosgene has been known from.l o ago, and has
continypys WB#‘@%(é@HHﬁqu‘g?mQS Ving speciied plpktites, from &
recent years. However, this process has the problem of
reactior imiyture resigieg atieheny! saavanase obkained Ry cafrying out a
impurities that are difficult to separate out are
transesterfmationmeattiorapetwseinca dialkyb sathonate and @phena @ndhra
process, and hence this aromatic carbonate cannot be
dispropeefiorstion reactiomotan alkyl phenyiecapbotate tanavorad trahsesterification
aromatic pol ycarbonate. Because such chlorinated
reactibAbétvEd e anEM QHelyl citbbhateldiRd a pPlepokr i zation
reaction in the transesterification nmethod which is
carried out in the 1 A0501 UPl2 KAN

Background Art

A high-purity diphenyl carbonate is important as a raw material for the
production of an aromatic polycarbonate, which is the most widely used engineering
plastics, without using toxic phosgene. As a process for producing an aromatic
carbonate, a process of reacting an aromatic monohydroxy compound with
phosgene has been known from long ago, and has also been the subject of a variety
of studies in recent years. However, this process has the problem of using
phosgene, and in addition chlorinated impurities that are difficult to separate out are
present in the aromatic carbonate produced using this process, and hence this
aromatic carbonate cannot be used as a raw material for the production of the
aromatic polycarbonate. Because such chlorinated impurities markedly inhibit the

polymerization reaction in the transesterification method which is carried out in the
1
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pr of an extrenely small anmount of a basic
AO501&&§£§;‘§§N for exanple, even if such chlorinated

inpurities are present in an anount of only 1 ppm the
pol yneri zation hardly proceeds at all. To nmake the
aromati c carbonate capable of using as a raw nateri al

oese Rl A BRREPAG) T AP BEA RSP Ny, even s
oo G875y 5 8- G 300 ) b o8

separation, distillation and so on are thus( required.
hardiypipeerasetal (Tempke tie gromatimaaibenats sapafie of eg\”@a%se§ raw
due to hydrolysis 1loss and distillation |oss during
materiahbba frepaesteriticatinnr inethot poliicabooetss estroutiesemne maulti-stage
there are many problens in carrying out this nethod
separstiuripwification processesrslichtas enoughOwashing wittna dhetecadieous
hand, a process for producing aronmatic carbonates
alkalifd $QUGSh ahd ®aS Q& bil | Gatéraibpapatidn, distilabmand sdi o ki thus
carbonates and aromati ¢ nonohydroxy conpounds are

requir@!:i.sofbﬂﬂéwnor@?gﬁ’ﬁbld Wﬁdﬁ%@ﬁéﬁétbfﬂé&%éﬁé due thoehydrolysis

reactions are €q riumreactions. Since t

loss ozl Pt A SRl AR oY tobiSek, Therelore,
have been ny difficultigs.in r pduci ng. t he .aronmat.i ¢, .

there AEH Figs ol amige Ph i St Heb BTSN lh g of it (RbLSrial
met hod. Two types of proposal s have been nade to

scalej nprove on the above difficulties. One of these
rel ates to devel opnment of a catalyst to increase the
r e@ottheptherthandaadrasess fongreducingrrmatic sarpengtas-through
proposed as the catal yst for the above type of the 20

transéstanfietioareaciians betweeadtialaplscarbonates ;anol arpmadisi reonohydroxy
acids such as transiti on netal hal i des and Lew s

comp@ahds bas BisbkroWin o Hslseveresudiatransesbadfivatiohsedctions are all
Japanese Patent Application Laid-Open No. 51-105032,

equili%ﬁtﬁ’fﬁr}‘ééﬁti@rﬁ erdinbP Md égﬁiii%mé,@r@ biaxee é)@ren@{ law8itthe
apanese Patent Application Laid-Open No. 56-123949

orionE 4 3PP e T AR s
oo 3 e el 48 hasg AR EOBRH mEBBH" g iz o
Two t58é§ g% pr p%lsiafs tailv%nbele\gri m%%%ztg(?r?n’prg\pedoH 'thSé abgve difficulties. One
of these relates to development of a catalyst to increase the reaction rate, and many
metal compounds have been proposed as the catalyst for the above type of the
transesterification reactions. For example, Lewis acids such as transition metal
halides and Lewis acid-forming compounds (see Patent Documents 1: Japanese
Patent Application Laid-Open No. 51-105032, Japanese Patent Application
Laid-Open No. 56-123948, Japanese Patent Application Laid-Open No. 56-123949
(corresponding to West German Patent Application No. 2528412, British Patent No.
1499530, and U.S. Patent No. 4182726), Japanese Patent Application Laid-Open No.

51-75044 (corresponding to West German Patent Application No. 2552907, and U.S.
2
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A 2 KAN Patent No. 4045464)), tin conpounds
AO5O1S‘3§I§&3¥K rganoti n al koxi des and organotin oxides (see

Pat ent Docunents 2: Japanese Patent Application
Lai d- Open No. 54-48733 (corresponding to West Gernan
Pat ent Appl i cation No. 2736062), Japanese Patent

684 B Sl s, e
o a5 S A o0

Pat ent No.: 4552704 anese Pa en i on
544843 (FaTRSAOREINGIS. \&Imégrr?wga%’@ﬁ dAnplicafe Nseﬁ%%b@?#
Lai d- Qpen No. 1-265063), salts and al koxi des of al kaI|
Japanese Ratenirkppligation Laisi- @@enrNQré‘!a%O%% elapepes P atRitirmication
3: Japanese Patent Application 10 Lai d-Open No.
Laid-Gperil R6960)16Mdddcomegmantisy {YeS. FRatent NDod&b¢htd), dapanese
Japanese Patent Application Laid-QOpen No. 57-176932,
Patent]ﬁ‘ppi’kﬁi%nﬁ_@@f@pe‘fpnbl 601169445 (eddespugingto U-9F5aent No.
conpl exes of netals such as copper, iron and zirconium

5527@1‘3%5 b X6 licRtiod ARAREPRNAG BL-2APBAS CRIpaPBse Patent
4 No 57-183745), tlteg)gl c acid estersﬁfsee

y t
App"%ibﬁflaa%?#ﬂéﬁ-?9#@@2%%35@5?@5%%&%%5‘?%" éa's and
. Pat . 10 P
o 51 bt 45k B e AR oy
o B3 &oa:si?ac'qggzéﬂasgz%hso“é%@%i;%%%@tem@ewa“%%sf e
U. S. Patent No. 4609501)? corrpounds of
PaterAppiieation LaiieOpe Mog Sée! 165 ﬂamﬂa@r@ﬁmnh@w&e
Patent Application Laid-Open No. 20 1-265064), ferric
Laid-@pen & 1(-38E60atempleBes nienetals: sul:@m@@@ﬁl’alr@rhand zirconium
Application Laid-Open No. 61-172852), and so on have

(see Peent Doenrred 5. JaparsedseRatenbpplicationtltaid-Open No. 57-183745),
di sadvant ageous equi |l i bri um cannot be solved nerely

titani@Ycid @5eAN588 PidientBddinishits 62JaphResy Paferit Wppiiodtidrhieaid-Open

proposal s, attenpts have been nade to devise a

No. 5%%55@@}(/@5@&&9 5 U.8. BBidrk Mdmffgueh %Faﬁés@mwﬁt

sys em-as nmuch as possib

oAU N A AL Al o0 e
(see Bg?em%lDocturr]\%n? waapanese Patent Application Laid-Open No. 60-173016
(corresponding to U.S. Patent No. 4609501)), compounds of Sc, Mo, Mn, Bi, Te or
the like (see Patent Documents 8: Japanese Patent Application Laid-Open No.
1-265064), ferric acetate (see Patent Document 9: Japanese Patent Application
Laid-Open No. 61-172852), and so on have been proposed.

Since the problem of the disadvantageous equilibrium cannot be solved
merely by developing the catalyst, as the other type of the proposals, attempts have
been made to devise a reaction system so as to shift the equilibrium toward the

product system as much as possible, thus improving the aromatic carbonate yield.

For example, for the reaction between dimethyl carbonate and phenol, there have
3
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3 AD501 U P 12 KAN been proposed a nethod in which
AOSOH%E’MNproduced as a by-product is distilled off by

azeotropy together with an azeotrope-form ng agent
(see Patent Docunents 10: Japanese Patent Application
Lai d- Open No. 54-48732 (corresponding to West Gernman
Pat ent  Appl.i cat.ion. 0 Pa Aiati

been r3pSYa Aot in gL melAN Praditiod 3= pyrBRLp Y8 distled of
produced as a._ by- prodyct

o e o B S e e R B 58885 10

Japanese Patent Application Laid-COpen No. 58-185536
Japangse PatepAnnlicgtion LaidsDpea e (D487 32 (spstpspondingrtayest
a met hod has al so been proposed in which, usin% an
GermarpPateatt dpplicatidn bb. 236063;tand E1S. dtatent Nemd28275370) iansa
on top of a reactor, an al cohol produced as a 10

methodyin RvHick etie imethditl prodiidedinas & byepradatied refrbved @y bdieg
reaction m xture, and at the sane time an unreacted

adsorSé@bhid'd Bk &lilbAkiel8 e PaRit BRUIMENtS dPaUaictbselPatbt
distillation (see Patent Docunents 12: exanples in

Appli ﬂBﬁﬁ‘.%?cﬁODrP%h%B.t %ﬁ’@hgﬁ@%&h&ﬁ@d O, préntlie 94f0464)).

(Cor respondi ng at ent 4182726), exanpl es
Moredypr £ RRHTSE pas A e bodlt BrapbRbl I it B s Bpparatus jp which 2
s iR o el o A R AT AR

No

Lai d- Open No. 60-169445 (corresponding tq U.S. Patepnt
by-proghict nsogwmptlor@mma@tadrpfﬁﬁaah@@deﬁa %m'ﬁﬁfﬁ,i%@féﬁe same

Lai d-Open No. 60-173016 (corresponding to U S. Patent

time axounréabtEsDstartingxaatsries that eyaperaies is sepasatedgibpy distillation
Lai d- Open No. 61-172852, exanples in Japanese Patent

(see P&teAPDbamientsn12:adxhniples ilNdapdries2oRatéht Applicatioad_did-Open No.
Japanese Patent Application Laid-Open No. 62-277345).

56-12H048 Y Bbrre st iding RROLS (Pateyt Nems 182X E6)\hasawpldsinapanese
bat ch system or  sw tchover system Because there are

Pater AN S0P BB i s Patane
PRI O B B0 AR b 3REse g L1, PARRL NP aso110)
examtpre%tintjg%aggtsg Ig’a?é/nsttp?prgliicgtion Laid-Open No. 60-169445 (corresponding
to U.S. Patent No. 4552704), examples in Japanese Patent Application Laid-Open
No. 60-173016 (corresponding to U.S. Patent No. 4609501}, examples in Japanese
Patent Application Laid-Open No. 61-172852, examples in Japanese Patent
Application Laid-Open No. 61-291545, examples in Japanese Patent Application
Laid-Open No. 62-277345). |
However, these reaction systems have basically been batch system or
switchover system. Because there are limitations in the improvement of the
reaction rate through catalyst development for such transesterification reactions, and

the reaction rates are still slow, and thus it has been thought that the batch system is

preferable to a continuous system. Of these, a continuous stirring tank reactor
4
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referapble to a continuous system O these, a
AOSO‘EH%ﬂ%n%\J'@ stirring tank reactor 4 A0501 U P 12 KAN
(CSTR) systemin which a distillation colum is

provi ded on the top of the reactor has been proposed
as the continuous system but there are problenms such

(CSTI@ﬁf.)&{l?@éé%ﬂﬁEﬁ %rhiétﬁfaﬁ R %o ﬁ'lé’ ovﬁb‘i’i tgr%1 &ﬂ-f‘fdpl rSthh reactor has

e reac sed

been pirpasedaas A comlifons giete ”CeRyi cip PP proEing Sk

difficult to attain the object of producin

reactia salahaing siav A SBSTARIIBIRTEAFE I thaFAsdoRIRg small, based
stably for a prolonged period of time by neans of the

on thabolumenehthiedinsid. netenesit imnet mﬂbleé@uai«erteﬁapacw gadio high.
resol ved before econom cal industrial inplenentation

Accoridingiy disis ificull teeattaiadiea bbjett eh prodsicing/thedarogiatisexgrbonate
reactive distillation nethods in which 10 such a

contifUcUdheRiIaFgel érﬁ@hht@%tél@l?%r aprolengéd pefdd efitimerbyameans of the
conti‘nuous mul ti-stage distillation colum

abov% g4 [@%@%ﬁﬂh&dg} &g ﬁﬁa?@f@&uémréwanﬁltébel rbgbvv@a befdie

en t rst 1n"the worl dto di scl ose t hat
sconBH ARG AT s, o7 0 e o ot
?Bélég%g@f\%\llé{hgg% @KR%%@@ES@S&'H%{'&I,‘ i¥dthods in which

contlnuousl fed into the 15 mul ti e disti i on
such G anReSIQEAloG 940N Ieﬁarr@,ectavtﬂn@mﬂ ueaﬁtmwhoﬁ@

inside the colum in which a cataly is prese

distillation soluom simidtaseguslytwitl separgtion PM\H'%&‘?I'P%@“%B?Y& been the
conmponent contai ning an al cohol produced as a

first ibyhewadddd disclobesthiak sech areantive distilationosystgm is useful for such
wi t hdrawi ng a conmponent containing a produced al kyl

a traféesteffRidionabactidn, fon éxdnopie apeadtivendistillatioa roethodrin which a
(see Patent Docunent 13: Japanese Patent 20

dlalkgtflfsﬁtrbﬁﬁétboa’hd-éﬁ drdmatic ﬁ?droﬁ% %8&%%Z|hd drecondhiivgsly fed into the

'ation nethod 1n which an al kyl aryl carbonate

multl'-sct?gé? ol étzﬁé‘tgﬁif héflufrﬁ'\d ahPltRe FB5ctiBH IE'@?Q@SU%&&HU’O@E!WHSMB the

eaction Is carried out continuousl Yy

cotuffn ShudhE LTy beﬁ%%fengaﬁﬂué@&wmm ajow boing
e e R e A P ihon
contuvr\aﬁufanglg(mhr&]j%awmg a component containing a produced alkyl aryl carbonate
from a lower portion of the column (see Patent Document 13: Japanese Patent
Application Laid-Open No. 3-291257), a reactive distillation method in which an alkyl
aryl carbonate is continuously fed into the multi-stage distillation column, and the
reaction is carried out continuously inside the column in which a catalyst is present,
while continuously withdrawing a low boiling point component containing a dialky!
carbonate produced as a by-product by distiflation, and continuously withdrawing a

component containing a produced diaryl carbonate from a lower portion of the

column (see Patent document 14: Japanese Patent Application Laid-Open No.
5
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25 nt contai ning a produced diaryl carbonate
AOSO“fPB?n%gR?‘B@er portion of the colum (see Patent

docunent 14: Japanese Patent Application Lai d-Open No.
5 A0501 UP12 KAN 4-9358), a reactive distillation

~method in which these reactions are carried out using
. . A . I ' _

49351 % BREHT RS a(BH kR ERrel el RAohe et ESmeff bl using

while efficiently recycli a dial kyl carbon :
two oqiituus il S0s sk soitds i Béred 3 IRRA bimonate s

Japanese Patent Application Laid- n No. 5 4-211038),
produgeg| caniiruusiy,while sffiaienily IeryEHNG R @%ﬁfv' FATRGnate gr Ll&?fd asa

carbonate and an aromatic hydroxy conpound or the
by-praduct (seeeP atemt dogement 15 edapanesetRateniApplicatiagd-aid-Open No.

distillation colum, and a liquid that flows down
4-211088) @l 4 femctioé wistillatominttitiocimwhicbra diallgil derbonateand an

provided at an internedi ate stage and/or a | ower nost

aroma&ticA@Rireky Eb@pothator lth@like ares ebrtifiuougyfeddniothearultiesiage
into a reactor provided outside the distillation 10

. . . d t 1 - 1
d’“'”%ﬁ%ﬂ@gagﬁg :ﬁjlcilﬁ(ﬂ Lt ABRYL d VAR BHrbQgh tid Eoludnri fRRSMithdrawn from

rough a circulating inlet provided
o s Su9BoF A0 KBRS A8 B abihodt g ol e
. ..reactaor and the.distillation colunn (se P TR
distlaGEorATe 268 15 Kptaicad PP ehteaRi mosPEs o g s gtination
No. 4-224547, Japanese Patent Applicati aj, d- Cpen
columpso s jabpng abpsb ERRENPANG %&adﬁtreé'ﬂ%ﬂga@s{hmu a
~ Laid-Open No. 4-235951). These reactive distillation,
circulatinghiset providedeat spstage @bpve e stagenherey thie auilet jsgprovided,
first to enable aromatic carbonates to be produced
wheremntaaction $$ gamied a@itfin bbtimtheyreaatod anddeheg distidfiatian column (see

reactive distillation systens based on the above

Patersti Bsdudserits 3l 6h JdpahesnPatent ppphichtidrell sidiOpen Noecd- 25T
Documents 17 to 32: Patent Docunent 17: 20

Japah&sePafdnt ﬂ?giicﬁ!&{ L&alOSEn Ne. 40802 apaesdeepariitinpglication
to U S. Patent No. 5362901), Patent Docunent 18:

iy [ > No. 01255746, Patent Docunent 19:
Laid %%bn@'efagg?gm Application Laid-Open No. 6-9506

350580t BB b PRI prg ere e
first th; aetn%g}e aromatic carbonates to be produced continuously and efficiently, and
many similar reactive distillation systems based on the above disclosures have been
proposed thereafter (see Patent Documents 17 to 32: Patent Document 17:
International Publication No. 00/18720 (corresponding to U.S. Patent No. 5362901),
Patent Document 18: ltalian Patent No. 01255746, Patent Document 19: Japanese
Patent Application Laid-Open No. 6-9506 (comresponding to European Patent No.
0560159, and U.S. Patent No. 5282965), Patent Document 20: Japanese Patent
Application Laid-Open No. 6-41022 (corresponding to European Patent No. 0572870,
and U.S. Patent No. 5362901), Patent Documents 21: Japanese Patent Application

Laid-Open No. 6-157424 (corresponding to European Patent No. 0582931, and U.S.
6
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BI i cation Laid-Open No. 6-41022 (corresponding to
AO0501EUPdBckANPat ent No. 0572870, 25 and U.S. Patent No.

5362901), Patent Docunents 21: Japanese Patent
Application Laid-Open No. 6-157424 (corresponding to
Eur opean Patent No. 0582931, and U S. 6 A0501

Pateni i SE4F (a1 JAPRNTIScERD! ARPICIBRE S LS, RelBHg 58

Eur opean Patent No. 0582930. an e

(corressqmcgag)to Eurepesan P mmm&a%@ mﬁ%@%ﬁe&hﬁ‘% 5344954)
Application Laid-Qpen No. 7-304713, Patent

Pateng Bocameanh 22e@pansse Raignt Applicationdiaid-Gran Ne. Y@DMé%Patent
Patent 5 Docunent 24: Japanese Patent Application

Docurhehti2$njapaiese PaieaRApplicatien Laid>0Opendio. 280616 Ralest
Pat ent Application Laid-Qpen No. 9-110805, Patent

Docurﬁ@ﬁﬂﬁ@nlap%@meséméﬁﬁﬂ Hita6ioh LARPOipeaiilore-59205 Patento.
- 165357, Patent Documant 27: Japanese Pat ent

Docu@%ﬂ ﬁajé 2l J=3 Pl5tOREA Hﬁatlgn 1 578 Henilb 99‘1110@5 upERBhE

e Patent cation Laid-Op .
st A it Lagcg- pc%zwng estepreace
Documght 22adrReveds deehBRPIGRO0 L2 @éaﬁa‘?%%ﬁaf’ i

Eur opean Patent No. 0785184,
DocugTRnés78) JananessPalsel AeRicalign L2 %5@&%‘?%3%059 Japanese
Publ i cati on No. 00/18720 (corresponding_to
PaterRa#pmticatian Laido@g2a)No. 12008 13145960 dapaness BQta%Apnlﬁcatmﬂ
01/ 042187 15 (correspondi ng to Published Japanese

Laid-DpenNat2000- 09153077 Paiphi Daturentsii9: Jaoaaese__ﬁ’am)t/\ppllcatlon
Pat ent Docunents 31: Japanese Patent Application

Laid-Dplef\-Md 63168436 iie g WbaRaopean Pritent NAPPT 85184, and U.S.
Lai d- Open No. 2 235, Patent Docunent 32:

Pateﬁm&‘f@ﬁis 'Pﬁ%‘t D%hméﬂtd\@o IRRrASHS %l Faplicase® Ndi 00/18720
Patént No. 6596894, U.S. Patent No. 6596895,

(corr%%bdqrﬁ r§% FOIE Pt N N@GEQQ@QQ&)S ﬁgl bSlicaRBA N ©1/042187

N 'sys I cants have

<corr%%ﬁ®c@?%@@psf°@%%oﬁpzq@g Lol AR
2003,;%10@?? & ?ﬁ@%%u%erﬁé g“f : X\égar}\%%te Iﬁatg%{ RSpi |8rtha|<§-Oapen No.
2001-64234, Japanese Patent Application Laid-Open No. 2001-64235, Patent
Document 32: International Publication No. 02/40439 (corresponding to U.S. Patent
No. 6596894, U.S. Patent No. 6596895, and U.S. Patent No. 6600061)).

