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AO50%Q@%_ B, H KAN | NDUSTRI AL PROCESS FCR PRODUCTICN CF

HI 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

|NDQW|F\ELP§€@$§§ FOR Pﬁ@?bﬁ%ﬁﬁ OFM@H-EPGRH*‘Y PHHENYL

di pheny onat e, whi useful as a raw materi al
of a transesterificati HB RIT@OI ycar bonat e, by
using two continuous ["t'r-stage distillation colums
havi ng specified structures, froma 10 reaction
m xture containing a diphenyl carbonate obtained by
carrying out a transesterification reaction between a
Techpical é‘?l carbonate and a phenol and/or a
di sproportionation reaction of an al kyl phenyl )
cafberriesentridvantion retaias & asindusiralipsRcesseles the production of a

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

_high-BariﬂygiipIanl Aatbohdie ghMove pasticdigrlyetnd presebbinaestiorsrelates to an

inportant as a raw material for the production of an

indusifigiNibtes PRI s plstiation oMl Kighpairiyhdiphesyl carisehate Uwhith is
engi neering plastics, wthout using toxic phosgene.

usefuMast RIVP RSriAIUF AL dicalioA NETRbH polyc@f eHERE Soy gsing two

process of reacting an aromatic nmonohydrioxy conpoun
; : r
contifbds SRR 5IRE8n RERC oG BELIRAARA o8 o
recent years.. However,, this. process _has, th r.obl of
reac{gff ot Srlainie s ¥PHen i oBngfe SReliER A GarRing ol
impurities that are difficult to separate out are
transgR B REUGT 3r0R R AR A BOPRBALA Phen A dHpg
. process, and hence this aromatic carbonate cannot be
disprgpedionatian reacties ofranaalkylgphanybcanbenata ao@opa tiansesterification
aromati c pol ycarbonate. Because such chlori nated
reacfiorpbetwcessamalkiybpihgnyl chitininate Aed aopihgnabri zat i on
reaction in the transesterification nethod which is
carried out in the 1 A0501 UP11TH KAt"
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 o 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 chiorinated impurities markedly inhibit the

polymerization reaction in the transesteﬁfication method which is carried out in the
1




10

15

20

25

r n f..an extrenmely small anount of a basic
A05ogﬁéﬁf-§@;‘&%r 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

of tra il ' 0 :
presqlics i AteAEe ey a8 lal B B R iaREe R Bmid, even ff such

rocesses such as enqugh washi with,a diluyte ueous.
chiorRefed L Aredesald I ap ARpWR ogy 1 Fad.dhe polyinetizstion

separation, distillation and so on are thus K required.

hardlp preeradeoatell. t He Make hearomalirearbopaiekapable gbEspaAsa raw
due to hydrolysis loss and distillation |oss during

matetibl of & bpasestetiication methad polygarboesiee a. trotikessae ayult-stage
there are many problens in carrying out this nethod

sepafstiongarifatiyn processes dush rkisadnouth wastieg wih 4 Hiutetdgereous
hand, a process for producing aromatic carbonates

alkalfrr HAMbn HA@RSEWERITT bil LRhic?Sebarstioro BRstitgliorrand dbarkare thus
carbonates and aromati ¢ nonohydroxy conpounds are

requifed© #&W@hnd?’@)gﬁ\éeﬁeld%fﬁ?%ﬁfé%%ﬁ%cﬁ{été lyedtdz38s due to hydrolysis

reactions are equi riumreactions. Since the
i} LA r [ 4 Q

oss B Slpt Tl e PR SRTRRBA brboGes,  Therefore

have been ny difficulti in roduci ng .t aromati.c_, .
there. SypREY SrpRatst P carind attaisne Biedt Aty 838 Thadstrial

met hod. Two types of proposal s have been nade to
scalg.nprove on the above difficulties. One of these

rel ates to devel opment of a catalyst to increase the

r edm then other dandnd preeass faependusingaomalicrarbopales through

proposed as the catal yst for the above type of the 20

trandestarifieation iréactanisbetwean talky .caFoonates apH @romatic snonohydroxy
acids such as transiti on netal hal i des and Lew s

compBlirts SaalBg kBIOWRO U Mibvevef ts Sl teaHscaterificatidis rdactions are all
Japanese Patent Application Laid-Open No. 51-105032,

equiggrgﬁﬂ PE&ctiRpse nt&rﬁéﬁr@eﬁduﬁiﬁurﬁ@g% £188d MatreRfeivl w8 the

anese Patent i on Laid-Cpen No. 56-123949

oriih SR 18 R TP ERE 1ERBILCEA 0GPy Wicutes
oroolB§ o Sorist2 2 %) RS ARNESI et e
Two E)?j;%] é{pﬁ%%loisglgtr{a% b'?al%'n r%ggg St)cg) |7ri1praoQ/% o%' t%e agov%og%uHez. 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 métal
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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P 4045464)), tin conpounds such as organotin
AOSO&m{RE%%d organotin oxides (see Patent Docunents
2: Japanese Patent Application Laid-Cpen No. 54-48733

(corresponding to West German Patent Application No.
2736062), Japanese Patent Application Laid-Qpen No.

oo oA TR SETAFRE o HS, I iy it
i R S P AR A o s T
DU TN S e e

al koxi des of alkali netals and al kali ne eart h nmetal s

Japagess Prtant ApphoatinnekaidD pem hlon 5453023 Haprapgae RatandApplication
Lai d- Open No. 57-176932), |ead conpounds (see Patent

Laid-Dpemrdat 80-469444 oemaspoRdingnto Wb IRatenti No 4564910pelapanese
No. 57-176932, Japanese Patent Application Laid-Cpen

Paterﬁm pllrcﬁﬁél@@.hld &R N 80-069445 (dosresponding todp@e Patemtdvo.
2|rcon| um (see Patent Docunent 5: Japanese Patent

45521?\9ai | lephhese Patsht cAlon BAitl8BErA No. 62L2779H5; Japhrese Patent

estérs (see Patent cuments 6: Japanese Patent

AppIERfof E_é‘ QPeh N o5 3 SloxERsFaRTRORA Bhd
Applica aid
alvai Bkt ine il (4 Poet dﬁ%gm%@%ﬁﬁgé%&%ﬁeﬁéﬁaiieﬁﬁ
. Japan cat d 60-1 1
Lald%ac%nﬁ %ﬁ%ﬁaﬁzﬁ‘i’% SRt b ol bR iaprrese
Bi , [ Pat
e i na@gzs%@ts@mmb
20 1-265064), ferric acetate (see Patent Docunent 9:
Laid-Opemdeet PR5EA), oaonplexes obmetalsisdclDas icoNper, FroniarrBsronium
and so on have been proposed. Since the problemof the
(see HgaDodgecs Japankesd Patentopplicttie Laik-Opdn Neerbgh183745),
by devel oping the catalyst, as the other type of the

titaniB'2RRPESEPs (st PARHhE DBsMMenkEE 4R sk Pdlent Asplation Laid-Open
reaction systemso as to shift the equilibriumtoward

No. 5@%8353@5&%@%@&% 3%, BAEnNo. (5@4?  Jdpiese Patent

I Mprovi n carbonate yie 'For exanpl e

sorliSighlid ER5LI S, RI0ABS8, B, S P AL M brocn

(see Patent Document 7: Japanese 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 Pateht 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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¢d a nethod in which nethanol produced as a
AOSDE;%}?A—EI%%\I s distilled off by azeotropy together

with an azeotrope-form ng agent (see Patent Docunents
10: Japanese Patent Application Laid-Cpen No.
54-48732 (corresponding to West German Patent
beenPEboSRE & AfethBd il WARGSmetftho pRdURRHAY a NY-prédad 18 distilled off

and a 5 nethod in which the nethanol produced as a

by az3¢irBpf b Wi AR EecRops o fiing iR 15de PRicht boouments 10
P [ i ' .L,al d- -185536 .

Japapgs Fé?g@ﬁ%Phéﬂ?ﬁ@°Eﬁé%%@%ﬁ? 5?&8@%&8&&?@% st

GermgBRETLAPPICAIATOND o Seict PIALL. BoRatg Ve 4227000 aed 2

on top of a reactor, an alcohol produced as a 10 _
methpg ipwhéricihe methasof peastuced assa bpaedudds sBmovyedhy being

reaction m xture, and at the same tine an unreacted
adsodiest ontog metenular sigve(seavigtenbhDesumentephrapadesée Pabgnt

distillation (see Patent Docunents 12: exanples in

ApplidatiemEsid-Gper No. Agel 85586 @orregpdndingio NS, Pafient NiH440464)).
(corresponding to U S. Patent No. 4182726), exanples

Morebler PRBRRA haPERBhetPPropdéedih WhicH- @BAR d¥Papparatus in which a
56- 25138, exanpl es in Japanese Patent 15 Application

bR MR LSOO A s,
oA e R TRl R e
v 8t o Vo S5 e B

Lai d- Open No. 61-172852, exanples in Japanese Patent

(see PateyHiocumentn 12apyatpias iNoJapgnese Patent Appligptiers Laid-Open No.
Japanese Patent Application Laid-Open No. 62-277345).

56-1 208 tnorrespepdingdadd. So P adgrt tiavst 11827 26D aianpiley irbdapanese
bat ch systemor sw tchover system Because there are

Patehf Applizitions aidOpee Nop5se26n88 exaimpibe in JapatésanPat@ne

t hrough cat al yst devel opnent for such

ApplichBHs £8iEObEhING. 1811168444 [RnspaRdingTottnS. PRBsHtING 4554110),
rates are still slow, and thus it has been thought

o} | B LA KBl SrcH LS LA b 001608 MiHeponaing
to uéoégﬁentt’%} 4@5'/2%%, 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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t min which a distillation colum is
Aosog(@;ﬁ) the top of the reactor has been proposed

as the continuous system but there are probl enms such
as the reaction rate being slow, and a gas-liquid

interface in the reactor being small based on the
I I : t:
CSTRﬁ gyrgt:egg[r} %ﬁﬁpaét .ailéhﬁa“dﬁp&gﬁ')i? c'?) R ngﬁgd Bﬂstﬁé %ﬁ of thed FelsRtor has

peoniirot e i St %ﬁ?ﬁ% tﬁéfe"éfﬁiﬂéé@%ﬁ*ﬁﬁh as the
reactinias heRo Snlenris fadd o @qﬁ%ﬁﬁ rdBacéeBhbpind gngE based

resol ved before econom cal industrial i npl enment ati on
on the yopsag phthe ligd. pHesesit is AebRegTkledayeakitng &?@HOH ratio high.
reactive distillation nethods in which 10 such a
Accordinglyat isedifficult 4o atiainrtbeabjest of preducing theoatomaticacarbonate
continuous multi-stage distillation colum
contirsigas|y imnlanys bnountshstablyoraiprolongediperiol of tineen by ametns of the
have been the first in the world to disclose that
abové.hiéntforicepmbtiRIsdbAd iIMdrif isSe$ Vsrhaim tobaetblled tafossich
a transesterifi cation reaction, for exanple, a

econ6 I'chﬁJs%él gié‘ﬁérﬁatlﬁﬁﬁﬁﬁ&cﬁlﬂev‘h' ch a dialkyl

onate an n aromati c r oxy COfT'pOUI’]d are

CO%W;}:%%&HMPE r‘E{oH‘F\ éHSvélé Q&‘Fééoél%acﬁ’&uﬂt@ﬁ 'n#étﬂb{ié’fh which

colu 2] reac lon 1s

in .which C st res
Suchvaq“'fw%,si?ﬁeff%usnmcm'ﬁ&raawiau nl%é?%tmqtﬁdnmﬁoﬁtﬁ@e
. .conponent contai ni ng an al cohol od .

dlstlllgg}%pg%nm swltﬁr@ppglyéylﬂbﬁem@tlog gthu ﬂﬁ@ggpyand have been the
wi t hdrawi ng a con‘ﬁ&gnt contai ning a produced al kyl

first inthye wesldderdigclosd "eh ateactier distitatsm syséerpds ygaful for such
(see Patent Docunent 13: Japanese Patent 20

a trarggstenfatation reacttbrOfemexdmpls; a8 9é2&we, distillabiantmetihod in which a
distillation nmethod in which an alkyl aryl carbonate

dialkylscatbobatalnidsary af@atidhydroRe conipoundtaageontiatiolsipfedinto the
colum, and the reaction is carried out continuously

mu[t#sﬂé?@'@us‘t;hétné??bélﬁﬁwrﬂ anmhé Redctiot i8lcafied éuﬂowﬁmbusly inside the
e continuously wthdraw ng a | ow boiling point

colurfif TR VrRH laj%t%ﬂ%@tg’i Eﬁesl%lng i }éyéontﬁﬁbggft}%lﬁd}ﬁms fov@oiling

a by prod dt1on, and conti nuously

por WA PhiS o RESRI BN 1 BB RS pon an
conti see !Pat nt docunment 14:. Jﬁnese Pat ec? é%ﬂ(llcatl onb ¢
inyeUshryd GR@Wing g@gggngptg; giningyg produce yl 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 muilti-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 distillation, 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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AOSOﬁ;liéﬁgbﬂ@&}J{}r’ eactive dri stillation nmethod in which these

e carried out using two continuous
mul ti-stage distillation colums, and hence a diaryl
carbonate is produced continuously while efficiently
recycling a dial kyl carbonate produced as a

#-sa8f Bt A5G ER AR TS, s Jo0Rate ARl ot usin
two c%hﬁEg%:%%ﬂqs{%;tg&g%wia@g%@ﬁft}gﬁ%?ér}adnﬁé{r{lq{%Hg#?glaéﬁbgﬂgte is
prodigd TSl Winlg FCERIY rPeHsiios i FabgRaterodtoed as 2

colum is withdrawmn from a side outlet provided at an
by-produet (segi Ratentdegyimentd) % raganese Pateit Appigatian LaikeOpen No.
distillation colum, and is introduced into a reactor
4-211038)j ded acetsiiviedistitatitinshetHaat inovhitio acdialitrincarboaatetand an
bring about reaction, and is then introduced back
aromiafie GiyefoXy campeundibr thg: likel sre quntinlidasly déd ints tkg multh stegge
the stage where the outlet is provided, whereby

distilfafi8 cofiinh SarscPa i 8 that fibws PRl thAsudredet®ilumAds Withdrawn from
distillation colum (see Patent Docunents 16:

o sl HRARE BB B AL o SrEhe™ RerfodEdad of o
aistiRBARERTpA 4Ll k¥ put e PR pRo BT oSt the distilation
cousBh SRS o Bt B EREn B B0 i e kb
~and efficiently, and nmany sim/lar reactive , i
circulating inlehprodes st a slagmakeve the Hage néwree Hie epidals peovided,
have been proposed thereafter (see Patent Docunents
wherebytreactitn Batasried Dutimieoth the readon ang theadistiftation column (see

Publ i cati on No. 00/18720 (corresponding to U S. Patent

PateNoDobA629EL) 6: Jdpainese Faentvmplichfion ILiaad-Openfdd. ehP228B47,
01255746, Patent Docunent 19: Japanese Patent

JapafyeRbi FdbhiOfppitiato efd-NpentiNe 4830242 I pek Matémt Application
Eur opean Patent No. 0560159, and U. S. Patent No.

Laids ORR) g4-Fi@At Document 20: Japanese Patent
' A%%%?catl on Lai d- Open No. 6-41022 (corresponding to

Eur Pat. . . .

5363900 oA e s TRt O AropRea H tne ER G ii¥entors are the
ot B BoaS8 o St e bn o 24 e RRLE AR Ay, e

1ITHKAN . :
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 (corresponding 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. 0582831, and U.S.
6
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M e

A05013_?I§Pm-m<p’£334742) Japanese Patent Application

6- 184058 (correspondi ng to European
Pat ent No. 0582930, and U.S. Patent No. 5344954),
Pat ent Docunent 22: Japanese Patent Application
Lai d- Open No. 7-304713, Patent Docunent 23: Japanese

PateritN& 83 : 22 .%?aﬂ@sé@jag%te t l p r?Léﬁ‘séﬁenRﬁf @385058.

cunmen panese i catioh Lai d-Open No

o b DR SRR, 50
Pater sy ghant 25, eg@ﬁ%ﬁ@%@%ﬁgﬁﬁﬁy%&ﬁﬁgﬁgﬂﬁé‘;&(r'\&n7-304713 Patent

Application Laid-Open No. 9-173819, Patent Docunent
Document?&pslae@rée%[’etﬂnt Application laidiQpen Nee#-44616, Patent
9-176094, Japanese 10 Patent Application Laid- No.
Docupe90-249 Jlapsnesmlaatmt Apphication Lgigi@ren Non9-3922%, t
No. 2000-191597, Patent Docunents 29: Japanese Patent
Docufmniti2SatiapanesdeaPdtett epplicatidh Laid43bert blor Betli0808| Prgtart
Eur opean Patent No. 0785184, and U. S. Patent No.

Docupéft@63)1ap E%@Pa@ﬁ%{%ﬂéén&ﬂalﬂf@ﬁérﬁ‘ﬂb gmﬁ5357 Patent
Publ i cati on No. 00/ (corresponding to U S

o, SR A S e
oo 53, PRI AR poE, EBERY, dparee
el A 35 e SR TS R s

I nternational Publication No. 02/404 corre ondi
Laid0pet 5. 2EREHET S50, Fals0RBoRament 2 aiasenons F aisaai ation
and U. S. Patent No. 6600061)). 20 Anong the reactive
Laid-@pan Npai184486{camespansing teEumpeapdtatenhNe. A482184, and U.S.
further proposed, as a nethod that enables highly
PatepuNe. &7@6613)cPaterh Duavewrts 30eInperoatioral Ptmlla:latlgnﬂ\m 0f/18720
prol onged period of time without a | arge anount of a
(corregbarhding td &) S oPateptl No, 860938421 InterhationahPalblicatiohdNo. 01/042187
boiling point material containing a catalyst

(corrE8FRAIRG to PRIDISIRT $sbatdsk 'ﬁﬁn@!‘éhb:"{ of POTSAgPIRAtiBANG. hen

separated off, and the 25 catal yst conponent is
200 P LAy 31, sk AEPREI s 0pon o
2001 8h 284, JiRiand83 PAtht ABHicttich LER6Bbn M. 2001408255, 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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AOSO&Eﬂ%ﬁﬁ%%ﬁnd a nethod carried out while keeping the

o of a polyhydric aromatic hydroxy
compound in the reaction systemto a catal yst netal at
not nmore than 2.0 (see Patent Docunents 34: Japanese
Pat ent Application Laid-Open No. 11-92429

5872%?%)?),r %&E’Qr}ﬁéﬁ%dtc% %ﬁ%%ﬂ?@f? & ﬂé@ﬁ‘iﬁ NRe wiiditG4flo o?%cbol¥hydric

at ent Eurt A ernore;, the presen

oL SPA5oB  BR SBRO ATIS L oMb R v
o 3 58] By T el e AT e o

means of the reactive distillation netho
11'92142&1@15?9'!93@%@693@ EurapedePatan Ngs 104 ﬁ@%w%érf’aﬂem No.
for polynerization to produce aromati c pol ycar bonat es
6262234@p. PRuUshermare, the prasent iventyra have sdseprapesed a method in
Application Laid-Open No. 9-255772 (corresponding to
whictiEV0dp €3rf4Rat weighlof phésd (Rdducetiasiaby-Blaidet inNe polymerization
5747609)). However, in all of these prior art

procékisRBHSaY & sti niah@rmr afd eiptemyptarbbpatedéA1BE ipfoduced by
carbonat es using the reactive distillation method is

meany %?%acﬁ\f@ai%tlﬂét;dﬁﬂnemoﬂcl OHiE ﬁlg‘ﬁﬁﬁ 5O5¥BRatf cah be used as

specitTiC pr ocess Oor apparatus ena mass pr oduct i on

the ré\ﬁ)n?é]teﬂgl fof %Bﬁfnﬁérﬂat%ﬁjb?r&&u an%%eﬁl dg@lg?érbbﬂgte@.ﬁgee Patent

re any CFiption ing s
[ _appar Fo t he, de ons

Docufegfis songePAer e st tAPRIIGALK '?%%OP%? NReB@ 78 and

D2: cm,  the nunbers of sta
(corrpRaINeg foENIORREN Ratenh o AEa200] .saqddﬂ-%%gt@t “feg53£$3609))-

for two reactive distillation colums disclosed for

pr Gtaveves, imealhofthese paarart decomeatein wrich the prpduslion of the

di met hyl carbonate and phenol are as summari zed in the
aromiaticlcavborptes bising tBeA88¢€tivel didtliEtorAnethaBliE ptopdselt] thdre is no

01 H2 D2 N2 02 PATENT DOCUMENT 600 25 20 66 600 25
discl@$uré3vtidtsoewdt of Bspedificpeesd ot Bpparatls 6n2BlingMakENproduction
on an industrial scale (e.g. more than 1 ton per hr), nor is there any description
suggesting such a process or apparatus. For example, the descriptions regarding
heights (H: and Hy: cm), diameters (D and D,: cm), the numbers of stages (Ny and
Nz), 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.



