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Process For Producing An Aromatic

Car bonat e BACKGROUND OF THE | NVENTI ON Field
of ~Fre—t+nvermtTomr— 5" The present 1nvention relates to a process
for produci ng an aronmati c carbonate. More particul arly,

t he present invention is concerned with a process for produci ng an
aromati ¢ car bgpatgewhi ch conprises transe- st eri f PCHYPIGNR34 he
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fromthe group consisting of an aromati c nonohydr oxy
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2 transesterification. According to the process of the.

present invention, the transesterification reaction can be
comguTTEdWTHhoUtr _SUf Tertng disadvant ageous phenone- na, such as
t he deposition of the catalyst fromthe 5 cat al yst - cont ai ni ng

| i qui d- phase m xture and the adhe- sion of the deposited catal yst
to the inner wo97a16H the reactor, pipes and the |PRRJPIEFR7INat t he
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tion of an aromatic carbonate, a nethod for producing an aromatic

carbonate or an aromati c carbonate ni xture is known, in which a
di al kyl carbonate, an al kyl aryl carbonate or a m xture thereof

is

used as a starting 20 material and an aromati c nonohydroxy conpound,

an al kyl
ant, and in
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the equilibriumbiased toward the original system but the reaction
rate is also low, the production of an aromati c carbonate by the
above-Tent roned metnod on an__ 5 irndusirral scale 1s acconpanied with
great difficul- ties. To i nmprove the above-nenti oned
nmet hod, several proposal s have been nade, nost of which relate to
t he seoveviapwent of a catal yst for increasing the rea®#RIeM27340
rate. As a catalyst for use in the nmethod for produc- i ng an

al kyl aryl carbonate, a diaryl carbonate or & nixture t her eof by
reacting a dlalkyl carb nat e w aromatic droxy.c ound,
there have been pf &kf%b ﬁ@%@mﬁﬁ%hﬁﬁ &@& E whi ch
i nclude for 15 exanple a Lewis acid, such as a transition netal
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Speci fication No. 51-105032, Unexam ned Japanese Pat ent Appl i cation

Lai d- Open Specification No. 56-123948 and 20 Unexam ned Japanese
Pat ent Application Lai d-Qpen Speci - fication No. 56-123949
(corresponding to West Cernman Pat ent Application Publication No.
2528412, Bri Patent No. 1499530 and U.S. Paten

4,182, 726)] Rg&swumw tin conpound, such as an organotin gfﬁgnggy%r an
25 organoti n oxi de [Unexam ned Japanese gPatent Application

4 Lai d- Open Specification No. 54- 55733 (corresponding to
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Open Specification No. 54-63023, Unexam ned Japanese 5 Pat ent

Application Laid-Qpen Specification No. 60- 169444 (correspondi ng
toTUS—Patent No. 4, 554, I10), Unexam ned Japanese Pat ent

Appl i cation Laid-Open Speci - fication No. 60-169445 (corresponding
to U S. Patent No. 4,552,704), Unexam ned Japanese Pat ent
Application WO97i1048ai d- OQpen Specification No. 62-277345, PEAIPYRIHAM ned
Japanese Patent Application Laid-Open Specification No. 1- 265063],
salts and al koxi des of an alkali netal or an7? al kal ine earth metal
(Unexam ned Japangse ent ation Lai n. Specification
No. 56-25138), |e§d ’*’Fé%n%o'tr%él (’fuﬁe%a%ﬁeﬂi&aiﬁ m-:)se F%rﬁ%ééﬁ
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185536 (corresponding to U. S. Patent No. 4,410,464)], a m xt ure of

a Lewis acid and protonic acid [ Unexam ned Japanese Pat ent

Appl i cation Laid-Qpen Specification No. 60- 173016 (correspondi ng
to U S. Patent No. 25 4,609,501)], a conpound of Sc, My, M, Bi, Te
or the : 5 | ik

[ Unexanmi ned JYPH e Pat ent Application Lai d- Open PEFIRA6NT 24t i on
No. 1-265064 (corresponding to European Pat ent Publication No. O
338 760 Al and U.S. Patent No. 5,0§ﬁ,557)], and ferric acetate
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As a catalyst for use in the nethod for producing a diaryl
carbonate by a sane-species internol ecul ar transesterification,
WheTern an al Kyl _aryl _carpbonate 1s 10 di sproportionated to a diaryl
carbonate and a di al kyl carbonate, there have been proposed
various catal ysts, whi ch include for exanple, a Lewis acid and a
transi - WO 97itle3h net al conpound whi ch is capabl e of f OPGRARESRRHewi s
acid [ see Unexam ned Japanese Patent Application Laid- 15 Open
Specification No. 51-75044 (correspondi ng toSwest Ger man Pat ent

Application Publica 07 and . Pat ent, No.