Among the reactive distillation systems, the present applicants have further
proposed, as a method that enables highly pure aromatic carbonates to be produced
stably for a prolonged period of time without a large amount of a catalyst being
required, a method in which a high boiling point material containing a catalyst
component is reacted with an active substance and then separated off, and the
catalyst component is recycled (see Patent Documents 33: International Publication

No. 97/11049 (corresponding to European Patent No. 0855384, and U.S. Patent No.
7
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required, a method in which a high boiling point

A0501ddgé2L5P¢bontaining a catal yst component is reacted
with an active substance and then separated off, and
the 25 catal yst conmponent is recycled (see Patent
Docunents 33: International Publication No. 97/11049

sa72258), ShRRREIRG: iR a5l U BREP AR o oo
met hod carried out while keeping the vve{? ht ra}t'o of, a

aromais| Rpeljexy eomppeRgin therparioy sx%t%ﬂb‘l% crialystanetabat g rore
systemto a catalyst netal at not nore than 2._Oésee

than ZXQ(ser Phtend Boousneds 34agapanaserRatent Appligationt iaig-Open No.
Lai d- Open No. 11-92429 (corresponding to European

11-92 829 ¢edrrépontiHgBuropedn B zBentio e hd 16618, Bndds 52 Fatgnt No.
Furthernore, the present inventors have al so proposed

62622 OJRt hRGHtheétmotB] e pfesét iAPertiohyhae glsb proppsedalmethod in
produced as a by-product in a polynerization process

ich! 9 i ' LpH8Gtlin GasdIpRatigation
Whmhc@@?p’?%&ﬁ%éegﬁéf ﬁ%engﬁ ﬁ%&%ﬁﬁggtq?ve di s?iafls I g?i on

o e 9 PRGN B TP e fices

aronma
ol_.ycar bonat e e Patent . t : S
meanB 3 4 rog Pt IBHoD artinegen TN, HhgRd spponatd BAHE Geed as
(correspaondi ng to European Patent h?. 0§92001 ang Patent
the ray materaldat PRYMeS7ATDE) ProdudsaiBRtic APNERIDYateR Lsge Paten
prior art docunments in which the production of the
Docurents 85 clapanssetalentAppiisatine LiaigrnereNai 22561 42i on
nmet hod i s proposed, there is no disclosure whatsoever
(correxpoadie EuopeanRatentdio apgR200uandld 8. Peatentdde. 5747609)).
production 15 on an industrial scale (e.g. nore than 1

t OPloRRIvehrih alld@thése pher &t doyumieats inhioh the pggkition @f the
such a process or apparatus. For exanple, the

tHUH ' réuttiveadi fletRBd i¢Bi d, there is no
aromgﬁ(g%tﬂequa?‘%%&@ggﬁ%géf&ct%a?jlﬁﬂgﬁgﬁnbers (I)éf_grsotpgggs (I\elire :

t
i ' {ras@bfoduction

disci@fe fptepdVe of BPRRY fHchE: BF ablaraflty bR MauSbRoduct

col s .di sclosed for, praduci i ' I -
on art b Sl SoaE S hor 85 YRR PRl fHeg B8 ceseription

are as surmarizedinthefollovvingt?blﬁ. 8 . .
suggesting such a process or apparatus. For example, the descriptions regarding
heights (H; and Hz: cm), diameters (D4 and D2: cm), the numbers of stages (N4 and
N.), and the feeding rates of the raw materials (Q; and Q2 kg/hr) for two reactive

distillation columns disclosed for producing mainly diphenyl carbonate (DPC) from

dimethyl carbonate and phenol are as summarized in the following table.
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A0501 U P 12 KAN TABLE 1 HL D, N, QL H2 D2 N2 @
AOSOPUPHRT KADDCUMENT 600 25 20 66 600 25 20 23 15 350

2.8 - 0.2 305 5-10 15+ 0.6 21 PACKING 500 5 50 0.6

400 8 50 0.6 23 100 4 - 1.4 200 4 - 0.8 24 300 5 40

1.5 - 525 0.7 28 1200 20 40 86 600 25 20 31 33 34

600 - 20 66 600 - 20 22 35 In other words, the

bi ggest conti nuous illation colums

used when carrying STABGEEtﬂE)n usi ng the

reactive distillation systemare those disclosed by

the present applicants in Patent Docunents 33 and 34.

As can be 5 seen from Table 1, the maxi num val ues of

the various conditions for the continuous nulti-stage

di stillation col urms di scl osed for the above reaction
=2 cMm C D, cr 2PATENT

Nzwi 5p (cbat nt ’Docug%znt 25) | 9 866gkg DOCUMENT

01 !\“I o LIIC Ut : IIUuIIl UI IIB Iyi
przsdu,e&ﬁ/\a 68R1 \| afir dx n%'i’ely 52 kgl he 19
380hi chawas] not ap a@unft 3ps0dus-edo dn an'u"“r%uso.ﬁi a 1@t

scal e. As| net hofls for {separdting th:m@iq nyl

carhonatelfromithe redction b xt i contal ni N
5afi pheny| FarsBonht @.6 hat 468s lbedn prodﬁ@ed thﬂ&Jq 23
“manse?te rtircati gng re%bl dn gnd fthe Jike bg_tg«vem a 24

e b oo Aol

Sp-BeRatre—aloTe pucl UI S A ot alt; 1Y) Ilul. El I cll

308 Hes®ri bed®abbvd-5and ther] pdiflyi n@®t hel dPhehy 28

1208 popat e| «oys|alsg zg4t igpo 15 p®t Hods20di sfi [Aatjon 33
nmet hods apd thelli ke hHave bgen prgposed. Wth re ard34
to the

600 - 20 66 600 - 20 22 35

A
X

=)

In other words, the biggest continuous multi-stage distillation columns used
when carrying out this reaction using the reactive distillation system are those
disclosed by the present applicants in Patent Documents 33 and 34. As can be
seen from Table 1, the maximum values of the various conditions for the continuous
.multi-stage distillation columns disclosed for the above reaction are Hy = 1200 cm,
H, = 600 cm, D; = 20 cm, D2 = 25 cm, Nq = N2 = 50 (Patent Document 25), Q = 86
kg/hr, and Q2 = 31 kg/hr, and the total amount of diphenyl carbonate produced was
only approximately 6.7 kg/hr, which was not an amount produced on an industrial
scale.

As methods for separating the diphenyl carbonate from the reaction mixture
containing a dipheny! carbonate that has been produced through transesterification
reaction and the like between a dialkyl carbonate and a phenol as a starting material
as described above, and then purifying the diphenyl carbonate, crystallization

methods, distillation methods and the like have been proposed. With regard to the
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9 0 P 12 KAN distillation nethods, three nethods
A0501hla't€8§b%é proposed. One is a nethod in which the

di phenyl carbonate is obtained as a columm top
conponent froma distillation colum; for exanple,
there are: I) a nmethod in which the reaction m xture

aanfEFIOLRY 418 PRSI R Oy i
e 3SET Bl BB 255 gy O B O st

Pat ent cupent 19); I1) a nethod in which the
‘COIUmPeKthx@H"%i?'xtWéF%a%nt aining the catalyst is subjected

to flash evaporation, and thus separated into hi_sgg_ _
bd) rimethpdiinwhieh the mackenmixivre gonteining dee Sﬁta?!rﬁé is distilled as
catal yst and a | ow boiling point material, and then

is in atbatch bypebdistillatepnpuolumnpand thendiphenyli carbpnaig ispbigined as the
distillation colum for starting material recovery,

columintdpaontidridrit $ées examplt oftPatephBoylumeat hopetample 2 of Patent
obtai ned as a colum bottom material, and then this

Documeht!fg);bottom material is distilled in a purifying
col um, whereby the diphenyl carbonate is obtained as

a [ . . .
2 SPA B GERORR Tont SE LA oBURE e SRafEL i suiectod
-100824.. P CISHNE : -
to flasty Y aRetioth S s Rk oA it RE R o f feteria contpining
most g GBS LSnG STk el ol RSy ks B B9/ 8HR poin
evaporator), and thus separated into a high boilin
matefialingistag & AglIStHGHPR cRIUM FRstaNa HateRE! EcpYENh AY2
| ow boiling point material, and then the 20 | ow _
catalyspicontaynipgidipheny earkanate issotpinedeas @ gobsmn batiesmaterial, and
sequential distillation using a distillation
then thipeslatrsbottommstenigl ishdistdledah amarifyingecolamhj whereby the
fraction separating colum, a nethyl phenyl carbonate

dipheryPadrbbhatk Ubtanedaiira soldnheRydompsientdtee FatentDoagnent
col um, whereby di phenyl carbonate is obtained as a

o7 Ly Ve SN Bl ARl By Tept« d0be2d ot
DocuPrit 98¢ YapSnds< BLIEA Application Laid-open No. 9-169704); and

11y a method in which the reaction mixture containing the catalyst is distilled
in a distillation column (or evaporator), and thus separated into a high boiling point
material containing most of the catalyst and a low boiling point material, and then the
low boiling point material is subjected to continuous sequential distiflation using a
distillation apparatus comprising three columns, i.e. a light fraction separating column,
a methy! phenyl carbonate separating column, and a diphenyl carbonate separating
column, whereby diphenyl carbonate is obtained as a column top component (see
Patent Document 25).

Another is a method in which the diphenyl carbonate is obtained as a column

bottom component from a distillation column; for example, there is:
10
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bqt.t onent froma distillation colum; for
AﬂS%QEﬂ%E@ here is: 10 A0501 UP12 KAN IV) a nethod in

whi ch the reaction m xture containing the catalyst is
distilled in a distillation colum, and thus
separated into a high boiling point materi al

C‘Wﬁ@‘rﬂétﬁ%ﬂﬁ%&h.&% g{e{‘hen {aﬁ'nérﬁfuré‘ nfy :‘uﬂé’tt‘?@}:%{'taﬁ%t is distilled

ri al

o oA B e e
contanicTRs! PUS SAHFCATY A BEHERAOG LB AT e 1he low

obtai ned as a side cut conponent froma distjillation

boiling ppintmatecial is digied in amﬁt&ggp@ colymn, aRd thediphenicarbonate is
the reaction m xture containing the catalyst is

obtairied asd wokonn bbtiom ¢dmpohenddseé Patemtddocuraentodt )col um,
and further reaction and distillation 10 are carried

OUThe WiHdre9% rhdibodiin haiioh theadipheayiecarisoredteas obthimed as a side
side cut conponent fromthe reactive distillation -

cut co?ﬁ’bdﬂﬂht(ﬂ%?ﬁapd%&ﬂ&hoﬁ%wtfo?&am |@, tRergr@od i n which

he reaction m xture contalnlng the catalyst i's

| WLS %%ﬂoﬁqu th%vl%%E{I@ltl 'nfiﬁuré‘ nttamiﬁ AP L

I Ng poln eria cont I Nl ng St of

oo 2k ¥t 82840 UBHAARH e bl PN ey %@ﬁﬂdglswavon
into tllt{yﬁbe col rmand dj sti l] atjon is, carr

are cgjjed qmew 8P mmpam&m%bt?@ eHASR Sisde 4 Cgmponent

side cut conponent fromthe reactive distillation
from bl reaptiye distitatiomeolpawuseatiRatent Bagumsnt BhY ent
Docunent 39: International Publication No. 92/18458
(c¥lrametimid mgwhichihe reacticmmixtiore caritaingg thewgatslyst is
nmet hod in which the reaction m xture containing the

subjecticaioyfidsh evaficsatior, ahd tAQs isepardted #ito minigh\boilingousiohmaterial
and t hus separated into a high boiling point materi al

contafiRg Mkt R tﬁ@éétaafst bha LRWWabifhg POMht andteralhahbitian the low
point material, and then the low boiling point

bonllngﬁ:gffﬁﬂ rﬂEt HﬁHrBHHEé‘ﬂjldté‘ta d@tn%‘ﬁ%ﬁ%mﬂﬁ'aer'diﬂllFa%Hﬁycarrled

di st | ation I's carried out, whereby the di phenyl
out, ErRBYhE ol ARy St SREBEBmpef T rom e

reacti{/aepé}gt‘ﬁfa?ioﬁaéo?&&n (see Patent Documents 34 and 35, Patent Document 39:
International Publication No. 92/18458 (corresponding to U.S. Patent No. 5426207),

VIH a method in which the reaction mixture containing the catalyst is distilled
in a first purifying column, and thus separated into a high boiling point material
containing most of the catalyst and a low boiling point materiél, and then the low
boiling point material is introduced into a.second purifying column and distillation is
carried out, whereby the diphenyl carbonate is obtained as a side cut component
from the second purifying column (see Patent Document 40: Japanese Patent
Application Laid-open No. 11-49727); and

VIil) a method in which diphenyl carbonate containing phenyi salicylate is
11
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plLication Laid-open No. 11-49727); and VI11) a
AO5Oﬁ@Pﬁ%@WV\hi ch di phenyl carbonate contai ning phenyl
salicylate is 11 A0501 UP12 KAN introduced into a

di stillation colum having the nunber of theoretical
stages being from5 to 15, and distillation is

e
vom S5 AR oL LGB B gt s

pen No, 9-194437 (correspondi ng, to Europe
than R0 En ARV NEABRBSTY| CaFRRAIE IS OPRIRIASS BEN RaurProRgRent
vari ous problens remain with such di phenyl carbonate
from the shistilation colunin {s=e PatentBosoment S6hJapanase Patent Application
distillations. Mire specifically, the purity of the
Laid-apgphioy 89— ta487n@oarespoadingdo Huropedn Phaterd iNay ©78A048)).
low, and noreover this is a batch process and hence

| sSHo@kvE ity RedrPShdvis thatvefieas ippobléMsa@nedin with such diphenyl
i ndustrial scale. Regardi ng the above 11), the nethod

carbogét{%n&rrﬁtlar Hﬂﬁéﬁtlo\f}z etl'ﬁ:o%ﬁé?ﬁ théﬁ%tdlglﬂlatléﬁg tﬁ)’%re

onat e I ch was ob ai ned t hrough

spemf&il&m u?ﬁ‘%@% %f ﬂ’?ei &Bnﬁggﬁ}bm&%m&nﬁ thif ﬂ'tﬁé a%ove 1) is low,

PRARN —ARDGnt of

and n?%'{egy?r q?ﬂlsf 5 Fﬂ@ﬂepgﬁgm@ngheﬁge isath&ya%Bfe {o?\%ass production
di scol ored carbgnate. Wth the net bove

on armsdv?tr'?l S%ﬁ'ﬂce&?ﬂﬁwn% H&?P%%Pbéh%ﬂ?‘“gg Hgkﬁ&ﬁ cyment 37

h tenperature at the bottom of each of two t he

is a batcgt methad, enddbe dighenyl carbonrte whight was abtaingd thrcugh the
separating colum and the nmethyl phenyl carbonate

methee discidsecdgndtentDocurdent38 ontainda ditansmtaataly s, ghbeit in an
tenperature in the di phenyl carbonate separating

amous® bofl Bt miohe tiArph P, el et i8 rict suitablerasda réw imagerigl for the
about a decrease in the purity and a decrease in the

prodt)ﬁn%h%f PRgNHRRY Biscoldred PBlyearbdaté hewaparne methodidf the above

ich the d| phenyl carbonate is obtained fromthe

1 SEGR R s e S s 004 ek o
each &1;& E eggitsﬂ @aqtog{ %cﬁlggp%,b ¥ &n¥iignt F}Scﬁc?r?géﬁé}ﬁtl% Xbitln and
the methyl phenyl carbonate separating column, and is then subjected to a high
temperature in the diphenyl carbonate separating column, the diphenyl carbonate is
altered, bringing about a decrease in the purity and a decrease in the yield.

Moreover, the method of the above IV) in which the diphenyl carbonate is
obtained from the column bottom is unsuitable, because the purity is low and hence
a desired polycarbonate cannot be produced.

With the method of the above V), the reaction mixture containing the catalyst,
the unreacted starting material and the impurities obtained from the bottom of the
second reactive distillation column is introduced into the third reactive distillation

column from an upper portion thereof, and the diphenyl carbonate is withdrawn from
12
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b he eacted starting material and the inpurities
AO5010'HPAEnEgR'Fromthe bottom of the 25 second reactive

distillation colum is introduced into the third
reactive distillation colum from an upper portion
thereof, and the di phenyl carbonate is withdrawn from

the sid;elzgﬁ?ug%irclij P2t YENiS &}gb Wit h'g?ﬁ%ljf 6%!35??22%%’ gastta!yst, the

Ial_oncourm_. or o_rm__ .
st o AT 4 o %, DR S S S e e

. diphenyl carbonate is low. Wth the thod of th
purity abﬁiﬁédmh?nyltq%boréﬁmw%f W%Hgﬁwetbggﬁgﬁé? @LBY%S(@GHE?
Is 6.7 kg/ hr (exanple 3 of Patent Document 5 342 or
amout o dighemy! careonste prodycemkis &nf kobe (exarples3 of Rateni Dagument
not on an industrial scale. The nethod of the above
34) on\8.9)kgity (exampfeet ab Patemtdiessnent85); whichns oot oafan industrial
di phenyl carbonate produced is small at 2 kg/hr

scale ( eXREMeRhSd of tHeaalsde VY & preféfible ﬁm‘e@b, bet thetarourtrof
i ndustrial scale. Myreover, the nethod is carried out

diphe%ltd%rﬁ&‘?ate??k?ig%éd RsRAILEED gg/oﬁrgekérﬁpfé 8 Sf PRt DOdnent 40),

col umm at vacuum of a, and 10 hence
7 ol _ ti q ey _

whicr| ST b} iTBHEIESAE! | Berdl- Sl £ deioh BRYAA tne
cotur{ B RS e b A BB GBEGTA6 4 P syl oF 24G o, ame
vencs kb ol so B wous o G R a3y o cation

Docunent 36), nothing is stated whatsoever for other
colummyauid be required sqwagmmg@, vasliem €oldd e mataingHeny|

carbonate is produced using the phosgene nethod in

t hMereowserpivith tlaethetleod of tHe abave \dBE); althaelgh itis stated that the
purification nethod for di phenyl carbonate contai ning

contegllbPphemyi edlitylateris redscedipdin 3P0 sprattatsuppingexampla 2 of
with regard to the chlorinated inpurities (which have

Pater@DAANSERBHT ASRINPI StARARPHAMEBEVSTTFHF Sihel ImpOFitékIC &Fat
pol ycar bonate and the properties of the pol ycarbonate

a5 oh 0,0 SRR BBk Yy o, it
methhgﬁ%gjﬂ% ig?%m\ﬁ'iel, lﬁgpq’&eﬁ% FEPY ARROY p&iddibhFRbin%d 18P diphenyl
carbonate containing chlorinated impurities, nothing is stated whatsoever with regard
to the chlorinated impurities (which have an adverse effect on the polymerization to
produce a polycarbonate and the properties of the polycarbonate even in an
extremely small amouht of only a few tens of ppb). With this method, such
chiorinated impurities will not be separated out sufficiently, and hence it will not be
possible to use the diphenyl carbonate as a raw material for a polycarbonate. This
is as described in comparative example 1 (in which the alkali column is not used) of
the purification method (in which after washing twice with alkaline hot water, washing
with hot water is carried out, and then the diphenyl carbonate is dehydrated through

distillation and then passed through a column filled with a solid alkali, before being
13
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o use the diphenyl carbonate as a raw
Aosmrrg?’j?i—g?‘ or a polycarbonate. This is as described in

conparative exanple 1 (in which the alkali colum is
not used) of the purification nethod (in which after
washing twce with al kaline hot water, washing 25 with

subjed184 tﬂ‘@é@dcd@pr%@%u%%ﬂsfﬂ%ﬂon% ‘ﬁ'u%] Rei- ts?ﬁeddll@ﬂ%ﬂwn c Iumn) of

car bonat rate roug d| S | at1on and then

BT e SR gty o
o T Bl A Y

lication Laid- Ot)en No. 9-194437), which vvas fil
wihermerenia Ratant Beeamenhdds the tﬁ@R?Fatlﬂé‘? and t'mawefhtch
36. Furthernore, in Patent Docunent 36, the o
phenal stasts tax e distiled offrim the case that seattionds carrigd eut with bisphenol A
distilled off in the case that reaction is carried out
are giveh sl setitotbf dvalaatingthegpurity ofithrediphenylf carbahatetdbtagined
the purity of the di phenyl carbonate obtained through
throuéﬁ‘méjdjn%hlllétlo@i bobevalubticy of wakthem teé digheingBtarbdpate is suitable
di phenyl car onate is suitable for polynerization

for po@ﬁﬂé‘r@iattb‘?\ éﬁeﬁ{rfdg c%‘r'rtl %ﬁl}.{lrﬁsﬂﬁ 'tﬁlsttéﬁtm?wd ThidlisSbdcause

ecause even carbonate o purity

even g&gr&;p ‘%}Iﬂ}zl g? o&l &W@uﬁtg bgggf 5?)& gé%:g&t?%%ﬁeeréguired

degre&ﬁa*md&v?rgﬁ'ﬂ%t%ﬁ@ﬁ%e proriceSyBIn TR, G605 Fjiwmﬁh‘ phenol is
net hod, a large anmpunt of 2, OE'@? %

eliminated prsyeniiciants  Mergoxer, élw\ﬁatwls exg 'Parmet od, a large

di phenyl carbonate containing, for exanple, 1 ppm of

amouph bbRichpprecfiNadHibdsed omthe bisplhenal & isaised ag a catalysit even for
t he di phenyl carbonate is of high purity and is

diphesw| tarbbeatescantaiming fomexamplel 1fppm af phlloyipatesoimpugities, an
woul d be obtained. As stated earlier, the diphenyl

incorret Boslaktos ﬂ’ﬁﬁt&h@kﬁ&ehyp@@ﬂb@ha@lswflh’?@ﬁ pdrityngnd istsuitable as a
cannot be used as the raw material for the

raw nQé’thSﬁFoP%rﬁélﬁceﬁboﬁéﬂe wétﬁld%éjbtﬁlﬁfﬁédw'méte?cﬁéémér the diphenyl
since such a large anount of an al kaline catal yst is

coroilho S B LG I3 St ol Bad i
mate%ffgﬁ@ﬁﬂél&gg@gpgec ggglﬂgalgﬁ)é'g%\%r{ Bé&ﬂ%izaki?:a?ﬁhggtsuch alarge
amou\/\rﬂ%tf Sa%eavll?arhnoe catalyst is not used, this evaluation method is not suitable for
evaluating the purity of dipheny! carbonate to be used for producing polycarbonate.
Further, in Patent Document 36, there is no specific description whatsoever of
purification of diphenyl carbonate that has been obtained using the transesterification
method. Since the types and contents of impurities differ between diphenyl
carbonate obtained through the phosgene method and diphenyl carbonate obtained
using the transesterification method, it cannot be said that diphenyl carbonate of the

same purity will be obtained through the same purification method. It thus cannot

be said at all that diphenyl carbonate having the required purity for the raw material
14
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PUBL b j on of di phenyl carbonate that has been
AOSO"OQF{J\?ﬁg%‘ sing the transesterification nethod. Since

the types and contents of inmpurities differ between
di phenyl carbonate obtai ned through the phosgene
nmet hod and di phenyl carbonate obtained wusing the

of the mﬁﬁﬁég?‘ rvt)diﬂa bebuiEhEd $hroughdha 'E)thﬁéﬁtuﬁﬁlinlétﬁbcgﬁbf Patent

onate of the 25 Sane purity w

oo PSS ™SR U8 0T G 5 A ko
Patent S5zt 5B 15 R kDt b aR Rl i R stais
o e LR T L RS R

carbonate disclosed in Patent Document 36 is 0.57
dialkyk ganponatehant ai phenel as s dartingduateriahin thearesence ekt i on
m xture obtained through transesterification reaction
homobeheaescatalyst denéially coatdins sadousiteaxtiphdygprodacts.  In particular,
starting material in the presence of a honbgeneous

ifa diglﬂé@l XSitb@ene cdhtaining M@ anmunts bbhighrbeirig peint by-products
y-products. In particular, if a diphenyl carbonate

havin%%i hé} B&ilihG PofHTavaN thatlof HeRiphBhYI dXibBRAatR! such as phenyl
y- product s aving a higher boiling point than that

saiic@%{@tﬂgn&ﬁm‘;wﬁn@?@ ensSHeh as phenyl salicylate,

one, pheny oXybenzoate, 10 1
R L R I B U

| evel is used as . the raw material of the
reducgckian fo. SISt AVEHS KRR 5 19k B ORaIeEal B ( hese
hi gh boi ling point by-products wll cause col oration
transestarifieation metadpelyearppoaie: thessthase high prilisgnaintdygpraducts
to reduce the amounts of such inpurities as nmuch as
will causss chibmtioncamsl deteristationtin ghoperties ng Itis thsi preferable to reduce
by-products are difficult to separate out, and with

the amUhtdsf suchpiaarditiessaniich asiposkide.ndtdoweeer, pusls higheboiling
to reduce the anounts of such high boiling point

point By-froadeGtare diMabIt tPséparbld bat, @Rl Wity flethdds proposed hitherto, it
particul ar, there has been no proposal whatsoever of a

. . Lo _ i
nas R BB 31 USRI AR gl fabe b orocuct
dowrﬁtlﬁrﬁ gg@g‘%\lmg )Equé'hg ol dticife &y HEY 5ditho Brogbsal whatsoever of a
process for the production on an industrial scale of not less than 1 ton / hr of a

high-purity diphenyl carbonate required for the raw material of a high-quality and

high-performance polycarbonate.