6 400 8 50 0.6 23 100 4 - 1.4 200 4 - 0.8
Aoso3 P BB 175 © 275870, 778 1200 20 40 86 600 25

20 31 33 34 600 - 20 66 600 - 20 22 35 1In other
wor ds, the biggest continuous nulti-stage distillation
col ums used when carrying out this reaction using the
reactive distillation systemare those disclosed by
the present appli cantTT&Bl_gE l!I)currents 33 and 34.
As can be 5 seen from I Tt he maxi mum val ues of
the various conditions for the continuous nulti-stage
distillation colums disclosed for the above reaction

are H = 1200 cm H2 =600 cm D, =20 cm D2 = 25
cm N, = N2 = 50 (Patent Docunment 25), Q = 86 kg/hr,
and (@ = 31 kg/hr and the {otal mount—of _dighenyl

Hiar chrmte pripdug¢edayayd Hply appr dxi mhbkel y| 6.G6 k37 PATENT
whi Eh was|not ap anourt produced dn an indhstria DOCYMENT

o 2] €257 [ MEIGNOAS o1 ne gpphenylag 15

carhanat ol f "~ hao r.aoqd oo b
=4 Ligin A © A | T A3 CUITTU U IIIIIU

3%0 phe®B ¢ar bonat 9-2hd drodl®ed { hPdugh 21
trahsestefificafion r itPACKING| bet wegn a
dratkyr—cqr borrate—arrd ST tT 1O TRt €71 al

500 HesPribedP%h( \/p&bar . /i ndth dP ehyl 23

10Gr bonat e crystali.azgt i2o0 ]IS et hods, - di sji D&t fon 24

Thodg and eT1 Have begen HOroposeg. Wt ard
3P 08 nf’,\oam 15 } " OPOS &y t'bf jard og

Eha Loip /I ANE o ol
1208r ¢e 20t hod¥ havedbedn 6800pos@8. [One 20s a|netthodl in 33
whi ¢h theé¢ di phe¢nyl cgrbonatje is optained s a col unmss
opconpofentfron FstitEtTom ot
6 Qmmﬂ 2! het® ;rpkgl) aéu thod i nl whig¥h t Lm(izna Lt i o2
m xture containing the catalyst is distilled as 5 is
in,a hatch tvp i.stillati.on colum, dth (e}
B ol vergbechitbiost SrintotE b ThstBra bRy SRR RMhs used
see exanpl e of Patent cunent. 10, ex le 2 of
wher](ya@réhipg oUt this reaction usinc??he reacttive distination system are those

ot U A+ o N
”

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, D1 =20 cm, D2 = 25 cm, Ny = N2 = 50 (Patent Document 25), Q; = 86
kgrhr, and Q; = 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 describéd 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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1) a method in which the reaction
AO5OM%Q@&% aining the catalyst is subjected to flash
evaporation, and thus separated into a high boiling

poi nt materi al containing 10 nost of the catal yst and
a low boiling point material, and then the | ow boiling

distingf?éﬁ‘g}égiﬁ:%c?é Aled rﬁefilicfo‘s Hdyatbddh &oﬁ»&%&&.‘ | 8eqB 2SRLIHBY in which

ing materiral recovery,

stz cont ai ni hen r
the olgeB FAoRRRE Siast B & ey ABTBhdr Rl s a5 fgrion
drl1$t| |led in a purifying colum, whereby

COIUH[IVP,JOF@?(%WQ% Y& ¥Bnate i s obtained as a coI urm top
con‘ponent@élsee Pat ent Docunent 15 37: exanp
Japaaewshegirewhichgpeireastisshmiduig eqpsdainieg tmcﬁtelggws distilled as
Pat ent Docunent 38: Japanese Patent Application

is in & battholype distiliatior 6010, ;arahtihel diphenyl carbordte is oblained as the
the reaction m xture containing the catalyst is

colurth $6p tomponent @ediesdamplatof Patertt| Desunient 1+ axanie)of Patent
and thus separated into a high boiling point naterial

Docunfntaig)i ng most” of the catal yst and a | ow boiling
p0| nt material, and then the 20 | ow boiling point

I? @E Hod |ﬁ%l@mﬁéjr dé?:tl%ﬂ lkg}?@%nﬁa‘?ﬁmg%é ehtalyst is subjected

|on using a Tl I on appar

to fla§@[§§rr@§§ qﬂ% %ﬁﬁﬁ?}u o&%ﬁ’%{eﬁ{/m? ﬁi\léﬁ QQL é 8%&{( g‘?é‘tenal containing
o316 Tl Sl AR Lo

| um top conponent (see Patent Docunment 25
matemﬁbt%stlllegl in ahdishiptionrcalmeror slartingmatsrial 6%‘?‘%}@%@“1 3

obt ai ned as a columm bottom conponent from a
catalystseontaiaingdipbenylrmarbénateds abisingd adareplursn bottorpawterial, and
UP11TH KAN IV) a nethod in which the reaction m xture
then ¢lois tcalumn pottbm matexla) i distilled 5t a buafying colamn, whereby the
distillation colum, and thus separated into a high

diphér®y! lcafsbrizAé ¥ obfalryd 48 a coRIhAtdp BEmPBAENI(sekFatent Document
catalyst and a |l ow boiling point material, and then

37: éxﬁ%ﬂl@"!’m%?h geu pate"ﬁmﬁleaﬂ.a% Lidl- eﬂnbl 2400823, Patent

distillatio he di phenyl carbonate is

d
Doc@éﬁf K15 Ja%%ﬁs%‘lya 3 rfg:%hlkgﬁ%r‘f Egtﬁﬁgﬁdé}s NS Wﬁel E%ﬁ"ﬂ%‘ieuand
di qnfa)f'netﬁgcrjk?r? y t {hse r%%tc orrl1 ?ndlxt%?e contafjnmg 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 materiai, and then the
low boiling point material is subjected to continuous sequential distillation using a
distillation apparatus comprising three columns, i.e. a light fraction separating column,
a methyl phenyl carbonate separating column, and a diphenyl carbonate separating
column, whereby dipheny! 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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t froma distillation colum; for exanple,
ADSD?ELP@W@W) a nethod in which the reaction m xture
containing the catalyst is introduced into a third

reactive distillation colum, and further reaction and
distillation 10 are carried out, whereby the di phenyl

Caf\ﬂoé‘ﬁ{eﬂwéc?lrﬂ%féhn(ﬁg rééctﬂ:r?ﬂn%ur‘é"éorﬁgl catél‘i@f“s distilled

the reactive di's atron colum (see Patent Docune

il b Spafelb e EAED g g v

evapor at i and t hus .separa I nt il in
conaiR o fhe Patyist AR B ShiRo pP tea?'aﬁg?@tfh%ﬂ“ea‘ow
ow_boi | i ng poi nt naterla and then the | ow
boallngcpqlntﬁgamqahts digtillad ig1a d@tlflaﬂqrb@]g@@, BRd dhe dlphenyl carbonate is
distillation colum and distillation is carried out,
obtaingd ae laycalimndigiteem gompaneoh teee Fateob Dacamentd1h si de
cut conmponent fromthe reactive distillation colum

( sFaelRdhens Doethahinswlithand didhenyhtanbbnBcisrabiaingf:as a side
I nternational Publication No. 92/18458 (correspondi ng

cut célﬂpbh&t fRavhendistivatiortedidgmn) for\dxdampie NMbleh@drae:n Whi ch

t he reaction mxture containing t he catalyst is

di g ig 'rhégﬂqdzﬂ Wﬁ\c %Fﬁ)ch%ﬁ"lﬁhfx!’dr@%oﬁ?éﬁi‘fﬁg th@%tél{)‘éﬁs

separ ate |ntoa I I Ng p0|nt mat e

mtrocﬁfbréﬁalhfg g?lf?féacgcgtdﬁlllgﬁt{)ﬁw régde\‘yl'tﬂ@’r Pégétlbﬂ%nd distillation
are camfﬂb?@x Mhﬁaé%% dfﬁpﬁg%&'”ﬁta 5?50 &ﬁ@ﬁ’fﬁ%ﬁy ¥ %55 B fmponent

bonat e | s obtained as si de cut conmpagnent from
from mﬁéreﬁ@@&ﬁcﬂ“?ﬁUﬂ‘?@Pﬁb‘%(W%@@éDP&PE]&” Bdbunent 40:
Elanese Patent 25 Application Laid-open No.
Apa prthod il whiah thearemstion mixtarevaerteining Hingatalyst is
car bonat e contai ning phenyl salicylate is 11 A0501
subjedidd -4k Svaporation|uaretithust separatedtintol ahighnbailingipoint material
havi ng the nunber of theoretical stages being from5

contdifingmogtrst the shidlysttanena Icw balling §oirtuhatetiah 20l then the low
bottom tenperature of not I ess than 150C, whereby the

bomrg POIRTMatdr#Hl ROPRoRILESd Rba Bitlidtortcdiif did dleﬁmmraﬁaatcamed
romthe distillation colum (see Patent Docunent

o, PR3 COBLH L A5 Sy B Mo fom v
reac@v&ﬁﬁﬁﬂ%oﬁco@@rilﬂ ggg ﬁé’:ﬁ%}\% guarﬁentgréfaﬁd EBOB aféht Document 39:
International Publication No. 92/18458 (corresponding to U.S. Patent No. 5426207);

VIl) 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 material, 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

V1) a method in which diphenyl carbonate containing phenyl salicylate is
11
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r t eparation/purification nethods using these
A0503ﬁé§?fﬁams. More specifically, the purity of the
di phenyl carbonate obtained through the above 1) is

low, and noreover this is a batch process and hence
is not suitable for mass production 10 on an

mtrod%%tjﬁ{ﬂ n?'dﬁ?)ﬁﬁﬁ@}gﬁ?% ﬁéﬂg&ﬁ? nﬂ%\éf ﬁeor%@%l%é&dbeing
o B A SRRl

tanium catal yst, albeit in an anpu of not re
than {1 BRCEC IWRBRBYARE IRIRTY! FamRsats (i otilBnedas S%Apur{ocomponent
material for the production of a high-purit

from thesdistibatinn pelureisperRatent Dpeument3Gelananese Ra’(@nb‘b@m@atlon

15 111), since the di phenyl carbonate is heated to a
Laid-opgh N @GMBNCMewmdmg toRurdpeandeatent Nowb734048)e
distillation colums, i.e. the light fraction

s epRivadverdit ARk Wé@n@?@wd et Daiitud Enﬂﬂﬁm‘s rémalrowithesuch diphenyl
separating colum, and is then subjected to a high

oarbér%@%re%bkﬁtﬁwﬁuﬁfh%ueh PRRRYHS agrr@qﬂeks distinatiens.nMore
t he di phenyl carbonate i's altered, bringing

specﬁﬂg% tﬁg%ﬁW@ﬁ?\e’ d?plﬁ%@l ke t?}&r%t@?ﬂ ﬁn rSé@ﬁ\}‘)\é‘aBB\?e 1) is low,

reover ove
o Bl AR Rl T p——

and, hence ire 0 te canpot ced
on aRyIGhSTIH SrelthodRASTIRD WECHRo ﬁ fhsaeliRd PERBIENE EbEtment 37
~containing the catalyst, the unreacted startin
s a baick methodnand s dBbaRYhGasoBBeaYhIER WasARiBIRECBraugh the
of the 25 second reactive distillation colum is
methodt disclosed i Ratent ioauniend 38ecwitaine adiitanium gatabyst, albeit in an
colum from an upper portion thereof, and the di phenyl
amogat dfavstingoresthant hpipayand ihemce 12 ndDsditabié s BadAmaterididor the
side of the third reactive distillation colum. Vapor

prodG&tldﬁ 8t a Pligh- Bﬁn@adléédéﬁed pdipcarbbpatd NAVIRLSS rdthod BRthe above
npurities and the |ike may thus be entrained, and

1)} W&’%ﬁiﬁ‘iﬁheﬁ rd B r‘?éte |§ﬁ9§ié€f‘l@ﬁ hlg?ﬂbﬁﬁ@éﬁlré &t if¥bottom of

cso i Ea%%ﬂ{éﬂ@ﬁg%ﬁﬂ%ﬁw B 1 4

e R e CYE W TR
temppgrgtcu(ig Sm tr?eu Eizpthgﬁylacr;?'ggg\at%fseparatlng column, the dipheny! carbonate is
altered, bringing about a decrease in the purity and a decrease in the yield.

Moreover, the method of the above V) 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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_ly carbonate produced is small at 2 kg/hr
AOSO(‘éal%ﬂ}’p /KAt pat ent Document 40), which is not on an

i ndustrial scale. Mreover, the nethod is carried out
with the colum top pressureinthefirst puri fying
colum at a high vacuum of 200 Pa, and 10 hence

oo Sy RGN S Ol & 0 LA B3 e

that the h vacuum c be mai n ta ned

starting FReterg 1A MobrHes S HiscHe AV thus Bp @51?4 mddence the
stated that the content of phen saI icylate is

purity efineedipherhcagum aip i low. sONBP G Exalnp & epbovesVinhe
Docunent 36), nothing is stat ed what soever for other

amouintmfdiphery] cBhonats peodutedds 68 kg/hr exampletizotiPptest jJocument

carbonate is produced using the phosgene nethod in

34) drl8. 8 kgArExEmpR oh Patent Ducuinment )] whichliy nat on an industrial
purification nethod for di phenyl carbonate containing

scalecm'F’r'ié RRSSH biHe ABdwsSVIIIRt bRIeriabls priceds Vit theexssunt of
regard to the chlorinated inpurities (which have

dlph@rj}ﬂyca Rle BI %@E Sl D ¥ r' é)?éfhﬁl@é 8 PEféPﬁ“E}"&u?nent 40),

e propert e po ycar bonat e

n_an .2 e y f I
whicfi{§ ol n aaayQU%%LSt{%‘i% %Avoe?r%"ﬁe@wﬁ%#a d Gt with the
impurities wil| t be ar at ed out fficient d
columgrigR RressreIin Haf Tist PURRALY BRLMNLA R BIgACH Bh@t?‘i’om» and
carbonate as a raw material for a pol ycarbonate. TI&{SZ .
hengesingysidiat isplpaieniatictowpeldde dEficlta Rerause 2 VRiarge distidation
al kali colum is not used) of the purification method
colufinnweilliddre eequined\easthiahitine: Rigb &agbium could bereainéaingdt er |
washing 25 wth hot water is carried out, and then t he
di peradvesawitio tras metrsodiehtyher aticae \tllhlr),mllymughi ibisi dtatedithat the
and then passed through a colum filled with a solid

contehk@ﬂ pher@6ali&/ a8l $ teduibddFeSA BOJRIZFItEAN prhj(exdragie @ of

reduced pressure distillation in the nulti-stage

ot R S g VA i G

o P g it B igore
RS s e ATk e comens
carbgﬁé’t]q)alpr?tp&?rgg l:hlégng{egﬂgly@/”n%@gf @%Hg}eilggg@ lsggver 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 amount 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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t hr. distillation, but evaluation of whether
AOSOJH.&I%W carbonate is suitable for polynerization
cannot be carried out using this test nethod. This is

because even for di phenyl carbonate of |ow purity
such that a polycarbonate of the required 10 degree of

. i : . t L ni teinal:

sl T4 0o SR8 St R g diBlon colm of
sufficient Mor eov since. wi.th thys evaluati .

PaterioeainSal 41 HaPanass aitediARisalin Lo Reeh hidd 84437). which
t he bi sphenol A is used as. a catal %Sb even fgr

was filedmerpithan opsn@as aiehtha Hingof Falenkloasyment $5p5m of
chlorinated inpurities, an incorrect evaluation that .
t h&ugthefronse, in RatentRecursentt 3G ithe ternperaiurand §me at which
suitable as a 15 raw material for a pol ycarbonate

phenobstadshe betdisfillesidoff #sthetasedhatrdection is barrigdpngwith bisphenol A
carbonate containing 1 ppmof chlorinated inpurities

are ghasH s abfethdadbfasallitingane piwitest the dipteryi €arbonate obtained
pol ycarbonate at all. I'n ordinary polynerization,

thro gpﬁgscg%ﬁlgpﬁ?, BUitG 2l GHRIAST virhetABr ﬂié‘@bh@ﬁ’yl(‘c%ﬁ‘l@dlwaﬁfb i$ Suitable

s eval uation nethod is not suitable for
i Lty of di . t
for pfiftesBalifl kBt bl ot PR s (R BRIRLG, |Fnizts teeduse
C nt 36, there is ng specific.descripti :
even\JRE HEDBOUTSHsPong o BY R S el kB . plhpgpuired
has been obtai ned using the transesterificati.on . :
degrRE o BaIYMSTRAHODIENNRHES PERRHGES e il eacHRRincrhigh phenol is
~differ between di phe%)lcH car bonat e obt ai ned t hrough
elimipptedernsge selfliciantivd eeN g heinge m&rtb\eﬁngv%uwrameg@d. alarge
using the transesterification nethod, it cannot be
amouai of 2.8apniopNa@H basedondhe bisphenel Ads veed ap@ ¢atglyst, even for
will be obtained through the sanme purification method.

diphéyl tidavsoree tehtailiag siuréxampié,| 1 pprit ofdihidrirgtéd rapbties, an
having the required purity for the raw material 14

incof@etdvaiidibhhéfne SibhERR dapbotaels BRhRINBUHLY 2 is suitable as a

obt ai ned through the purification nethod of” Patent
’ t BH dafibr, the diphenyl
raw RRUE N 2 BonEURIHEATNIya BESLRTRLA! R Sch Bettlr re dpneny
VA r ich | . ' '

carbBndte 8iing T rEM o flnBumiebRies kbl 2 Frft s g raw
maté{ia? tr;tggﬂ%?%%%piaia I, ﬁllri( ﬁlg:lirggl&scgﬂggbonat gg?é]fpn? sPn%%nsoulch alarge

honogeneous cat al yst general |y contains various )
amop@h@ftg anAlkg|ing catalyst4s nphuig{:},tt%@@vgx,lqatlon method is not suitable for
evaluating the purity of diphenyl 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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i f dj | carbonate containing the anmounts of high
Aosoﬂd-i'ﬁﬁtﬁ};g@ﬂ%t by- products having a higher boiling
poi nt than that of the di phenyl carbonate, such as

phenyl salicylate, xanthone, phenyl nethoxybenzoate,
10 1 - phenoxycar bonyl - 2- phenoxycar boxy- phenyl ene and

o By Sl GRS oBind S o BB ot Pete
S ST LT O D E LT -

and deterioration in properties. It is thus preferable
PatentDeeynent 3 5e0.ghdwhrs whichsigetopAn induskial sCalgch as

possi bl e. However, such high boiling 15 point

by Apeadtien miduee abtainedithrough Yrapaestedfieation megtion between a

nmet hods proposed hitherto, it has not been possible
dialkyl carlechate aridea phonoitas aktating niatgtialinithe poesaricetof a

by-products down to a sufficient level. In

homd?g’ﬁﬁéo‘ij%'c.%ltaly&F@ér%rél?c&ﬁéms%rwu@%é@ﬁombﬂﬁ@@mﬂ& ofn particular,
process for the production on an industrial scale of

if a d@)‘gwr%ggﬁéifbbhéfé éoﬁtgﬁ‘l]ir{ogr tHe émoantsfﬁft@heglfgpingg ﬁgirﬁftﬁnpf.‘oducts

nate require the raw nma

. hi - it [ . t
navirl] &R rolnEer e #he URTRIR cafE ottt Al & phenyi
. invention to provide,a specific process that enables
salicyaig, ggn ;?RSF}HHBWOXXS?%%B%% that can be used as a
raw material_of a 25 high-quality and i
1-pheneyycaerami-Zapianryramayahanylans s thedlikgwhichihayenot been
for a prolonged period of time on an industrial scale
reduegd dewnltesssuffieiant levehisusied as e raw metesgi of the
UP11TH KAK reaction m xture containing a catal yst and

transestarificatioh yngthod polycathertath dbehdbese bighaiailing phind byfproducts
transesterification reaction and the |like using a

will cduge kploratier and ideteriration fhpropertiss. a I6isahtis preferable to reduce
material. Since the present inventors disclosed a

the PHAFRS Bf 5QEN ﬁﬁ?&l&?ééqﬁs LRI Bossilsiar DeEeR®r Usidhthigh ®oiling
continuous nmulti-stage distillation colum, Vvarious

point?ﬁg%@ﬁigjﬁsmafﬁe&ﬁc%tqg s%?gﬁﬁé ek, 4 whA ‘?né}ﬁSE% ﬁagdt);gcgkég{/ hitherto, it