4,045, 464)], a pol?-’ ﬁ&%%lﬁ%éﬁ%ﬁd’ ﬁm%ﬁp‘{@néx%rﬁ’rﬁéd"ﬁpar@%?atent
Application Laid-Op Speci fication No. 60-169444 (correspondi ng
to U.S. 20 Pa&@tﬁl‘ﬁ 2L 5& QL SNk e st JGorineR iRER4nIRASpb ifc i on
Publ i cati on No. 3445552)], a conpound represented by the formul a
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and Ti, and Ris selected from nonoval ent hydrocarbon resi dues)

[ Unexam ned Japanese Patent Application Laid- 25 Open Specification
No. 60-169445 (corresponding to U. S.

6 Pat ent No. 4,552,704)], a mxture of a Lewis acid and
protoni c aci xam ned Japanese Patent Application Lai d- Open
Speci ficati oﬁ”@ﬁm 173016 (corresponding to U. SPCEIR%At 0.
4,609,501)], a lead catal yst (Unexam 1 i ned Japanese Pat ent
Application Laid-Open Specifica- 5 tQOn No. 1-93560), a titanium

o5 Loonium comRgde o g o AT 1ed dapanese Pat ent Adplfeat on
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Patent No. 5, 166,393)], a tin conmpound [Unexam ned 10 Japanese Pat ent
Appl i cation Laid-OQpen Specification No. 1- 265063 (corresponding to
European Patent Paplication NO. 0 338 /60 Al and U. S. Patent No.
5,034,557)], and a conpound of Sc, Mo, My, Bi, Te or the like

[ Unexam ned Japanese Patent Application Laid-COpen Specification
No. 15 woXGhiad (correspondi ng to European Patent PulecTemed/ans4

No. 0 338 760 Al and U.S. Patent No. 5,034,557)]. Anot her
attenpt for inproving the yield of aronat- 11 ic carbonates in these
reactions consi st n_bj e e t he product
system as much as%§ 5 }ga‘% ’Boés@ﬁ:e% %y‘-‘ %&%% %\Aﬁo% gaction
process. For exanple, there have been proposed a nethod i n which
by- produced met hatto}e &Edﬁ"s‘tqﬂfh bd GFFEddetrhaf Mt b &nliE 3 5 B .aB8dr ope
form ng agent by azeotropic distillation in the reaction of a

di met hyl car bonat & ¥ BEeAM fsBan 2% it 52 LIRS Red Baganes o Batent
Application Laid-Open Speci -
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7 fication No. 54-48732 (corresponding to West Gernman

Pat ent Application Publication No. 2736063 and U. S. Pat ent No.
4,252,737) and Unexam ned Japanese Patent Application Laid-Open
Speci fication No. 61-291545], and a nmethod i n which by-produced
met hanol is rgﬂa%§g by . adsorbing the sane onto a nol ecul ar sieve
[ Unexani ned 11043° Japanese Patent Application Lai d- OpeF<EHEW®PLat i on
No. 58- 185536 (corresponding to U Pat ent No.
4,410,464)]. 10 Further, a nethoa s known in which an apparat us
conprising a reackoy having prgyi on the top thereof a
distillation colum is enployed in order to separate
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and distill off alcohols (by-produced in the course of t he
reaction) froma reaction mxture obtained in the reactor.
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r espect—to—thts—method;—reference can be made to, for exanple,

Ungxam ned Japanese Pat ent

No' 56-123948

(corresponding to U S. Patent No. 4,182,726),

Application Laid-Open Specification

Unexam wo 9nipped Japanese Patent Application Lai d- Op@&TEBYERTHca-
tion No. 56-25138, Unexam ned Japanese Patent Applica- tion
Lai d- Open Specification No. 60-169444 (corré&spond- ing to U S

Pat ent No. 4,554,110), Unexam ned Japanese
Lai d- Open Speci f SEABi% ¢ i %2 B0l
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8 fication No. 60-173016 (corresponding to U. S. Patent

No. 4,609,501), Unexam ned Japanese Patent Application Lai d- Open
Speci fication No. 61-172852, Unexam ned Japanese Pat ent
Appl i cation Laid-Open Specification No. 5 61- 291545, and Unexam ned
Japanese Patea%gﬁpplication- Lai d- Open Speci ficati on No.