Disclosure of Invention

It is an object of the present invention to provide a specific process that
enables a high-purity diphenyl carbonate that can be used as a raw material of a
high-quality and high-performance polycarbonate to be produced stably for a

prolonged period of time on an industrial scale of not less than 1 ton / hr from a
15
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erformance pol ycarbonate. Disclosure of
A05012ﬁ%2+'%ﬁ' is an object of the present invention to

provi de a speci fic process that enables a high-purity
di phenyl carbonate that can be used as a raw materi al
of a 25 high-quality and hi gh-performance

reactifn¢gArd Aittafiria Rady S e aBliat bier Baycts i RN |
Obtamssﬁmwshﬂweéﬁ%@ﬁeés ot R ! Gk adfiaRyitibbnate

has been obt ai ned through transesterification
and a pbgpel aha gAMtipa&ateldl using a dial kyl carbonate and a

phenol as a starting material. Since the present

i riinee thespuisent pweatass pissiesed a @FOC@G@J%PWGUQFMPF@“;

carbonates using the continuous nulti-stage
carbonatesiusiray ihercantinuous mudtiistage gistifationl eplumaguanipusyproposals

processes for the production of reaction mxtures

regardifg prodigees droatpreductiirboieizetiom ynixtapes corfitairivg aromatic
reactive distillation nethod have been nmade. However,

carboh8@3by1RkanabF tﬂéﬂ%@acﬂ@e @hs‘m&hén AeAh&d Rade BeBAPhade. However,
operatiing tine |aboratory level, and there have been

these'h%vglaﬂ%&j;gaﬁéfg%;ﬁsgas%'acsmr%sé.saémgttgﬁgféﬁara ry level, and

pro uctron on an i1 n SCa
e SRR NSRBI b g mase
o e e i ER e

present inventors carried out studies ai Q(i')
dlpheﬂV'sQﬁib@fﬁatﬁdhat eqrebe Lsedasdbedawenaleriehgr a high-gHaliyand
di phenyl carbonate which is inportant as the raw
high-perfarmiaxiceqfolydasbaBate ghn yiest of resa ¢irsugisianeesotheapresent
pol ycarbonate to be produced stably for a prol onged
invenfurs icaghief obti stedies amedral disaovating @speaific procesesrablingha
lton/ hr. As a result, the present inventors have

high- ﬁl@t‘ﬂ?'ﬁﬂwérﬂll E8®oPaeS #hfch |§\i|¢lbbrtﬁﬁt ad i ravws maitéridlief the
first aspéct of the present invention, there is

ish S48 85 ook 8 Bb i X pe pl iy o
prolonged period of time on an industrial scale of not less than 1ton/hr. As a
result, the present inventors have reached to the present invention.

That is, in the first aspect of the present invention, there is provided:
1. In an industrial process for the production of a high-purity diphenyl carbonate
which is produced continuously from a reaction mixture containing a diphenyl
carbonate, which has been obtained by carrying out a transesterification reaction
between a dialkyl carbonate and a phenol and/or a disproportionation reaction of an
alkyl pheny! carbonate and/or a transesterification reaction between an alkyl phenyl
carbonate and a phenol in the presence of a homogeneous catalyst, by continuously

introducing said reaction mixture into a high boiling point material separating column

A, and continuously carrying out separation by distillation into a column top
16
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[ | S produced continuously froma reaction
AOSO@Q@P&Mm ai ning a di phenyl carbonate, which has
been obtai ned by carrying out a transesterification

reaction between a dial kyl carbonate and a phenol
and/or a disproportionation reaction of an al kyl

comp@*l?ﬁﬂ}ﬂgn at&ﬂﬁ%@eqﬂ% yl %ggtfr ?Q&?né Igﬁm@gtqrﬁ%l?ﬂtp%ﬂent

resence neous..ca aI 5
e coffzimiaaon failiet AREREN ARty Ttrodie e R og
poi nt naterlal se t|n cont i nuous|
compBRAThATIGIR CRNSTRT GerRoRetR PTG SlimBrE PAVOLA HGR fit outiet,
top 16 A0501 UP12_KAN conponent AT containing the
and caniimenply carryiog aub saparation dyudistilistien e FPIAEHOP agsnponent
containing the catal yst, and then continuously
By, a sidercud comppneat Bs @nidiamoluom batter eoemponant Bat thesimprovement
di phenyl carbonate purifying colum B having a side
whichcém@riddset , and continuously carrying out separation
by distillation into a colum top conmponent 5 BT, a

Si G said reRiBA WQ&r@%eﬁféﬁhﬂ ooy WengrtaTromadrial having
BB, ‘t he I nprovenent which conprises:” (a) said

a |OWEIE?8I‘Ih§$DI;Hat){I.I|% fhalt %I?Er?é Q&Xﬂpﬂeﬁr}fg? catholiaty, MRl %’B¥ deight of

ower pol nt t’han tha

ol S R oo Byl e o2

10 % \Q&%t otd %%%'ﬂi%t%oa?n%%ﬁéné% ey ﬁﬁé’%g % hiher BoiiRg point
boiling point that that of the_ diphenyl carbonate,
that thals@idhe sinfemyl cagponate haser ol QP ? Yok eiBNt GHSA pegiction

(b) an anmount of said reaction m xture continuously
mixturert r oduced into said high boiling point materi al

separating colum Ais not less than 2.5 ton / hr; 15

( c)b)san dmbbuphobsaitiregctior mixtom esntmuosslydnoducedintaisaid high

A conprises a continuous nulti-stage distillation

bmllr((@%dimﬂnaﬁﬁﬂa'ﬂ geﬁar‘aﬁﬁgtda)ldfﬁ'] (GEhot fEsitAah des tirpmet er DA
cm an internal with a nunber of stages nA

t akinsA XohipRises a
By g ko
continuous multi-stage distillation column having a length La (cm), an inside diameter
Da (cm), and an internal with a number of stages na thereinside, wherein La, Da, and

na satisfy the following formulae (1) to (3);

800 = Lp < 3000 )
100 < Dy < 1000 (2)
20 = na = 100 (3)

(d) said column top component Ay contains 1.1 to 25 % by weight of a
material having a lower boiling point than that of the alkyl phenyl carbonate, 11 to
47 % by weight of the alkyl phenyl carbonate, and 52 to 84 % by weight of the
diphenyl carbonate, based on 100 % by weight of said column top component Ar,

(e) an amount of said column top component Ay continuously withdrawn from
17
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000 (1) 20 100 DA < 1000 (2) 20 nA < 100
AOSO‘E@?’JIZ':@ aid colum top conponent AT contains 1.1 to

25 % by weight of a material having a | ower boiling
poi nt than that of the al kyl phenyl carbonate, 11 to
47 %by wei ght of the alkyl phenyl carbonate, and 52
a coluhth x O/Qg ‘Fﬁdtgﬁﬁmﬁé fh‘?n?&eﬂél@tﬁié‘x‘étlrﬁg'ibagﬂﬁﬁana%‘éﬁﬁnuously
0 )

on 1 y wel ght sald col um t op comnponent

introdége Iﬁﬂ% %u bhgb%lgﬁrgo é}eg{mf}i@@ ng{@'? %‘ég%uo{\%ﬁs than 2.2 ton /

hr- columm top of said high boiling point materi al
r separating colum A and continuously introduced into

sai d d| phenyl carbonate purlf in lum B is not. |ess
t Hahsagid liphsiy] cathonate puity|ng lw%sfﬁ?mm'%ﬁé@nﬂnuous

purlf ing colum B conprises a continuous, 5

multi-siaige; distiliagjen gioksmn havingra tepotivhs ker). @y wsiderdametss Ds (cm),
(cm, an inside diameter DB (cn), an internal

an intehe ¢hereirndide, @m intet &1 4t3d middle poiriich ef fher ¢dlemnpénd lmeside cut
colum, and a side cut outlet B2 between said inlet

outlet®2 betlvddiresaidlinlen B Giridatiie dolumb ibittom, nnndieeh ainusibegesf stages
of the internal above the inlet Bl is nl, a nunber of

of theﬁh@ﬁﬂ aovef thtehﬁle’t RY % PRl a H@Fﬁb%? of sfd@;%s' r}}' dtithSintandl between

e side cut outlet iI's n2, a nunb st ages n3. of

the infc—ﬂ?f hg 'iﬁ?ls@eﬁn %ﬁhgf’\B% hsené 'adﬁurﬁEEr 8#&:5553 %2 of ?he‘?rlemals
L WW BB e

wherelg)LB, g)@ &1,,{3 Qa,ﬁyd? 1 szgtisgy he o!l%vzvng fAc'J(r)mLQe (4? tg (93);< 15
1000 = Lg = 5000 (4)
100 = Dg = 1000 (5)
5=m=20 (6)
12 = n, = 40 (7)
3=n = 15 (8)
20 =ng =70 ()

(g) not less than 1 ton / hr of the high-purity diphenyl carbonate is obtained
continuously as the side cut component Bs.
2. The process according to item 1, wherein said high boiling point material
separating column A is operated at a column bottom temperature Ta in a range of
from 185 to 280°C, and at a column top pressure Pp in a range of from 1000 to
20000 Pa, and said diphenyl carbonate purifying column B is operated at a column
bottom temperature Tg in a range of from 185 to 280°C and at a column top pressure

Ps in a range of from 1000 to 20000 Pa.

3. The process according to item 1 or 2, wherein La, Da, and na for said high boiling
18
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( E ot,Ahess than 1 ton / hr of the high-purity
A0501d9 ﬂgﬁy‘ﬁm\gar bonate is obtained continuously as the

side cut conmponent Bs. 20 2. The process according to
item1l, wherein said high boiling point nmateri al
separating colum A is operated at a col unm bottom

point @S@%}fﬁ epheatifg ddurin retirnPthe folleminkBermal=e84000asd Lt <

um top pressure PA i'n a range of from 1000 to

2500, 0L T Anelng aktly 86 PRCRY! <CapbRngLeiy | fving col um

'S operatre a colum” Do enperdture TB in a
Lo, Dep i, i 20 il S90S FIROIRY DO oP DG pa, el £ SRS the
followig FGmuisR d 30gh bei M 175001 854050 Da st BURK poift < 15. 12

materi al separating columm A satisfy the foll ow ng

nz =130,il2ens B010.and 25 3508, =206, respactvalpo, and 30 <
nA < 70, respectively, LB, DB, nl, n2, n3, and nB for

Ta is imica carjepbicinyh 188 toHX°E, Puris fry amgnge biiframB2G00 ts1500hBa, Te
followi ng formulae: 1500 < LB < 3000, 150 s DB < 500,

is in alrafgel offrord 99018 249°02arsd ¥Q,is s radge ol fome200R o $5000 Pa.
< 55, respectively, TAis in a range of from190 to

i L= . O . , ] .
4. G R crgfo SR A0 1900 shard 0Bl b ok

oo 289 5 B B AR e cad gy EBERRBte curying
counfly s} A0 A R B P EPABk B e

istillation colum, having a .tray. and/ o ckin S
5. ThgiRoraseezArdingdo it 4o WHEERis Sé‘{%t’)‘ﬁ%ﬁ‘ﬁ[qof%gét %‘Jnﬁag‘,j figh
__wherein said internal of each of said high boiling, .
boilinggiaimt matesial separatiag goluin Aanshsrid dipheryhcarhangte RYrifying
carbonate purifying columm B is a packing. 6. The
colunum Bdssspaaidng.ding to item 5, wherein said packing is a
structured packing 15 which is at |east one sel ected
6. Theoprothes geesndireptastesh 5nwheteiNadidpaskingsispakructured packing
TECHNO PAK, FLEXI - PAK, a Sul zer packing, a Goodroll

whiclPACHt 1BEst Giflsd@leSleltfrdiathé group consisting of Mellapak, Gempak,

A

TECHNO-PAK, FLEXI-PAK, a Sulzer packing, a Goodroll packing, and a Glitchgrid.
In the second aspect of the present invention, there is provided:

7. A high-purity diphenyl carbonate containing a halogen content of not more than 0.1

ppm, and a content of by-products having a higher boiling point than that of diphényl

carbonate of not more than 100 ppm, produced by the process according to any one

of items 1 to 6.

8. The high-purity diphenyl carbonate according to item 7, wherein the halogen

content is not more than 10 ppb, and the content of each of phenyl salicylate,

xanthone, phenyl methoxybenzoate, and

1-phenoxycarbonyl-2-phenoxycarboxy-phenylene, which are the by-products having

the higher boiling point than that of the diphenyl carbonate, is not more than 30 ppm.
19
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| e ond aspect of the present invention, there
A0501i nggemd: 7. A high-purity di phenyl carbonate

cont ai ni ng a hal ogen content of not nore than 0.1
ppm and a content of by-products having a higher
boi ling point than that of diphenyl 20 carbonate of

idRR5Er gesra ' ontent of
0. THERGFRPGIY MetP caibnafs SEASEMOY IeLF L WASRAR the con
hi ah- pur.i ' J - [ - :
the b HBAURI g RORer BEIFGHENR g sl g fikiefl carponate is
and th ontent of each of phenyl salicyl ate,
nmm?%ﬂ?ﬁﬁcﬁ,pﬁ‘iﬁ‘enyl met hoxybenzoate, and 25
1- phenoxycar bonyl - 2- phenoxycar boxy- phenyl ene, whj ch
10, EhE NGRop Uyt SHORRT SaIRATTAR Soeprand GUIEM BoPfierg bR aiogen
than that of the di phenyl carbonate, is not nore than
contesbisphmoredhansoaphyrre Recontentias the Bi-psedusty havisiesthg higher
carbonate according to item 8, wherein the content of
boiling ipeirithan tatof thahdiphegyit cerbbnatieds nobmare ghauoi Btppnan
that of the di phenyl carbonate is not nore than 50

PP adéther B@péﬂt@)_‘ﬂtrﬁélﬁfddﬂsdia@b@m'(hg kAtHeqsratentineeniibm dhere is

toitem9, wherein the hal ogen 5 content is not nore

provi&{&m 1 ppb, and the content of the by-products having
the higher boiling point than that of the di phenyl

11 AGPSRTL Pl RRLet B 4Bt AABRIpY T BARhBRe PR bcsss
here i ided: 11. A process for the productfon

t ) r oV
compgsing tﬁ?gﬁ%@&ﬁﬁt y di phenyl carbonate, the process 10
conprising the steps of: (i) carryi out
©© Bhsagyingraul & FanasuSioaton rsss i hedean digfky! carbonate and 2
carbonate and a phenol and/or a disproportionation
phenpeaand/on af digpropacionaiiorogeackiomnel @n aalkyl carbonate andior a
transesterification reaction between an al kyl phenyl )
transestehificaticn eeattionpbetweleni an taikyl pheayknarbopteaand a phenol in the
honobgeneous catal yst, so as to forma reaction mxture
preseritil & aihdencgentoudi gaitalpst, soaadanfdrar a reaction mixture containing a
diphenyl carbonate;

(i) carrying out separation by distillation in a high boiling point material
separating column A into a column top component Ar containing the diphenyl
carbonate and a column bottom component Ag containing the catalyst

(iii) carrying out separation by distillation of said column top component Ay in
a diphenyi carbonate purifying column B having a side cut outlet into a column top
component By, a side cut component Bs and a column bottom component Bg, said
column top component Ay introducing from the side cut outlet into the column B;
wherein

(a) said reaction mixture contains 1.1 to 24 % by weight of a material
having a lower boiling point than that of the alkyl phenyl carbonate, 10 to 45 % by

weight of alkyl pheny! carbonate, 50 to 80 % by weight of the diphenyl carbonate,
20
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(J L) ~CaLLYI Nng out separation by distillation in a high
AosmbU'Dl)‘?-ngAb%i nt material separating colum Ainto a

col um top component AT contai ning the di phenyl
carbonate and a col umm bottom conponent AB cont ai ni ng
the catalyst (iii) carrying out separation by

en o110 40 B § O SRR e
i B P e SBRRASE . e

.colum top conponent AT introducing fromthe side cut
reactiqMiira:nt o the colum B; wherein (a) said reaction
m xture contains 1.1 to 24 % by weight of a material
25 havi ip) anleowmtipfispidigagtionmixtvse continuassly introguged into
phenyl carbonate, 10 to 45 % by weight of alkyl
said higrebgiling poln meateriabfeparaiity eslopnnvdighot less than AiStiesrdyr;
carbonate, 20 A0501 UP12_KAN and 0.2 to 10 % by wei ght

of a cat(a) yaid Higpeieatpaittnatenal separatihg cohgnmAliogingrises a
boi ling point that that of the di phenyl carbonate,

contirﬁl@)ﬁ%‘i‘n&ﬂ-s@& %’s}?b{aﬁtﬁi‘ 8Ot hadhgl a 16RGELLORM) ¥ iigde diameter

an anount of said reaction mxtufe continuously

Lot . _ . . L . . 4

D (cipf A FES fifletrl Wit a ABirBebbP RS ry TeBfisiie THHEEFLY, Da, an
id high boilin oi, nt .erial separating colum A

Na saﬁ%)‘r&‘? teflowinc t‘ﬂﬂ?ﬁ'ﬁ%kﬂ@ﬁf't i -stage distillation

co havi ng ength LA (cm, an inside diameter DA

(CW, %n@“&gﬁ ﬁﬁQérnal W th a nunber of“gt ages nA

t herei nside, wherein LA, DA, and nA satisfy the

f ol 9@viEnBaf & P08 (1) to (3); 10 800<EA : 3000 (1)

100 DA : 1000 (2) 20 < nA <100 (3); (d) said colum

t oP0 cEnpenEntd 0BT contains 1.1 to 25 %@ wei ght of a

mat erial having a | ower boiling point than that of the

al kyl phf)aid eslomiretop, cobdpdrent Ar contains 1.1 to 25 % by weight of
a material having a lower boiling point than that of the alkyl phenyl carbonate, 11 to
47 % by weight of the alky! phenyl carbonate, and 52 to 84 % by weight of the
diphenyl carbonate, based on 100 % by weight of said column top component Ag;

(e) an amount of said column top component A continuously
withdrawn from a column top of said high boiling point material separating column A
and continuously introduced into said diphenyl carbonate purifying column B is not
less than 2.2 ton / hr;

(f) said diphenyl carbonate purifying column B comprises a
continuous multi-stage distillation column having a length Lg (cm), an inside diameter
Ds (cm), an internal thereinside, an inlet B1 at a middle portion of the column, and a
side cut outlet B2 between said inlet B1 and the column bottom, in which a number

of stages of the internal above the inlet B1 is ny, @ number of stages n; of the internal

between the inlet B1 and the side cut outlet B2 is n,, a number of stages n; of the
21
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e wei ght of the al kyl phenyl carbonate, and
Aosmégpﬁé—@%) by wei ght of the di phenyl carbonate, based

on 100 % by wei ght of said columm top conponent AT;
(e) an amount of said colum top conponent AT
conti nuously vvithdravvn froma colum top of said high

internd)8 'l tI&?Fi‘EIb Jl{i‘%ﬁf fleeB2 H?rafﬁd é‘gatgﬂl\ e f §t88es is ng (= Ny +

conti nuous 0 sal carbonat e

um B | fy .
2 + gl e E’I?eﬂylnzcﬂ? @Eﬁazseg%ﬁhfﬁf? "ﬁﬂ Byl e o)
S a_ nuous nmulti-stage distillation
cé‘l&h@nijﬁ bgdtf ngth LB (cm, ( i nside dianmeter DB
(c an |nternal thereinside, an inlet Bl at a mddle
pohd0 &n B £hd008I um, and a sil8k cut outlet B2
betvveen said inlet 131 and the colum bottom in which
a mudEber 2520f stages of the int@)nal above the inlet
131 is nl1, a nunber of stages n2 of the internal
bet2veenni e 40l et 131 and the si(@p cut outlet B2 is
n2, a number of stages n3 of the 21 A0501 UP12_KAN

i i exngl scbefow the side cut outBet B2 is n3, and a
total nunber of stages is nB (=n, + n2 + n3),

\M‘ﬁetn nkBc B8, nl, n2, n3, and (?(E)% satisfy the

oW n% Tormul ae (4) to (9); 00 LB 5000 (4) 100

12. Tﬁg %r%%%s%oggc:jﬁlég <{o7(5te?=b)2iq %@er?ﬁ "8}'2%%% Stﬁ%r?: ((;19{%” IR of the
11 hr_of

high-gity, oGASE} PRPORRIS IS ISR B e 319 bRt Bs ne

si de cut conponent BS. 13. The process, accordi

13. The @qussoaccgisdmg@rl@rﬂ 13 agrd1%,\@ sdr ppwgah Bi q:,:tllpngg point material
material separating colum A is operated at a colum

separating @lurenpRisioperatad dtra golumiybotipm teroperabset b F8@gange of
and at a colum top pressure PAin a range of from

from 1880t 280°C, and at a column top pressure Pa in a range of from 1000 to

20000 Pa, and said diphenyl carbonate purifying column B is operated at a column

bottom temperature Tg in a range of from 185 to 280°C and at a column top pressure

Pg in a range of from 1000 to 20000 Pa.