Xt ures ‘contalning dronmatic car
has H‘St 53 Ofg\is{;lglprtg "f"g&ﬁ(\:’eethde' asrhbhhétéf%@cﬁi&? gomﬂgjepo?rﬁeﬂb-products
down to a sufficient level. In particular, there has been no proposal 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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th have all been on a small scale and a short
AO50&[5~$§§1TW§&WHE | aboratory level, and there have been
no di sclosures on a specific process or apparatus

enabl i ng mass 10 production on an industrial scale
fromsuch a reaction m xture to'a high-purity

T e e

arbonate. | n_view of nst ances

obtaifed Y RuOR SRst BLRRY fRastiflend hhiKE Usiibs datkyl Carbonate

di scovering a speC|f|c process enabling a high-purity
and appeeehas a sglasbnamatefi@lch i s i nportant as the raw

material of the 15 high-quality and high-performnce

polSjnce wwmenbinhenw@dmcmedtsapnqcesa? orgprogueingrafetatic

period of time on an industrial scale of not |ess than
carbdndtes using theADntinuoes miti-stadge distiktion cohwan} varsousgpreposals

reached to the present invention. That is, in the

regafdlrﬁ@br&%@%& fé thi BRI QRPN reBYESH trﬁb&uréshﬁtfrﬂainﬁ\g aromatic
provid 1. In an industrial process for the

carb@ﬁélgﬁ %&' rﬂ@aﬁ’é ofaﬂ'? @BehVE bisyii id?’?ﬁ\%ﬂ%ocpﬁé\@ﬁééﬁ made. However,

produc cont 1 nuous roma reaction mXxture

e B R S B v

r eact en a di éﬁmﬁa rbonate and a

there. g pSen AP A GBS SR SoFC TS BETaR %@pgﬁra@w@h"ng mass
phenyl carbonate and/or a transesterification ction
PdeH@tﬂ%@ﬂ aprindvslyipl saake fom seghha faactionabdursHeR 'qﬁrwmé

presence of a honobgeneous catal yst, by continuously 25
diphemyl cachwiatg thati esiry aused as e raw anatarial of & high-@eéality agd

poi nt material separating colum A, and continuously
highgaroyinagce wiolyoapeorete o nlrbyiewi aftthésatircumstances, thelprasent

top 16 A0501 UP11TH KAY' component AT contai ning the

investord eayiedciitkandies apned at alcoverimphispecifienrooesy endiiling a
contai ning the catalyst, and then continuously

highléﬁdri"t;gﬁhbﬁeﬂgu @%ﬁ@né@ WARH i inp GrRAMAtete rAl inBiatiat of the

ate pur|fy| ng colum B having a sid

ot e AR 8 s
o BT Pl ARSI, nc
resuFtotlhe pr %sgr?tl |rr11£/erlgrtlcintrs(,e 1[15\%. rea eé%ed 0'the p?gééjnqnnven%%p\pr ' ses 4

That is, in the first aspect of the present invention, there is provided:
1. In anindustrial 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
alky! phenyl carbonate and/or a transesterification reaction between an alkyl phenyl
carbonate and a phenoi 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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rrultl -stage distillation colum having a
AOSO%@%?M an inside dianeter DA (cn), and an

i nt ernal vvlth a nunber of st ages nA thereinside,
wherein LA, DA and 10 nA satisfy the follow ng
fornmulae (1) to (3); 800 LA 3000 (1) 100DA1000 (2)

L R e

car.rjed, out nd tions o ot
As oo Biipladng cetdlist Aand The badctisnbiniSaHoRg Sfé%eolummt%
columm top pressure PAin a range of from 1000 t
comppogpbApito @ gipany C@rw@twp%@laa GRIUE Brhw\she S GHtoutlet,
B conprises a continuous nulti-stage distillation
and aooitinoousiy\canying outrasparation bymlstiﬁatmm‘t@g aglumnaitep component
(cm, 20 an internal thereinside, an inlet Bl at a
B, amsidelbat qompoment@s e acalunm baottnch eompderentiuBs, dbé liraprd&32ment
between said inlet 131 and the columm bottom in which
whmt@cBHﬁSh%ésOf stages of the internal above the inlet
is n,, a nunber of stages of the i nternal between

E%j Q&lﬁ@? @erﬁﬂﬂg ﬁwt%é{%né%e higd c%nﬁr?A%%mpf—r‘lses a

er o t ages the intern sbe ow the side cut

contiﬁhj&ﬁh&ﬁf- @ n&ﬁ@%g%@ﬁl&hﬁga@wﬁe{ﬂt ? ?@@? ér?m'%ﬁjé diameter
Da (Cﬁts@aay P Rarn B e e et b biasbibists, Heted (2 Da, anc

f) 12 240 (7) . 3.n 3 15 (8) 5 20nB70 (9): (d) a
Na SEHESE\{ the Ql'PWWQfQQFHHedﬁ)H? (3ai d di phenyl carbonate

puri fyi nglmc;ol um B is carried out under conditions of

a (ﬁﬁlouél £t o3RQ%knperature TB in a rafbe of from
100 < Da < 1000 (2)
20 < na = 100 (3)

(b) a distillation operation of said high boiiing point material separating
column A is carried out under conditions of a column bottom temperature Ta in a
range of from 185 to 280°C, and a column top pressure P, in a range of from 1000 to
20000 Pa,

(c) said diphenyl carbonate purifying column B comprises a continuous
multi-stage distillation column having a length Lg (cm), an inside diameter Dg (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 of the internal between
the inlet B1 and the side cut outlet B2 is nz, a number of stages of the internals below
the side cut outlet B2 is n3, and a total number of stages is ng (= N1 + N2 + n3),
wherein Lg, Dg, n1, N2, N3, and ng satisfy the foliowing formulae (4) to (9);

1000 = Lg = 5000 (4)
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, and a colum top pressure PB in a range
AOSOé?l??ﬁ‘gIﬁ% to 20000 Pa; and 10 (e) not less than 1
ton / hr of the high-purity di phenyl carbonate is
obtai ned continuously as the side cut conponent Bs.
2. The process according to item 1, wherein LA, DA,
an i { gh boiling pojgit materi al
seggpgﬁfﬁga w%I‘[:JbrrdnBA satisfy the ‘ 1 owi ng fornul ae:
10 O<< LA 52%00, 200 <_ DA 600, d 30 < nA < 70,
respecthval ¥V 15 LB, DB, nl, n2, '#3, and nB for said
di phenyl  carbagnate purifying col B satisfy the
fol1lzo§rﬂ’g Eordfll ae: 1500 5 LB < 0, 150 < DB < 500,
7 <n, <15, 12 n2 <30, 3 <n3 <10, and 25 < nB <
553 regpec&t iMely, TAis in a rang® of from190 to
240C, PAis in a range of from 2000 to 15000 Pa, TB is
in20 amge Hf7Grom 190 to 240C, &) PB is in a range
of from 2000 to 15000 Pa. 20 3. The process according
t 0_(&1{ 8'@iskilatior optRAiohl df sd Hiphlengpeatbbhate maiflinggolumn B is
poi n mat eri al separating colum A and said di phenyl

carriﬁ&"o@n?ﬂﬁél@r QHditieH éebMWﬂLB’oﬂ't&n demplepaturd FL irP8 régge BRfrom
av ac 4.

Ing a tray and/or a p Ing as said internal.

to5 [P 58 SSRTLRAOBER D e HORIEH o) ozt o

separating colum A and said di phenyl carbonate
and hyrifying 25 colurm B is a packing. 5. The process

according to item 4, wherein said packing is,a . .
o1 rige Dot s gaek  dgn 06 RGO AL SAbANALS isobtained
| east one sel ected fromthe group consisting of

contivisiouglyzas thesigekut cammpenentridy, FLEXI - PAK, a Sul zer
packi ng, a Goodroll packing, and a @itchgrid. In the

2. The processmmTording td depr esenereimigrdi,and nhfarsaidhigh boiling
provi ded: 6. A high-purity di phenyl carbonate

poin€ ATk&Yidliseparating Qemnoosatisty thed followimpfeemutes 100001 La =
ppm and a content of by-products having a higher

2500%dd RO BRI At shhagnd Bet <Oh,t ke 7odiedpriestelgar bonat e of

not nore than 100 ppm pr oauced by the process
Le, BEGHT AL 79 L84 n20Yr S418 diheryREdohatpdrifying column B satisfy the
following formulae: 1500 < Ls < 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, Pa is in a range of from 2000 to 15000 Pa,
Tg is in a range of from 190 to 240°C, and Py is in a range of from 2000 to 15000 Pa.
3. The process according to item 1 or 2, 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.
4. The process according to item 3, wherein said internal of each of said high

boiling point material separating column A and said diphenyl carbonate purifying

column B is a packing.

5. The process according to item 4, wherein said packing is a structured packing
18
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7. Th L gh-purity di phenyl carbonate according to
ADSOﬂﬂéﬂ;@fﬁ ein the halogen content is not nore than

10 ppb, and the content of each of phenyl salicylate,

10 xant hone, phenyl nethoxybenzoate, and

1- phenoxycar bonyl - 2- phenoxycar boxy- phenyl ene, whi ch

wicf 5t B SRR DS ] PR R o
reRehBR T P4 Sulde P ol A G AL st o it

by- pr oduct s haviqngg t he hi gher_ boili n% poi nt _than that
of IR Hee seeANchesPad oh HirPeseat inventien, ThefeIsRIAXIAes: ppm
9. The high-purity di phenyl carbonate according to

6. A hign@ritwidiphany! carbonate gentaininmad@logen eptterbelnatiapre than
1 ppb, and the content of the by-products having the

0.1 pbig lee1d a bonlentgf bpipnbdudishavimgta bighehboiinghpeinti than that of the
carbonate is not nore than 10 ppm In the third aspect

diphéHy! cBfbdi=88 8N hot MBS tHa100 PPRE préduteavbyl e pizedd acéording to
apparatus for producing a high-purity di phenyl

Bpa3 5% is produced froma reaction mxture
any%tﬁ?nﬁ%\l\g i phenyl carbonate, which has been

7. R PSR BRI bl Sk RBRER LS Pl e nagen

d/ di i_onat.i [ f |
contgiis 8ok s b A0 PRy ARUGE sPhATE &l Far" of Engtyiialioviate
bet ween an al kyl phenyl carbonate and a phenol in the
Xa”“b‘?'?;%Qﬁ@@ybmewoﬂéeﬁéﬁ%fﬁeﬁ@gus catal yst, the apparatus

conprises; a high boiling point material separati ndq .
1-pheopxyaarzonyiZ: phereeicatepyphenylene\odiah era the-pyarroducts having
reaction m xture, and which carries out separation by
the higlser badiling paoint tiiam thhat of thendipbenyl canpanatet isAt more than 30 ppm.
cont ai ni ng the di phenyl carbonate and a columm bottom

8. TeapgreplrityAlfplseriyi aarborgité becorairg tositem Inavieerdinthe mphtent of
carbonate purifying colum B having a side cut outl et

the %?rd@dcfd“hé\ﬁng e AIYRRE being g t&gré%ﬁétgif the idipHeghyPearonate is

erial sepafating colum A, an ich receives said
t nponent AT therefrom wherein separation
ot IR AP

ron is carried out into a colum top

9. fﬁg%?g e—BltJrit%Tdipﬁer%ifl dc%rt%ﬁatg %@8&% to'%?eﬁﬁ%?I 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.

In the third aspect of the present invention, there is provided:
10. An apparatus for producing a high-purity diphenyl carbonate which is produced
from a reaction mixture containing a diphenyl carbonate, which has been obtained by
carrying out a transestrification reaction between a dialkyl carbonate and a phenol
and/or a disproportionation reaction of an alkyl carbonate and/or a transesterification

reaction between an alkyl phenyl carbonate and a phenol in the presence of a

homogeneous catalyst, the apparatus comprises;

a high boiling point material separating column A which receives said
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I Qm conponent BB; wherein (a) said high
AO50§3##W%% mat eri al separating columm A conprises a
10 continuous nulti-stage distillation colum having a

l ength LA (cnm), an inside dianmeter DA (cm, and an
internal with a nunber of stages nA thereinside,

reactﬂﬁﬁfitﬂ %Aang%{}ﬂ@gg% t?% &éﬁ%ﬁ&ﬁﬁ (ﬁgoﬁf(sgy\éﬂb&f %'Hi&@l%mn top
compgﬁeﬁﬁﬁl-rggqgﬁ%‘l égie §a| d d| Eﬂ&%nl t pBonat E,Eﬁurdoftt\é' ['"@omponent

distillation colum having a length LB (cm, an inside
As contaipicethergatalyay andan i nternal thereinside, an inlet
131 at a mddle portion of the colum, and the side
cuta dipbenylcapbomate\pisifyisaicalunin & haang arside isat eilefr2, which is
bottom in which a nunber of stages 20 of the internal
connebtede withe saidl highlBailing point anateribe sepératinggedunin Bheand which
internal between the inlet Bl and the side cut outl et

recelBés isgidéolutrtopsImebnéntauethepéfrbme whereinsBparditdroby distillation
the side cut outlet B2 is n3, and a total nunber of

is ca?é@@%t'uﬁtd‘% E5lufhn fow%oﬁneﬂbﬁem pvhes jde Leat (pdr‘ﬂent Bs and a

and nB sat1 st  ow ng formul ae
25 100 < DB 1000 (5 5<

°°'“'ﬁﬁé’6’t%g§)8°5‘8 REagss &Bﬁ#lﬁ} KAN 12 n2 40 (7) Ghaie 8

t di iten 0,

andPLsAigh bl Aot AR L TG S i AL §Tes e
contipypus Tadh SRBRIEI AHS OB aig%g‘iﬁﬁqﬁs'wéeéﬁir{ﬁie diameter
TA in a range of from 185 to 280C, and a .colum to

Da (g5m)e 6ghan intrniahwith eanigraber of $taaew@cbh@r@trmdm(yv¢%rem La, Da, and

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

800 < L < 3000 (1)
100 < Dx < 1000 ()
20 < na £ 100 (3%

(b) said diphenyl carbonate purifying column B comprises a continuous
multi-stage distillation column having a length Lg (cm), an inside diameter Dg (cm),
an internal thereinside, an inlet B1 at a middle portion of the column, and the 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 of the internal between
the inlet B1 and the side cut outlet B2 is nz, a number of stages of the internals below
the side cut outlet B2 is n3, and a total number of stages is ng (= Ny + Nz + Nn3),

wherein Lg, Dg, Ny, N2, N3, and np satisfy the following formulae (4) to (9);

1000 = Ls = 5000 (4)
100 = Dg = 1000 (5)
5=m=20 (6)
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i ratus according to item 10 or 11, wherein

Aosoi%’&"ipﬂlﬁl'lmon operation of said diphenyl carbonate

purifying colum B is carried out under conditions of

a 10 colum bottomtenperature TB in a range of from

185 to 280C, and a colum top pressure PB in a range

of 1Hram 1000 450 20000 Pa. 13. Thg appar at us accordi ng

to any ofie~of itens 10 to 12, wh |)ein not less than 1

ton - hr t-he hi gh-purity di phgnyl carbonate is

ob arénéli %ﬁe si de cut con‘poneﬁqﬁj BS. 15 14. The

apparat us a rding to any one of .itens 10 to 13,

anae% rLBA,g%g?, and nA for sai d(%gh boi |l i ng poi nt

material separating colum A satisfy the follow ng L
1. fihenapresatusiampording Ao depp b0, wheriramistdiation opgratiaipoksaid high

nA < 70, respectively, LB, DB, ni, n2, n3, and nB for
boilirgapaintimaterial IseparatingatodumpnrA isydarged outiund® eanditidns oha column

followi ng formulae: 1500 5 LB < 3000, 150 DB < 500, 7
bottof tmperbburel?, ir?8 radge oBfrond 18513 Z80EC, amdda 26lumm bbb pressure

55, respectively, TA'is in a range of from 190 to

Pa ind gl s¥ frémi 1008 tbam@eoddaf rom 2000 to 15000 Pa, TBis
in atrtange of from 190 to 240C, and PBis in a range

R at MSy: [ ;
12. Pl BBBUEID dkBoriiy o iRm, 1,01 1 FRIERER 4 i SHEER dheration of
. hi.gh boi | i oi nt .nater.i ' cql.u "

said By AR A8 Pl chin? JF s “Chda il B, Bhficiions of
di stiJlation colu having a t an r cki ng_as

colurg RetaR SPRErE Tria ool 0at 6s ap ZBOPE hdte ERlumn top
wherein said internal of each of said high 21 A0501

pressyre1Rarivy Krange ebremn@Paodtord0QaR Bai al separati ng col um
A and sai d di phenyl carbonate purifying colum Bis a

13. pHuapparatds atberdimgtr anyionacf detis§0 to 12t wietein not less than 1
wherein said packing is a structured packing which is

ton /etr dfetethighgusity diphedyf catvohbte g ohtpinednas the sigleofut component
Mel | apak, 5 Genpak, TECHNO PAK, FLEXI -PAK, a Sul zer

Bs Pbacking, a Goodroll packing, and a ditchgrid. In
anot her aspect of the process according to the present

14. 1 TH&€8ppAEtus BEESIrY to any one of items 10 to 13, wherein La, Da, and na
for said high boiling point material separating column A satisfy the following formulae:
1000 = Lp = 2500,200 = Da = 600,and 30 = na = 70, respectively,

Ls, Ds, N1, Nz, N3, and ng for said diphenyl carbonate purifying column B satisfy the
following formulae: 1500 = Ls = 3000, 150 =Dg =500,7=m= 1512 =
N = 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,

Ts is in a range of from 190 to 240°C, and P is in a range of from 2000 to 15000 Pa
15. The apparatus according to any one of items 10 to 14, wherein each of said

high boiling point material separating column A and said dipheny! carbonate purifying

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

16. The apparatus according to item 15, wherein said internal of each of said high
21
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8. A process for the production of a
AOSOI% @#%ﬁ%@ di phenyl carbonate, the process 10
conprising the steps of: (i) carrying out a
transestrification reaction between a dial kyl

carbonate and a phenol and/or a disproportionation

toe o
poilri Bflot dPaferief 3eBriinC BoBARE 5 afflcesth drheny, carbonste puritying
carbonat e and a phenol in the presence of a
°°|urﬂ%|$o'g§e?18 @cldngat al yst, so as to forma reaction m xt ure

ke, e B o S ] R Y B

materlal separating colum A into a colum top

packingymdniemtis Aat temst 0ne ragledied drginetng greup msémsnaf Mellapak,
col umm bott om conponent AB containing the catal yst

Gempak, TECHNQ-PAK oFLEX¢PAIGta Guidzer phcking,| atGaodroll peeking, and a
col um top conponent AT in 20 a di phenyl carbonate

GlitcRgfid f yi ng col um B having a side cut outlet into a
coI urm top conponent BT, a side cut conponent B5 and

c onpon entéi'oérgﬁ%!& of %Hes@%cc%ﬁdlﬁg t6 Bhé! PreddMt invention, there is

ntro ng fromthe Side cut outlet into

col um B; vvherel n (a) said high boili ng poi nt
pmv'l#?eri al separating coI urm A conprises a

18. fé%r'?aéjs%ufsod'gﬁf prga | St | ilghgc% | ﬁ A dcﬁ%e(ryh)cgﬂéw%athe process

internal with a nunber of st ages nA there| nsi de,

compfidngithe siepsk and 22 A0501 UP11TH KAI'' nA satisfy
the following fornulae (1) to (3); 800 LA 3000 (1)
100i)mamitmopbs trapgestrfiea iqroreagfion betwgen A djamv\o%hwate and a
carbonate purifying colum B conprises a continuous

phemall ehd&irage disgropbitiinationc odactionhafi ap alkyngatbondte andfor a
(cm, an inside dianmeter DB (cn), an internal

trandewtérificasiod aeadtion hetledl amt alkynplehy qarbbonate afid ahehenol in the

columm, and a
presence of a homogeneous catalyst, so as to form 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 diphenyl 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 Ar introducing from the side cut outlet into the column B;
wherein

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

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, D4, and
22
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tlet B2 between said inlet Bl and the
A0503&?'§m{5{3% in which a nunber of stages of the
i nt ernal above the inlet 1311 is ni, a nunber of
stages of the internal 10 between the inlet Bl and the
side cut outlet B2 is n2, a nunber of stages of the

Na sa%:g f‘ug%ﬁ \p?llgqyrrh{?l%eZHfif‘o IB outlet B2 is n3, and a

ot'a DT 9g (=n, + n2 + n3),

FoBPBuBnda a7 AL (4) to (9). 1000 5 I8 Booo (4) 100

<DBlOOO(i 15 5n1 < 20 (6) 12 < n2,540 (7) 3 n 3

< 190(§ Do nH00 70 (9). 19. The proc@s according to

item 18, wherein not less than 1 ton / hr of the 20

hi @8- furat & diGfheny| carbonate is obtaf®kd as the side

cut conponent Bs. 20. The process according to item 18

or 19, wiiey sdid digherphcadodaterplitfyirgptalutingd cobyirises @

poi nt material separating colum A satisfy the

mntuﬁ@bu@?ﬂdl@-sfﬁwﬂibﬁl%tlohmuﬁn Haingca |&5diA Lsd08M),<an PAide diameter

600, and 30 nA <_ 70, respectively, LB, De, ni, n2,

Dg (dﬁ:?)i aﬁqﬂtéﬁﬁalftﬂéréﬁéngedélﬁ’hﬁéwm afEbeaalep @r*t'ibhfdflt!ﬁ@ column and a
um B satisfy the ovmngfornu ae:

side g& out@%iz 9% eﬁwasgg 1rﬁel5@q) gnégﬁe:bggggéfb{o\t/téﬁwy u'@@‘fcigg ymber
of stggeqlﬂ e tg g bofv glngirdsgg? Is TB%%U)II%%P?E&E@%Q% tﬁ@‘mternal
seepifofel b i s 0 B e it e

Iy one of itens 18 to 20, wherein each of said hig

interpalis| helew loe rstdemte:uﬂst Bgéwa,aandwa tetd oHmbar gh ataggﬁds Ng (=M +
di phenyl carbonate purifying 5 colum B is a

Ny + dis)s wHelraini loy Do Nunme, hevanthnasatisty thentollowing frrokilar) (Ado (9);
said internal. 22. The process according to item 21,
whetado saigl £ns@dmal of each of (¢@i d high boiling
point material separating colum A and said di phenyl

carfinat eppusd 7Yooy (5)
5=m= 20 (6)
12 = mp = 40 (7)
3=m=15 (8)
20 =ng =70 | (9).