62- 277345. ] 7711049 As nmore preferred nethods for pr SGEREPHEPEEA

ar onat - i c carbonate, the present i,nyentors previously devel -
oped a nmethod in which a dial kyl carbonate Jné an 10 aromati ¢ hydr oxy

conpound are contignyoug) % k64 f0ra- g = & 5 LAY W%’%ﬁ%&%ﬁf?ﬁgﬁ, on
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columm by distillation and continuously w thdraw ng a hi gh boiling

poi nt reaction m xture containing a pro- duced al kyl aryl
carponate froma Iower portion of the distillation colum [see
Unexam ned Japanese Patent 20 Application Laid-Open Specification No.
3- 291257 (corresponding to U S. Patent No. 5,210,268 and Euro-
pean Patent M®PTY&4 on No. 0 461 274 Bl)], and a PEREIRASH274 whi ch
an al kyl aryl carbonate is continuously 1 fed to a continuous
multi-stage distillation colum to 25 Bffect a continuous
transesterificati LN
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| ow boiling point reaction mxture containing a by- pr oduced

di al kyl carbonate from an upper portion of the distillation colum
by distillation and conti nuously 5 wi t hdrawi ng a hi gh boiling point
reaction m xture contai ning a produced diaryl carbonate froma

| ower ion of the distillation colum [see Unexamnjdigshris
Japanese Pat éﬁ?%&% cation Lai d-Open Specification No. 4-9358

(corresponding to U S. Patent No. 5,210, 268 jagd 10 Eur opean Pat ent
Publication No. 0 461 274 Bl)]. These nmet hods for the first tinme

realized efficient, ¥cantiAus 88 @ B & 26 Hiodud 1o af, ap RreFaEl o E
carbonate. Thereafter, various nethods for continuously producing

an aromatic #* o$ @dgmﬁl%%%% Zeen devel oped, based on the 15

above-nmenti oned net hods t he ‘present inven- tors.
Exanpl es of these net n_o@ﬁi)n(ch?de, a nethod in whi ch a catal ytic
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R'OCOR!
I (1)
o)

TRENBIPTALFALI—FEX—b, —FRA (2)

R*OCOAT="
I (2)
0
TRENBITAZXATY NV HI—FX—PRUEETLLDESR

LY RI2BE»LBEL HBEYHEE. —HRX (3)
Ar'OH (3)
TRINDIFEFEET/ e VFuxideyw. —HRKX (4)

R°OCOAT?
i (4)
0

TEEINBTALIALT YNNI —RX—PERUEFERLEOESLR
MEIYRIELPOLBEIRAIREYDE (BL., —H&X (1) ~

(4) ILBWT, R', R?RUVR’OHE A IIHMIICREFEE
~100o7ArxNE, REEI~LODERKEET - IIKHE



performed in a columm reactor [see Unexam ned Japanese Pat ent
Application Laid-Open Specification No. 6-41022 20 (corresponding to
WesT Cerman Patent Applrcation PublT- cat1on No. 4218061, European
Patent Publication No. O 572 870 Al and U. S. Patent No. 5,362,901),
Unexam ned Japanese Patent Application Laid-Open Specification No.
6- 157424 (corwesphrodd ng to West Gernman Patent Applica- 25 PCT/AUP§§3F4
Publ i cati on No. 4226755, European Patent Publica-

10 tion No. 0 582 931 Al and U.S. 1Patent No. 5, 334, 742),
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Pat ent Application Publication No. 4226756, European 5 Pat ent
Publication No. 0 582 930 Al and U.S. Patent No. 5,344,954)], a
met hod in which use is made of a plural - ity of reactors which are
connected in series [Unexam i ned Japanese Patent Application

Lai d- Open Specifica- : tion No. 6-234707 (correspon st

Ger man Pat ensﬁbfﬂﬁ‘m Application Publication No. 4301899, gEP/rg%gtB@g\#Pat ent
Publication No. 0 608 710 Al and U.S. Patent gNo. 5,463, 102), and
Unexam ned Japanese Patent Application Lai d- Open Specification No.

6-263694] , a et hpeh F1H 72 < & & WHEGH 1 BublY & toves, Hegctor s used
[ Unexam ned Ja- 15 panese Patent Application Laid-Open Specification

No. 6- 298 n@i g ts z P_g,t@:nipC Iy ca-

tion Publication Nogé)%df%%%gﬁpﬁur opgxén‘plig%sé% Eﬁﬁb?ﬁ Pa- e tion No. O
614 877 Al and U.S. Patent No. 5,523,451)], and a nethod in which
a vertically long reactor vessel 20 IS use? 7()Unexam' ned Japanese