14. The process according to any one of items 11 to 13, wherein La, Da, and na for

said high boiling point material separating column A satisfy the following formulae:

1000 = La = 2500,200 = Da = 600,and 30 = na = 70, respectively,

Lg, Da, M, Nz, N3, and ng for said diphenyl carbonate purifying column B satisfy the

following formulae: 1500 < Lg = 3000,150 < Dg = 500,7 = ny = 15,12 =
= 30,3 = n3 = 10,and25 = ng = 55, respectively,

Ta is in a range of from 190 to 240°C, P, is in a range of from 2000 to 15000 Pa,

Tegisina range of from 190 to 240°C, and Pg is in a range of from 2000 to 15000 Pa.

15. The process according to any one of items 11 to 14, wherein each of said high

boiling point material separating column A and said diphenyl carbonate purifying
22
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2 and sai d di phenyl carbonate purifying colum
AQSO1 gpggoggyat ed at a colum 15 bottomtenperature TB in

a range of from 185 to 280C and at a colum top
pressure PB in a range of from 1000 to 20000 Pa. 14.
The process according to any one of items 11 to 13,

columW e Ieh iskiflatidifcolafth Mlﬁ@b tr&PhAd/Br fpdeRin fgl afsadiifternal.

mat eri al separating colum A satisfy the follow n ‘
16. Tﬁ%rdi‘w}%s% re:pe@l". VZﬁer‘n 3509\@&%@ §a:)é/‘}nfe£ﬁ9pgf gad B%ﬁBgaid high
i g PO SRS R W T i

%9 < E, < 15, 12 n2 < 30, 3 <n3 <10, and 25 <

columpgd s apac ®8pectively, TAis in a range of from190 to
240C, PAis in a range of from 2000 to 15000 Pa, TB is

17. The, psogassrecerding denitesn 160 whenein said pasking is @ struatged packing
of from 2000 to 15000 Pa. 25 15. The process

whichaisc at deast one agjeated fodmi themgraup toonsistinghefr Mallapatkh Gempak,
of said high boiling point material separating columm

TECHN Q+RAK aF IcEXJI-PAK N3 ISutzermacid ey, puGbbgraligpazRing0 20d dBlithgrid.
KAN colum B is a distillation colum having a tray
and/ or a packing as said internal. 16. The process
according to item 15, wherein said internal of each of

Advaﬁ@ggoﬂggﬁg ﬁthbqﬂvmw mat eri al separating columm A

carbonate purifying colum Bis a

pa'g?‘lggﬂ)eél %Z% %?%@ﬁ??ﬁﬁ@gbﬁ#@gw e'lzebﬁmn]v@ tlon a
nich- ity ZBler SEapRpate FaLERGBS k%eo&a%%ﬁa@%ﬁ% 3 gaﬁangh-quamy

packi ng, a Goodroll packing, and a Gitchgrid
and NafvRRTAGESNES BRIVERDORATS it PRUEAEHERH 20 aninddstrigkssale of not

di scovered that b npl enment i n the present invention,
less thanHi tgn-lﬁm,rwreﬁerab(yylmyess:m re/ I ore priefigsakly et kess than

a raw material of a high-quality and high-perfornmance
3 ton p bir,ystabliy doas praiengdse ppriod wé écheoof raot e€seinsnr2000 ourse

of not less than 1 ton / hr, preferably not |ess than
preferadlP Aol 1eBE tha BE0D helias, ddre preferaBiyndtheds than 5000 hours, from
a reaction mixture containing the diphenyl carbonate that has been obtained by
carrying out a transesterification reaction between a dialkyl carbonate and a phenol
and/or a disproportionation reaction of an alkyl phenyl carbonate and/or a
transesterification reaction between the alkyl phenyl carbonate and the phenol in the

presence of a homogeneous catalyst.

Brief Description of Drawing

FIG. 1 is a schematic view of an example showing a continuous separating /
purifying apparatus for carrying out the present invention in which a high boiling point
material separating column A and a diphenyl carbonate purifying column B are.

connected together. As one example, each of these continuous multi-stage
23
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3 , stably for a prolonged period of tine of
AOSO1HFQ?€ han 2000 hours, 15 preferably not |ess than
3000 hours, nore preferably not |ess than 5000 hours,
from a reaction m xture containing the diphenyl
carbonate that has been obtained by carrying out a

dlstlllattibﬁrb‘éﬁﬁﬁﬁé hh§ Grsthidy ﬂ%h'%n@h%ﬁﬁ@h@'é‘ﬁfuﬂumd packing
car bonat e and a phenol and/or a disproportionation

carbonate and/or a
havnngﬁ ngﬁé@% er| |ca@h§%'l?€§§ %%n bet ween t he al kyl phenyl
carbonate and the phenol in the 20 presence of a
hom)geneous catal yst. Brief Description of Draw ng

schematic view of an e | e showi n . "
Al angl(ﬁ]} |ﬁ|@bL§§ Sq.ﬁ@[t,a 1 @Jtl)et ?C'\jlﬁ p@lqubt))(%'grcgmgoqqgﬁ o?hlgh boiling
carrying out the present invention in which a
point paitenialcobanntA; & amgh 23: elumapiapgasmguiiel 1 24, a§d2§ and 38:
di phenyl carbonate purifying colum B are. connected
heat éxchanger, .15/and86; sfhuxdicid ddet) 16f outietsfer @ocnlumandoep component
multi-stage 23 |11 A0501 UP12 KAN distillation

of highdbailints pbimé matetial EsldmirhAr di7rarsdh 27 ntelunal botiowy liquid eutlet; 26:
structured packing having a predeterm ned nunber of

| outletsﬁjﬁ%eéoiuﬁkn 3! cBHﬂonérﬁ'cﬁtdIFﬁgnylOégrbéﬁateléunﬂiﬂd ebluhti B; 31:

a col um bottom conponent of high boiling 5 polnt

outletrng Séif‘ﬂ.:ni@(ﬂoglgpn %@?@@Hﬁﬁfgéph %IU(’EH}bEHQte 2|‘r‘|b| t‘?lumn B; 33:

hanger

outietff i, gt iog HinedV ve il Brirdciamh 8, 17

and 27; colunn bottomliquid outlet; 26: outlet for a
colum top conmponent of di phenyl carbonate purifying

colum B; 31: outlet for a colum bottom conponent of
Best Mﬁosﬁéﬁycawmmtbeﬂnwmgﬂm colum B; 33: 10 outlet

for a side cut conponent of diphenyl carbonate

pulni theifolipwioguthe BesBatinvattien tsodestribegiingetail t he

Invention In the follow ng, the present invention is

depdidlkgdarionksteaised iA tilé prégdnt rventiontiawcoetpound fepresented

present invention is a conpound represented
by the general formula (10);

R'OCOOR! - (10)

wherein R' represents an alkyl group having 1 to 10 carbon atoms, an alicyclic group
having 3 to 10 carbon atoms, or an aralkyl group having 6 to 10 carbon atoms.
Examples of R! include an alkyl group such as methyl, ethyl, propyl (isomers), ailyl,
butyl (isomers), butenyl (isomers), pentyl (isomers), hexy! (isomers), hepty! (isomers),
octyl (isomers), nonyl (isomers), decyl (isomers) and cyclohexylmethyl; an alicyclic
group such as cyclopropy!, cyclobutyl, cyclopentyl, cyclohexy! and cycloheptyl; and
an aralkyl group such as benzyl, phenethyl (isomers), phenylpropyl (isomers),
phenylbutyl (isomers) and methylbenzyl (isomers). The above-mentioned alkyl

groups, alicyclic group and aralky! group may be substituted with other substituents

such as la ower alkyl group, a lower alkoxy group, a cyano group or a halogen atom,
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general formula (10); R OCOORL (10) wherein
Aosméip%*pi(ggents an al kyl group having 1 to 10 carbon

atons, an alicyclic group having 3 to 10 carbon
atons, or an aral kyl group having 6 to 10 carbon
atonms. Exanples of R include an al kyl group such as

and m??taﬁ% co@‘ahﬁém uHE?ﬁ}‘éteﬂ' heleinal |yl , 20 butyl

somers ut eny I soners), pentyl (isomers), hexyl

é&ﬁﬁié} of gﬁﬂw CFFB&%W% ﬁgvgﬂg%ﬁkﬁlR’( |h§%§lhretﬁw R4kbonate,

| Somers cl ohex

d.ethy@w%@tﬁcﬁlaagylcqagﬁéa@q%% 4 L3816 R oy
catab8 b T 4 Bon S LAY SHhEPE Thier

met hyl benzyl (| sonmers). The above-nentioned al k
dihexy rc@dpméutal(isomrs)c diftesty) caneonrata(ispmegs) eiochd,cas onate
substituted with other substituents such as |a ower
(isomexiskydingny warbenate isonsri)y xijdepyboarboaatey Gsemegrs) ugdiceelopentyl
hal ogen atom 24 A0501 UP12 KAN and may al so contain

carbof#tel Aigyclohaikgidcdrbodateh erogcrmhe,im&aimamé, dibehzyy lcarbonate,
carbonat es having such R include dinethyl carbonate,

dipheg Mrb%ﬁé&p @csrﬁersz ﬁ@rﬁyrﬁabmeaﬁw@tégm}s)

car bo ate car bonate (isomers),
st B B O B BB NS,
difmeffigy b ”""t@a&a@ﬁgﬁ&%@aﬁ%ﬁsﬁf a3y baRarets)
sebsiaRaflarbet 4 ORER. SETURRR b Tir) o
carbonate, dipheneth carbonate (i sorrers)
di(cyanogtmdhoaibenplg §|S%Q't§énat e (isonmers), di(phenylbutyl)
carbonate (isoners), di(chlorobenzyl) carbonate
(i ©bthess) d:alkybcmbonatelsom;zee prsfejably ubed in the presast imyention

di (et hoxynet hyl ) carbonate, di (nethoxyethyl)

are diaidyb cadiomalession@hish, R‘ds(anrélbyi@bhp Ihavivey tstmasre than four carbon
(i somers) and di (cyanoethyl) carbonate (isoners). O

atom$ BRE R0t cahtaithing 3 R416gés atorRNeA, rRiredBamp biefosstle bAe tididimethyl
present 1 nvention

carbonate. Moreover, of preferable dialkyl carbonates, particularly preferable ones

are dialkyl carbonates pfoduced in a state substantially not containing a halogen, for

example ones produced from an alkylene carbonate substantially not containing a

halogen and an alcohol substantially not containing a halogen.

A phenol used in the present invention is one in which one hydroxyl group is
bonded to a phenyl group, and may be phenol itself or a su.bstituted phenol.
Examples of the substituted phenols include various alkylphenols such as cresol
(isomers), xylenol (isomers), trimethylphenol (isomers), tetramethylphenol (isomers),
ethylphenol (isomers), propylphenol (isomers), butylphenol (isomers), diethylpheno!

(isomers), methylethylphenol (isomers), methylpropylphenol (isomers),

dipropylphenol (isomers), methylbutylphenol (isomers), pentylphenol (isomers),
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r i gl kyl carbonates in which Rl is an al kyl group
A0501ﬁld€i12gw nore than four carbon 15 atons and not

contai ning a hal ogen atom A particularly preferable
one is dinethyl carbonate. Mreover, of preferable
di al kyl carbonates, particularly preferable ones are

hexylpg{gﬁlo\éﬁ%‘?ﬁgfﬁmt&%%ggﬁﬁﬁﬁgir {isémat @arﬁi@élmﬁgggls such

arn’ng a exanpl e ones
rom an_al kyl ene, carhonat e, substant i ak|
as meliRoRRANALISPrTAIS) 838 STy PBNar (e Y. dnd divialkyiphengls sueh
cont ai ni ng a, hal ogen. A eno] used in the prese
as phenylRiapyitens! ngwmf%gwnéﬁgslﬂy najAgdFucE stbSfiuted
bonded to a phenyl group, and may be phenol itself or .
Phenws,wbitIM@prﬁmm partexlaiy rreferablendses ipdhe fiesent invention.
phenol s i nclude various al kyl phenols such as creso
Moredvies,cafthe3e phghelspbnés sunstaniiallyt notroentaihipgenbalogen are
(i soners), tetranethyl phenol (isoners), ethyl phenol

preferabRONEIch theppeydengitionl somers) , butyi phenol

(i soners), diethyl phenol 25 (isoners),

e Ry hfﬂljsiﬁ/ﬂaﬁgﬁﬂ%e tiahg/IeafbondlE tdHePHINENCI RIREE M the starting

(i somers), i propyl-phenol (i soners),
I N j s )4,
materE o R e R T hup PRI AEARGPbf HoRROR B0,

. l.ohexyl phenaol (i, seners). i :
outsig¥ TS A e aeront B BFEietanl LB a s B R 3 PidhVe to 2
presclpga et AL SSIH Aebben SHBRSR RSB R B8 hes roh,wrich
_ substituted phenols, unsubstituted phenol is
is notyfficipol lead gomoxeerMEhenesay is Feauiedip deeamer the SRfeasted

5 Moreover, of these phenols, ones substantially not
startirg mtagénialng Far et ogasorathe apoeé enclar satiosemaore preterably in a

present invention. The nolar ratio of the dialkyl

rangecoff 1homa0. 6 tb &, ybemphepaferabiyfrom 1 he3starting materi al
for use in the present invention nust be in a range of

fr amfaldst Gseklin th&preddit infirtionad @ehorhbgerfstus Gatalyst which
unreactéed starting material remaining relative to a 10

conehERTHAAFR,TBLPD, o, PRETHCES! R L B9 A B anc i

s SRF8 GBI A Bl 3566 K5 egrponert i
bondgg %\3/ %rg@r%ig rgrcgt?pgsi gar; ﬁﬁugtgeepr%rfgrfa%'iyagégd.i e catalyst component
may of course have been reacted with an organic compound present in the reaction
system such as aliphatic alcohols, phenols, alkyl phenyl carbonates, diphenyl
carbonates or dialkyl carbonates, or may have been subjected to heating treatment
with the starting material or products prior to the réaction. The catalyst used in the
present invention is preferably one that has a high solubility in the reaction liquid
under the reaction conditions. Examples of preferable catalysts in this sense
include PbQ, Pb(OH); and Pb(OPh)z; TiCls, Ti(OMe)s, (MeO)Ti(OPh)s,
(Me0),Ti(OPh)z, (MeO);Ti(OPh) and Ti(OPh)4; SnCls, Sn(OPh)4, Bu2SnO and

Bu2Sn({OPh)z; FeCls, Fe{OH); and Fe(OPh)s; and such catalysts that have been
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r fromO0.5 to 5, yet nore preferably from1 to
A05013‘3'32513%{R yst used in the present invention is a

honogeneous catal yst which 15 contains a nmetal such as
Pb, Cu, Zn, Fe, Co, Ni, A, Ti, V, Sn and the |iKke,
and which dissolves in the reaction system A

treate&%t‘ﬁ' phgnd, rlh&"?é&&lo?ﬂﬂhﬁaﬁattﬁé liké, conponent is Dbonded

0 organi ¢ groups can thus be preferably used. The
i PR, Al 8 e S 24 e
and i) Motsahings HBRsRE n ?'%%'@%?-b@ sy Lafiongye

car bonat es, or have been s ected to heat

produged doREAOL CoRtEn @ HaIoges At ﬁ'g ﬁas"@.ﬂpsut 'éﬂmapsant?ga raw
prior to the reaction. The catal yst used in the

material adentindustially produsing @ pelysarsonate bywagantaef @ hi gh
solubility in the reaction liquid under the reaction

transeastavification snetBednpThe refisqn &f tbabbven i @ bdlgges is preseintin the
sense include PbO Pb(OH) 2 and Pb(OPh)2; Tid 4,

raw metéridf¥drkhe( Si£ 4RI B, evdin dvadodiht [€98ithan, for example, 1 ppm,
(MeO) 3Ti (OPh)” and Ti (OPh)4; Snd 4, Sn(OPh)4, Bu2SnO

B A

in thetﬂr@?%r%@s‘@ﬁﬁb 628l borials pF&@fcfeHoQ nd 'c%é? d%’é@ldraﬁoﬁ bkfhe

resen rnventi on artic

| cgrefei*;nabl e to use a starting material and cat al yst
poly taining a halogen. In this case, the di phenyl
carbonat e produced does ggé\ cont |n a hal ogen at

anfn® prREess{of e progHeten ohheseag %”H’é‘i“é‘? £ ”t%m'a%

' i ndustrially producing a pol ycarbonate by neans of

diphenyearbonatei ysing sueh arharpraenems Gasalyshwitis thendialky gAthanate
a halogen is present in the raw material for the

and tive bhenol a4 istarting neaterialanay bewary presess,at onegparticularly
exanple, 1 ppm then this hal ogen does inhibit the

preferiy PRTihd@étianmpia@nkhttiondsd mrevess i wisich tworaantinoous n
the properties of the pol ycarbonate produced, and

multl-%?ég%edlghlﬁéii%h%cﬁﬁmﬁﬁ P ukBE8 %Qeﬁ@ﬂn)@@%ﬁﬂhlﬁinecolﬂhﬂs as previously
process for the production of the reaction mxture
propdeH Y |l inventors. This is a process in which a transesterification
reaction between the dialky! carbonate and the phenol is carried out in the presence
of the homogeneous catalyst in the first continuous multi-stage distillation column to
obtain a column bottom reaction mixture having an alkyl phenyl carbonate as a main
product therein, and this column bottom reaction mixture is introduced into the
second continuous multi-stage distillation column, where conversion of the alkyl
phenyl carbonate into the diphenyl carbonate and the dialkyl carbonate occurs
mainly through a disproportionation reaction. The diphenyl carbonate may of
course also be produced through a transesterification reaction between the atkyl

phenyl carbonate and the phenol in the reactive distillation columns. The column

bottom reaction mixture from the second continuous multi-stage distillation column
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' dj n¥l,ncarbonat e usi ng such a honogeneous cat al yst
Aosof B8 kAN,

i al kyl carbonate and the phenol as a
starting material may be any process, but one
particularly preferable for industrial inplenentation
IS a process in which two continuous 15 nulti-stage

thus oﬁ@ﬁé& ts%rle?é}asry, HEH cAthe vs&dionmi@ael dorfaikiry fhel dibhary!
colums as previously proposed by the present
' Lars. .Sedl S acess in which a
carbo'b%%ﬁ%eeg'értpggat%%%rgﬁ'%%@@ti on between the dial kyl
carbonat e .and t he. pheno|. is.carried ouf ] . .
ohideteCsiBre e disbrgeieadiortimeafion b g Srifgation
.continuous nulti-stage distillation ’%ol“unn to .opt ain
reaction between A biRe sane npleryizr sReciesiNRgreactignI)xture
phenyl carbonate as a main 20 product therein, and
containingstheatipheny serkenate awhichrhas baair ebtainadpy sauyiea QUi o
the second continuous nmulti-stage distillation
transestérifioationtreaeticrobetwesinoa dizfikyt carkminaye andlzeplyénol and/or a
carbonate into the di phenyl carbonate and the di al kyl
dispreptrieiiiion reaetion of BRiaityy phbhylugitbenate Hridiproa transesterfication
reacti on. The di phenyl carbonate nmay of course al so

reactigﬁ HRRES RSk EW%’%@R chfsMeS BRA ithéd Pﬁbhglﬁnftﬁé@réﬁhce of a

etween the a phenyl carbonate and the phenol

homobgp%{;ﬁns ng%g&’vﬁséﬂ ﬂthlegﬁ%éé’rﬁ i itTRScan 380 B 1éfred to as a

reaction m Xxtur romthe second conti nuous
3 Tul ti.-stage distillation col 7 .
reaciy EgBtE a0 s ebPRprrAER e e b en Difhinec
m xture containi ng the diphenyl . r bopat in th
through FeBpsiERTEATbF2cHBn oohian BidilE abonate S a phehdfas a
disproportionation reaction is a transesterification.
starting materal ipdrewweasense 5@ hareogenrousotaialyshr Y)een deaction
the "reaction mxture 5 containing the di phenyl .
mixtucelribusatanensty irtthegyebertrinednticn edcihy reactign mixture issmeant.
transesterification reaction between a dial kyl

cafrpaddition & theadiphengl carbdnaie, the iastion prkiure uaed dmthe
reacti on of an al kyl phenyl carbonate and/or a

presdrit MMAEHOAddntAiAS HRN cataf At LirBattet weatinglifaterilkld, tihaikyl phenyl
carbonate and the phenol in the presence of a

cart RBISLERRCECAA S, 5SS L PRRES Mkro iy o
boilirg iR Bl Prod s SLETE % HRYI RRRAYFatndh 4 thahig BBiling point
by-products such as Fries rearrangement products of the alkyl phenyl carbonate or
the diphenyl carbonate and derivatives thereof, degeneration products of the
dipheny! carbonate, and other high boiling point material of an unknown structure.
For example, in the case of praducing diphenyl carbonate using dimethyl
carbonate and phenol as a starting material, reaction by-products are anisole, methyl
salicylate, phenyl salicylate, xanthone, phenyl methoxybenzoate,
1-phenoxycarbonyl-2-phenoxycarboxy-phenylene, and so on, and in typically a small

amount of high boiling point by-products of unknown structure thought to be

produced through further reaction of these reaction by-products is also contained.
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through transesterification reaction between a dial kyl
AO501CHPB§£LW and a phenol as a starting material in the

presence of a honbgeneous catal yst'. Wen "reaction
m xture" is used nmerely in the present invention, such
a reaction mxture is neant. In addition to the