19. The process according to item 18, wherein not less than 1 ton / hr of the
high-purity diphenyl carbonate is obtained as the side cut component Bs.

20. The process according to item 18 or 19, whérein 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, Dg, Ny, N2, N3, and ng for said dipheny! carbonate purifying column B satisfy the
following formulae: 1500 = Lg = 3000,150 = Dg = 500,7 = ny = 15,12 =

b = 30,3 = nz3 £ 10,and25 = ng = 55, respectively,
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a packing. 23. The process accordlng to
AOSOCItq.é I</ﬁ\ere| n said packing is a structured packi ng
10 which is at |east one selected from the group
consi sting of Mellapak, Genpak, TECHNO PAK,
FLEXI - PAK, a Sul zer packing, a Goodroll packing, and a

Tais ﬁ‘l étr%Hg 3 'og Ifrgg@\%@é%ﬁ?ﬁ‘t? SPbAEfs Iﬁ%t ra?ig eldtrdy EQBb'tS L 5bbo Pa,

Ing the present
Tais eri%er%‘eb%syogé?’%@#%%4%#%? E%‘%”éf mrg,qie St e200%¥e 15000 Pa.

erfornanc car bonat e c duced s
21. WRRIOCPES SGRARINAIO 16 016 BEuerR B 1 28 wergin each &f'said high
preferably not less than 2 ton / hr, nore preferably
boilingagointeaterial separativg goluypn Asang sgidkdiphany carkanate purifying
period of tinme of not |ess than 2000 hours, preferably
columoB isez distihatiorsetiominchandng adray andfbea eplacyingcas saigdnternal.
t han 5000 hours, from 20 a reaction m xture

22. CRH¥ pradess éd&r@ihgheﬁ}émc‘ﬂr beherein shiat intemabeérach of said high
obtal ned by carrying out a transesterification

boullr’fge @6‘rﬁt%a¥é§ﬁé{\%@ﬂ>aﬁatmgabbﬂmﬁaﬁ @Pﬂaéﬁidaa@hénﬂh @Qﬂionate purifying

/or a disproporticonation reaction of an

colurﬂﬂ%‘ig Eggﬁﬁggte and/or a transesterifi cat| on

reac en the al kyl phenyl carbonate and the
enagl in_the rese . cAl t ;
23. IR Bragede Aecerdifd B N8R4 “8'“%%”5.’\85 BTN Gl packing
. schematic, vie n exa e _show ng .a
whicfl s, ADIRRR. Qi SEIRAS fFom e B %caaﬁlaw'asﬂ%f Mgflapals, Gempak,
carr out the present invention in whic 8
TECHHG A R PL e Sizer pagkings A goedol ackngnand & Giltchgria.
di phenyl carbonate purifying colum B are connected
together. As one exanple, each of these conti nuous
multi-stage 5 distillation columms has installed

Advariageous Bffectdfahedhveriopr i sing a structured packi ng
havi ng a predeterm ned nunber of stages. A and Bl:

i nliehas Béendidovered.that Bytilmplerh@ntiry R pragehointvention, a

conmponent of high boiling point material colum A, 13

high@ifit? dipHeRy HEatnbARteRSt B4 beliseltas & faw HRatedi8l ofd Highiguality
and high-performance polycarbonate can be produced on an industrial scale of not
less than 1 ton / hr, preferably not less than 2 ton / hr, more preferably not less than
3 ton / hr, stably for a prolonged period of time of 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 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
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Aosoéﬂ{lgiﬁtwg@ panger; 15 and 25; reflux liquid inlet; 16:

colunn top conponent of high boiling
point material colum A, 17 and 27; colunn bottom
liquid outlet; 26: outlet for a colum top conponent
of di phenyl carbonate purifying colum B; 31: outlet

foF1@ £ é*geh&%ﬁgmeggapaﬂ%?%n@ﬁ? gr;mﬁ 4, BAEMRAL Separating

purl yi ng col um a de cut

. nen rhon ri.f : -
punf Bgﬁr@&u:f Eﬂrdceg Rﬂv ﬂldt tﬁﬁ?p?gﬁéﬁl ﬁu lﬁgiylﬁgb %nﬂgﬁ’ boﬁﬁwg point
| ow n the prese on IS descrl
matea@‘%ﬁqara pglpg{}, Aap @) “M %q{bpﬂatpf@rgylggépwmn B are
invention is a conmpound represented by the general
conngetegiipgethen) ; Asonr ezeonye, ¢ae) of mée@pﬁtlwou%m%tké
an al kyl group having 1 to 10 carbon atons, an
distillation golumnsyhas nstalked thgredntam interoalrdsenprisiogna, stosctaned packing
aral kyl group having 6 to 10 carbon atons. Exanples
havirdf a Bleddtstrhitledaiunmberydf gageyp such as nethyl, ethyl,
propyl (isoners), allyl, butyl (isoners), butenyl
(i somers), pentyl (|soners), hexyl (isomers), heptyl
(isomers), 25 octyl (isonmers), nonyl (isomers), decyl

A1 aEB mm?ﬁ@ y@%’qxﬁl\é?' h%’&ﬂbfﬁg‘%{b?!u t?c}t'lcﬁﬁ @ohfpor%rrf?‘é? high boiling

as ¢C opr op cyc openty

o AR Y A ety o S B, 210, o 0
s U B o T b esg»ét'faagzéomﬂop

roups, alicyclic group and aral kg group t¥ .
of hl@hmllnm@@at material srlvmeuds 7 tanshe s Celypn betiery mm outlet; 26:

al kyl group, a |ower al koxy group, a cyano group or a

outleh £b0 gecolatromtors campoment aff stiphemt adanbenatenperifying: eegbumn B; 31:
bond therein. Exanples of dial kyl carbonates having

outles fiorha Rolunme bottemdcara pbméntceft diphemy ,carlboreateydurifying column B; 33:
car bonate, dipropyl carbonate (isoners), diallyl

outlet #6109 BRfessut Eofiorant of BpheAPREADONSRBIrF)ing@ouhi IB.

carbonate (isoners), dipentyl carbonate (isoners),
di hexyl carbonate (isoners), diheptyl carbonate
(i somers), dioctyl carbonate

Best Mode for Carrying our the Invention

In the following, the present invention is described in detail.

A dialkyl carbonate used in the present invention is a compound 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), ally,
butyl (isomers), butenyl (isomers), pentyl (isomers), hexyl (isomers), heptyl (isomers),
octyl (isomers), nonyl (isomers), decyl (isomers) and cyclohexylmethyl; an alicyclic

group such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyl; and
25
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' , dinonyl carbonate (isoners), didecyl
AOSOii}%@ﬁj{W soners), dicyclopentyl carbonate,
di cycl ohexyl carbonate, dicycloheptyl carbonate,

di benzyl carbonate, diphenethyl carbonate (isoners),
di (phenyl propyl) carbonate (isoners), di(phenyl butyl)

on Ry R B, RO, bRy s gpmers),
[ h t-h b 15 di th t .

onerblHE S AL el GRSk ool TR SR étoned sy

arours, SbEYAELarRyP a0 alk SouPyby B RE ey WiBGTheh syiRlituents
present invention are dialkyl carbonates in which Rl

such ias laowsiriajityl groum shigwen@lkexy grevR, 2 B¥ANe SIRUREF Bbrlogen atom,
atons and not containing a hal ogen atom A

and rpay ailsoutanthiyy s ahsatabdted boediteeimet hyl 20 car bonat e.
Mor eover, of preferable dial kyl carbonates,

paEkkfigies by dingl easuratadeavingsackiRllikypludeatimetiat earbonate,
produced in a state substantially not containing a

diethga 86Rate e[%gﬁﬁ%%&wéiamome?g}ﬂ eRsliyf E:Qmo@lﬁteliﬂth@ﬁﬂ

rbonate s antrall'y not containi'ng a hal ogen and
I . .
carodif (B AR rBouetRorfiiS) Riperityl Carbahadfiisorfers),
, d | ' 5 . h
anet oA Vi REAY land SRS g b oL R et
(o Ry GG C3rRNENS LBOEESl FIdpeY Wgabenele (S iRy SEclopenty
(i somers), xylenol (isoners), trimethyl Phenol
carbgnaiendicyjlohexsylrcarponate prisveipheptybaaibsnate, dibgnzyh eadonate,
(i sonmers), propyl phenol (isoners), butyl phenol
diphémeibylmapondﬁee(ﬁswmerdidpheoyboml)sgzarbma%/h%@qubhenoI
(i somers), nethyl propyl phenol (isoners),
di(pkiﬁr@lbﬂWLbh@wmlaté (isomersy) di(chioiupebayly caHmonzte (isemees)s) |,
pentyl phenol (isomers), 5 hexyl phenol (isoners) and

di{mEtHokghSrRY PERBehatd @éﬁ?‘ﬁér%?,idi&ﬁéﬂh@ﬁ?n@iﬂ@%d@b@ﬁaté such

as net hoxXxyphenol (isoners) and et hoxyphenol (isoners);
P B ACRIBPY b tainrs)an
BB g B S L PP TS on

g;@gﬁgﬁéﬁék{ﬁlﬁggrﬁa eggéﬁ’és Spe?é’ra%Vybﬁéea@ }n' t?\lél &eggﬁt invention
are dialkyl carbonates in which R' is an alkyl group having not more than four carbon
atoms and not containing a halogen atom. A particularly preferable one is dimethyl
carbonate. Moreover, of preferable dialkyl carbonates, particularly preferable ones
are dialkyl carbonates produced 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 substituted phenol.

Examples of the substituted phenols include various alkylphenols such as cresol
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Ly used in the present invention. The nol ar
AOSO?IgIJIPif"Elﬁf di al kyl carbonate to the phenol used in

the starting material for use in the present
i nvention nust be in a range of from0.1 to 10.
Qut side this range, the anount of unreacted starting

(ison{%éfgcg@.nof g?ﬁh@tﬁgg’cr n’%‘étﬁ?lgoénép(ls%m ?%frbﬁ%ﬂﬁﬁé%l (F.?sﬁ)mers)

sire nate pro uced becones hi
ethv'ﬁfﬁ%ﬁ@ @@%sﬂ%i%@e@*% 3 Usmrts) BAEIE Rﬁ%“w%?’éwr@he"°'
(isomsS) @é}bv(ﬁ%ﬂ&aenq@ﬁaﬁ%i%eme et 'o%%‘éh%ﬁ)e

preferably froml to 3. A catalyst u dln[n resent

dIprowkpé\enpbhswae@).H@ﬁtfyém&w@@eeak(éﬁqr@?r I, BH’P ﬁ%ﬂ%’s)
metal such as Pb, Cu, Zn, Fe, Co, N, .

hexylphenoh@somees) andcyatohexylpbenel Gsamerss; vanctu$ealk@atme@ﬁls such
system A catalyst in which such a netallic conponent

as methdxgptedolt (sconerahand @tiaoNyphenaol (isomeisd; gmakapdalbylphenols such
used. The catal yst conponent nay of course have been

as plidagprepyivheRoPfisdihed@)i O afBabstilutedasiwitiol mndtsueh substituted
reacti on system such as aliphatic al cohols, phenols,

pher@ké%{?s%@ﬂlﬁt CFBIHQ'%]% rttcﬁla‘?w&#eraﬂ%ﬁ%ébﬁh%e@Jfresent invention.

car bonat es, been subjected to

Mor&%g&qhééee%gﬁ@g & swgaﬂ;st%ﬁwa@t RlSoPEY halogsh are

uct's pr € reaction
nven Lon is preferably one that has a
Pfef%?ﬁ\é( @%ﬁ‘ﬁ'ﬂ%?tpyesr% {PEWLDet i on | | qU| d 27 A0501
UPL1TH KAN under. t he ction co Exa
or ke EOIT ratie &f s Gyl Eafo Kotne ehsrint % 93%1 6 Sarting
Nli()—|)2 and Pb(OPh)2; TiCl4, Ti(Ow)4, (I\/EO Ti (OPh) 3,
materia fyrarse( iorh$ pregavs dyenticornystairiinTa (awgs of ramc.4 to 10.
Sn(OPh) 4, Bu2SnO and Bu2Sn(OPh)2; FeCl 3, Fe(OH) 3 and
Outshids Bt Fahgeartioe smcunt ef ahsesicted Hartingmaterial remainiegrelgtive to a
wi th phenol, the reaction liquid and the Iike. In the
presprilgsé® amoumy entheotesitdd dipheayltdaebibeate prodedsd bbtames high, which
use a starting material and catalyst not containing a

is NANFMISR; ahd ridtedvédmbich diergl RNeaUIred 36 Psdtier the unreacted

produced does not contain a halogen at all, and hence
starﬂrlﬁg tnSiterfg O F&nfha"[‘?e Jrf"“ﬂ‘]e \% hitllar Y380 i Frﬂi%étpfré@'étﬁy ina
oduci ng a po ycar nate neans of a

range of from 0.5 to 5, yet more preferab!y from 1 to 3.

A catalyst used in the present invention is a homogeneous catalyst which
contains a metal such as Pb, Cu, Zn, Fe, Co, Ni, Al, Ti, V, Sn and the like, and which
dissolves in the reaction system. A catalyst in which such a metallic component is
bonded to organic groups can thus be preferably used. The 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 reaction. The catalyst used in the

present invention is preferably one that has a high solubility in the reaction liquid
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_ A05D%%ﬁ{ﬁﬂﬁfg§tgﬁ”“ cation nethod. The reason is that even

is present in the raw material for the
pol ynmeri zation in even an anount |ess than, for

exanple, 1 ppm then this hal ogen does inhibit the
pol ymeri zation reaction, and cause a deterioration in

undef e t‘éra fi6h %Pﬁaltleﬁst hg%(ﬁﬂh}(é‘saé%f’érﬁ |@ré%a%l9§l‘§ in Qﬁl@ sense

cause I scol oration car onat e.

B0 G P TGN TP
o FERGEBR SRR AP P s Bt

but one particularly referable for industrial
Bu:SntPPBim: Feils, 5e(PE)nand %@é@?hian apdistieh catalysts dhat iaie been
multi-stage distillation colums are used as reactive
treated withl prenobrihe obaction lgigp poditoadkg. 20 proposed by the
present inventors. This is a process in which a
t r &N $ies pegseht ravention, it Baedrtioulabip preferaliié éo dsalakstarting material
carbonate and the phenol is carried out in the

and G4t8F8NASt c&fta’hrﬁg A PBRRACO WS t 8 caby stheidiptidiy/l tartsinate
continuous multi-stage distillation colum to obtain

prod@?]é"tPH{ﬂQQ nt&Sr‘ﬁmnrﬁ RSidgen dtiaft Hﬁg HaRA¥e rlgs @fﬂﬁé}thﬁi as a raw

carponate as a naln fJI‘O uct therei

o8 AR AR polyEaionata by ﬁ‘?’%“’?ﬂ%" %Lf’uhﬂe

transeR e iR HBR FTSB T bofER dSastn (rBahVarky  TepeDn s p/eSht n the

occurs 28 A0501 UPL11TH KAY' na|nl ﬁ %

raw gaigsiad v theqelimenzationdnieyien amamg Bh@é;ﬂt arpHRXREPIE, 1 PP,
may of course al so be produced through a

thentthisriedaegan does inhikintheczalymerizatianeeastioneand rguse grdatgrioration
carbonate and the phenol in the reactive distillation

in the prroperties Bh thecpblycarbohate produead anch causa diseoloration akthe
second continuous nmulti-stage distillation colum 5

po|@gb§ngﬁ;alned is preferably taken as the reaction
m xture containing the diphenyl carbonate used in the

pr eftd brd 248 br Pe- rPrlﬁ@ué’tldrhéit thel ragtidrhMixture containing the

di sproportionation reaction is a transesterification

o BB 4P HorldirATE R EE 15PBSIGPcaroonte
and e Bﬁgﬁél%s é’\@{a?trl]ngh%sétgr?a r}né))? Bg'arﬁ?(dpr%egs?r W oRd p%%cu.ﬁarly
preferable for industrial implementation is a process in which two continuous
multi-stage distillation columns are used as reactive distillation columns as previously
proposed by the present inventors. This is a process in which a transesterification
reaction between the dialkyl carbonate and the pheno! 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

pheny! carbonate into the diphenyl carbonate and the dialkyl carbonate occurs
28




terification reaction between a dial kyl
AOSOi;II%LﬁIQ? d a phenol and/or a disproportionation

reacti on of an al kyl phenyl carbonate and/or a
transesterification reaction between the al kyl phenyl
car bonate and the phenol in the presence of a

mam@'an a ok %p?@:?&ﬁléﬂﬁ tlod;r%‘é‘itlbﬁ L PRe RSV chibopiatd Ry of

erre as a react’ion m xture

L s o
phengk%“ssa@t%@z@heﬁwé% o2 2l AR5 g e cotmn

catal yst". Wen "reaction mxture" is used msr,?lty in
bottormeeastion snikture fiom theseeanshcentinuiges irawtirtage Aistilation column
nmeant. In addition to the di phenyl carbonate, the
thus pbtainecbis preferably takenas the reactipnagixtvreiosnainingrthe diphenyl
contains the catal yst, unreacted starting materials,

carbérite alskdlin fhepidsenRthveatibonat e, by- products and so on.
As the by-products, there are relatively |ow boiling

IOOlNHte k@ryatm.ez@&lﬂiesmgyfdpoaﬁomoal rssttich R trapbésterificatibn
the high boiling point by-products such as Fries

reacﬁcﬁ?ﬁ%@&ﬁmny R bonn?t!%édgﬁr d?é(f@(és RR& Pelactigh *ﬁﬂﬁt@?@

rivatives thereof
corsF AR AROP bl Al SR e s e
wansselaticalion sFarsioR iR el FyPoRalt i st ahdior a

phenol as a starting materi al reactlon by- . .
disprgperignadien &eactignhgf an atkylpiaeny! oerbenatea *6§"%%539”ﬂ°a"°”
phenyl salicyl ate, xanthone, phen thoxybenzoate
reactiomhetwegrctnetalkyliphenyhearbenste m%q)h!@emléh&%ﬁ@%ace of a
on, and typically a small anmount of high boiling
hompg:éméousyealakydtﬂ atsedadh the bresamt fvention vantdise hhtrefesrdstto as a
produced through further reaction of these reaction