O R
s s 5 L 'l 2 5 Vo g

~relatively | ow b0|I poi nt b ro uctss

having eKgwep peil o poimtdhan il of lee alkyhp %ﬂﬁﬂ?&% (180 28 % by
by- products such as Fries rearrangenent products of

weight loé the &l pienyy cadbaniates £0:t080 % by wgight« fne diphesibearbonate,
and derivatives thereof, degeneration products of the

and 020tal1 P96 by lweaightosfrthe e:ataiysi coinfipeoneit ghdbeoimateréal haivimg a higher
material of an unknown structure. For exanple, in the

bomng%ﬁmtqﬁa:@Itﬁéit&ltﬁ@dﬁmhymérb@aat@onat e using dimet hyl
carbonate and phenol as a starting material, reaction

by r|°t5r‘i’c19i Hfrfb%d"?rh@n tﬁ@'pﬁﬁséﬁtlﬁ‘&’éntioﬁabu&y babacticheimtre is

xant phenyl net hoxybenzoat e,

°°““'b¥?q'%§h@‘%ﬁ’ﬁ’€€§% ARSI by i o
ol PRt S AL e

products is also contained, 28 A0501 UP12 KAN |
carbqr@tﬁaaasasmlymobqf@m@”m@% By CBF‘t?dFPJEEih -a%ficﬁ then the
m xture used in the present invention nust
colurmm tepicemponenl A isgontinupwsly ntsgdiicegkintene dwhe@ylﬁfbpnate
having a | ower boiling point than that of the al kyl
purifyihg oplunuaBlieviteea side cat clitletpdryd cortirgloustyf sema@H@M distillation
phenyl carbonate, 50 to 80 % by wei ght of the di phenyl

into & 8610ATHA{oR. cdm il B, a&idd cob inympengrittBoénd becotarhalbpdtom

conmponent and a naterial having a higher boiling
comﬂ%ﬁjoe'ﬁg Bghaih i §W f nbhesstdienYon £Rf BPadigh-plrityadigheny!
I ment o present invention, such a reaction

carbtgﬂ {ali'é Sbla?necf e&tnt rﬂ}b%ﬁ) s HY &iad ‘éﬁ?goﬂngnbﬁeﬁt ﬁé..g hFor this purpose,
po f

er al” separating col

the a@%ﬂ.ﬁr&%ﬁﬁ %q@oﬁar ah.ﬁﬁllhtréc?uc%do Rl higR b%ﬂ%"&ﬁﬂlt mé&terial

separating column A must be not less than 2.5 ton / hr, preferably not less than 6 ton
/ hr, more preferably not less than 10 ton / hr, and moreover the high boiling point
material separating column A and the diphenyl carbonate purifying column B must
each be made to be a continuous multi-stage distillation column having a specified
structure, and must be used in combination with one another.  The upper limit of the
amount of the reaction mixture introduced into varies depending on the size of the
apparatus, the required production amount, and so on, but is generally 200 ton / hr.
Figure 1 illustrates a schematic view of an example showing a continuous
separating / purifying apparatus for carrying out the present invention in which a high

boiling point material separating column A and a dipheny! carbonate purifying column
29



10

15

20

25

1 r te and a col um bottom conponent AB
AO5O%@R32F the catalyst, and then the columm top
conmponent AT is continuously introduced into a
di phenyl carbonate purifying colum B having a side
cut outlet, and continuously separated by distillation
0 [ i
B are p3heded odiiek. BT PR SRERDIC bach CRUe 11O RBRE oM material
less than 1.t hr, of [ ri. ' Vi ;
separgliig ahATE & shiios s el BiEp bl ontptises o
. conponent Bs. For this purpose he .amount of the . .
continigus M aH-siage cisBliatier SIS Having TREei g issp) Grgfrising, bu
_ ?o[nt material separating colum A nust be not Ieﬁs '
is not{imitedAosasciured papkingdiaxing a prrdateainedingrerff stages.
hr, nore preferably not less than 10 ton / hr, and ]
Note tiat theveolutrins Aand Bocirmprise e following struciurese pesradtivgly. in
colum A and the di phenyl carbonate purifying colum B
order & 8y Oue e pleriucideproce be ascarding tolthe presentiineertmpn.
distillation colum having a specified structure, and

rmmttheepra_aﬁan&Y; PrEcEa abtiokding b te presenbiviveation,Tihe high boiling
upper I'imt of the anount of the reaction mxture

point Hgtéﬁg%?‘gr%tﬁ{eqocd{%h% gﬁ%?ﬁg%] SShtucL8 nditiztage dishifation

appar at require oducti on anount, and so on,

but . [ 0 . : j [ r: e
colurthalife AEep R 2 <Mk 2bibige dfamler o ey apY B iRisae itn =

separating /, purifying, apparatus for _carryi A
numbgt BLSTRae BRI SRR ke giPrebes prisey [ Rifbwints

mat eri al _separating colum A and a di phenyl carbonate
formuybeg (thPd8):col um 29 A0501 UP12_KAN B are connect ed

together. As one exanple, each of the high boiling

poBB0® Bmler £aB008eparating col unfl)A and the di phenyl

carbonate purifying colum conprises a continuous

muh00- st &ge =00 | ati on col ums(2djavi ng t herein an

internal conprising, but is not [imted to, a

st pockUrgd<paoi ng having a predg@)erm ned nunber of
stages. 5 Note that the colums A and B conprise the

f Ol'l'h%"tidﬂﬂnﬁgéb' ebHipBRent EEPPEEMMABYigH Boilifg PRintirRatedEl ¥

out the produci ng process according to thé present
sopalgf 1y A Lo B AR RBRHEE B8 it b
mateas aé\%é%%ﬁ%l‘ Bgmné prcr)]ijﬁcttthta?ﬁ3 tﬁatco?%é %h'(?/vﬁhgﬁﬂllltcia'rt%rﬁﬂ& 11to
47 % by weight of the alkyl phenyl carbonate, and 52 to 84 % by weight of the
diphenyl carbonate, based on 100 % by weight of the reaction mixture.

Moreover, the amount of the column top component (Ar) continuously
withdrawn from the top of the high boiling point material separating column A and
contihuously introduced into the dipheny! carbonate purifying column B is not less
than 2.2 ton / hr, preferably not less than 5.7 ton / hr, more preferably not less than
9.5ton/ hr.

Furthermore, the diphenyl carbonate purifying column B must be a

continuous multi-stage distillation column having a length Lg (cm), an inside diameter
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VI ng a length LA (cm, an inside dianmeter DA
A0501(@H|15n52‘ an internal wwth a 10 nunber of stages nA

t herei nside, wherein LA, DA, and nA satisfy the
followng formulae (1) to (3): 800 LA : 3000 (1) 100
DA 5 1000 (2) 20 nA 5 100 (3). 15 The colum top
Ds (cn"?)o Eﬂqﬂfé?ﬁal(tﬁgrénglﬁgrﬁni E‘FetLBé‘g gt B ohibhRG LA of Rl Sbl'uiﬂjm and a

arati ng col A m xt ure cont ai ni ng
s o R SNl SprEbesolith Bheft Mari grumeer
of sta@ﬁfdofst@euategaab'o;%b&ye%g? et B fie < BpBRengt S@%?ﬁ%ﬁ%%‘"tema'

based on 100 % by wei ght of the reaction mxture
betwerprtheniet Bl mdtheside oat euttet 82 igma, @ SYMRaHRS $iad eS(%ﬁ*Pe
continuously w thdrawn fromthe top of the high .
internblsi below tpeside cattcetiehB25e par and agotagnuvmbemtaﬁ@ges isng (=ng +
conti nuously introduced into the di phenyl carbonate
nz + NgY wHareind. £ Tgl Al B, hs, arad ni satisfy thefolldwing formiulde (4) to (9):
preferably not less than 5.7 ton | hr, nore preferably
nofodess than 58 ton/hr. 25 an;herm)re t he
di phenyl carbonate purifying colum B nust be a
COfth ngoBs tulpppst age distill at(g ?)n col um having a
| eng an inside dianete 30 A0501 UP12 KAN

(g nternal t her ei nsi d an inlet Bl at a
515% n}'bort? g)

n of the col um, side cut outl et

B2 getvveens dinlet Bl andthe olum bottom in
whi€r=aPa b of stages of the(7 nt er nal above the
|nIet 131|s n,, a nunber of stages of the internal
bedweeMstRe1Pnl et 131 and the si cut outlet B2 is

n2, a number of stages of the 5 internals below the

sid@ EunsoBt 76t B2 is n3, and a (Mtal number of stages

is nB(=n, + n2 + n3), wherein LB, DB, nl, n2, n3,

anit has ksen disgovdredftiodt pusigg ftioe mgretmn(ng potmt ms)terlal

1000 5 LB 5000 (4)
separating column A and the diphenyl carbonate purifying column B simultaneously
satisfying all of these conditions, a high-purity diphenyl carbonate can be purified
and produced on an industrial scale of not less than 1 ton / hr stably for a prolonged
period of time, for example not less than 2000 hours, preferably not less than 3000
hours, more preferably not less than 5000 hours, from a reaction mixture containing
the diphenyl carbonate that has been obtained through transesterification reaction
between a dialkyl carbonate and a phenol as a starting material in the presence of a
homogeneous catalyst. The reason why it has become possible to produce the
high-purity diphenyl carbonate on an industrial scale with such excellent effects by
implementing the process of the present invention is not clear, but this is supposed
to be due to a combined effect between the distillation conditions and an effect

brought about when the conditions of formulae (1) to (9) are combined. Preferable

ranges for the respective factors are described below.
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000 (5 5 < _nl1 20 (6) 10 12n240 (7) 3 n 3
AOSD&@B@%_@ nB 70 (9). It has been discovered that by

using the high boiling point naterial separating
colum A and the di phenyl carbonate purifying colum B
simultaneously 15 satisfying all of these conditions,

a i ghs [ ' l i Whichtba sk
I EHERR 5 1ede MeRIARY Y 2 RBRAF of ¥ BferBH Whichibbe |
. [ hr.ostably for a. | ¥ f ti "
instaiieg ARy e ot e 8 SrpBEing selimb Afieodits imited. the
separhii sfopeH oo S Bl S S/ E0hdr Ao LAGRD. “Mieover o
di phenyl carbonate that has been obtai ned through. .
keep dwmﬂ@%ea\aipmejﬁtm@hthg@ttammmeo@%@@rﬁ%warkgfﬁCIency, La
carbonate and a phenol as a starting material in the
must e exetecto é nat mooerthama3ddE cAmoreqreferaklerrange fiosda/(an) is
has beconme possible to produce the high-purity

1000 dE pheng! 2600 beittatt 200n<al s i 5d2800ibeing yell raom prefarable.
excel lent effects by inplenenting the process of the

PriePRNEmM) Wy f¥si tRBn BN HerCit RAfot pYgkibldts aitsinthepiesirdd
to be dué to a conbined effect between the

produ\‘;\:};ér'ri] iaercﬁHt.o nlé{ﬁ:{r‘@&@éri W@%Q&?g éﬁé( %)Eﬁﬁag?é(*bt Rioet@hile 2BaiHing the

“the conditrons’ of ) are
cesr S Ban BrELERTD Ty BRSReL 6 BB PEAREBIRD, Aere
protelahf s EE D (R S3P0.S T2 L W20 L ophrse8Bbeing ye

mat eri al separating columm A becones limted, the
more pEefgfalleon ef fici ency decreases, and it is thus
undesirable for LA (cm). Mreover, to keep down the
eqlfimarie fesscban 2fhithen e sepsrakipn aiciency dagreasas: and signce the
efficiency, LA 5 nust be nade to be not nore than
desir@d8igh puritproanpotbe aéthinedr aMprebeer, tAkéepdoivn the@Eipment cost

LA < 2500, with 1200 < LA < 2000 being yet nore
whileRit&iirfha Bhe desired separation efficiency, na must be made to be not more
than 100. Furthermore, if na is greater than 100, then the pressure difference
between the top and bottom of the column becomes too great, and hence prolonged
stable operation of the high boiling point material separating column A becomes
difficult. Moreover, it becomes necessary to increase the temperature in the lower
portion of the column, and hence side reactions become liable to occur, which is
undesirable. A more preferable range fornais30 < ny = 70, with35 = ny =
60 being yet more preferable.

If Lg (cm) is less than 1000, since a height of the internal which can be
installed in the diphenyl carbonate purifying column B becomes limited, the
separation efficiency decreases, and it is thus undesirable for Lg (cm). Moreover, to

keep down the equipment cost while attaining the desired separation efficiency, Ls

must be made to be not more than 5000. A more preferable range for Lg (cm) is
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I f DA is less than 100, then it is not possible
A0501tUP5?pwthe desired production anount. Moreover, to

keep down the equi prment cost while attaining the
desi red production amount, DA nust be nade to be not
nore than 1000. A nore 10 preferable range for DA (cm

s 20Q- < i+ h 250 [
1500 § elfefsr'_a;?@.‘b’ |"¥'ﬁﬂi7‘?dsw =I=e|§'§ ?hggé@Béﬁ&n%a; r{?ﬂreey @%B%?g{e?on
effl.cien ecr.eas nd .hence the.  desj ' :
o PeyoEE i EES e TD0; Fh Tl sbasiod ot ik flsieg
equi pnent cost while attaining the desired separation
produghion amowey:,  Marepyer. GKEoRAWD e CRdPMRGE oSV R Attaning the
100. Furthernore, if nAis greater than 100, then the
desirgsr prosluctionl amosing 2z must beseade trebe set mretlban 3RPGs  Aore
col umm becones too great, and hence prol oged stabl e
preferaple mirigerfooDgt(bm) s ¢50 bdi Disng: HEONwithe20fr isalDs = 400 being yet
separating colum A becones difficult. Mreover, it
more besferaie Necessary to increase the tenperature in the
ower portion of the colum, and hence side reactions

be ' 00 HMerthe sdapitidrbeffiticney ¢6i theldotumA as a whole
no?g]gg?g‘%ﬁgéréﬂf ange feoérgEnA ils %0 I< gA < 70, with 35

< . \ 1. '

decreppl, a GO e EsifR B PR Ehvor od aldingd T Mo R to
i,nstalled in t di. ph l,, € ifvi

keep BB510e GHATPEA AT TS A APB SRS URPPE shbRHof s, ne

s B3 b S5 S S B el i L BB b0 per
desired separation efficiency, LB nust be nade to be

the piassuradifferenge beaeenihader apd doiteabpttheslemngecomes too
(cm) is 32 A0501 UP12_KAN 1500 < LB 5 3000, with

great1306 hent® prol2B@ed stabte opetationraf the eiphentyl earbonateppurifying
(cm is less than 100, then it is not possible to

colunari Babetdnvess diffiduite d Mereoder it bstoavasumecesshnetmviecrease the
keep down the equi pnment cost while attaining the

ampSBRLIER RS DOROAT S oG bl gatiprscicome
liabld t& dcedr, whiblB i 0Rdeditdble. 208 mbreBrefet8Bicaha fehs is 25 < ng =
55, with 30 < ng = 50 being yet more preferable. Furthermore, it has been
ascertained that to obtain the desired high-purity dipheny! carbonate stably for a
prolonged period of time, ny, N, and ns must be intheranges 5 = ny = 20,12 =
n; < 40 and3 = n3 = 15, respectively. More preferable rangesare7 = ny =
15,12 = n; = 30,and3 = n3 = 10.

Note that when carrying out the present invention, it is preferable for the high
boiling point material separating column A to be operated at a column bottom
temperature Ta in a range of from 185 to 280°C, and at a column top pressure Pa in
a range of from 1000 to 20000 Pa, and for the diphenyl carbonate purifying column B

to be operated at a column bottom temperature Tg in a range of from 185 to 280°C,

and at a column top pressure Pg in a range of from 1000 to 20000 Pa.
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p rable. If nBis less than 20, then the
A05012@B§?a{<m efficiency for the colum as a whole

decreases, and hence the desired high purity cannot be
attai ned. Mreover, to keep down the equi pnent cost
while attaining the desired separation efficiency, nB

ilgf ﬂ%ﬂ 108§ tli?;rfg?éﬁ g’sﬁn%f,he{%ﬁmh?ﬂg pfEssurt it i feRiuced,

_ 1S gr pressure
s b AR aoh Vi RIS, BELERI g b
ccuio QRS ol i O T B GBS

i ncrease the tenperature in the |ower portion of the .
280°C; dlegauise dheihighrhailing peint bydrpdyes gee BrRducsd qurisgthelistilation.
occur, which is undesirable. A nore preferable range
A moreqrefeBable rahige fomb isFEomiiAthto2A02C, mith<frorp 0l 98etiong3dré: being
nore preferable. Furthernore, it has been ascertained

yet mbRapreféraply. ai n the desired high-purity di phenyl
carbonate stably for a prolonged period of tine, n,,

N2y iPORaEshrabistor TE, tolbd R3stAa94800 Pa, siice®heh lafgé eduipment
5 40, and 3 5 n3 15, respectively. Mre preferable

enablﬁ-@_@ m@%‘%%ﬁ\t/ﬁqbe niintained fudt Bé used30MdHBEyer, ttis BAdEsirable

en carrying out the present invention,
it is preferabl r ' it NQI '
for Pato e gy o aaroR Ry Hak Hbn P8 ditRuBR sinpRPEHS flust oo
. tenperature TA {n.a range of, from 185 to 280C an
incregsatb At honGR PRILLSEnG! X pradusts dirsaser *r Aiegdaierable range
20000 Pa, and for the diphenyl carbonate ur,if¥i {1%
for Pcisi frem 280950115008 Rapewith Bamue0Q0 1 30RP Batheing yet more
tenperature TB in a range of from 185 to 280C, and at
preferaid®l uim top pressure PB in a range of from 1000 to
20000 Pa. 33 A0501 U P 12 KAN If TA is less than 185C,

si itde uhbesicatlafor T Ipe essuthan Mdse Cpsince therethe column top
equi pnent for maintaining a high vacuum nust be used,

pressiié nitit PRVIRUUESE, arffiNéREe Bhuiphtdre dsemaintaifingea high vacuum
Moreover, it is undesirable for TA to be greater than

mustgz)%glg%eccg?‘F@ﬁ?rﬂé&&@@i%?g@?ﬁéﬁ i@%dri:.@éﬁs RYsi B OdueSovairSit is
undesirable for Tg to be greater than 280°C, since then high boiling point by-products
are produced during the distillation. A more preferable range for Tg is from 190 to
240°C, with from 195 to 230°C being yet more preferable.

It is undesirable for Pg to be less than 1000 Pa, since then large equipment
enabling a high vacuum to be maintained must be used. Moreover, it is undesirable
for Pg to be greater than 20000 Pa, since then the distiliation temperature must be
increased and hence production of by-products increases. A more preferable range
for Pg is from 2000 to 15000 Pa, with from 3000 to 13000 Pa being yet more
preferable.

For the high boiling point material separating column A and the diphenyl

carbonate purifying column B, so long as Da and Ds are within the above ranges,
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I referable range for TAis from 190 to 240C,
AU5°15&H€P152*§'§M0195 to 230C being yet nore preferable. It

is undesirable for PA to be | ess than 1000 Pa, since
then | arge equi pnment enabling a high vacuumto be
mai nt ai ned nust be used. Mdireover, it is undesirable

each éﬁifs\? i%ﬁ“dn%?%a?rr?ﬂe%etgﬁﬁb Mdi@iihetéﬁ 6/ ﬂwBijﬁdgfponion

ation tenperature nust be 10 increased an
A f - i .
erec 581 RSB0 RIS, FRESGSY crggmeren
poriont. | SRRt b Boh h Sl G (UREG5 B
_then the colum top pressure nust be reduced nd
the insidi ciaregier G UPBST PRItIAD A e 0NN BV PE-emAllerBiap, of lerger

be used, and noreover the equipnent increases in size.

than, e ineiderdiainetersof the dewer partienobihereplumrve greater than
280C, since then high boiling point by-products are
presticetthdutigh dofling mbist ibtexisl separatingoelyme Pearxbthe diphenyl
range for TBis from190 to 240C, with from 195 to

carboaaiécpmymg SERIMATE aséd &f Bieatriesent investiomides distiltatiorf column
PB to be lI'ess than 1000 Pa, since then |arge equi pnent

. i i i i t .
havmﬁ%et%@?)aérilgg \a/aj:réb'kﬂb NeHeiRtdrPabe THY k@i “IeeriBrstsdein the

I's undesirable for PB to be

b
presefit it bz her® nTh SRt bR i<, by Ad iguid are
-products increasgs. A nore prefera or. PB
actualtf DR S0B SAISOBLOPAPRIER 10808 (PG ERamBls: 5
bei ng yet nore preferable. 25 F?r t he hi gh.boi Li ng
bubblgcfagt traw s IRYe traypa Valveria¥% & GanR Srfigctra @ PRFEAray, a
carbonate purifying colum B, so long as DA and DB are
Maxfraicttrayron the liscare prefegakle. As the packing] FrecmlprRagkings such as a
the colums may have the sane inside dianmeter fromthe
Raschigprimg, mokessimg ringea &all ring, eHier sagdlepan intaiox sasidiafa Dixon
or the inside dianeter may differ in different

paCkiPrg{ té:l\mg?gr&(g@glagl;\q? | ;ﬁ%ﬁpggmfﬁdﬂm packing sads as Mellapak,
Gempak, TECHNO-PAK, Flexipac, a Sulzer packing, a Goodroll packing or a
Glitchgrid are preferable. The multi-stage distillation column having both a tray
portion and a portion packed with the packing can also be used. Note that the term
“number of stages (n) of an internal” used in the present invention means that the
total number of trays in the case of a tray, and the theoretical number of stages in the
case of the packing. Accordingly, in the case of the multi-stage column having both
the tray portion and the portion packed with the packing, n means the sum of the
total number of trays and the theoretical number of stages of the packing.