“readhonhBéuret sortainRigbechphényn edrbdnate) whieh dasdstareoivtadfed
t he present |nvent|on such a reaction mxture is

thro%ﬂ&éﬁ‘é&féﬁﬁ’cdtlﬁhrﬁgwbétWe‘ér?a Qichkyl earddrize Bﬁdrﬁ phenol as a

terial separatlng colum A, and ‘continuously

g e
mmer%‘é%ﬂ%%'a 5, RS g U5 B R ATRASE oo
!n ac?gmocna{obt?wn a&tphenyl carbonate, the reaction mixture used in the
present invention contains the catalyst, unreacted starting materials, the alkyl phenyl
carbonate, by-products and so on.  As the by-products, there are relatively low
boiling point by-products such as an alkyl phenyl ether, and the high boiling point
by-products such as Fries rearrangement products of the alkyl phenyl carbonate or
the diphenyl carbonate and derivatives thereof, degeneration products of the
diphenyl carbonate, and other high boiling point material of an unknown structure.
For example, in the case of producing dipheny! carbonate usin'g dimethyl

carbonate and pheno! as a starting material, reaction by-products are anisole, methyl
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1 fy] colum B having a side cut outlet, and
AOSO%M#LME separated by distillation into a colum
top conponent BT, a side cut conponent Bs and a col umm

bottom conmponent BB. In this way, not |less than 1 ton
/" hr of a high-purity di phenyl carbonate is obtained

st Rl N G amaRR e Boager (1
o R RSB o B ALY ey s

multi-stage distillation  calum having.,a specifie
amougt ol il Bolhaa poini Sy pedUsePTURKEEMBISEL R tPHaNRDe
anot her. The reaction mxture used in the present _
prodiicedethrowgh fsther apastioroef these reaction bsepr%@fs \gedlgm Eopipined.
t he di phenyl carbonate based on 100 % by wei ght of the
r ede bheremiBddinient of the predehkeimventian, chichi arreastioh esisture is
than 1 ton / hr of the high-purity di phenyl carbonate,
contihiSugymtrddudiedtif® 4 AR bsindpsint hratenal sepapating column A, and
i ntroduced into the high boiling point materi al :

. 1 . i | e .
conhﬁ%@ét‘.l?%ﬁ%yaﬁg&rj ?HfBlaA%dlﬁm?l%R @PSpdritiit AGRBNEIHIABIRE )d_|dhe'i1y;

al t hough this anmpunt varies depending

cro B0 B4y SRR S RARL g ko, pn hon o

t he reaction xture to the . 25 . .
coluygjap SRS 1 1% GontEouehguFadyesd iy carbonate

.schematic view of an exanple shavvi ng a conti nu%kgd 30, tillati
purifypgeeluen Bripwingiasade cat PHiet apd copfnuepsiy, separaled pydistillation
. carryin? out the present invention in which a high
into aeplury faptempaaert Bala sidp suhcrmgosentiRs apd ameplymn bottom

di phenyl carbonate purifying columm B are connected
comparuEitiBy, . 1Ashisveaye xahisss thamdHoof hr o arigh-poioity diphenyl

point material separating colum A and the di phenyl

carb6asfeds aibtained ichptimgously asthe siderdut esmpdnentBsi nHonthis purpose,
mul ti-stage distillation colums having therein an

\ ' hfd inh TolPhn A dAd @ diphedyl carbonate
the Hslg'? Sjgpﬁrbe%ﬁ@@%féﬁgwﬁg%gng pr edr(]et erm ned Iﬁu(ra@(’ercagfo

purif?@%%@g'ﬁéhﬁns‘i Bath baSm5AL YBR d CaitthuBus (HIiLsiSgé BRstitlation

ructures, respectively, in order to carry

co e RTS8 o P e SR g o
anot ressent i nvention, the high boiling

The reaction mixture used in the present invention generally contains 50 to
80 % by weight of the dipheny! carbonate based on 100 % by weight of the reaction
mixture, and hence to obtain not less than 1 ton / hr of the high-purity diphenyl
carbonate, the amount of the reaction mixture continuously introduced into the high
boiling point material separating column A is not less than approximately 1.3 to 2 ton
/ hr, although this amount varies depending on the content of the diphenyl carbonate.
It is generally necessary to subject more than 2 ton / hr of the reaction mixture to the
separation/purification.

Figure 1 illustrates a schematic view of an example showing a continuous
30
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j yerial separating colum A nust be a
AOSO%MFL-‘:]%IU Iti-stage distillation colum having a
length LA (cm, an inside dianeter DA (cn), and an

internal with a nunber of stages nA thereinside,
wherein LA, DA, and nA satisfy the follow ng fornulae

sopafe 5y B 8y SO e AR oA o o
cour SRR L Sk R AR B iy e pting coun
oo SR e, 18 B 00 4 005 5 e

20000 Pa. 20 Furthernore, the di phenyl carbonate .
sepafgiingrsalwgn AoangrinediphigpyltrarponalgRUriyipa SOHMR COgPAiges a
distillation colum having a length LB (cm, an inside
continiicusmedti-siege(disllation cohtens havingdherair padntemmaligamarising, but
Bl at a mddle portion of the colum, and a side cut
is novlimited td32 Sietictamsd packing haeing Bfrealetertiired olnier of stages.
bottom in which a nunber of stages of the internal

Note 3haMBetddfurhis NarﬁllBio‘é)n’fprjse&hélfﬁmﬁuﬂingfstﬁJc&ﬁes, ielspbbively, in
internal 25 between the inlet Bl and the side cut

t ; .
ordeXtd deity ﬁ%t l'ls'1|§ dde}ag‘d‘?“@ut etssoicc:%tréiﬁgfm Phe phesent HV@NABHS

bel ow 't B2 isn and a total nunber

o BRI poBE s g R LR OR 07 o Rt o
SRFIERETIEHENTHORECT RS (X
ColUTR SIS RIRNGG A BEHS 1 (51 JPFIFBLPA NG SRSLE BRema with a

col um bottomtenperature TB in a range of from 185 to

numbeOxt stages n, thereinside, wherein La, Da, and na satisfy the following

formulae (1) to (3):

800 < Lx < 3000 (1)
100 < Da < 1000 (2)
20 < na = 100 (3).

Moreover, the distillation conditions for the high boiling point material
separating column A must be a column bottom temperature Ta in a range of from 185
to 280°C, and a column top pressure Pa in a range of from 1000 to 20000 Pa.

Furthermore, the diphenyl carbonate purifying column B must be a
continuous multi-stage distillation column having a length Lg (cm), an inside diameter
Dg (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 of the internal
between the inlet B1 and the side cut outlet B2 is nz, a number of stages of the

internals below the side cut outlet B2 is n3, and a total number of stages is ng (= ny +
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um top pressure PB in a range of from
Aosoigﬁg?ﬁ[ﬁ&%o Pa. It has been discovered that by using
the high boiling point material separating colunmm A

and the di phenyl carbonate purifying colum B
si mul t aneousl y sat i sfyi ng all of these conditions, a

[ f
e+ R) SR L, B} R s BRI ERRARISN G bffiaRTd) o o
/ prol onged 15 PEY iod of time, for
exzpﬂﬁeﬁ Feggﬁphan 2000 hoursz3 )preferably not | ess
h 30 hou nore preferably_.not |ess than 5000
359 %O:bﬂné) {@%tion m xture c aining the
d| phenyl carbonate that has been gbtained through
tr Snsedhed fA&kation reaction bef®een a dial kyl
carbonate and a phenol as a starting nmaterial in the
pr d@egean0fs #0 honpgeneous catal {&t. The reason why it
has becone possible to produce the 20 high-purity
di Bhedhy; cartonate on an i ndustri{8) scale with such

excellent effects by inplenenting the process of the

pregert dhreentgon is not clear, o this is supposed
to be due to a conbined effect between the

di Wleg b e ﬁ[%‘f\ﬁéﬁdr??é?@\ﬁgn fbr‘iﬁ%?jﬁihen?f ()%%ha@ﬂﬂiﬁfymg

conditrons o or mu

colaFE 5 p 3 SHEEFPARp PGB 0 PR b 105 0 2
o 0¥ i T T o e OO ETP ° °

separ ating colum A beconmes_ limted, the 32 A E)
uPIt vap RRRN sissavaredhinak byiusinghthp high P@A@@@Ol%@a grigl g

t hus undesirable for LAs m . Mreover, to Kkeep down
separatingquiupmehanddbe digheany eathenateguiiingeelumadd simultaneously
separation efficiency, LA nust be made to be not nore
satisfying a8 @9 thesk canditigrise fachightparritydipbehpl carbBoate) carsbe purified
1000 <_ LA < 2500, wth 1200 <- LA < 2000 being yet

and Bﬂi&o@ﬁ@fﬁﬁél@mcﬁ}strfal Istaleof(ridtilessSthia@sstdrvar stably fohaprolonged
IS not possi bI e to attain the desired production

penﬁ:BﬂTh fdriesa Rbple'é% Rars 2000 Hobirs PreRAEHY re®fdss than 3000

attainin desired product’ion anount, DA

houu’gu@'{p gBt%%pa?oé% gngpﬁgrg‘f%iﬁ'?bg? Pszégﬂmq I%RHR&? gB)éture containing

the 5 pgenyl bona?e th et' e B’gén o%ﬁr?edothr(gL?grhapraESestenf cation reaction
between a dialky! 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 combine.d. Preferable
ranges for the respective factors are described below.

If La (cm) is less than 800, since a height of the internal which can be

installed in the high boiling point material separating column A becomes limited, the
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} Syl ess than 20, then the separation
AO5Oé9‘r'$’irgﬁ’mecreases, and hence the desired high
purity cannot be attained. Mreover, to keep down the

equi pnent cost while attaining the desired separation
efficiency, nA nust be made to be not nore than 100.

sepagé{fohr@’ﬁaggﬁ Pb&ré%éek,s%t% R Fusidifesk8Bie fob ‘P.{Q (ERS. Moreover, to

ressure erence etween the top and bottom of the

cpl b : I . ;
oo The SRETRoh EBr PAE atdRMeTR ossg PRt efpioncy. L
epar ating col.um be S i fficult. reove it .
mustiFEGaae h beiatifore aniiieh s & ke PHipiadle (RBOF fortudom) is
| ower iorti on of the gol um, and hence si de re%:tﬁ'éons
1000p & drre 5 120610 With 1RAQIS  bnih2PU0 beingast mfELrereraBice
preferable range for nAis 30 < nA < 70, with 35 < nA
60 g femy istleas tharpi ©8,chaplitds rebpessilie tosatiaig the deasired
185C, since the columm top pressure nust be reduced,
prodecticrpamotnf. orMomiaviesi toikegpaddwrythevegquipment sostorhiles aiigining the
and noreover the equipnent increases in size.

desirUEEPi‘@d@étiori ambeint! DlemusEbE endd¥ tolde het Mergtiesi ¢000.naA more
280C, because the high boiling point by-products are

' st | hat &0 ; I<a i
o PSSR ORTo % 200t DR 500 o B el vin o

ing 25 yet nore preferable. It is undesirable
morefzél%%%%l% be | ess than 1000 Pa, since then |arge

eqyi pnent 3 01 UPL1TH/ . _enablin hi.gh.vac

o 18- et dhardOntien 8 SReBrong Edeay dperpdes. A Hehoe the
.undesirable for PAtq be greater thgn 20000 Pa, since

desireqHon perribl SanNqthe Ftaipedy Merepverriodieap.down e gguigment cost
_and hence production of by-products increases. A nore

whilgatiaisingbihe desirgd sepsratign eficiensyh rrovost lee Mssisotorze not more
with from 3000 to 13000 Pa being yet nore 5

thanpl0gX e Falsthermiofe, lin/ sngreiateritbas 106athenttbe, pressire difference
hei ght of the internal which can be installed in the

betwdieplths \ibp enattiaheopthe ¢olumf Wsdonss Bolsreatiamd hendegsiolonged
the separation efficiency decreases, and it is thus

sani o r AT ol sopbgomidonn bioro
diffictlt’ | fdtBEVer, ltBecomes 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 fornais 30 = na = 70, with35 = na =
60 being yet more preferable.

If T4 is less than 185°C, since the columh top pressure must be reduced,
equipment for maintaining a high vacuum must be used, and moreover the
equipment increases in size. Moreover, it is undesirable for Ta to be greater than
280°C, because the high boiling point by-products are produced during the distiliation.
A more preferable range for Ta is from 190 to 240°C, with from 195 to 230°C being

yet more preferable.

It is undesirable for P to be less than 1000 Pa, since then large equipment
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nade to be not nore than 5000. A nore
A°5°é&é'?’§f‘;lb'ﬁ§“} ange for LB (cm is 1500 < LB <_ 3000,
with 1700 < LB S 2500 being yet nore preferable. |f

DB (cm) is less than 100, then it is not possible to
attain the desired production anount. Moreover, to

enabfcfﬁiﬁ % ogfmqe WeliBHkaif8d mu¥tidefu d a'rﬂbf&)vbhfit is undesirable

t1on anmount, DB nust e to be not

o B e S, A gl o

incro B B GReB  Se bl  bEplee Pe. ATfffreeratle range
decreases, and hence the desired hl% E rit cannot be
for Pais lpme00Visy £2R00 Pa; with fresp 388Qut0 {1580 jpgiyet gare

while attaining the desired separation effl ci ency, nB
prefetm)!ﬁust be nade to be not nobre than 70. Furthernore,
if nBis greater than 70, then the pressure

di fiff ley @nekishessihan 1000, sizeanbeigbt obtheoihtdrhal wibichroan be
becones too great, and hence prol onged stable

mstamrrﬁmeqm ﬁénﬁfcer@bri&le mYikifyeag Bolumtre Blsedomesmited) then
becones d|f icult. Mreover, it becones necessary to

sepa?éifﬁr?é‘f‘ﬁelehgﬁ decRIERRS AN f i Ehd§1®1tﬁé§’|‘l§blé’ﬁirlgf{8rr9f Mueover, to

hence side reacti ons beconme 25 liable to

keepfc(f)oWﬁ g'né"’gh@grﬁg%t %@Wh@%g t&inj @ g@f%ﬁfgﬁf ﬁ&%ﬁ%ﬂ effi Qﬁancy, Lg
mustlis TS el thar SOkt {%nbds?;arﬁ*‘qrﬁegiéﬁeéé%rw%) s
1500 1ot o S0l 100,52 B2 50 Beinkuyetm ﬁeﬁrpi 3BT

< nl S 20, 12 < n2 < 40 and 3 < n3 <

r edpBetcmis lesaihen HPes Beat is NG pgssibig o affam ﬁhe desifed

12 < n2 < 30, and 3 Sn3 < 10. 51t is undesirable

prodiictiorT 8moainhe Messovenan ke@pGiowen treeeqhipment eosbwbile attaining the
pressure nust be reduced, and hence equi pmrent for

desirs froaudiiory adeUanDg/ﬁmum nadd tdbe ot ehoratidam 080y e A more
the equi pent increases in size. Mreover, it is

preféraB%SﬂarngblfSr BRrchPid pshe<gpgake rsobhwthMCs Pyce 40@being yet
hi gh boi"l i ng poi nt by-products are produced during the

ion. A nore preferable range for TBis from
moréiggetf%telb?é.

If ng is less than 20, then the separation efficiency for the column as a whole
decreases, and hence the desired high purity cannct be attained. Moreover, to
keep down the equipment cost while attaining the desired separation efficiency, ng
must be made to be not more than 70.  Furthermore, if ng is greater than 70, then
the pressure difference between the top and bottom of the column becomes too
great, and hence prolonged stable operation of the diphenyt carbonate purifying
column B 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 forngis 25 = ng =

55, with 30 = ng = 50 being yet more preferable. Furthermore, it has been
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th from195 to 230C bein et nore
AOSO%%%%%%I\ is undesirable for P% %/o be | ess than
1000 Pa, since then | arge equi pnent enabling a high
vacuum to be mmintai ned nust be used. Mreover, it is
undesirable for PB to be greater than 20000 Pa, since

asceﬂé‘iﬁn@ﬁttngt tg:ioﬂt 'n't bidRir %Smﬁhgffd EHéﬁnyl Rerborifé %@a‘lﬁ%f for a

ence pro |on o) creases

pr°'°&9§ﬂ%Pﬁ§ﬂw%§{5'ﬁ'6®?'61€%%8'8 b %Wg@%ﬁﬁég Soronly sbi20: 12 =

Forth hi gh baj oi nt t rating col u
n, —A49nan8 02 e Bl S Bl SRR eI s o =
as DA and DB are within the above ranges, each
185, 181‘ Ko SolRPhAdiays Hiev& tHE sane inside diameter from
t he upper portion 20 thereof to the | ower portion
t hdrisaindesirabledor s taibe dessihaer1886¢, dincedhen the column top
different portions. For exanple, for each of the
pressuretrhistesratuice: ahdhendé ghulpnadmtdor maintaiming athigh vacuum
i nsi de di aneter of the upper portion of the columm nay

mustttfe 558, 7d nbBrsbvepthé éagymeﬁthﬁéreabasm siskdeMbreswdreltis
of the lower portion of the colum. Each of the high

unde%%he Yor 4% é@hg?&ﬁfér Fhars 98BS @LdiRce o E@ ;i‘)c!ﬂn ﬁ% Eye -products

onate purifying co urm

] ' di iy

are ;ﬁbg@g%‘ayﬁlﬁgﬁpggwﬁl ?1 %frh‘ug% ﬁféf? er% cj?a\'\éllggro% 190 to
ol Nt rn aI " ed. | the 35 A0501 UP 1TI—V KAN pr esent

240 pm\Wé 1@@?4@9 beipg yei H"O(rﬁé’rﬁf%g?t?lﬁi at i gn col um
wher e gas and liquid are actually brought in X
corlt BiNdgsTAbISHEr Fade erlesadham30d0 Ba, svge ”’é‘i’&ﬁ%ﬂ% ecgipment
bubbl e-cap tray, ‘a sieve tray, a valve tray,

enakiingra bighl vasutinelp, beamiptsinadaimust by used. wme@@rt it is/ungdesirable
the like are preferable. As the packing, irregular

for Ppdo biengreatardham 20806 Pea saivegthenitige distillaten tempénatyreamust be
Pall ring, a Berl saddle, an Intalox saddle, a D xon

increReliaHd héhddpiaostiaRekbpprédudte incréades. OrA more preferable range
structured packing such as Mellapak, Genpak,

for P-EEQHW P60 tdz h Sé(‘)@@"a withIrora S3000A8 M 3000 Pa ﬁ@ﬁ@'ﬁét'more

packing or tchgrid are preferable. The
prefé'Pé t - stage d| stl Il ation columm having both a tray
portion and a portion packed with the packing can al so

be IJ-"oret%e hNoh goﬁlnstpoﬁrﬂ materm separating column A and the diphenyl
carbonate purifying column B, so long as Da and Dg are within the above ranges,
each of the columns may have the same inside diameter from the upper portion
thereof to the lower portion thereof, or the inside diameter may differ in different
portions. For.example, for each of the continuous multi-stage distillation columns,
the inside diameter of the upper portion of the column may be smaller than, or larger
than, the inside diameter of the lower portion of the column.

Each of the high boiling point material separating column A and the diphenyl

carbonate purifying column B used in the present invention is a distillation column

having a tray and/or a packing as the internal. The term “internal” used in the
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. f stages (n) of an internal" used in the
AO5O%3€%£WMntion nmeans that the total nunber of
trays in the case of a tray, and the theoretical

nunber of stages in the case of the packing.
Accordingly, in the case of the nmulti-stage colum

presdif FhEPNBR Tleal e f1e AAESL NN EBR R WP g8 i re
actue; AP 8% e IR RS Bl RE S el BBl

boi ling point material separatin ol um AgaCCﬁrdi na%
bubblescain rayrasiene twarwamal\tﬁqtrgv@%? P&%ﬁﬁh% WPEHgac tray, 2

packing as the internal, and furthernore a structured
Maxfracctkay or the liecrerprsferable. t s hedqacking, iregidsr pagkingesuch as a
di scovered that the di phenyl carbonate purifying
Rasohig ang, &BLassing dinggatRall rivey, @ Ber saddienasriniatox saddle, a Dixon
preferably conprises the packing as the internal,
packipRy biMeianbdl pRERIGIGFHeli-PaR, or2d stuctimed patkihgsuch as Mellapak,
structured packing. A process in which
Gemg?grﬁHﬁOfPé\q@FIQﬂpé@a&BU%r'p‘écﬁiﬂb,r heShadtbll plakking or a

( car boriat e and a phenol as a starti ng materi al
citchA B BASERET, ofnd TRATIEERRLFIRIER BT pESIEb e s vay
porih g G50 Dark QRSB SHEARR R, 048 ol dhat ne torm

tarting material in the presepnt invention..ln this
“nurbes of Stades) (ONAT Soindrra’ lqgﬁ@n Bemre JRy§ntign mapgs.inat the
fromthe bottomof the second reactive distillation .
total pgmben of ayadsthe case gi-p kay anhthathesegfical nupber of stages in the
reaction m xture used in the present invention. This
caserafaheipackingi x tccerdinglyi indbe shge wf theimatihstagersalien having both
bottom of the second reactive distillation colum
the teggnssribh andahe gontiord p@ckddwith thé pavkingvh mgarishibe sum of the
di al kyl carbonate, 1 to 20 % by wei ght of the phenol,

total Putiber&f Zrals BhdRedRborticanmah kst ofPstagus oftHeapackly.t o
45 % by 5 wei ght of an al kyl phenyl carbonate, 50 to

28 I\?A/EIQ% H&Q%&Fgémggﬁpﬁ m@%gﬁ b‘égiygmt%ate@i-ai séﬁ%@g%@ column

_ I ng pornt ucts, and O.
A achrd e el et O b AR bormiREEE 1 pbPBrd B8 o intermal
o i e e ok S RSO 0l 1 s

~ between the dialk car bonate_and the phenol, _th?
discovered that the diphenyl carbonate purifying column B according to the present

invention preferably comprises the packing as the internal, particularly preferably one
or more of the structured packing.

A process in which transesterification reaction is carried out with a dialkyl
carbonate and a phenol as a starting material in the presence of a homogeneous
catalyst using an apparatus in which two reactive distillation columns are connected
together is a preferable process for obtaining the reaction mixture that acts as the

starting material in the present invention. In this case, a column bottom liquid

continuously withdrawn from the bottom of the second reactive distillation column
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AOSOJ(?,}MQ@-U%& anount of the catalyst and so on, but so

transesterification reaction is carried
out under constant conditions, a reaction m xture of
approxi mately constant conposition can be produced,
and hence the conposition of the reaction mxture fed

can H;grué?edt % tHd @achgh lrﬁlgﬁ.‘ré) 91'5%& Wﬁ{e{eﬁn‘e%%nﬁ ﬁ'l%hﬁ&h n gTﬁ@' rd88tion

approxi ma wever

M A e .

even if this _conposition flugtuates s at, the
colurgr@ggpgrfangrq;og\gmnggrqs, toy e By Mei@t&jttﬁwcﬁlﬁwq carbonaqe 1 to 20 %
approxi mately the sanme separation efficiency.
by wejght off thetpherioh s &o 2<Ibiky weight of ar alieyl Pheﬂﬂr@B@nﬂo {0 45 % by
invention. In the present invention, when continuously
weightesfdimalkiyhshered carbmmate, 80toeB0 talby \A@G)gratcnfslhasiiphmyl carbonate,
starting material into the high boiling point materi al

0.1 t& 8PA LY WEBHE of KGR bdiling péint todutts) afidI0 ©0ey 50% lhyeweight of
inaliquid frominto inlet(s prowdedln one or a

the cBtdWst| bdsedPbn IEHLSHE)B %ay%lgm & tﬁb. tehstidtprisitare. of the
separatlng colum A, of 1t7is also preferable to feed

: Ejhregep ab(?{i’fl% ﬁ:{'ll'[e réa%k&? E’Agﬁu&? B#ﬁgs iglregeﬁ%légqﬂ the'cofditions

of e E3Bte BRF T aliasrieariin bRPR R Iva digfo LR, R

mat eri al separ atin col um A varies de
rtgivss

type grg@mount of e @nﬂt%%nm%mioearaagﬁag e Saticgion
A0501 U P 11TH KAN produced, the concentration of the

reactinprpisesairied gubonderconstamaonsitionsoa reagiqn mixtura.of apprOXImately
separation conditions for the separating colum A and

constant compositiarhearabe peoduasd) endihengertbe iompasétion efdbe reaction
than 2 ton / hr, preferably not less than 6 ton | hr,

mixturerfed imtoehe tidh bomng poirtgnaterial dépdrating cqumrTAenagpber
limt of the anobunt of the reaction 5 mxture fed into

appr@melydPRMH NI HOWEVBE i tHEpRisehbiwvepliahaés!fong dethe
requiréd production amount and so on, but the upper

comééﬁghé th%er%%'i: bh ¥nigdPe quﬂﬁt‘un*lﬁ% am%e réﬁgéttheﬂ e%ﬁtlﬂlhi%

|nuousy|ntot ['ing pol nt materi al

i @»«&%ﬁ@ﬂ%@#m@%ﬁ@é&%@ﬂ AT BaHER B

and nost o{ ounds Vi n neoPtY'\u% boi Li

appngSlmﬂ e@ﬁgﬁ S@yg separation e CIency ISis characterlghc

features of the present invention.

In the present invention, when continuously feeding the reaction mixture that
acts as the starting material into the high boiling point material separating column A,
the reaction mixture may be fed in a liquid from into inlet(s) provided in one or a
plurality of positions below a middle portion of the separating column A, or it is also
preferable to feed the reaction mixture into the column via a reboiler of the
separating column A from piping provided at a lower portion of the reboiler. The
amount of the reaction mixture fed into the high boiling point material separating

column A varies depending on the amount of the high-purity diphenyl carbonate to be
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wphenyl carbonate, such as unreacted starting
ADSD?{&'%?@IW al kyl phenyl ether and an al kyl phenyl

carbonate, and a colum bottom conponent (AB)
contai ning the catalyst, high boiling point
by- products and a small anount of the diphenyl

producdl ?r'i@ESnchﬂ tioh! df e @g#ﬁe‘i’ﬂ/g 2 ky??enﬁl'\ tﬁé%aaq?é/n mixture, the

contaln a SI’TH anount phen

sepafdion Mwﬁéﬁptfﬁﬂ@??'ﬁ@éﬁ@"% A g Oé% j %&t"t"ﬁgmc’“m
s QeSS iR I955aRE 2R 16 RGIR EBHIaRES By (o hEmargye

of the col unn bottom conponent fAB) i s generall )
preferably st igssrtbandititeg /t6. t hiee 1ppsf limitpfthe amaust jof Y'zﬁ feagtion
columm as a transesterification reaction catalyst
mixture fipd irtatvarieatdependiogeor thsesize loé trEnapparatus; thertgquired
recycled after being separated fromthe organic

produtiosy ambuhhard satonl, pat ther gmmrdinyit 3rgerasally 200 tdhéhr.  The
reused by recycling to the first reactive distillation

reactfidH Kiture fed éorﬂm@tb@él?ciﬁl%rthéthlgh benihg it matesiapsegsating
invention that the catalyst conponent and by-products

colurﬂﬁ‘ﬁiq:@%q%a%l%a?ﬁtobé)bélb%IB | Amb At F?S ta?h most of the

carbonate su h as phen I cy

dnph%%@ ﬁg i égtéggﬁ%?ﬁg}ff%%ﬁﬁb%r bag”@d]%ﬁ%‘ﬁerl bomn% Ipomt than that of
o U FEER AR g P

separating colum A, it beln eas @ﬁ
and @'hé‘”%ﬁh@ﬂl/' qeRenate. and areolupn hattomy o Bﬁﬁ%% 8) cemﬁ)'mng the
enerally not nore than 200 ppm preferably not
catalyair %lgl‘hbﬁlllmgoomﬂw -prodeactsanst @ saalamountrafite dirhersd
ppm It is another characteristic feature of the
carbpnateent 5 invention that despite making the colum top
conmponent (AT) hardly contain any such high boiling

POiTHe BylupirPBitedm coffipinedt (Ag)amey RbAtaIh acmdlpamoant of the alkyl
the reaction mnmixture introduced can be withdrawn from

pheﬁweama@é t 88cir Bf niaﬁbﬁélqnméésmhn hEYEH doPhporiedit (As)

IFfess than 95% pre era 'y not ess than 96% nore

lay5SIANE. Fiota b8 SaalcfpctBh AREGEY atgining i
state gft t?'ne co(:fumn bottom component (Ag). 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 to the first reactive distillation
column.

It is a characteristic feature of the present invention that the catalyst
component and by-products having a higher boiling point than that of the diphenyl

carbonate such as phenyl salicylate, xanthone, phenyl methoxybenzoate and

1-phenoxycarbonyl-2-phenoxycarboxy-phenylene are almost completely removed as
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' ILhing point material separating colum A can
AOSO%&'\L}JM fromthe top of the colum. Moreover, in
the present invention, although dependent on the

conposition of the reaction mxture fed into the
separating colum A, typically 90 to 97 % by weight

the c&L[rk'h? t'tdlﬂflf'oﬂmb‘?’{%hil E‘N@qﬁltﬁebﬂw ’I u@rﬁsas ; HﬁHls%éL/Paratlng
colunyfR, BEREEEGox i atalhé oatint fetgbtifihl shtyma tom pmgonent

as the colum botto onen The
() G ool ere e SoRPBRERL Risley bl righ v g thgn 100 PR more
2 % by weight of the dialkyl carbonate 1 to 21 %bhy
prefeyably hot Giore tharphe pem. l@lsogwtbeacnarayt%tlg featyfe ghthe present
al kyl phenyl ether, 11 to 47 % by wei ght of the al kyl
inverpibarthat despitermaalkeing dhel cbRinro tapicemponerti (4 harfdly hentain any
di phenyl carbonate, based on 20 100 % by wei ght of the

such ¢igHIbBilihg poirsyasreductsAmost dhthecdipheny! cairbdrietelin ¢e reaction
boiling point by-products is generally not nore than

mmt@@%tﬂi&[lceﬂrﬁrﬁé@mthdﬁmn frehftHe®P ofFdRe cBRMN.MIhehe present
preferably not nore than 50 ppm In the present

inveriu'&rueﬂ& I?Qs thdis o5 | Sé‘fgé IWO&@SSQH& BES e dér%?er%ﬁlﬂiot less

erral”™ " separat 'S in arange

oo 8 o B B TRl e

the column t conponen AT) usl
high B3 PO TRIEHALECRATEHA SRV et 353 gl ﬁ@ﬂhﬁh&ﬁm of the
boiling point material separatin coI urm
colurganeMaregverpinytheinrasentjineention, 9#89@@*\ fiﬁeemti%ratqrbwe
m xture fed into the separating colum A This colum
compasitiaroafibegeaciomnixterectact intithessgparating eelom@, typically €0 to
di phenyl carbonate purifying columm B fromthe inlet
97 %1y weight iofl e Hquid zontihesusty fed i is@ontinnowsly Withideawn from the
purifying colum B, and is continuously separated into

top of iHie BolERTPA 81l SolumnttopaonGsBndit (APP wieMIPRESY hding
si de cut comnponent (Bsf and a col um bottom

cont@eapgg Sndr & fromh &hésoﬁ&wnﬁ@wdﬁm LE%hé chRINRH bottom

g point than that di phenyl carbonate
comécg'lfogﬁ e)d "ﬁmet %@nﬂégﬁﬂgﬁ grf Pr% &9 ‘Pﬂﬁ t o?@anngefr{t: gﬁ) rrl%eggnerally
0.05%2 % r}t\}vgalé%vs} the'? dlamy cawrgona e 1 toez1 %pby weight of the phenol,
0.05 to 2 % by weight of an alkyl pheny! ether, 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 the column top component (Ar). The content of the high boiling
point by-products is 'general_ly not more than 200 ppm, preferably not more than 100
ppm, more preferably not more than 50 ppm.

In the present invention, the reflux ratio for the high boiling point material
separating column A is in a range of from 0.01 to 10, preferably from 0.08 to 5, more

preferably from 0.1 to 3.

As stated above, the amount of the column top component (Ar)} continuously
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AO50]13’H§’ fy| ng columm B as the colum top conponent

smal | amount of |liquid is continuously
wi t hdrawn fromthe bottom of the purifying colum B. A
small anount of the di phenyl carbonate is contained

in the colum top conmponent (BT), this anount

withoﬁ%&ﬁg Yr&&fdgnﬁfatr\gthqgﬁg‘bm%%ﬂﬁ{t%ﬁéﬁléh% %ré?i fcotd?ﬁn/-\is
genem‘»l@sacr?péﬁ”“ el ShE A ﬁar%aqtaqnapl‘?@ BRIt peasPRatine

separating the columm top nponent g 1) . . ,

colurni Rar S ek §omeamaenant (el BiboPANOURfesjtto the dipheny
carbonate is separated off as the colum bottom

carberate gueifting colanm Bsfremibe inlesB1 previded at enuntermediate pertion of
then recovered by being returned into the high boiling '

the pusifying celuenn B| and épeortinunyisiycdepanatédantt thhre¢ bemponents, i.e. a
di phenyl carbonate purifying colum B is also 20

colurih %.@ E8RlpBneMDEB 0k ¥l BRidoMpHRMePBS) ant BRXolamim sttsm

t he di phenyl carbonate, and a snall anount of high

comﬂ%Hérlt K n)g? 'GﬁIF oﬁ%rﬁe\,&ﬁ’éﬁ& hat PRSI iRMindPpoint than that of the

percent.” Anot her char acteristic

d|ph%r$ﬁ C%Ft?od]%rg?]ﬁé:ﬁﬁ a?rieef Me'tcga\(ﬁ 'ttﬁ:g pbh%ggﬂﬁ AR HHE separating
e eI e

IS generally 0.05 to 0.5% of the di %nyl carbo ate
the pusify'ng cowﬂ@mthgpqu@ﬂpmwemtgﬁ papﬁﬁfsfaﬁ ﬁa}%Hnt of
carbonate is continuously withdrawmn fromthe side _cu
hqwdnamtmggualu withdrawnfeers the bgheer of the muifyingsalumaR. 1 ‘Asmall
ton / hr, preferably not less than 3 ton / hr, nore
amopnbcbfethahdiphenm chesomatd icdntaioed/in the catuimn ’mmmnponent (BT},
generally corresponds to approximately 90 to 96% of
this &eudi géestally Bairon & 0%, etleferdlsly Bite 8%puof ihieydiplemy icaronate
B. The purity of the di phenyl car bonat e obt ai ned as

he HeHyl EQFBRpPIES SoRTRFBRAL (BF)Y€8bbarated out
fed tf]s g@ﬁg‘?% Iﬁgt Iessh&g?oé%mg%ﬁpre erab I§/ ﬂot gss e ol

and %lﬂ.%'}ggﬁ? el‘%t%l%?] a;ﬁ%'il?erpcflgﬁl%‘ilﬁhlc)ﬁld?ﬁ’ﬁ uk&§ %o Mbrgﬁn%&olumn top

oint Impurities

comﬁﬁrﬁgﬁn@? O%Iaérﬂgtlvéhe/,sae nmtetﬁc% m%hf%ﬂ tm apﬂéﬁ'ﬁtéylgonate 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 boiling point by-products concentrated to approximately a few
percent. Another characteristic feature of the present invention is that the amount
of the diphenyl carbonate in the column bottom component (Bs) withdrawn from the
bottom of the purifying column B can be kept very low. This amount is generally

0.05 to 0.5% of the diphenyl carbonate fed in.
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s the starting material are not nore than
AOSO%SJFPW erably not nore than 10 ppm nore

preferably not nore than 1 ppm for phenyl salicyl ate,
not nmore than 30 ppm preferably not nore than 10
ppm nore preferably not nore than I ppm for

;( ﬁghg?ﬂ@‘ gﬂlﬂ’fy &Phsn IQ%%%%@F?%OH{" iRicsAP Hhﬂﬁﬁwﬁ‘ﬁbﬁt the side

not nore than 1 ppm for

o o ARG 84 B i PR B o
than gtf g%g%ﬁ E%%,agﬁl %éﬁﬁ%%%l Wher{ﬂ'%ﬂ@oum generally

I\/breover the total content of these high b0|
correspends b appisainaately 80 i P6ioeithertiphamd ca &%?‘&%mﬁ

not nore than 50 ppm nore preferably not nore than
purifyiing pplummBt e t hat the term "hi gh-purity di phenyl

carbonate" used in the present invention neans that

t h@heusrity of 8t diphehy chirptveatyl obtainkd st theisidenouit ¢arsgonent (Bs)
than 99.9 and the di phenyl carbonate contains not

in thﬁfeﬁ.sefnlﬂ fHvehliBn H’@Qbﬁérahy abt leaks!thas 9p@%N! plyferabhdnhstiess than

reover, in the present invention, a St arting

99. 9§ﬂ?‘ dr?lpﬁflj‘-ag%lg?trg}rt]?%% tAgh 9 %! NTRE BniEHte 9e R Tg;ﬂ"f KSoiling point

hence the hal ogen content o

i ST ngénfpwtwffﬁ;o?@%gsﬁf g
oo 8B 0 5y G873 A o v

A0501 UPllTH/ KAN col um isin_a ran% of from

10 ppy, mere prefesablyinpt m%mtban 1iRpre forphen safcHialg) | 9°t mPEﬁﬁhan 30
0.5 to 5. The material constituting the high boiling

ppm prriefierabiyt ret mbrestheard ppmy, owiramieigrably met aiqsedagn 1 ppm for
carbonate purifying colum B, and ot her

xanthoreg)irtht cooreahan 13§ mem sreférably Botamereuthad 1tGhppine more preferably
present invention is generally a nmetallic materi al

not rciehtha apRdfar phesyl m@thoift?émi@é, Sicerdbt mbre ther30 ppm,
the quality of the di phenyl carbonate produced,

werfEB kst o (OpShcheretaer el forg en s e o
1-phlaHo%a?bgﬁﬁ—bh&‘ﬁéﬂcarboxy-phenylene. Moreover, the total content of
these high baoiling 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
containing a halogen are generally used, and hence the halogen content of the
diphenyl carbonate obtained is not more than 0.1 ppm, preferably not more than 10

ppb, more preferably not more than 1 ppb.

In the present invention, the reflux ratio for the dipheny! carbonate purifying
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ref to the foll ow ng Exanpl es, but the present
A050i1ﬁ\’/€ﬁfﬂgﬁ<ﬁ|\i not limted to the follow ng Exanpl es.

The purity of the di phenyl carbonate, and the contents
of inmpurities were nmneasured by neans of a gas
chr omat ogr aphy net hod, and the hal ogen content was 15
il | KRBt I B hBEL preferabl
°°'“”§?Sr#§|'@gf:%§ﬁ?gﬂﬁﬁgp1°ﬁﬁé’ %iﬁrﬁ?@%@gri al separ'ati ngp y

from le) {:cﬂ% A> A continuous multi-stage distillation colum
wn in FIG 1 having LA = 20 1700 cm and DA =

34Q0.cm and, having. Me] | apak wi.th nA = 30 installed
¢ hdheialeiiel fanstiiling tne Mol ok Palet material SRR column A,
colum A. <D phenyl carbonate purifying colum B> A i

the diphenyhearbonata purifyinggrolumeB.1anst o™ bgnidrapniactingamits which
FIG 1 having LB = 2200 cmand DB = 280 cm and

are usediinthe prasent istvention kegengrally wimetallic matezial such-aggarbon steel
25 and n3 = 5 installed therein as the internal was

or staifR@sated|he |rptermk)of tige qaklityrofBhe dipResmyt carbonate produced,
distillation> 42 A0501 UP11TH KAY' An apparatus in

stainl¥sGled|4P prétafddiee distillation colums (a first
reactive distillation colum and a second reactive

di stillation colum) were connected together was
used, the reaction liquid in the first reactive

Exarg;gi Biallation colum was nade to contain 100 ppm of
% h)2 as a catal yst, reactive distillation was

carried 5 out usin i.met hyl carbonat e. and pheno

S HRTE PSR dE AroSeifd eBRcH T ap esTERRdn CoedeiRRy

di phenyl carbonate was conti nuously wi thdrawn %t. 13.d1
referepge to e follpwing Ramplasnhubiia Reseht ipNenuQR:isHapt limited to the

reactive distillation colum. Note that hal ogens were
followimg kkareplesd in the starting material or the catal yst

used in the reaction. 10 The conposition of the

r edfte porityiofttiue dipkesyDcdrbénbie, weidghe cohtetitsrof imypurities were

carbonate, 0.1 % by wei ght of anisole, 6.3 % by wei ght
mea8iireli)Mleans &f & Jadohrorialbgraphy 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>

A continuous multi-stage distillation column as shown in FIG. 1 having Lg =
2200 cm and Dg = 280 cm, and having three sets of Mellapak with ny = 12, nz = 18,
and ns = 5 installed therein as the internal was used as the purifying column B.