It has been ascertained that the high boiling point material separating column
A according to the present invention preferably comprises the packing as the intemnal,

and furthermore a structured packing is preferable as the packing. It has also been

discovered that the diphenyl carbonate purifying column B according to the present
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t hNS| di ameter of the upper portion of the colum
A0501nL2§1%-enﬁéﬁ§I | er than, or larger 5 than, the inside

di aneter of the |ower portion of the colum. Each of
the high boiling point material separating colum A
and the di phenyl carbonate purifying colum B used in

inventiohSorBfR 8B cdniMfts tAB patkimghssthel ihidrhan paglicunatly prafrably one
a tray and/or a packing as the internal. The term

or mor'é)ai&ttﬁé!}."{’ljuléhdgégqsaicﬁipphe present invention means the

arts int rstilFation colum where gas and |iquid

are 10 actually brought .4 nt. t W th
AL PRBeSF 1) N PR Al SRR sisred 86t SME i ay
tray, a valve tray counterflow tra a Superfrac
carbonqigancEa pRaipt & Setarng Mataal ke sresdncd i Bpmbasgeous
t he packing, irregular packings such as a Raschig
catalysf uging aniagparalysin m@lcmﬁr@arqa ivagistiiatian colugers are gennected
I ntal ox saddl e, a Di xon packing, a McMahon packi ng or
togethdelis apatferableprocessciionobtaining tihe geaction mixtunel thapawts asshe
Cenpak, TECHNO PAK, Fl exipac, a Sul zer packing, a

startingandfepidl irptekpregent ingentidn. t CTrer fehction mikkire tabtiruoiBiy
mul ti-stage distillation colum having both a tray

withdiB@n r&R tABGofure bttt eRkacohl fehBedgisHlltidnceiumhs
e used. Note that the term "nunber of stages (n) of

b
f ol ol '
generBl CONEI.054B3 A 0Y bR of Bl ERficpRIERRaRR0 2o by
. the. theoretigal-.n f. '
weigh 3Eien Rl G D5 4T By et 250 AR hRov of @R Aefto A% by
. .colum having bot the_fra rtion and, the.pprtion
weigh 8% RE ik PHOTHEAsBenatgS0 kS B0 B BiGER ff R GiRBEMYI GRrponate,
nunber of trays and the theoretical nunber of stages .
0.1 tod % Ry weiahti atgiah botig Point byaareakets A8 LR tq Boh By greight of
boiling point material separating colum A according
the catalysh dasedsemthei 1%t byowejghtof thebraactionpnixiise, amdhence this
packing as the internal, 25 and furthernore a
contiriiousit witiedrapactsiomni otione fiquiakis ereferalily coatikuiewsly fed as is into
has al so been di scovered that the di phenyl carbonate

the hi%Hrt:icfl u}ggﬂ SIRP &Y 4P separtitignlirmntdgs fHeeaittion 3hixPe @f the
P12 i nvention preferably conprises the packing as

ﬁwj m-gﬁ_nal , particularly preferably one or nore of
prese{nﬂe set r'uct ured packi ng.

The composition of the reaction mixture varies depending on the conditions
of the transesterifica_tion reaction between the dialkyl carbonate and the phenol, the
type and amount of the catalyst and so on, but so long as the transesterification
reaction is carried out under constant conditions, a reaction mixture of approximately
constant composition can be produced, and hence the composition of the reaction
mixture fed into the high boiling point material separating column A may be
approximately constant. However, in the present invention, so long as the
composition of the reaction mixture is within the above range, then even if this
composition fluctuates somewhat, the separation can still be carried out with

approximately the same separation efficiency. This is one of the characteristic
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LQc in which transesterification reaction is
A°5°1§E{Pﬂgemt with a dial kyl carbonate and a phenol as

a starting material in the presence of a honbgeneous 5
catal yst using an apparatus in which two reactive
distillation colums are connected together is a

feat“r?ﬁgf ﬁgc RePf RGeS0 Or obtaining the reaction mxture

_ cts ashthe starting material in the present
T BB R REF AR PO 4 5l apton mitre

reactive distillatjo olum.. general | y contains 0.0
acts s S0 RAtGNE! 610 ORIVGH LB FR DALY B! S9Pargtng Cplumn A
by 10 wei ght of the phenol, 0.05 to 2 % by weight of
the reggtion myrtughegy|becieddn a liqyig froasingp fRjet(§iprgmidegsin gne or a
al kyl phenyl carbonate, 50 to 80 % by wei ght of the
plurality pheositionsibelowsa eniddie. portion Bf thehgeparating Column Ahor it is also
boi li ng point by-products, and 0.001 to 5 % by wei ght
preferable tofeedahealrgsdtiontaixtutedntd the cddimpoviyy awebgitar aftthé he
reaction m xture, and hence this continuously

separé’iiﬁ%] SBRNTh AFOMTRICASY bRNWidedidt & Ibwenpationasitiye reboiler. The
continuously fed as Is into 15 the high boiling point

amougfﬁﬁpigarleaéﬁmﬁﬂthfkgféboih%e%igﬁ Holfhd SEAL lin‘éférmtl ﬁgbén%ting

. pr gsent | nVG!']tI on. . conposli tion Of. !
colurf S50 BB S0 eSS ARlAt, BaRdh ot to e
s S, B PRS8BT e

transesterification 20 reaction js carrie ?H% ugder
separg§an canditions et theseparatingaeq e ARRE §oLmout the above amount

approxi mately constant conposition can be produced,
is genarallyhoatless teare 3o ht,insefesably not lesscthan @ tofiHirumere ed
into the high boiling point material separating colum
prefefabipyobless dipam 6Qitom! bt.y Thenstamtion riatuse éed continlrusly into the
present invention, so long as the conposition of the

high b@ﬁﬁ% it MatbtalesdparadridicdluiriteA abssparatettiato & aturan ¢op
if this 25 conposition fluctuates sonewhat, the

compoRBAt 9&4%%nfa?ﬁin§trhéét dPehé AlpHerRH arbolatds and most of compounds

approxi mately the sanme separation efficiency. This is

havirg§ H‘io\gerltoﬂrb? g@?&iﬂ%‘éﬂ Rl 6t tha%ipReW HRichdtNuER S Wrf8acted

I'hventi on
starting material, an alkyl pheny! ether and an alkyl pheny! carbonate, and a column

bottom component (Ag) containing the catalyst, high boiling point by-products and a
small amount of the diphenyl carbonate. The column bottom component (Ag) may
contain a small amount of the alkyl phenyl carbonate. Such organic material in the
column bottom component plays a useful role in dissolving the catalyst component
and thus maintaining a liquid state. All or some of the column bottom component
(Ag) is generally reused by recycling to the first reactive distillation column as a
transesterification reaction catalyst component, but in some cases the catalyst may
be recycled after being separated from the organic material in a catalyst recovery

process, and then reused by recycling into the first reactive distillation column.
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I e sent invention, when continuously feeding
ADSORQPH?ea on m xture that acts as the starting
material into the high boiling point materi al
separating colum A, the reaction mxture may be fed
inaliquid frominto inlet(s) provided in one or a 5

Plipis bﬁéra@feq%ﬂé & AtORS oPPleQede iAGRIdMHA! Bk BhtalyRe

separating co A or it is also preferable to feed
{
compcﬁrﬁhb‘?ﬂ agngigﬁ {l)ldr[]'}cfg H%\ﬁp[g "y t‘ﬁgfrlgfnb&l%p# Egln‘l’ 'tr?ar?tlf{ag e Meealpﬂfanyl

crsl B T bl R e, B AT B
—phegat eri g%mylt ar at| n Cq(bj){y;pwqu Va“?'%i%!%%indl %?%;e&ere{rapved as

pr oduced, the concentratl on of the diphenyl carbonate
the calumniketiosneempananttAr) & thenkighdaingapeinhmaterial seeatating

for the separating colum A and so on; but the above
columandLihbeingeapyio madkey theotoriteststherant iR thepnolunti top component

preferably not |less than 6 ton / hr, nore preferably

(A7) beQdenicpalsy ﬁdjlarﬁoﬂé)tﬁawﬁomﬁ pm] peefersity hotmore thare10@gpm, more
continuously into the i gh boiling point materi al

&LHaphGteAsEOd Nl GHthd t
prefe%?%ﬁﬁteﬂrr]l? %(ﬁ%n%mﬁm nllﬁiglqarf]lr{taogi of theedlsphenyl presen

lnveng@’i %?egé"@%@@h%?ﬁw& di %gérﬁyl car% é%ntgi?cany
ted t [ ;

sen S R e gL, BERCELP R AR ) et

oS 3 o oo Gl it 3°'r:f%ﬁ

_ car bonate. The columm bottom conponent may

invengent petdess than 95%npiaierasly nelde rrﬁ}a %"énmm B4 Sfﬁﬁa?'é! not less

Such organic material in the colunmm bottom conmponent
than §8%y of theudiphenylrasrieonatedn dse redatigntmhisturatcanyisuously fed into the

conponent and thus maintaining a liquid state. Al or

high seilieg pbint heatedallsapabatingovlanmacante wiltiRjrawn fyemehaltoy of the
reused by recycling to the first reactive distillation

colurf®! UMBrésved intthepresdrtiinvdriiohi ahdRACdésendarit dnytae
component, but in some cases the catalyst may 25 be

comﬂr?gftﬁgﬂ GAnarbatidPei ur%ef%ﬂrlﬁfoetﬂefsregﬁ}'étﬁﬁ c%lgﬁl'ﬂﬁ typlcally 90 to

In a catal yst recovery r0CesSSs,

97 %gt?ey:@g%hgﬁ g%c%’cg %ﬁ,ﬁnﬁ@ﬁ,&&&%ﬁ |bﬁ§5£gméds\ffwnhdrawn from the

top of the column as the column top component (Ar), with 10 to 3% being
continuously withdrawn from the bottom of the column as the column bottom
component (Ag). The composition of the column top component (Ar) is generally -
0.05 to 1 % by weight of the dialkyl carbonate, 1 to 10 % by weight of the phenol,
0.05 to 0.5 % by weight of an alkyl phenyl ether, 20 to 40 % by weight of the alkyl
phenyl carbonate, and 50 to 80 % by weight of the diphenyl carbonate, based on
100 % by weight of the column top component (A7). The content of the high boiling
point by-products is generally not more than 200 ppm, preferably not more than 100

ppm, more preferably not more than 50 ppm.
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[ el aracteristic feature of the present :
A0501i ﬁ&é?t—%@\ﬂqt hat the catal yst conponent and by-products

havi ng a hi gher boiling point than that of the
di phenyl carbonate such as phenyl salicylate,
xant hone, phenyl nethoxybenzoate and 1

RGOt i g g
soarb U i S RO SRS BP0 0 5, mor

the columm tgp conponent (AT) be generally not nore
prefertalqyrfr%g).i, -preferably not nore than 100 ppm nore

preferably not nore than 50 ppm It is another :

chis stated pBeve, theaneuntsrf the solymnsian compgReRt (by) pepfinuously

despite maki ng the colum top conponent (AT) hardly |
withdremt tiom theytop ©f dhee highi kpilingopoinhmaterialisepargingierluain A is

nost of the di phenyl carbonate in the reaction

gener@lly appeoimitealyl 90ad 978k obthenisaktioawixture fied into thep separating
the colum. In the present invention, not |ess than

colunfPA®  PhRf @akhitop@onigtient (1&Y) i edntinmuusipferf intatheydiphenyl
l ess than 98% of the di phenyl carbonate in the

carbc@%lf’ﬂ)lrj]lg@gﬁ &rﬁlHﬁ\‘ﬁ Q%gr} R8I &%v'idbitcpattél'?int@rin%bl'gate portion of

mat er i separating colum A can
wi.t hdr awn fr . A lr
the pP e} G B R SRR Gby s EL B /e EifBnene, . 2
copposition of the reaction nm xtu ed int
coluni bR SRR e (Bieh arsice it EamPpT BRI (is) e S BirlE pgttpm
of the liquid continuously fed ini .?.ontin OBS|M £ th
companentifBiain I SIHCOMPONESES bAving @ lewer BRIIRG RAYel Ban e of the
top conmponent (AT), with 10 to 3% bei ng continuously .
dipheniyt barbenatd conteinied ibdne epiusin tarecerppanentdér) femtbe saparating
bottom 20 conponent (AB). The conposition of the
colunam Aed intorthe qupiéyirg colUAT Bi aregentinadiisly votrasawo fromghsytop of
wei ght of the dialkyl carbonate, 1 to 10 % by wei ght

the pgfify'irkqec@mm?rpts as the@aluran o cOmpynest BY), aid arsnadlksthount of
phenyl ether, 20 to 40 % by wei ght of the al kyl
e

iqui inG&, Lt Eolultr B. A small
hqwdgii@p hg?%ﬂ?@gﬁg{%@ﬁgﬁhﬁ%&&ﬁ%@g’ %’%é\b@ eryli ré toof t he sma

amo i G RARER Bryalh PRl Ehagthent on
this %F&Q@?g%%e@gwopgihgﬁ:{q@ %p%&@g{fﬁ 5 é@ %a/f?, c}fQRe dﬂ?ﬁgny'i@él%onate
fedin. The diphenyl carbonate in the column top component (Br) is separated out
and thus recovered in another distillation column used for separating the column top
component (Br). Alternatively, a method in which this diphenyl carbonate is
separated off as the column bottom component from this other distillation column,
and is then recovered by being returned into the high boiling point material
separating column A and/or the diphenyl carbonate purifying column B is also
preferable.

The column bottom component (Bg) contains the diphenyl carbonate, and a

small amount of high bailing point by-products concentrated to approximately a few
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A0501A[3?9é_kgi§]2 KAN In the present invention, the reflux
rati t

he high boiling point material separating
colum Ais in a range of from0.01 to 10, preferably
from0.08 to 5, nore preferably fromO0.1 to 3. As
stat ed above, the anount of the columm top conponent

perceé}tﬁg)ﬁ\r@%ﬂ MH&EMftiéfe‘ﬁitﬁngfﬁHQ g?éégﬂt‘ir’i\%ﬁtil@xﬁ i@ﬁ}étﬂﬁe amount

ing poirnt materi separating col um i's

o o R BRBIE S PR B el B SR iRl o e
potors D HSSLREUES i s BRACBLSES) bl B sl

131 provided at an internedi ate portion of the

0.05 tp G 5%yafithe eiphany! earbanats ©ddBnt i nuousl y separated into
three conponents, i.e. a 10 colum top conponent (BT), |
a Eialbighupurity diphesyt céibopateaisdantiogpusiy withidrawn from the side
conmponent (BB). All of conponents having a | ower

cut outiet B2ngt pidwtratehsfriyaniesdllyofiottiass treinphéoryl hi préferattly not less
contained in the colum top conponent (AT) fromthe

than SRPA @t itie préleraBly Aot REsitRAR 5HBA /kir | Tisrncwhtuanetally
are continuously wthdrawmnm fromthe top of the

corresginé{jﬂd;smsa %H‘?&kimﬁ'ﬂelﬁ ngstoth;@/r ©f kh’é‘ﬂiﬂw@ﬁgpﬁm@ﬁﬁt@ fedBitb the

anoun iquid s continuously

. W thdrawn,fromthe bottomof the purifying colum B. A
punfyg‘}gaq:cﬁum\gﬂ%.um of the di phenyl carbonate is contained

in_the colu t conmponent . ( BT) .. his amunt
gehes By %@ﬁgf'!?hw?g%b%aéé QPQM‘%A 35 fh 56le Gt cpponent (Bs)
. di phenyl carbonate fed in. The di yl carbona [
in thetm@saro\y ipMeNiQspisanRneEalbRotless thap %ggg?,zﬁf% raRly nifﬁésqha“
thus recovered in another distillation colum used for ,
99.99% pmoee prefetdinly nof leas tham92.898%np oHemeontemis of high boiling point
Alternatively, a nethod in which this di phenyl
impuritigswhah earryingseytahapessarit imantiohewitto tismethplotarbenate and
conmponent fromthis other distillation colum, and is

phenbl @ tHeeaamRIgERaltridp i Bot wbke tresh 30ppnd, peeferalily ot hriong than
point material separating colum A and/or the

10 pﬁSfP,S@SFB/ "égéféggxnjﬁlﬁﬁma% tHan ﬂ%{:ﬁﬂdﬂ'ﬁheﬁyl %l@y%geé)not more than 30

era e col um bottom conponent

ppm,%?gile?éﬁscj Al FndteRREAYMD 136, A0BAS Bref@fdbly?not more than 1 ppm for

xanthone, not more than 30 ppm, preferably not more than 10 ppm, more preferably
not more than 1 ppm for phenyl methoxybenzoate, and not more than 30 ppm,
preferably not more than 10 ppm, moare preferably not more than 5 ppm for
1-phenoxycarbonyl-2-phenoxycarboxy-phenylene. Moreover, the total content of
these high boiling point by-products is not more than 100 ppm, preferably not more
than 50 ppm, more preferably not more than 10 ppm. Note that the term
“high-purity diphenyl carbonate” used in the present invention means that the purity
of the diphenyl carbonate is not less than 99.9 and the diphenyl carbonate contains
not more than 100 ppm of high boiling point by-products.

Moreover, in the present invention, a starting material and catalyst not
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snal nt of high boiling point by-products
Aosokgﬁéénww to approximately a few 39 A0501 UP

12 KAN percent. Another characteristic feature of the
present invention is that the amount of the diphenyl
carbonate in the colum bottom conponent (BB)

cotal Y5 ARSH FAEABrab LA s e aRHe Tl CohuTe e
ol e MR BB ity mor rn 1

wi thdrawmn fromthe side cut outlet B2 at a flow rate
ppb, raeregeiistarablynotdnonetbanherP.1 ton / hr, preferably not
less than 3 ton / hr, nore preferably not |less than 5 .

t dn the lpreseritiirventionnthegsflexsatig fordbe hsafgnate purifying
approximately 90 to 96% of the di phenyl carbonate fed
columinnB ¢s inh@ ranme of fydomd.0b tairtd, Brefa@bRhisomud. il ttg Somareepreferably
di phenyl carbonate obtained as the side cut conponent
from@B3» 5.in the present invention is generally not |ess

than 99.9% preferably not less than 99.99% nore

Preh& b alnnstiffihgitha Mg p8RAdpoi enaenbrsdsarafing cofumn A,
boi 't ng point inpufities when carrying out the

i o8 orb B R BUFTE, By AR AR Soping paRGlunic
are Bl B RGP BRUEPATRECLRTRL orbon stoo

than 30 ppm. preferably pot re. than 10 nor,e

or stapless siesl.y ‘Hd?ffﬁﬁpgth%ﬂ Iity &ﬁﬁ% g‘PE‘QQQrﬁ%B&Ea%rﬂdeHB‘?%
than 30 ppm preferably not nore than 10 ppm nore

stainlgee stachis prefer@blenore than 1 ppm for phenyl
met hoxybenzoate, and not nore than 30 ppm preferably
not nmore than 10 ppm nore preferably not nore than 5
ppm for 20 1

Examm@@noxycar bonyl - 2- phenoxycar boxy- phenyl ene. Mbreover,
the total content of these high boiling point

by Hr&iRBEIcw, tiSe PRisem@irfventian wiff Beriddcribe® irefmabb Yetmlt with
nmore than 50 ppm nore preferably not nore than 10

_refer%t%b%ﬁ&@ihgt%n?;ﬂ%@pbﬂthhﬁ'br@é’éﬂttiHvéHtiE)PﬁQWot limited to the

onate” use resent 1 nvention neans that

t.he Qurit of the di phenyl carbonate is not |ess than
foliovggggggﬁgol%ﬁe di phenyl carbonate contains

The purity of the diphenyl carbonate, and the contents of impurities were
measured by means of a gas chromatography method, and the halogen content was

measured by means of an ion chromatography method.

Example 1:
<High boiling point material separating column A> -

A continuous multi-stage distillation column as shown in FIG. 1 having La =
1700 cm and Da = 340 cm, and having Mellapak with na = 30 installed therein as the
internal was used as the separating column A.

<Diphenyl carbonate purifying column B>
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e than 100 ppm of high boiling point
ADSD"b‘jPﬁ?gﬁgg Moreover, in the present invention, a

starting material and catal yst not 40 A0501 UPl12_ KAN
contai ning a hal ogen are generally used, and hence the
hal ogen content of the di phenyl carbonate obtained is

09 30 B O, Al i Hing L -
220 G558 sar%ﬁ%#«??rna B E?%S@gf@ﬂ%w%aﬁ‘hﬁ‘&ghﬁ?e@bﬁ18-

preferably from O. nore._pre abl
and g 7 Grinstaled ShEremTAs b U Was SR PR IERG cimn

boiling point material separating colum A the
<Readtivehdisyllatioarbonat e puri fyi ng col umm B, and ot her
l'iquid-contacting parts which are used in the present
i NAte apparatis irgehichatiWoyreacties dishillatiors¢@uimals (adirst reactive
carbon steel 10 or stainless steel. In terns of the

distill &t ¢d||ymﬁfartd1§ sELOhE Factivadistiatien rolgurgedere cdraiatted s
steel is preferable. Exanples Hereinbelow the

togetﬁﬁrﬁﬁfé‘%%é i MR rba&ioN liduidfh ﬂ"%sﬁi'ﬁt REELIVE di§f|ll§t|§h’3b§||uh1n was

erencetothefo | owm ng Exanpl es, but the
. 0 f
made&é%@ﬁ%n 1'61??535:%8)??{ 30%5;»[# @&%Tﬂét éatg.gipl éﬁéétltllgﬂbﬂ /as carried
t.he con ts of urities were
out U%{"gé’éme ﬁ%@&&?ﬁﬁa l‘?&‘?ﬂ%‘oas al%arpﬁ@%ﬂigﬂ contecg1 b
rreasured by means of an |o mat graph 'h
MiXtUFR CPRIGINTY dipheRiy| earbonalg was s8Nt WHB Pt 151 ton / hr
separating colum A> A continuous rrul ti-
from thessalumathatiore of thensegpnshieanstiye distitation %vm&g INpte that

1700 cm and DA = 340 cm and having Mellapak with nA =
halogefsiwertaldt etedied in theastatting material or the catalyst used in the

reaction.

The composition of the reaction mixture was 6.5 % by weight of a material
having a lower boiling point than that of methyl phenyl carbonate (0.1 % by weight of
dimethyl carbonate, 0.1 % by weight of anisole, 6.3 % by weight of phenol), 32.2 %
by weight of methyl phenyl carbonate, 58.6 % by weight of diphenyl carbonate, and
2.7 % by weight of a material having a higher boiling point than that of diphenyl
carbonate including the catalyst.
<Separation / purification>

Using an apparatus comprising the high boiling point material separating
column A and the diphenyl carbonate purifying column B as shown in FIG. 1, the
reaction mixture obtained through the reactive distillation described above was
continuously introduced at 13.1 ton / hr into the separating column A from the inlet A1.
The column bottom temperature (Ta) was made to be 206°C and the column top

pressure (Pa) was made to be 3800 Pa in the separating column A, distillation was
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Lpterpal was used as the separating col um A
A0501§§)P6Eeﬁﬁﬂﬁcar bonate purifying columm B> 41 A0501 U P
12 KAN A continuous nulti-stage distillation colum as

shown in FIG 1 having LB = 2200 cmand DB = 280 cm
and having three sets of Mellapak with nj = 12, n2 =

carried-But c@rﬂﬁ}l%%slgu\?m'f] 356Abk ?zlﬁ B! g c%&argﬁ‘ ?o\}S BSRLBABNNES,) was

used as ying co

conin o34y BRI 25 BRI Pl 24 B g
com 3B 4 VS 1 e AT 1 e

the first reactive dlstlllatlon col um was to .
columpdap Kompru@nb Hir)oraseprimmcrshisintodueed 38 1S 'f\i‘ggaﬁ pyifying
distillation was carried out using dineth carbonat e
columari frohetha indet B . st e colgmrebettomitempatatare éﬁawaﬁm@de to be
m xture contai ni ng di phenyl carbonate was conti nuously

213°0vaihd S vblufin b drelssure (Fa) wakrmanlé ke be@0DIPH a1 thenpurifying
t he second reactive distillation columm. Note that

colun'l?'ﬂh Mt Wad ehrrieRf &ﬁt&%uhao@ay withed Féflu ramib@f 1106, speolumn
e a yst used in the reaction. The conposition of

top c&fgﬁ%rg%ﬁgg%ng@c’éhHﬁ Wﬁhﬁra@r@é wed @l Ky ga’*a'@nﬂbltﬁs, a

ower g pol nt t an that o
henyl car bonat
co'unﬁwap@%emtca e By faf bRt v f‘dfaq%'.[@‘t BB onspria s
en 32.2 % b ht of | _.ph
condtas?»ﬁomﬁ & sl ponRitaRe) Wes seBhRys L ARBErRI At £ ton
% b E wei ght of a material having a higher boiling

hl’Vl&\@Bﬂlﬂdwl 88 that of diphenyl carbonate incl udi ng t he

catal yst. 20 <Separation / purification> Using a

apPhe zoopasitigns ofithg companiegts alo?4 hngrm@‘teftthﬁévéieinahad

separating colum A and the di phenyl carbonate
becomerddnypletely stabmwBreassbiows:in FIG 1, the reaction

m xture obtained through the reactive distillation
Ay BEERCHY Wb P wemEeFial having a lower boiling point than that of methyl
pheny! carbonate (0.1 % by weight of dimethyl carbonate, 0.1 % by weight of anisole,
6.6 % by weight of phehoi), 33.8 % by weight of methyl phenyl carbonate, 59.4 % by
weight of diphenyl carbonate;
Ag: 41.0 % by weight of diphenyl carbonate, 59.0 % by weight of high boiling point
materials including a catalyst component and by-products having a higher boiling
point than that of diphenyl carbonate such as phenyl salicylate, xanthone, phenyl
methoxybenzoate and 1-phenoxycarbonyl-2-phenoxycarboxy-phenylene;
Br: 0.25 % by weight of dimethyl carbonate, 0.25 % by weight of anisole, 15.6 % by
weight of phenol, 79.6 % by weight of methyl phenyl carbonate, 4.3 % by weight of
diphenyl carbonate;

Bg: 95.0 % by weight of diphenyl carbonate, 5.0 % by weight of a high boiling point

material.
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continuously introduced at 13.1 ton / hr into the
AO501SQB&?&KN1\!; colum Afromthe inlet Al. 25 The col um
bottom tenperature (TA) was nmade to be 206C and the
colum top pressure (PA) was made to be 3800 Pa in
the separating colum A distillation was 42 A0501

UR12 KAN carfyie L I ' ratio
o 1z ongREG! ¢ St BT sallanits, Yenfhble rreritlal o
wi thdrawn at 12.5 ton | hr via a conduit, 16, an
methaxybaRFOAIBIR IR SR RS ARMPRE) SR SRR rerhai <) BN, Snd the
withdrawn at 0.6 ton/ hr via a conduit 11. The col
contenbopf -ohgomemarey-2pRerYCAFRBYIRENYIRNSOWAE 4PRIE- | W eover,
into the purifying 5 colum B fromthe inlet Bl. The
the halogemuobient wastretpeorattbas (). Whwasdties feunskthap trscpurity of
and the colum top pressure (PB) was nade to be 5000
the dipBehyl dansormateiobyaingd frooh thesiBe cdit sias! nattiéssthan99.999%.
carried out continuously with a reflux ratio of 1.5, a

More&RrUiHd ahB88nCoMBRaah-pUATY dmngpéérbﬁhéﬁesﬂnmdubé@ Wa3\h17 ton /
at 5.3 ton / hr via a conduit 26, a columm bottom

hr. COmponent (BB) was continuously withdrawn at 0.03 ton
" 1 hr via a 10 conduit 31, and a side cut conponent

(Bs).,was ng J. N S . 7 it
& Bioiiioed ShRiorerBliby Mo burfoq fut inidinkee EontiiBns
hours after the stem ha bheco conqpl et e :
The alapatad oo EatRate PEGCES S8l TR PaTY Serguphantny
having a |l ower boiling point than th met hyl
unchanged AftenbRd haves, 2000 haurs, 4R00MuUrst g@@(ﬁ%wsﬂ- 3hd 6090 hours.
carbonate, 0.1 % by wei ght of anisole, 6.6 % by
wei ght of phenol), 33.8 % by wei ght of nethyl phenyl
carbonate, 59.4 % by weight of diphenyl carbonate;
Examfiide 241. 0 % by wei ght of di phenyl carbonate, 59.0 % by
wei ght of high boiling point mnmaterials including a

<Redctil/aldistilaionPonent and by- products having a hi gher
boiling 20 point than that of di phenyl carbonate such

as Pﬁ'hs Arafiid i'h‘?r)/rllié‘lg| Swo FaRR @istilfi®Rolumns (a first reactive
net ho n

xybenzoat e a

oo OB BN BRI EOG0M e St
toget%réir %v(gseuselci?ir?e %s)at@(ion liquid in the first reactive distillation column was
made to contain 250 ppm of Pb(OPh), as a catalyst, reactive distillation was carried
out using dimethyl carbonate and phenol as a starting material; and a reaction
mixture containing diphenyl carbonate was continuously withdrawn at 11.3 ton / hr
from the column bottom. of the second reactive distillation column. Note that
halogens were not detected in the starting material or the catalyst used in the
reaction.

The composition of the reaction mixture was 2.7 % by weight of a material
having a lower boiling point than that of methyl phenyl carbonate (0.1 % by weight of
dimethyl carbonate, 0.1 % by weight of anisole, 2.5 % by weight of phenol), 33.2 %

by weight of methyl phenyl carbonate, 62.5 % by weight of diphenyl carbonate, and
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vei ght of phenol, 79.6 % by weight of methyl phenyl
A0S01HPREnKAN 4.3 9% by wei ght of di phenyl carbonate; 25
BB: 95.0 % by wei ght of diphenyl carbonate, 5.0 % by

wei ght of a high boiling point material. 43 A0501
UP12_KAN The content of each of phenyl salicylate,

h d ph | . . ' ;
16 % L oRBher andtife hayidd pAGNG UARR doihf'rBtnt SFapHeny
1-phenoxycarbon¥l-2-phenoxycarboxy-pheny|ene was 4
carbopgig InRpAEg\Be catalyel hal ogen content was not nore than

1 ppb. It was thus found that the purity of 5 the
<Separatior hpLritieatinnrat e obt ai ned from the side cut was not

l ess than 99.999% Moreover, the anmount of this _

hi gsingan appatafisecophprising timahighpraling: peintvnaterialsepsrating

hr. Prol onged continuous operation was carried out

columwa 8hd the e titarbenate parifgingnenrnd skowhesyin Example 1, the
carbonat e produced and the purity were substantially

reactiéﬁ (@Qﬁ.’gé Rpesined ir?rbugﬁ Qhd petictivefiStilation describsd above was

urs, and 6000 hours. Exanple 2: <Reactive

contirﬂ.!oﬁsM i}wﬁbbﬁ@@d éﬁf‘.@%ﬁ ‘”ﬁ'{f ?ntbrihé“gbégréti\“@ dfg?rﬁhil\/ﬁom the inlet A1.

S _onclunns(a I'rst reactive i _
rhe i oot risklRe 1) Pof BFANIC 822056 o Lotk

reaction liquid in irst reactive distillati ;

pressus (i wass madde B8+ 00 PR tha oRale liupr Sisfaton was
_catalyst, reactive distillation was carried out u iﬂg '

carriegi outdeptingausly vithea sefioprainaf i acauam ﬁoﬂ?gc%fé’%'?‘?'il(, T) was

and a reaction mxture containing di phenyl carbonate
contimasustywithdrawrs Bt 110t 7 dvvisatheicorgluitah®, endra colupphettom

the colum bottom of the second reactive distillation .
compoPeHiAs)Nedschritiiuoushl witledrawreate). Bdon dbr wiat tbe camduitell. The

starting material or the catalyst used in the
colurhi§ 88 E8Mponent (Ar) was continuously introduced as is into the purifying
column B from the inlet B1. The column bottom temperature (Ts) was made to be
210°C and the column top pressure (Pg) was made to be 4500 Pa in the purifying
column B, distillation was carried out continuously with a reflux ratio of 2.0, a column
top component (Bt) was continuously withdrawn at 4.7 ton / hr via the conduit 26, a
column bottom component (Bg) was continuously withdrawn at 0.03 ton / hr via the
conduit 31, and a side cut component (Bs) was continuously withdrawn at 6.27 ton /
hr via the conduit 33.

The compositions of the components at 24 hours after the system had

become completely stable were as follows:
A7 2.8 % by weight of a material having a lower boiling point than that of methyl
phenyl carbonate (0.1 % by weight of dimethyl carbonate, 0.1 % by weight of anisole,
2.6 % by weight of phenol), 34.1 % by weight of methyl phenyl carbonate, 63.1 % by

weight of diphenyl carbonate,
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The conposition of the reaction mxture was 2.7 % by
AQSOTVEP Rt KAN a material having a | ower boiling point
than that of nethyl phenyl carbonate (0.1 % by wei ght
of 25 dinmethyl carbonate, 0.1 % by wei ght of anisole,
2.5 % by weight of phenol), 33.2 %by weight of nethyl

_.~Rhenyl carbonate, 62.5 %b i ght, of diph - .
re: 402 Tl ueiantan dirTiepAeaEnelo AR b v B b rpiie poin
material having a higher boiling point than that of ..
materiglsgReling 2 satslyst companentiang bo/r@%&'bl?@l'}%wng a higher bailing
<Separation / purification> Using an apparatus
point thamthatifrdipherey! bationate sueky apphenyhsalisyiaie. xantaensa.ipignyl
5 colum A and the di phenyl carbonate purifying colum
methoﬁglsémmsmm -prenptyeaiboriy@-pheradycarboxysgherylene;,
obt ai ned through the reactive distillation described
Br; 0.800¥9 Wikight idlifnefiv? ¢atbbrizhé r@aus & wéight.oBartisole] 6T % by
into"the separating colum A fromthe inlet Al. The

weighfﬁ% HEhdioF$ 8, tﬁ@g@w{é ﬁa(egjgr)ph%ﬂ CREBnAR, bs.s’-%%gﬁé@bht of

t
e col um tor'JJ was” nmade to be 4000

. int separating colum A, distillation was 10
dlphelaﬂrqa?rg@aggt continuously with a reflux ratio of 0.7, a

col uymm t op, copmponpent 1) _was ti nuousl .t h :
Ba: 9650 % DyovaiBht 7 Giphon RSB PRy WHGH 2! 2 dfithRbAAG poin

bottom conponent (AB) was continuously w thdrawn at
mater@l3 ton / hr via the conduit 11. The colum top

conmponent (AT) was continuously introduced as is into

t HEh@aontent nfeach biiphemyl fsabieylaise xanihenesnd Mol urm

bottom tenperature (TB) was nade to be 15 210C and the
meth®gbemodterinihe side eut(deR)povent masenatonore hsaol pami, and ke

purifying colum B, distillation was carried out

conteﬁPBfi%@Hék%céﬁbbﬁyiﬁQ-pﬁéhéRydéﬂbd)@—pﬁe |€ne was@ ppm. Mqreover,
conmponent (BT) was continuously withdrawmn at 4.7 ton /

the hé\}ggéh Rohfdht GRRMHIMSS than TEbEIMIt st 1l mmwmtﬂp]é BBty of

conti nuously wthdrawn at 0.03 ton / hr via the
L
Moreﬁg%?ﬂwieta@%gpn{ Hﬁthi@ogﬁg?ﬁ%gg'@?ph%fny} Qgrbsﬂ%oﬂ%ﬁhﬁeaRﬂa?s"B.W ton /
hr.
Prolonged continuous operation was carried out under these conditions.

The amount of diphenyl carbonate produced and the purity were substantially

unchanged after 500 hours, 1000 hours, and 2000 hours.

Example 3:
<Reactive distillation>

An apparatus in which two reactive distillation columns (a first reactive
distillation column and a second reactive distillation column} were connected
together was used, the reaction liquid in the first reactive distillation column was

made to contain 150 ppm of Pb(OPh), as a catalyst, reactive distillation was carried
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conpletely stable were as follows: AT: 2.8 % by
AO501V\HP@)3.LK6N a material having a |ower boiling point than

that of nethyl phenyl carbonate (0.1 % by wei ght of
di met hyl carbonate, 0.1 % by wei ght of anisole, 25
2.6 %by wei ght of phenol) 34.1 % by wei ght of nethyl

o o G b 08 S B i

phenyl carbonate, 59.8 t, of. hi

Xt NG GPREmY CRHRANFIS ML Pyl RSB 1721t /

by- products having a higher boilin point than th t
from thé calypire hottomapfiiba seeon W@B’epﬂi@ﬂ%ﬂ‘)ﬁé}q I ot Bote tha

xant hone, phenyl nethoxybenzoate and
halogén$>Wer®npt:aetleoteﬁ inzhe starting mtbualyorpthemﬁtdmet usgdgm:the

0.3 % by weight of dinmethyl carbonate, 0.2 % by weight
reactiéh., ani sole, 6.1 % by weight of phenol, 79.8 % by

wei ght of nethyl phenyl carbonate, 13.6 % by wei ght of

di WEM%@B@QIBH ke r@&tloﬂﬁn&t% Ryad\8 0% bpivelljt o aythaterial

car bonat % by wel g t of a high boiling point

havmg%tl Oﬁéogﬁg pqﬁ ?Htt Fﬁ‘héﬁyl E:EﬁiBfL éé?d) Q‘%'B}‘\ﬁelght of

oxy nzoate [ st de cut

oo BRAGHbe o %@Eﬁg%@i’@%“ﬁﬁg S8, .2 %

pm NMbreover hal o nt ent,
by WeLGI S ey L BRSIA GRS hah Exaveiaht o6 Aghenlserbdrtle, and
di phenyl carbonate obtained fromthe side cut S_r}]ot
2.8 % ky weidhiof sonetyial hawngu kigher boiling PaiRs than fhat g cipheny

hi gh-purity di phenyl carbonate produced was 6.27 ton /
carbdmate PPrchidimg) &k catatyishuous operation was carried out

under these conditions. The anount of diphenyl
<SepafdtRpgiaificatdnced and the purity were substantially
unchanged after 500 hours, 1000 hours, and 2000 hours.

20ysing an apparatus comprising the high boiling point material separating

column A and the dipheny! carbonate purifying column B shown as in Example 1, the

reaction mixture obtained through the reactive distillation described above was

continuously introduced at 17.2 ton / hr i‘nto the separating column A from the inlet A1.

The column bottom temperature (T,) was made to be 207°C and the column top
pressure (Pa) was made to be 4100 Pa in the separating column A, distillation was
carried out continuously with a reflux ratio of 0.61, a column top component (Ar) was
continuously withdrawn at 16.4 ton / hr via the conduit 16, and a column bottom
component (Ag) was continuously withdrawn at 0.8 ton / hr via the conduit 11.  The
column top component (Ar) was continuously introduced as is into the purifying
column B from the inlet B1. The column bottom temperature {Tg) was made to be
220°C and the column top pressure (Pg) was made to be 6600 Pa in the purifying
column B, distillation was carried out continuously with a reflux ratio of 1.49, a

column top component (Br) was continuously withdrawn at 7.1 ton / hr via the
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Exangl_e 3: <Reactive distillation> An apparatus in
ADS0T\ WP 4 KN reactive distillation colums (a first

reactive distillation colum and a second reactive
distillation colum) were connected 25 together was
used, the reaction liquid in the first reactive

Stillati I j f
condufgBepigPbmg betignt ryEBentIHeT wrg EPpApfisy ik EkA'at 0.05 ton
e e P R (0 ARy o

reaction mxture containing di phenyl carbonate was
9.25 tgwhbr viadhelopndiit Bdr awn at 17.2 ton / hr fromthe

columm bottom of the second reactive distillation

c Thentompiositionsaf theheoropemantseit 24 hnurg aftec thessystemifiad
starting material or the catalyst used in the 5

beconie 86inphitelyTsigbleavgresid followsf the reaction nixture was
6.9 % by weight of a material having a | ower boiling

e . SiFvid poiat eherDthait &F methyl
A 755 By i Sl 8Rve g pomt e b ety

phen@?g?n%q%\/? ?%% "@%{‘;’ vggﬁl;\g b d%etggfé‘é}bbna@ 02 % bi?%we‘iglhlgdiﬂanisole,

e onat e, 1 % by weight ©

oo PURRE EEDRRI"ATr, B, B ey b et 1.1 %

wourb L BERVRRERR T, )t Bl s o byt atus

Ae: 38 Blobry W GhHOT HEhEnYITERINSIS) BoratepBPIN £ BIUhaIRE Boint
shown as in Exanple 1, the 15 reaction m xture

materieds ancleding e catglyst eempesent ard By-producis hakinges bighge goiling
above was continuously introduced at 17.2 ton | hr

point tmdrotHzef sippengt ¢carbonateusuchvas poemylisalicylater xanthorehphenyl
colum bottom tenperature (TA) was nmade to be 207C and

methéisﬂaé%ﬁba@aﬁ@n_-pnarﬁﬁc?@ér%oh?té\i-pnmombbw-pbenmeﬁepa
[

n the separating colum A distillation was carried
Br: ot%;% @g%m%ram%m%rsohﬁé, 02 Yabj WeihtbfGhiscle C18.0M% by
weight of phenol, 73.2 % by weight of methyl phenyl carbonate, 10.1 % by weight of
dipheny| carbonate;
Bs: 94.0 % by weight of diphenyl carbonate, 6.0 % by weight of a high boiling point
material.

The content of each of phenyl salicylate, xanthone and phenyi
methoxybenzoate in the side cut component was not more than 1 ppm, and the
content of 1-phenoxycarbonyl-2-phenoxycarboxy-phenylene was 4 ppm. Moreover,
the halogen content was not more than 1 ppb. It was thus found that the purity of
the diphenyl carbonate obtained from the side cut was not less than 99,999%.
Moreover, the amount of this high-purity diphenyl carbonate produced was 9.25 ton f

hr.

Prolonged continuous operation was carried out under these conditions.
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20 continuously withdrawn at 16.4 ton / hr via the
A0501ddinti2j KANG6, and a col utm bottom conponent (AB) was
conti nuously withdrawn at 0.8 ton / hr via the conduit
11. The colum top conponent (AT) was continuously
introduced as is into the purifying colum B fromthe

i nl et Th colu ature 1B)

The amguBkor Bpbene @ et oI ECRIE WooB BB
to be 6600 Pa in the purifying 25 colum B,

unchagped iaftea 5P Mowsss 1980 HQAHs o2R ggg@ PRUBUsly with a
reflux ratio of 1.49, a colum top conponent (BT) was
conti nuously withdrawn at 7.1 ton / hr via the 47
A0501 UP12 KAN conduit 26, a colum bottom conponent

|ndus[ﬁaﬁb\pmbmyltl nuously wthdrawn at 0.05 ton / hr via
the conduit 31, and a side cut conponent (Bs) was

5 The pfe¥aint MVRHEOM cihidesditiblypbsedirdthelfleid bf producing aéigh-purity
conduit 33. The conpositions of the conponents at 24

dnpheaﬁ%g%&{eﬁt HE:?\ éaﬁlﬁ@ l}bg&%sbéré&?ﬁ%@w&% ﬁbﬁlmaﬁtﬁéhh@

wel ght of a nateri al

high- qhﬁ%:ggg a | o%ggﬂa%bgg@g t;ﬂﬁ[&m@?ﬂ e‘ri:%tdhrﬁ“flttl?ﬂé on an
car onat e,

incus{i ghAet okl har f”*%ng/or{sgr"c{m%&'ﬁ%g e Sfbinre =
car bonate. 61.1 % ght of olg a é car bonat e \ gjocat'on
cataly/sBangge@ct%rblwmq}w{s Hﬁt@ﬁﬁmm ngeH rfOéJghetiarfeb;g i

wei ght of high boiling point materials includin

10 reacticatarltys like aspge dialkyh ¢athonate and asphengl @§ aaswfbmateﬂal
boiling point than that of di phenyl carbonate such as
phenyl salicyl ate, xanthone, phenyl nethoxybenzoate
and 1-phenoxycar bonyl - 2- phenoxycar boxy- phenyl ene; BT:
0.5 % by weight of dinmethyl carbonate, 0.2 % by wei ght
of anisole, 16.0 % by 15 wei ght of phenol, 73.2 % by
wei ght of nethyl phenyl carbonate, 10.1 % by wei ght of
di phenyl carbonate; BB: 94.0 % by wei ght of di phenyl
carbonate, 6.0 % by weight of a high boiling point
mat eri al .
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The content of each of phenyl salicylate, xanthone and
AD5013MR 131 KAN nmet hoxybenzoate in the side cut conponent

was not nore than 1 ppm and the content of
1- phenoxycar bonyl - 2- phenoxycar boxy- phenyl ene was 4
ppm Moreover, the hal ogen content was not nore than

1 ppb. It was thus found L‘gﬁ*‘ the purity of the
di phenyl carbonate obt ai % §omthe si de cut was not

| ess than 99.999% Moreover, the anobunt of this
We clailmgh- puri ty di phenyl carbonate produced was 9.25 ton 1
25 hr. Prolonged continuous operation was carried out
uriderin @neadustoatipraceas for the prodiectionrafa Rigk-purity Sirheny!
of di phenyl carbonate produced and the purity were
carboR&tBS{1EBH iptoduckd dontigeousty frem 8 dGadtour sixtaEOCOHaINMmg a
and 2000 hours. Industrial Applicability 5 The present

iphef ' CRRichthasbdabbaltferiby carrfingfout ladrarisesterification
dlphergyfi‘é%;ﬁéclbr%ie,a hi gh-purity di phen);/l rt(gizz:rgonate, whi ch can

reactiﬁri‘? 8%?\12%?@5 o‘?‘alk@‘é&dr?)%tﬁﬁétbaéguq Fﬁeﬁ‘élgéhdwlaé idisprépsttionation

or man ycar bonate, stably for a prol onged
.period of tinme o [ ' Jo o

reactifi oh 3 oy pheRy Rrffinaeiior & fanSeReRiedeccn between
cat al yst and reactjon by-products that

an alkyhphe e PRI AHEBLR Bh 1 BLESeE RS & HaBpeeheays catalyst,
the |ike using a dial kyl carbonate and. henol as a., .

by coptiruaushyintwdaeing said feaclignApigire e ﬂg"_Q%AIRP@‘LQXP%? mpggerial
claim 1. In an industrial process for the pro_du,ﬁﬁt;i on

separating chiugin Auehdcostiphewsly catringsnisepartion by distiRiirregto a
continuously froma reaction m xture containing a 5

colunth Upetdrhpserenitonatantainiig-iherdighdred cacinnate @ddig/column bottom
carrying out a transesterification

component Ag containing the catalyst, and then continuously introducing said column
top component Ay into a diphenyl carbonate purifying column B having a side cut
outlet, and continuously carrying out separation by distillation into a column top
component Br, a side cut component Bs and a column bottom component Bg, the
improvement which comprises.