<Reactive distillation>
42




10

15

20

25

enyl carbonate, 58.6 % by wei ght of
AOSOELHﬁEhB*kegrbonate, and 2.7 % by weight of high
boi l i ng point by-products including the catalyst.
<Separation/purifi cati on> 15 Using an appar at us
conprising the high boiling point material separating

COhH'QS)\ﬂ%erﬁg#ﬁ g;h q-\ R{kﬁfwéct@ard@anahsn BHfUe gwrmkm.va

-t reaction m xture obtained
distﬂ!e{;q:n F%'HH{E'ES?& i%?ﬁcqtclg\éﬁ Jgaété\{e Ji%fllﬁ%gdc%f&rhhp {gggﬁﬁe&@a
ovetbel o B o Fah e i o SDGR Ay was

colum to 20 pressure (PA) was nmade to be 3800 Pa in
made teccardaiar 130 ppmeefi RBIOPh)2 as & catalyst, saaciive distljatiosgvag carried
continuously with a reflux ratio of 0.6, a colum top
out usimgpaimetity| CaThoneds andpitanolassl startingiraaterial,and 2 reaction
/ hr via a conduit 16, and a colum bottom conponent
mixtdré@bn@ﬁm?@@r any0 ¢athonste hdsasumtiatiolslg withrawhrat vidal ton / hr
conduit 1 col umm top conponent (AT) was

from ﬂ%‘&bl@ﬁﬁﬂﬁbt‘t’omrﬁf e Eié@éhéiﬁeadilve rdiétlllhh@n RYlLnfry.i NHofbthat
columm B fromthe inlet B1. The col umm bottom

& UsedUfithe

nao e el Bk S g e i

urifying 43 A0501 UP11TH KAN columm B, distillation
carried out continuously with a reflux ratio of

a colu C nent. { BT ntin
i g GRAPGR @ns)?ﬁb% AP e ahay 1Ry WHBRE Y dimetny!
bott om corrponent (BB) . was conti nuous| Wi t h
carbonalg, Pdn% bnweighi of anissiRi§-¢ “a by “éﬁ*lah'é)fs‘?hfé‘%?ﬁvglz%} by weight
conmponent (Bs) was continuously w thdrawn at 7.
of méthybphenylicarkonatedel.6 By wanght:ah@abenylmbmat@h@nd 27 % by
conmponents at 24 hours after the system had becone
weightophighdigilirgj pdihebypreducts fradlliding the\Gatalyst % by wei ght
of di nethyl carbonate, 0.1 % by wei ght of anisole, 6.6
<Se;%rbﬁonl‘b€nhﬁ€étldﬁ> phenol, 33.8 % by weight of methyl
phenyl "carbonate, 59.4 % by wei ght of 10 di phenyl

Carlgé’iﬁﬁ V@%rﬁ (%)Ww( ! n%@rh@ﬁfgh%ouﬁhgfﬁ&ﬁﬂna%ﬁﬂ%@ﬁa@atmg

I ng poin
column A and the diphenyl carbonate purifying column B as shown in FIG. 1, the

reac

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
carried out continuously with a reflux ratio of 0.6, a column top component (Ar) was
continuously withdrawn at 12.5 ton / hr via a conduit 16, and a column bottom
component (Ag) was continuously withdrawn at 0.6 ton / hr via a conduit 11.  The
column top component (A1) was continuously introduced as is into the purifying

column B from the inlet B1. The column bottom temperature (Tz) was made to be

213°C and the column top pressure (Pg) was made to be 5000 Pa in the purifying
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I 0gl uding a catal yst conponent and
AOSOﬂwgﬁt@dmhavi ng a higher boiling point than that
of di phenyl carbonate such as phenyl salicyl ate,

xant hone, phenyl met hoxybenzoate and
1- phenoxycar bonyl - 2- phenoxycar boxy- phenyl ene; 15 BT:

colunQn %5 dr@ti‘ﬂ?tl&? W&tcﬁle@ bﬁ?&&Wnd&%Wﬁﬁ & reﬁw??at% Qﬁ/1 5 a column

ani sole, 15.6 % by wel phenol 9.6 %

ool it iyt o

cqurBta %Pﬁﬂé cahsgg was cog@% %{I&fﬁ?t Efeat @aﬁto&l hr via a
ph I I yl h d h
conchil o RPR il PAMPABSS: () AS SONBURESY WithdrAwp 3t &7 ton

than 1 ppm and the content of

hr via apeedoitydSar bonyl - 2- phenoxycar boxy- phenyl ene was 4
ppm Moreover, the hal.ogen content was not nore than

1 Aple cdrmpesitiond obtHeccompdrierits Bh24 hours rftef thet $ystem had
di phenyl carbonate obtained fromthe side cut was not

becoh®sSompRitel) BtA98%eréadMenenser, the amount of this
hlgh purity di phenyl carbonate produced was 7.17 ton /

o % 6? WG of dihd i g&bor&@'@m% gggéibhf‘épéﬁsole 6.6 % by

opera Ion was carrie ut under th condi tions

h byl
a,e by S4B SR LR RO ot SoRLfy weont o
di hho)(LLJ(rs 40 O hours, 5000 hours, and 6000 hours. 5
Ipne: I'téor? <Reactive distillation> An apparatus in

' two reactive distillatio I :
s LIIEM by eveighCe! dIPSEMA AR Q%ﬁ‘%/a“hyewﬁﬁt pkiighipiling poin
di stillation colum) were connected et her wa
mategigd includiag acatalyshcompenentiand leérPdel@tS g@uagua/@gher boiling
distillation colum was 10 nade to contain 250 ppm of
poinFihgerhatofadipheny tcaryenate iseah tesvyaheahys salidylate oxantasne, phenyl
carried out using dinethyl carbonate and phenol as a
mettfb@beneaterdrey 1-phenestatboeda-plaenoxyicatboe-prariyiere, ng

di phenyl carbonate was continuously w thdrawn at 11.3
Br: 0.2 % bptweight 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;
Bs: 95.0 % by weight of diphenyl carbonate, 5.0 % by weight of the high boiling point
material.

The content of each of phenyl salicylate, xanthone and phenyl
methoxybenzoate in the side cut component wasr 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 7.17 ton /

hr.
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fir . |l um bottom of the second reactive
A°5°ai@ﬂfﬂ§ n colum. Note that hal ogens were not

detected in the starting material or the catal yst used
in the 15 reaction. The conposition of the reaction
m xture was 0.1 % by wei ght of dinethyl carbonate,

0. i’é&%)ﬁée%bﬂﬁﬁlgﬁfs t?ﬂé hﬁ wgshen )r/ﬁé@bu‘(‘%haalt tl'féfse%‘?lﬂﬂions

y wel gh car bonat e,

o Gl A EDFS A sy il
G Y sB8 rnr SBERIR S8isBanl o B g hurs

separating colum A and the di phenyl carbonate

puri fying colum B as shown in Exanple 1, the

reacti on m xture obtained through the reactive
Exampletd:| | ati on descri bed above was continuously

introduced at 11.3 ton / hr into the separating colum
<Regttiveditillagonnl et Al. 25 The col unmm bottom tenperature

(TA) was nade to be 205C and the colum top pressure

( PR #BSaraBiLintywhies t#808adivd distiiRgionaMimhs 4 fientreattive
A, distillation was 45 A0501 UP11TH KAN carri ed out

distilGRBh CAHPHS s,‘li"& é&(ﬂwd falchivie bR|ISkSH cﬁlg ér@'déﬁﬂe&@éi

conponent continuously wt at 11.0 ton

toget{pg n,gla:]ég?stetohﬁg Peib%'t’ibﬁ Edﬂlﬁ&ﬂgﬁ‘iéﬁ'h#ﬁﬂf@é%ﬁﬁ’%ﬂo& eplumn was
madw@& ceﬁ'ﬁﬁf?h%@%@dﬂy%f %%@%%ﬂﬂ%& %35 A%, 25 evR Bl Rar #gs sarried

um B fromthe inlet 131. The col um bottom
out %@Imtnyléqma%%mql @Stﬁestaﬂiwtﬁ'alh%n% BIrgastion
top pressure (PB) was nmade to be 4500 Pa in th
mixtyrer¢anjaingng dphenyl carbenate |wa3a¢¢rﬁmumglyowmdrawnoa1t11 3ton/hr
continuously with a reflux ratio of 2.0, a colum top
fromdbecohem boBIN ofthe second vearstive distillatioavaolzmn 4. Rotetnat
hr via the conduit 26, a columm bottom conponent (BB)

halogéss @efé hbt@stetied/intthd istaingimétefal drothe/cdtalyst wseidha the
conduit 31, and a side cut conponent (Bs) was

reach@ft i nuously withdrawn at 6.27 ton / hr via the
conduit 33. The conpositions of the conponents at 24

houfig, BhBbsitiBh of ¥i¥s FEBARA mixture was 0.1 % by weight of dimethy!
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 dipheny| carbonate, and 1.6 % by
weight of high boiling point by-products 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 Example 1, the
reaction mixture obtained through the reactive distillation described above was
continuously introduced at 11.3 ton / hr into the separating column A from the inlet A1.

The column bottom temperature (Ta) was made to be 205°C and the column top

pressure (Pa) was made to be 4000 Pa in the separating column A, distillation was
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| etely stable were as follows. AT: 0.1 % by
roscl 58 TFrgRaRy -

nmet hyl carbonate, 0.1 % by wei ght of
anisole, 2.6 %by 15 wei ght of phenol, 34.1 % by
wei ght of nethyl phenyl carbonate, 63.1 % by wei ght of
di phenyl carbonate; AB: 40.2 % by wei ght of di phenyl

carrié?:P{JGP tﬁ\uoéﬁaiﬁ% BYefi®l %Tfo &o.vhe cafu%h H%&éérﬂﬂon@n‘ﬁi (A7) was

I'nc ng a catal yst conponent

contiffaiip ARLravif Al 1 oo (3R Sla ¥ iaridft 85472 EB i Bbtiom
compp%%@?«@% sesshruGANT Ss ToRL Ry viabe cappuiti 1 The

% by wei ght of dinethyl carbonate, 0.2 % by weight of
coluralnt@mp@mpengn%ﬁm}waﬁ@%ﬁmueﬂslw@fﬁ@muceﬂgassImmm/tmmlng
of methyl phenyl carbonate, 13.6 % by wei ght of
colurdi Bhizayl theanleb Bat e Thl&olmnmmtemp@fmurefﬂd) premyade to be
carbonate, 4.0 % by weight of the high boiling point
210°Coarmbther ¢allmn Top pressea i Pef wasahads todie 4§00 £ indhke aLeifying
xant hone and phenyl 46 A0501 UP11TH KAN

colurﬁﬁ@ Qﬂstmgnéﬁwa% ¢snnéa Dub bgﬁhmﬂusmﬁ RERFUN@Stic 6f 2 DD &ssolumn
t han 1 ppm and content of

top c%gﬁb?%@ﬁ%@%&%%@gmﬁﬁ@aw L7800 | BPGia'Ge c%ndwt 26, a

n content was not nore

W'“?P%ﬁ’gfﬁ’"f E%i‘?é %ﬁf@ SRR o R g 888 i e
condital. g 59 ﬁéﬂﬁog'éﬁﬁ%w%%ﬁn&méﬁ@fm@@m%tr?-?? ton/

hr. Prol ongéed conti nuous operation was carried out
br vig i eongiit33.condi ti ons. The ampunt of di phenyl

car bonate produced and the purity were substantially
unclengeapasitiens shtheneemponants @t Rdhasirs &fter thensysiemirkad
10 Exanple 3: <Reactive distillation>
become completely stable were as follows.

Ar. 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
diphenyi carbonate;

Ag: 40.2 % by weight of diphenyl carbonate, 59.8 % by weight of the high boiling
point material including a catalyst component and by-products having a higher
bbiling point than that of diphenyl carbonate such as phenyl salicylate, xanthone,
phenyl methoxybenzoate and 1-phenoxycarbonyl-2-phenoxycarboxy-phenylene;

Br: 0.3 % by weight of dimethyl carbonate, 0.2 % by weight of anisole, 6.1 % by
weight of phenol, 79.8 % by weight of methyl phenyl carbonate, 13.6 % by weight of
diphenyl carbonate;

Bg: 96.0 % by weight of diphenyl carbonate, 4.0 % by weight of the high boiling point
material.

The content of each of phenyl salicylate, xanthone and phenyl
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pRAar in which two reactive distillation
AOSO@E}%%I’?{Q\L& rst reactive distillation colum and a
second reactive distillation colum) were connected 15

toget her was used, the reaction liquid in the first
reactive distillation colunmm was made to contain 150

ot e S TR 6 OISR, 1] b o
comeof ARG TERSE Ero BRSO en gl Bom. Moreoer
e BBy 5 il 75T BEEBIREIndl o purty of

hal ogens were 20 not detected in the starting naterial
the dipheniitcarhoaatgsabtained fremhe sideseutiwas natiese b8P E98.
of the reaction mxture was 0.2 % by wei ght of .
Morediver thig Bmociat bbiims highepuritydiphenyl gabooatenpicsticed veas6%/7 ton /
by wei ght of phenol, 30.2 % by weight of nethyl
hr. phenyl carbonate, 60.1 % by wei ght of di phenyl
carbonate, and 2.8 % by weight of high boiling point

by P%I%ﬁp_@& Tohfiflicigd BPeraiBnadPtarfibd ot under these conditions.
<Separation/purification> Using an apparat us

Y

unchBted BBAP RDG TS, SR IR o RO FRL chct i ve

di stillation described above was continuously
introduced at 17.2 ton / hr into the separating colum
A fromthe inlet Al. The col unm bottom tenperature
Exampi®)3:was made to be 207C and the colum top 5 pressure
(PA) was made to be 4100 Pa in the separating colum
<Reaktiveidistillatian®on was carried out continuously with a
reflux ratio of 0.61, a columm top conponent (AT) was
COmn apparatys ni whidhawo retictivie distiltatioh dolumina (aliest reactive
conduit 16, and a columm bottom conponent (AB) was
distil@BhicUAHS landvd sScirFeative dfktiliativn Bolukirg wdie comndidtdd
11. The colum top conponent (AT) was continuously
b0 , i e .
togel Bt WREHERR, e [ectiBhGRAANG (Bl AN R was
. C . .
madf 6 EobBi 15888 REPPIOP 5 PN, RsBRTRhakan Was carried
on s carrjed oyt continuous|

out Lijslgfc’gt h%&é{’\ Q@r\é%nqt_e@ ghenol as & starting matgriazlxlv,i at'-.;nd 2 reaction
mixture containing diphenyl carbonate was continuously withdrawn at 17.2 ton / hr
from the 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 0.2 % by weight of dimethyl
carbonate, 0.1 % by weight of anisole, 6.6 % by weight of phenol, 30.2 % by weight
of methyl phenyl carbonate, 60.1 % by weight of diphenyl carbonate, and 2.8 % by
weight of high boiling point by-products including the catalyst.
<Separation/purification>

Using an apparatus comprising a high boiling point material separating
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AOSOi%#"{?ﬂ-ﬁIgﬁ\ﬁomonem (BT) was continuously w thdrawn

hr via the conduit 26, a colum bottom
conmponent (BB) was continuously wi thdrawn at 0.05 ton
15/ hr via the conduit 31, and a side cut conponent
(Bs) was continuously withdrawn at 9.25 ton / hr via

ol A RSl 3 BOTB i 3a  8 AofBEA g 1
L R A S A
conte indas 1 Tr o e EntnbedhefTA Hom e et a1

carbonate; AB: 39.8 % wei ght of di phenyl carbonat e,
The mumn%qigomrgnera&ﬂretﬂg%waéurna%thbe.a% 7°Greanst theg column ‘top
i ncludi ng a catal yst conponent and by-products havi ng
pressurai(Bhewasonadantp beditad Rehinrthe Isepatsting ¢HemplA, distillation was
carbonat e such as phenyl salicylate, xanthone, phenyl

carristboteddrtixivipeBEOgitie aaeflux ratio of 0.61, a column top component (Ar) was
. 1- phenoxycar bonyl - 2- phenoxycar boxy- phenyl ene; BT: 0.5

contiﬂ(m&usiy\wwh&awﬁ AHBES foy / i Esnddit 26 %ﬁwawamm beftom
ani sol e, 0 %by 48 A0501 UP11TH KAN wei ght of

7 I
condBERRla g g g P b SHOEREIR Y, Tho
h {odi
coluIIﬁ!tI%IIaﬂwgﬂhﬁbF@@@%@%@%ﬁﬁnﬁ@@n@% 4519810 g
I I
colurﬁaﬁﬂﬁsz%@ﬁé% Fecaliige %’I‘%n@ﬁﬁé%@%%@ was R to be
1 t
220°. %?%W&i’é’é“mﬁﬁpm@sﬁ%ﬂsiwas B2 IR PEORPiRthe purifying
ppm Moreover, the hal ogen content was not nore than
colurmn;ﬁgmustlilatuuayvamwrledm continuausdy pithia reflox ratipef 1.49, a
di phenyl carbonate obtained fromthe side cut was not

columnadsp tbapdend Bphwddchdftiremusly, withdrasmoatnt. 1 oo d e vid tbe
this high-purity di phenyl carbonate was 9.25 ton /

conduit- 2670 ANt RIM cBHPoheAPBH WaNcortudwshy withdratvn at 0.05 ton

under these conditi ons.
{ hr via the conduit 31, and a side cut component (Bs) was continuously withdrawn at
9.25 ton / hr via the conduit 33.

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

become completely stable were as follows.
Ar: 0.2 % by weight of dimethyl carbonate, 0.1 % by weight of anisole, 6.9 % by
weight of phenol, 31.7 % by weight of methyl phenyl carbonate, 61.1 % by weight of
diphenyl carbonate;
As: 39.8 % by weight of diphenyl carbonate, 61.2 % by weight of high boiling point
material including a catalyst component and by-products having a higher boiling
point than that of diphenyl carbonate such as phenyl salicylate, xanthone, phenyi

methoxybenzoate and 1-phenoxycarbonyl-2-phenoxycarboxy-phenylene;

Bt: 0.5 % by weight of dimethyl carbonate, 0.2 % by weight of anisole, 16.0 % by
48
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f di phenyl carbonate produced and the
AosolmWsubst antially unchanged after 500 hours,
1000 hours, and 2000 hours. 15 Industri al

Applicability The present invention can be suitably
used in the field of producing a high-purity diphenyl

: : b : [ ® :
et U RARRR T8 by SRS R Fond SHHERG 14124 9 weit o
.. stably for a prolonged period of tinme on an 20
d'phqnﬂgﬁéﬁloropgie'scal e of not less than 1 ton / hr froma

reaction m xtuyre contaihing a | yst_and reacti.on .
s 9 rpgtelant of dpredy GaBangist & 2By ot rig BOIIRG point

transesterification reaction or the |like using a
mategalal kyl carbonate and a phenol as a starting material.