(a) said reaction mixture contains 1.1 to 24 % by weight of a material having
a lower boiling point than that of the alkyl phenyl carbonate, 10 to 45 % by weight of
alkyl phenyl carbonate, 50 to 80 % by weight of the diphenyl carbonate, and 0.2 to
10 % by weight of a catalyst component and a material having a higher boiling point
that that of the diphenyl carbonate, based on 100 % by weight of said reaction
mixture;

(b) an amount of said reaction mixture Eontinuously introduced into said high
boiling point material separating column A is not less than 2.5ton/hr,

(c) said high boiling point material separating column A comprises a

continuous multi-stage distillation column having a length L (cm), an inside diameter
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reacti on between a dial kyl carbonate and a phenol
A0501d48713r KANdi sproportionati on reaction of an al kyl

phenyl carbonate and/or a transesterification reaction
between an al kyl phenyl carbonate and a phenol in the
presence of a honobgeneous catal yst, by continuously

i.ntraqduci said reaction m.x ' -a: N i 1y n
Da (crilo Rl Aesna) Wi agRabel o s fndrhBrdic, Wheb LU®s, and

continuously carryin ou@separ ation by distillation
NA satisfmtbeafollewmﬁ@rmaéedgbrﬁb nt AT containing the

di phenyl carbonate and a col um bottom_ conponent AB

cB0ishi g £ N30WKt al yst, and then conf{thuously

i ntroduci ng said colum top conponent AT into a

diqoerw | Dgacbob@de purifying col um B(Baving a side

cut outlet, and continuously carrying out separation

byy@isth)llgtiom into a colum top 15 ¢Byponent BT, a

side cut conmponent Bs and a col unm bottom conponent

B&d) S8R c&l%ﬁ%é'&?ﬁ'ﬁﬁdﬁéﬁﬁl%ﬁ%ﬁ 83y to(28 % BY Weight of a

reaction nmxtur ains 1.1 to 24 %by weight of a
mater{%‘lig%%ln%b? %%i"r@gaé@‘o“fﬁ%nai‘%%!ﬁ?‘ﬁ%@@ﬁ&%ﬁ?“%@ e
47 % By Veiaft SlpirU PESRUprBoa B, 8 Segb AL YL wBleH Of e

~ catal yst conponent and mat eri al having a . higher )
diphepy ¢arégn9m hised Rar1 00 by eiats of ?Bﬁe?ﬁ!ﬁmeaiPB%ﬁmpé?“e”‘ Ar
based on 100 % by wei ght of said reaction mxtureg;
( bje)an amount ofpsaid gpmretan comPANRRtARCREINLOHSiIthdrawn from
i ntroduced into said high boiling point materi al )
a colwapaopof BaiddubinboiliAgi poimanatesis separating Sotusn A and comfinuously
(c) said high boiling point material separating colum

introdicediitol Sefg dﬁahéh?héérbbﬂaté purifyingstcdgrand Etndtilass than 2.2 ton /
colum having a ength LA (cm, an inside dianeter 50
hr- A0501 U P 12_KAN DA (cm), and an internal with a
" nunber of stages nA thereinside, wherein LA DA and

AT Bt B g gy Do = s

multi-stage distillation column having a length Lg (cm), an inside diameter Ds (cm),
an internal thereinside, an inlet B1 at a middle portion of the column, and a side cut
outlet B2 between said inlet B1 and the column bottom, in which a number of stages
of the internal above the inlet B1 is ny, a number of stages n of the internal between
the inlet B1 and the side cut outlet B2 is n,, a number of stages ns of the internals
below the side cut outlet B2 is ns, and a total number of stages is ng (= M + n2 + n3),

wherein Lg, Ds, N1, N, N3, and ng satisfy the following formulae (4) to (9);

1000 = Ls = 5000 (4)
100 < Da £ 1000 (5)
5 < n < 20 ®
12 S £ 40 (7)
3=nmn=15 (8)
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5 20< nA100 (3); (d) said colum top conmponent AT
AOSO1REAINANL 1 to 25 % by weight of a material having a

| ower boiling point than that of the al kyl phenyl
carbonate, 11 to 47 % by weight of the al kyl phenyl
carbonate, and 52 to 84 % by weight of the diphenyl

carb te ed on 100 % by wejght of said colum top
cggp%jf?tgl\ ;- 10 (e) an anount k)%‘sai d colum top

AT [ I it hdr.awn. |
BRSPSk B MR e b PERLRPb R P RELTR hfinec
A and continuously introduced into said di phenyl

contingarelymgtthe side eyt GRMRAMEIHBEB i s not |ess than 2.2 ton

/' hr; (f) said diphenyl carbonate purifying colum B
conprises a continuous 15 nulti-stage distillation
colum having a length LB (cn), an inside dianmeter DB
( @m , Theprdoeise aaabrdihg teeclasn de wheneinrsaid high keailing point
m ddl e portion of the colum, and a side cut outlet

materft _s@ﬁér‘%ﬁ@ coRirfn ik Aipetaibdand édiempdictioin BsrhperaturenT, in a
whi ch a nunber of stages of the internal above the

| & i pca ool fedbdr@P,liR @ raRbe’dfdtom 1000
rangeb@tfﬁ@néﬁbsttég&ﬁn?é?nq%%acr@'mﬁg&gﬁde cﬂt édtl et EZ i's
a hu I, of f. 1. '

to 200t.P8; B35 hpFbieEiheed o BOEITE s BhehRegt a

stages is nB (= ni. + n2 + n3 [ :
columgpbatpm t%rneer%ugeamh 43 renge P%mﬁk%& 26 PE?]‘?"&“’"“ top

(9); 1000 LB 5000 (4)_ 100DB1000 (5) 5 nl1 : 20 (6) 25
pressupe Rg ing range offram 160Q i 20830 Re501° UP12_KAN 20 S nB <

70 (9); (g) not less than 1 ton | hr of the

hi gh-purity di phenyl carbonate is obtained

continuously as the side cut conmponent Bs. _

3. The process according to claim 1 or 2, wherein La, Da, and na for said

high bailing point material separating column A satisfy the following formulae: 1000
< Ls < 2500,200 < D, = 600,and 30 = na = 70, respectively,
Lg, Ds, N1, N2, Na, and ng for said diphenyl carbonate purifying column B satisfy the
following formulae: 1500 = Lg =< 3000,150 < Dg < 500,7 = ny = 15,12 =
n < 30,3 £ ns £ 10,and25 = ng = 55, respectively,
Ta is in a range of from 190 to 240°C, P, is in a range of from 2000 to 15000 Pa, Ts

is in a range of from 190 to 240°C, and Py is in a range of from 2000 to 15000 Pa.

4. The process according to any one of claims 1 to 3, wherein each of said
high boiling point material separating column A and said diphenyl carbonate purifying

column B is a distillation column having a tray and/or a packing as said internal.

5. The process according to claim 4, wherein said internal of each of said

high boiling point material separating column A and said diphenyl carbonate purifying
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The process according to cl aim1, wherein said
ADSOMJBHQD‘GAM ng point material separating colum A is

operated at a column bottomtenperature TA in a range
of from 185 to 280C, and at a columm top pressure PA
in a range of from 1000 to 20000 Pa, and said

hen car bonate purifying colum B is operated at a

°°|um9(§o @'09m t enperature TB in a range of from 185 to

280C and at a colum top 10 pressure PB in a range of

from 1000 to 20000 Pa. 3. The process according to

claim1 or 2, wherein LA, DA,_ and nA for said _ high

b&. | i Thp prsicess mecerding toselpian &t WhETeiBISaihPacking isa gtrtiﬁ%"ed

followi ng formulae: 1000 LA < 2500, 200 S DA S 600,
packirgwhidh iS ab heast 6O sebeqted fromethe, groBple@nsidEngref Melapaka,

and nB for said diphenyl carbonate purifying colum B

Gemp'aﬂt TECH NOPAK oFLEXI-PAKS arSutteepackilf) 4 BosdRAIQckirE) abd a
00, 7SnJ S 15, 12 n2 < 30, 3 < n3 S 10, and

G|ltCh§g8. _ nB 55, respectively, TAis in a range of from

to 240C, PAis in a range of from 2000 to 15000
Pa, TB is in a range of from 190 to 240C, and PB is
in a range of from 2000 to 15000 Pa. 20 4. The

ccor to a '
et BTIGEPUDHIGRERY; Cﬁ?[%ca‘%g%%ﬁpéﬁ@bgsﬂ %?'Bﬁeﬁg%’a F“ES* ot
col um A and sald di urlf
more a0 Mt Pn@'ame@ofrf%fﬁgv 3"%"@ i ﬁﬂ%r ing Pp8ifTthan
packing as said internal. 25 5. The process ac
that of dipteayhearbonater of notgaeke thandd9Lppm; P@SM‘%GGfbystEPd"OC $$
hi gh boiling point material separating colum A and
accorgagitocamhemns bf clairberidod. puri fyi ng 52 A0501 UP12_KAN
colum B is a packing. 6. The process according to
claimb5, wherein said packing is a structured packing
which is at | east one selected fromthe group

coBsi TheHigiipultB) dipRakyl darbsaslaccdid Bsitn 7, wherein the

FLEXI - PAK, " a Sulzer packing, a Goodroll packing, and a
halog@n' ddHidht i€ not more than 10 ppb, and the content of each of phenyl
salicylate, xanthone, phenyl methoxybenzoate, and

1-phenoxycarbonyl-2-phenoxycarboxy-phenylene, which are the by-products having

the higher boiling point than that of the diphenyl carbonate, is not more than 30 ppm.

9. The high-purity diphenyl carbonate according to claim 8, wherein the
content of the by-products having the higher boiling point than that of the diphenyl

carbonate is not more than 50 ppm.

10. The high-purity diphenyl carbonate according to claim 9, wherein the
halogen content is not more than 1 ppb, and the content of the by-products having

the higher boiling point than that of the diphenyl carbonate is not more than 10 ppm.
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7. A high-purity di phenyl carbonate containing a
A0501HAP6§_ng\Uontent of not nore than 0.1 ppm and a

content of by-products having a higher boiling point

than 10 that of di phenyl carbonate of not nore than

100 ppm produced by the process according to any one

of clains 1 to 6., 8. ' UL |

carbo P@%@éofPai% R%Q'g?@rﬁ]%% &Pﬁ%%%kﬁ@ﬂéwélcgégﬁnate, the

content. is not nore than 10 ppb, and the content of
procegsepMpfisipadie steps &fal i cyl ate, xant hone, phenyl

met hoxybenzoate, and _ . , d

1-(preamying axba tansestifieation wackisn Pepuesn adidkyi garpnate and a

are the by-products having the higher boiling point
phendi handidrata afispropordioplatiog| reaotioonafe ani @iyt c atgha@nd/or a

30 ppm 9. The high-purity diphenyl carbonate )
transcSEMcdiion reactdmibendeenvzer aikpl phenyl2garbomatenandf@ phenol in the

by- products having the higher boiling point than that

' t 8o ia% tAGbrid feddtidn Mktw@Tontaining a
preseii\%.etoﬁaeﬂgnl‘?\gﬁ_ﬁé%?tﬁfsé%,enyl car bonate according to

. ' erein the hal ogen content is not nore than
d'pheﬁblgép%bggﬁtg{’]t he content of the by-products having 25

t he. hi gher boilin Int : af _t di Y i i
caﬁBo ng soﬂof’e%fgﬁo'ﬁ@{]%?%”%g?nﬁ '853 .ﬂggoﬂi&[ﬂ%@ oint material
12 KAN 11. A process for the production o . :
sepaiigR. BolkiTry ANReRy PO 3G: SmpREENs As cgedaining the diphenyl
conprising the steps of: (i) carrying out a
carbanain aodta salgatbalto eamPOBRNbAS SEBIAINGNe Rotalyst
carbonate and a phenol and/or a disproportionation .
r e} camying out saparationdnbdistilaticanef/ sid golusnn top component Ar in
transesterification reaction between an al kyl phenyl

a diphahosabenardparifpimgnedluinm BHeavingseside mft autlet into a column top
honbgeneous catal yst, so as to forma reaction mxture

FS‘cﬁ’fétn@i | nPside EitRiapRpdnertBoBAda coiumn bettoyi ogmpanent Bg, said
ComseparaBtj'Ji’on by distillation in a high boiling point

colulR 4B i@érppir_'f&i{r ! oL rofh 1thé Gide @t Willet @fto the column B;

compbnen ont ai ni ng the di phenyl 10 carbonate and
Wher%incol um bottom conmponent AB contai ning the catal yst

(a) said reaction mixture contains 1.1 to 24 % by weight of a material
having a lower boiling point than that of the alkyl phenyl carbonate, 10 to 45 % by
weight of alkyl phenyl carbonate, 50 to 80 % by weight of the diphenyl carbonate,
and 0.2 to 10 % by weight of a catalyst component and a material having a higher
boiling point that that of the diphenyl carbonate, based on 100 % by weight of said
reaction mixture,

(b) an amount of said reaction mixture continuously introduced into
said high boiling point material separating column Ais not less than 2.5ton/ hr,

(c) said high boiling point material separating column A comprises a

continuous muilti-stage distillation column having a length La (cm), an inside diameter

Da (cm), and an internal with a number of stages na thereinside, wherein La, Da, and
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(i carry| ng out separation by distillation of said
A0501c'de!| KA&B conponent AT in a di phenyl carbonate

purifying colum B having a side cut outlet into a

colum top conponent BT, a side cut conponent Bs and
a colum bottom conponent BB, said colum top

c onent AT ntr pdu romthe side cut outlet into
Na sat nR@ofl‘e’H?WrQ ”Tgf)qﬁn@ é‘?ﬁg)( a) said reaction mxture
contains 1.1 to 24 % by weight of a {erlal havi ng a

| & Hdid PP nt than that of the &lkyl phenyl
carbonate, 10 to 45 % by weight of al kyl phenyl
catOsbrmtR, 50108080 % by wei ght of t h&2Xi phenyi

carbonate, and 0.2 to 10 % by wei ght of a catal yst
capalen; BAnti0d material having a hi gfdy 20 boiling

poi nt that that of the di phenyl carbonate, based on

100 % by dyshidol@hntep Coniporeht AR contding ¢.1 tot5 %nby weight of
anount of said reaction mxture continuously

a matbﬂélrr‘i’g}fﬁiﬁ 16 faﬁl&grﬁﬁg ‘ﬂaomtgﬁaﬁ’ﬂﬁét'd?%é@!km ptl‘ﬁﬁﬁﬁ:b?dona(te)ﬂ to

separat | is not less than 2.5 ton /
7% i»@aaﬂ%@ég% t_ﬁa'aw? SRV BBh ) Bha SRR Rl fre
cionel oA Rr &t R 4 “mea?s@d”ﬁso@rﬁgjéé%ﬁme%n

t herei nside, wherein LA, DA, a d 54 AOS({]A UPl%
satisfy (@Yl HFaid crRidm g sompopat [‘ROHS

3000 (1) 100 DA < 1000 (2) 20 < nA < 100 (3
withdewnifron aenlurop tepapberiddightotioa raintdnaterat %e%a%%;% olumn A
wei ght of a material having a | ower boiling point
and dohtinubisly intfoduredantoysaig kiphanyt eatbonateepurifyingocolurpnag is not
by wei ght of the al kyl phenyl carbonate, and 52 to 84
less tHakY Mebrghkr;of the di phenyl carbonate, based on 100 %
by wei ght of said columm top conponent AT; (e) an

amount  off) $8idLiEREMITEakSShatE TRARGRY cOllniPBidonsristsya
continuous rhulti-stage distillation column having a length Lg (cm), an inside diameter
Dz {cm), an intemal thereinside, an inlet B1 at a middle portion of the column, and a
side cut outlet B2 between said inlet B1 and the column bottom, in which a number
of stages of the internal above the inlet B1 is ny, a number of stages n; of the internal
between the inlet B1 and the side cut outlet B2 is nz, a number of stages n3 of the

internals below the side cut outlet B2 is ns, and a total number of stages isng (= n¢ +

nz + na), wherein Lg, Dg, Ny, Nz, N3, and ng satisfy the following formulae (4) to (9),

1000 < Lg < 5000 (4)
100 = Dg = 1000 (5)
5=nm=20 - (6)
12 = m = 40 (7)
3=n =15 (8)
20 = ng £ 70 (9).
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thdramn froma colum top of said high boiling
A0501déPﬁ2_Kﬂ®hr|al separating colurm A and conti nuously
i ntroduced into said di phenyl carbonate purifying
colum B is not less than 2.2 ton / hr; (f) said
di phenyl carbonate purifying colum B conprises a
continuous nulti-stage distillation columm having a
length LB (cm, an inside dianeter 15 DB (cn), an

internal thereinside, an inlet 131 at dl e
of12: hel NBPIRGESS Acgording de gﬁtwlﬁre@ ngLF Sh gla SN/ hr of

inlet 61 and the col umm bottom i n which a nunber

the high-pyeity diphemy carbenatalis abigined aetherside cut compopent Es
nunber of stages n2 of the internal between the inlet
Bl and the side cut outlet B2 is n2, a nunber of
stages n3 of the internals below the side cut outlet

B213 s TWe pRitiése dcebaling torbiaim dfl art 1@y evhereinngaid high beiling point
20 n2 + ng wherein LB, DB, nl, n2, n3, and nB

t BTa i
mater?a‘?‘égg%}/ez%@ecitgﬁHrPN |§90|i§1%fégéﬂ égfa(dédrﬁgwg %%omlt%ﬁgﬁéét(d;) AN a

rangego? g@@%s(tg)z 828 g d%@F(@IuTn%mpé&%réjﬁaanb% of Fiftn 1000

s accor erein not less~than |

o 20 bl Sl B AR LA, hrete ot o
colmpuRia GRFRAHATe N 5 Sl g e E K oad o 4 Ldlion op
operated at a columm bottomtenperature TAin a range

pressyfe Ps gazenge of 90 C] 0GR 8P0BO Pdl um top pressure PA

in a range of from 1000 to 20000 Pa, and said
di phenyl carbonate purifying colum B is operated at a
col um bottomtenperature TB in a range of from 185 to

fZ?gﬁ igggﬁrg@ezﬁ%%ﬂvggihguo ahf qreesfslainsPBl ta13, whergin bj, Da,
and na for said high boiling point material separating column A satisfy the following
formulae: 1000 £ La < 2500,200 = Da = 600,and30 = na = 70,
respectively,
Lg, Dg, N1, Nz, N3, énd ng for said diphenyl carbonate purifying column B satisfy the
following formulae; 1500 < Lg < 3000,150 = Dg = 500,7 = m = 15,12 =
N < 30,3 < ns = 10,and25 £ ng = 55, respectively,
Ta is in a range of from 190 to 240°C, P, is in a range of from 2000 to 15000 Pa,

Tg is in a range of from 190 to 240°C, and P is in a range of from 2000 to 15000 Pa.

15. The process according to any one of claims 11 to 14, wherein each of
said high boiling point material separating column A and said diphenyl carbonate
purifying column B is a distillation column having a tray and/or a packing as said

internal.
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14, The ocess according to any one of clains 11 to
A05011@P1%h n LA, DA, and nA for said high boiling

point material separating colum A satisfy the
followng formulae: 1000 <_ LA < 2500, 200 5 DA <
600, and 30 < nA < 70, 15 respectively, LB, DB, ni,

a f 1 [ Vie C t
Ths” Biocie, StordBng 4 B! 5 cPheraE Sy %‘%‘”& each of
., 3000, 150 < 2 < 30
said high %oﬂtmg RAE zeat@"ﬁgsgve@tmse%%m %\e?fg)d S Bphiv) tambonate
range of from 190 to 240C, PAis in a range of from
purifyipgeoluren B5@copPeeking0 TB is in a range of from 190 to
240C, and PBis in a range of from 2000 to 15000 Pa.
15. The process according to any one of clains 11 to
14, wherein each of said high boiling point nateri al
separ althe prasdssratcdrding te eliathn diep ey incsaid packieg is a structured
purifying colum B is a distillation colum having a

packﬁﬁg ayhieRdisOkt JeRSCkh8dsdlsctedl florb the't gronp! coristiip & Mellapak,
KAN 16. The process according to claim 15,

Gem eFl@C‘fH@ ﬁK”thifmle& Sa5iz8f p aéﬁhg ] GBo@rQill' ﬂ)étiklng, and a
poi nt érial "separati ng co um’ A and sai d di phenyl

Glite arbonate purifying colum B is a packing. 5 17. The
h|9 Slcess according to claim 16, wherein said packing is
a structured packing which is at |east one sel ected
fromthe group consisting of Mellapak, GCenpak,
TECHNO PAK, FLEXI - PAK, a Sul zer packing, a Goodroll
packing, and a ditchgrid. 57
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