49 A0501 UP11TH KAN CLAIMS We claim 1. In an

i ndThetaardéntmfeaecbof phenyhsalicylate,ctantinons and pheghylpuri ty

di phenyl carbonate which is produced continuously
methbxylierizoata it ihensite suticemponégat was gobmorel thdrehypm, and the

carbonate, which has been obtained by carrying out a

contérft@?aeaﬁa{dxfybsﬂidngnz-m@k' SibBRy-pReRylendivdsd lppm. Moreover,

carbonate and a phenol and/or a disproportionation

the haflfeh! Hhtdht Was f\bi‘hﬁbré’ﬂ%w y o 'bﬁﬂﬁé@tlﬁlWoﬁbd dhat the purity of
transesterification reactio etween an al kyl pen)ﬁ

0 - o

e iR Bk oRath SoB ol b AP ETNGEE Soflesd pan op 9%
sai d reaction mxture intaq.a high RQoiling i nt

Moreitet the Biayrd efeenbide Bistidhhfi APnebHt bttt was 8.25 ton /
carrying out separation by distillation into a colum

hr. top conponent AT containing the di phenyl carbonate and
a colum bottom conponent AB containing the catalyst,
and®Prolongedmantinuous ppeiationodas cadiesou unsien these eginditions.
conmponent AT into a di phenyl carbonate purifying )

The amlounhofBdiphenyicasbenate protducediahd the purdtyceerts substatially
carrying out separation by distillation into a columm

unchiaPBed &ftep BRONRIrs, BDOChSUrdeasd 2000 MRRIRENt Bs and a
col'um bottom conponent BB, the inprovenent which
conpri ses:

Industrial Applicability

The present invention can be suitably used in the field of producing a
high-purity dipheny! carbonate, which can be used as a raw material of a high-quality
and high-performance polycarbonate, stably for a prolonged period of time on an
industrial scale of not less than 1 ton / hr from a reaction mixture containing a
catalyst and reaction by-products that has been obtained through transesterification

reaction or the like using a dialkyl carbonate and a phenol as a starting material.
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h boi ling point material separating colum
AOSO&%PiﬁI—q{ continuous nulti-stage distillation

col um havi ng a length LA (cn), an inside dianmeter DA
(cm, and an internal with a nunber of stages nA
therei nside, wherein LA, DA, and 20 nA satisfy the

foIIovvingforrmIae(l)to%gg 800 LA < 3000 (1) 100
DA < 1000 (2) 20 nA < § (b) a distillation

Wi Eége[ation of said high boiling point materi al
©C@Marating 25 colum A is carried out under

conditions of a colunn bottomt erature TAin a.

rage! '@)ﬁ“f“ﬂ‘éﬁﬁt&%@ff-’se%%é the REOGLCNGN Rh? higp- Wé@wnvi

PA in a range of from 1000 to 50 A0501 UP11TH KAN
carbgraate wiieh is(ppdysed caniiniconsly farba readiopunidyerpriaininga

B conprises a continuous mnulti-stage distillation )
dipheryll carbdmate, rvghiah has dieenidbtained, byazarryisg oet diteansesteribBation
(cm, an internal thereinside, an inlet Bl at a

reactibribbtvaeerd o &@Eatﬂtmat@ land plaeribl andlfatea digprdpartibhation
B2 bet ween sali inlet 131 and the colum bottom in

reachH Bhar@aﬁ'@ﬁﬁﬁényqfca?écﬂf%é an@forté“ﬁahﬁs@éﬂﬁiattéh%écﬁdrﬁbetween
et 131°1s nlI, a nunber of stages n2 of the internal

an alkﬁlglt ﬁfﬁe?ﬁ/u ﬁ%@’?’”@g {1% g%épr?é?g)i fr?ﬁ}ibr‘élgﬁ@éé’ér ﬁgﬁﬂoﬂoﬁéoﬁs catalyst,

by cqrgtuq;ﬂguis& 'Hff‘ti"li‘?'%%%%ﬁ' re%%m@ﬂﬂr@r%%ﬁglﬁé%ﬁ?%ﬂ@ p&é?ﬁ]%?erial

o B340 o A 1 b Bl
40(7)35n315(8)1520<n870(@a$

colugndep (cPatrosRNbHe caniaging the sirhegybrarhgna HbAgolmn bottom

purifying colum B is
component Ag containing the catalyst, and then continuously introducing said column

top component Ar 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 high boiling point material separating column A comprises a
continuous multi-stage distillation column having a length La (cm), an inside diameter
Da (cm), and an internal with a number of stages na theréinside, wherein L, Da, and

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

800 < Ln < 3000 (1)
100 < Da < 1000 ()
20 < ny = 100 3,

(b) a distillation operation of said high boiling point material separating
column A is carried out under conditions of a column bottom temperature Ta in a

range of from 185 to 280°C, and a column top pressure P, in a range of from 1000 to
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rLi t.,under conditions of a colum bottom
AD5033H%£€@#@#@“TB in arange of from 185 to 280C, and a
colum top pressure PB in a range of from 1000 to
20000 Pa; and 20 (e) not less than 1 ton / hr of the
hi gh-purity di phenyl carbonate is obtained
200069y | nuously as the side cut conponent Bs. 2. The
process accordlng to claiml1, wherein LA, DA, and nA

for \sai [
colm By ibnh %ﬁmm}%?tﬁbhﬁ séﬁB%%%aS%mmuous
5 200 < DA < .600,
multiméksﬁk?%w cqémnd@v'rﬂs a 'mgr{ﬁrlra (RN e d?gﬂ%*ef DB (cm),
di phenyl carbonate puri fy| ng columm B satisfy the

an injggaaltherzinside ra@mirel Bbat ﬁ@l%dhm@@n of #hye calumnz apd a > side cut

3000, 150 DB 500, 7 n, < 15, 12 n2 < 30, 3 < n3 < 10,
outlehBa k@BweenBai it Bleand the eallin tottans, inwhichanglember of stages

from190 to 240C, PAis in a range of from 2000 to

of thd i@t aPabovdthiesinlet BY isanga mimberahstdfges n, a4H6, intendalRigtween
is in arange of from 2000 to 15000 Pa. 5 3. The

the .mépmf%ﬁdatﬁé%ﬁdé BGt itk B2 i8In}, @ hukhbetie isBidbsaRCdr the internals
said high boiling point material separ at| ng colum A

belo\ﬁm? §Fz‘|echLﬁ 'o%*nep b i§ ﬁ%béHEPé %otavﬁurmsbpgf §2LETs ﬁ (=1 & np + ng),

1 on CO awngatray and/ or apac |ng as

wherbflfaih. S . iy %'Pigp%ﬁsfﬁé RRIPRE EIER D H Bl

poi arating colum and sai d di phenyl
car@bpgge?ﬁur:rf g colum B is(‘/@ packing. 5. The

process_accordi ng to claim4, wherein said packing is
a HOu& Ped 180Qacki ng which i §&at | east one

sel ected fromthe group consisting of Ml apak,
Gerfpak, NTECHND PAK, FLEXI - PAK, a{®ul zer packing, a
Goodrol |l packing, and a ditchgrid. 6. A high-purity
di plfer®yInc& bdthat e contai ni ng a I§a) ogen content of not
20 nmore than 0.1 ppm and a content of by-products
haid g @ R gf@r boiling point thgg)

20 £ ng = 70 (9),

(d) a distillation operation of said diphenyl carbonate purifying column B is
carried out under conditions of a column bottom temperature Tg in a range of from
185 to 280°C, and a column top pressure Pg in a range of from 1000 to 20000 Psa;
and

(e) 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 claim 1, wherein La, 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,

Ls, Dg, Ny, Ny, N3, and ng for said diphenyl carbonate purifying column B satisfy the
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Aosogm1ﬁ di phenyl carbonate of not nore than 100
d by the process according to any one of

claims 1 to 5. 7. The high-purity diphenyl carbonate
according to claim®6, wherein the 25 hal ogen content
is not nore than 10 ppb, and the content of each of

fonovm@%nﬂgg'oilﬁ%%% @Réchbm@rsoo'gem gekfexybengpateis 12 <
m < 0 S e I g 2 ?ﬁy%a g Tt ‘W% FP?ag“‘SL?Et
Ta is%gggﬁrhgéato rorrhﬂfgfcbﬂmg ; t;;%agg{%tq@p %gﬁ@r&%ﬁﬁﬂ Pa,

according to claim?7, wherein the 5 content of the

Ts is Byapange 6f FomuiRip 264Q° ChianskPs ol @ rNgsopfirom R0 tAak5000 Pa.
of the di phenyl carbonate is not nore than 50 ppm 9.
The high-purity di phenyl carbonate according to claim
8, wherein the halogen content is not nore than 1
ppB. ame preeesoateortirgf totdia@inby -opr2) shhetrsinheachngf sala higheboiling
hi gher boiling point than that of the diphenyl

pmntfrﬁétbﬁaﬂ&@parat.ﬁ@bomﬁreAtdwsam dﬁ}ﬂ'fényl@arbﬁﬁa@ﬁ@tﬂ@tﬂgscolumn B is
for producing a high-purity diphenyl carbonate which

adls{dllﬁarg'h &fi caﬁ) e‘,%%l C b.ha eeHra%oﬁgﬁrﬁggiagg :

carrying out a transestrification reaction between a
dialkyl carbonate and 15 a phenol and/or a

di sp ortionation react| kyl . car bonat .
an&f orf PioFgRS aCraiH oo, Bhefi ﬁaﬁﬁ!\‘}%@ﬁﬁaﬁeam of said
phenyl carbonate and a phenol in the presenc
high Bfmhagmmgfeﬁt@@@k separaling columra Agssheaid wwpa@@@at%wnfymg
hi gh boiling point material separating colum A which
columedkisv@paeking. reaction mixture, and which carries out
separation by distillation into a colum top 20

conponent ‘AT contai ning the di phenyl carbonate and a
col um bottom conponent AB containing the catal yst;

and, a ThepRitieks eecbeiy ® ¢inh 4y whersialsaihp&cliny isg siuctured
side cut outlet B2, which is connected vvlth sai d high

pack | Whit$ IQ%HE st 8rsbﬁécté@ﬁ@ﬁﬁﬁié@‘oﬁﬁ'dé'ﬁ@lsﬁn?%f‘ﬂ/l%pék,
ceives sald colum top conponent AT therefrom

Gem}f‘!gﬁ,r?Eﬁl-ﬁ\?@ﬂjﬁk, FIERYPAKSL'S 12 fEking, a Goodroll packing, and a
Glitchgrid.

6. 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 the diphenyl carbonate of not more than 100 ppm, produced by the process

according to any one of claims 1 to 5.

7. The high-purity diphenyl carbonate according to claim 6, wherein the
halogen content is not more than 10 ppb, and the content of each of phenyl

salicylate, xanthone, phenyl methoxybenzoate, and
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j d out into a colum top conponent BT, a
Aowﬁﬁl‘!gﬁﬁs I@%ﬁ‘ponent Bs and a colum bottom conponent
BB; wherein 53 A0501 UP11THI KAN (a) said high boiling

poi nt material separating colum A conprises a
continuous multi-stage distillation colum having a

T-Phor Ry P enc e B PP FIERIel it er i by o Rets having
the h %r%gﬂmﬁ?os@ﬁ%%qgay_&ﬁgé%‘?éri&l}g%%% %,?%ﬁggno%%ér?go ppm.

(2) 20 5 nA5 100 (3); (b) said diphenyl carbonate

purifying colum B conprises a continuous multi-stage

distillation colum having a | ength LB& an inside

di Sretlde migheurity diheayl ¢arbepats aQQQéfﬂ'EQ GLrvhered the

Bl at a mddle portion of the colum, and the si de cut
contenttdfdine Be-groduete ﬂnashtigdhierhiglnemmmngapdnt tharctbiati afithe diphenyt

bottom in which a nunber of stages of the internal
carbatateds hbemont ¢harB30 ppnnl, a nunber of stages of the

internal between the inlet Bl and the side cut outlet

B2 is n2, a nunber of stages of the internals bel ow

the side cut outlet B2 is n3, and a total nunber of

St @esr Heghlgﬁ n;g.n‘g% td}plﬁfe'ﬁ%t Ear'?o?i)'nﬁ %%C%&Pglta c?a?g ?Eyhé‘nem the
haloé%% ST VE RN SERTURR N T
the HGHREH iy Br°EieraPebir Ge Bhoo YRR IS hg! parsthan 10 pem.

mat eri al separating colum A is carried out under

conditions of 25 a colum bottomtenperature TAin a

range of from 185 to 280C, and a colum top
10. An apparatus for producmg a high-purity diphenyl carbonate which is

produced from a reaction mixture containing a diphenyl carbonate, which has been
obtained by carrying out a transestrification reaction between a dialky] carbonate and
a phenol and/or a disproportionation reaction of an alkyl carbonate andfor a
transesterification reaction between an alkyl phenyl carbonate and a phenol in the
presence of a homogeneous catalyst, the appafatus comprises;

a high boiling point material separating column A which receives said
reaction mixture, and which carries out separation by distillation into a column top
component At containing the diphenyl carbonate and a column bottom component
Ag containing the catalyst; and

a diphenyl carbonate purifying column B having a side cut outlet B2, which is
connected with said high boiling point material separating colurhn A, and which
receives said column top component Ar therefrom, wherein separation by distillation
is carried out into a column top component Br, a side cut component Bs and a

column bottom component Bg; wherein
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r in a range of from 1000 to 20000 Pa. 54
AOSOﬁO@%iﬁEJ KAN 12. The apparatus according to claim

10 or 11, wherein a distillation operation of said
di phenyl carbonate purifying colum B is carried out
under conditions of a colum bottomtenperature TB in

o 180854l B B0k naBA sbdfng Bl pheps o
con 5 SRR 5 S e B e L2 i Prameer

di phenyl carbonate is obtained as the sjde, cut .

Da (G HOR it INIBENaIWit 2 NUFRReT-0) RlngR @a HEEBISIdR WhereiyLa, Da, and
one of clainms 10 to 13, wherein LA, DA, and nA for

na saigfydthei fgliowisia forguisei (At toréder i al  separating col um A
satisfy the followng fornulae: 1000 S LAS 2500, 200
S BA06ED Laase BMWOS nA S 70, respectivélly, 15 LB, DB,
nl, n2, n3, and nB for said di phenyl carbonate
purioly shdcakuh@o@® satisfy the foll ow2yg fornul ae:
1500 <_ LB -<_ 3000, 150 < DB S 500, 7 Sni <_ 15, 12
S = m0<3dgyn3 S 10, and 25 S nB S(Ip,
respectively, TAis in a range of from 190 to 240C, PA

r aniBLs B PN aftichiEe B colihin Bzomipfised 4 Boinuous
multilz;%g%si?sgiﬁgﬁ@q %5@3?%53%5%0%%9@%@3@5 ghgglgge%ggrargga,rgﬂa (cm),
an i o S ol o oS Bt bR 4o SRS sic

distillation_colum having a traépand/ or a.packi n%

outled B2oetweeprsaid inlets31 @ndthe cajpman Betiema it whishg N

claim 15, wherein said internal of each of 55
of the internal above the inlet B1 is ny, a number of stages of the internal between

as
er of stages

the inlet B1 and the side cut outlet B2 is n,, a number of stages of the internals below
the side cut outlet B2 is n3, and a total number c_)f stages is ng (= ny + N2 + N3),

wherein Lg, Dg, n1, Nz, n3, and ng satisfy the following formulae (4) to (9),

1000 < L = 5000 @
100 £ Ds = 1000 (3)
5=m=20 (6)
12 = m £ 40 (7
3sn=<15 (8)
20 S ng £ 70 (9).

11. The apparatus according to claim 10, wherein a distillation operation of
said high boiling point material separating column A is carried out under conditions of
a column bottom temperature Ty in a range of from 185 to 280°C, and a column top

pressure P, in a range of from 1000 to 20000 Pa.
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KAN sai d high boiling point materi al
AOSOAQ??B%% oI um A and said di phenyl carbonate

purifying colum B is a packing. 17. The apparatus
according to claim16, wherein said packing is a 5
structured packing which is at |east one selected from
the group consisting of Mellapak, Genpak, TECHNO PAK,
FLEXI - PAK, a Sul zer packing, a Goodroll packing, and

ﬁi gﬁi tz’ﬂ% iﬁb&%ﬁtgﬁﬁﬁe@ggﬁﬁ? éé oélaiﬁ’rﬂeld)rlcgdgfgg@%é'&k A distillation
oper§iRib G cs A APheryl Cubnath  PuEbine Cli L PR caried out under

carbonate and a phenol and/or a disproportionatio
conditions taf @rmitﬂmarbcmqw tergpenadrg: bs MrAiraIgeof from 185 to "280°C, and a
transesterification reaction between an al kyl phenyl
colursatap pegssusa B zan girange of fromh @009 te 20000 P&t a
honobgeneous catal yst, so as to forma reaction mxture
containing a 15 diphenyl carbonate; (ii) carrying out
separation by distillation in a high boiling point

matid i athe agﬁﬁmﬁé _@@_c@r‘dir\l_:ﬂtb Anynérie @f GitEN10ap 12, wherein not
conponent containing t di phenyl . carbonate and a

less %WWOH?H’WtEQ'ﬁ?&? ﬂFleJ@%ﬁ)@%bBﬁaﬁmg dbiAbY s the side cut

carrying out™s y distillation of said
compftf?‘l top component AT in 20 a diphenyl carbonate
yi°ng columm B having a side cut outlet into a
colum top conponent BT, a side cut conponent Bs and
a colum bottom conponent BB, said columm top

corrponent AT i ntroduci fromthe s e cu utlet into
t hd% ol Lihapparajipsa eard ?ls)m@awoonﬁ BHCIBNS | ng 46 Wherein La, Da,

material separating colum A conprises a 25
and eoferissicbbighnaniing peiny maderialiseparating edvmmd Falishin e following
length LA (cm, an inside dianeter DA (cm, and an
formulaee 680 i Lh = 26002001 =sDagas 600, ahd38 Esine = 70,
wherein LA, DA, and 56 A0501 UP11TH KAN nA satisfy
respéttivelypl | owi ng fornmulae (1) to (3);
Le, Dg, N4, Nz, N3, and ng for said diphenyl carbonate purifying column B satisfy the
following formulae: 1500 < Lg = 3000,150 = Dg = 500,7 = ny = 1512 =
= 30,3 = n3 = 10,and25 = ng = 55, respectively,
Ta is in a range of from 190 to 240°C, P4 is in a range of from 2000 to 15000 Pa,

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

15. The apparatus according to any one of claims 10 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.

16. The apparatus according to claim 15, wherein said internal of each of
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0 (1) 100<_DA 1000 (2) 20 <_ nA < 100
AOSO?%?I?T%‘H?{) sai d di phenyl carbonate purifying colum B

conprises a continuous multi-stage distillation
colum having a length LB (cm, an inside dianeter DB
(cm, an internal thereinside, an inlet 131 at a

said m‘zqw bBiliRg" hiAn nﬁteﬁ@lesé;%rﬁﬂﬁg cGnA A%n@sék‘ﬁ dpHeh@l carbonate

betweén said inlet 131 and the colum bottom in

purlf)m#;%?l.@ll{'ﬁ@ pa&fmrit ages of the internal above the

nber of stages n2 of the internal

10 between the inlet 1311 and the side cut outlet B2

is n2, a nunber of stages n3 of the internals bel ow

t he _si cut out]Jet B2 is n3, nunber

st éJesdf ke ngpRaratys Accarsiing (1g) ca\meﬂ %Leée'rbﬁaqu packing is a

n2, n3, and nB satisfy the follow n forrrul ae (4) to
SthC(lg'?d n@@@ngﬁwlwobom( al leasiooms %@@985?0“1131%9[029 ¢a)sisting of

12-< n240 (7) 3<_n3<_15 (8) 20:nB:70 (9). 20 19. The
Mellapaic eGempakor TEGHNO-RAI FRLEXI-RAEr & rSulzer | packingyame Goodroll

ton / hr of the high-purity di phenyl carbonate is
packirf, ahdedlGiithghid. si de cut conponent Bs. 20. The process

according to claim18 or 19, wherein LA, DA, and nA

for said high boiling point material separating

colum A satisfy the following fornulae: 25 1000 < LA

© 0 B0l Bl 5 Myl dpnany paronste,
oSSBT oo 5.0 5, 15
150(0:5’?&”% out %Eags%gr'f?%tl?g'br&%\%%né ﬁ‘ﬁ?"ﬁ ad ﬁkﬂ ‘%aéﬁ@%ate and a

of from190 to 240C PAis in a range of from 2000 to
phenpboandiog, a disproportionation reaction of an alkyl carbonate andfor a

transesterification reaction between an alkyl phenyl carbonate and a phenol in the
presence of a homogeneous catalyst, so as to form 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 Ay containing the diphenyl
carbonate and a column bottom component Ag containing the catalyst

(iii) carrying out separation by distillation of said column top component Ar in
a diphenyl 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 At introducing from the side cut outlet into the column B;
wherein

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

continuous multi-stage distiliation 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
56 '
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b 54 range of from 190 to 240C, and PBis in a
Aosoﬁi%’aﬁt@'ﬁ%m 2000 to 15000 Pa. 5 21. The process

according to any one of clainms 18 to 20, wherein each
of said high boiling point material separating colum
A and sai d di phenyl carbonate purifying colum B is a

A sag'gﬁ}cfhb!faﬁg\mﬂgﬁe}%qgeg?y{d]g)g tray and/or a packing as

intern 2 The "process according to claim

21 er gi nsajp~ Nnternal of each of id high

bofspmﬁ g‘éi mt %Jr?@Peri al separating col um A and said

di n arbo purifying colum B,4,s a packing.

15q§§. gﬂ@ pé)om according to claim gﬁ wherei n said

packi n isée: structured packing which js at |east one

selOced mlbhe group consisting of (@Hapak,

Gempak, TECHNO- PAK, FLEXI-PAK, a Sul zer packing, a

Goodr ol | (ipesaid diphenybicarbogate punifying. cadigmn B comprises a
continuous multi-stage distillation column having a length Lg (cm), an inside diameter
Ds (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 n;z of the

internals below the side cut outlet B2 is n3, and a total number of stages is ng (= nq1 +

Nz + n3), wherein Lg, Dg, N4, Nz, N3, and ng satisfy the following formulae (4) to (9),

1000 < Lg < 5000 (4)
100 < Dg < 1000 (5)
5<m <20 (6)
12 < np < 40 (7)
3=<n =15 (8)

20 =ng =70 ‘ (9).

19. The process according to claim 18, wherein not less than 1 ton / hr of

the high-purity diphenyl carbonate is obtained as the side cut component Bs.

20. The process according to claim 18 or 19, wherein La, Da, and na for
said high boiling point material separating column A satisfy the following formulae:
1000 = La = 2500,200 = D = 600, and 30 = na = 70, respectively,

Lg, Ds, M, Nz, N3, and ng for said diphenyl carbonate purifying column B satisfy the
BT
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following formulae: 1500 = Lg = 3000,150 = Dg = 500,7 = m

A

15,12

A

N =< 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,

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

21. The process according to any one of claims 18 to 20, 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.

22, The process according to claim 21, wherein said internal of each of

said high boiling point material separating column A and said diphenyl carbonate

purifying column B is a packing.

23. The process according to claim 22, wherein said packihg is a structured
packing which is at least one selected from the group consisting of Mellapak,

Gempak, TECHNO-PAK, FLEXI-PAK, a Sulzer packing, a Goodroll packing, and a
Glitchgrid.
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