Patent Application Laid r *—<OH).
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Open Specification No. 6-345697). Al so, there have been
proposed net hods for produc- I ng an aronatic carbonate stably for
a profronged pertod of tine on a comerclal scale. For exanple,
Unexam ned 25 Japanese Patent Application Laid-Open Specification No.
6- 157410 (corresponding to European Patent Publication No. O 591
923 Al and U. WO9%MiMnt No. 5,380, 908) dis- cl oses PETHEIBH or
produci ng aromati c carbonat es fro di al kyl carbonate and an
aromati ¢ hydroxy com 5 pound, which Conprises continuously
supplying a m xture of raw materials and a catalyst to a reactor
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with a distillation colum thereon to effect a transe-

sterification reaction in the reactor, while continu- ously

wi t hdrawi ng a by-produced aliphatic al cohol from 10 t he reactor
through the distillation colum by distil- | ation so as to keep

t he aliphaticv@? concentr a- tion of the react] mat 2
% by wei ght or gggeb This prior art docunent descr*éﬁ%ﬁyﬁgg, by

t hi s met hod, conti nuous production fy an aromati c carbonate can be
15 performed in a stable manner. The object of this met hod

is to avoid the depasi iz &f @e%gyg;tg,lﬁsg Li,“%ﬁi w., B4 hegﬁjﬁﬁs@g#t&on

col um. However, the reason for t eposition of the catalyst in

the distillation lyeb! RO _ o.b g avali bis ,pethod is
very sinple 20 %ﬂ%?%aﬂ?%ﬁﬁi%%ﬁﬁﬁ%%%%%ﬁm&%%m
distillation col um, Ihts_prigé art docunent describes } the effect
that since the catAl Y& Aes G &M ¢ TAREERE 1 TR X 2 KRB D F i,

4. BFEFEKE/ L Fox (kDD OB EKSEL Fuo
XUVILEYDORENAO00EEDP P MUT THBIZI L HY
T B EREBEILEROFE,

5. BOPRK LDV NI BOEFRI—FRX— P2 EHEHIINE
L. B2 R LB 1 BOFFEI—REX— b2 EHALASH
BAEZAFRTITATARBRREBADETRATAZARK
PRIEGESPOEHEMICKEM T I L 2B LTI LEEER

RO FE,

6. RIEBRELTOEFEFERE / EFax v bkawRn, ¥
FRBEBHEBLLTOFFEHEE / c FuFxbame . RIS
BPOIVFAINVENDIAREODFEELEET /L Fux ke
MEDBEEDPORY, FR2HEBRABLELTOFEEET /
EFOX VLA PORFTEESBE e FeXx L kaBhoBE
BA400EEPPMUTTHE LML TS LEHEES
CEROFE,

7. REBPOREBUINIMBEZECEREREDO—B
FRRESE. BOL2HMERELEDLREBOP 2L Y
—HEIRATARBRRERZA~KEHRTIERCLY, BEE



reactor, no clogging was observed in the distillation col um. ThIS

docunent al so describes that, when a 25 catalyst is fed to the

di sTrTTation colam, clogging or

12 a part of the distillation colum occurs due to the
deposition of the catalyst in the colum. In view of the fact
that, in thi swetae® a catalyst is not fed to t hePOT/ER96M373¢ | On
colum, it is natural and not surpris- 5 ing that the deposition of
the catal yst does not occur in the Zilstillation colum. In

the fact that, in thls net hod, a catalyst is

addition, in V|em10f
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this method, it is inpossible to efficiently conduct a 10 reaction by

feeding a catalyst to a distillation colum (that is, it is

i npossi ble to conduct a reactive dis- tillation by this method).
Further, this prior art docunent does not teach or suggest any
solution for the probl em where a catalyst is deposited froma
catal yst- 15WOMM8nt aining | i qui d- phase nixture and t he REGHBLIRZY

catal yst adheres to a reactor, pipes, valve%z2neans for separati ng

the catalyst fromthe |iquid phase, and the like in the system for
the al i phat i ¢ al cor & IR T | T Lok STEBMED of "L Beneti et eh
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13 docunent, there is no description regarding the rel a-
tionship between the aliphatic al cohol concentration and the
deposTtion of a catalyst. Unexam ned Japanese Pat ent
Application Laid-Open Specification No. 6-116210 (corresponding to
Eur opean Patent Publication No. 0 591 923 Al and U.S. Patent No.
5, 380, 908) diW@eP¥He# a net hod for producing a diaryl PCT/IRS§AH&hat e
froman al kyl aryl carbonate, which conprises conti nuously
supplying a mxture of raw material s and a2Bfo catal yst to a reactor
provided with a distil gatlo ol umm .t her eon to effect a
transesterificat 0% fedct# on® & — F (%lgtﬁﬁﬁeact‘/or Anthi e~ comt’i Hubdsl y
wi t hdrawi ng a by- produced di al kyl carbonate from the reactor
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distillation colum by distillation so as to keep the 15 di al kyl

carbonate concentration of the reaction system at 2 % by wei ght or
| ess. This prior art docunent describes that, by this nmethod,
cont i nuous production of a diaryl carbonate can be perforned in a
stabl e Jutaly §$ The object of this nethod is to avoid the 20
deposition(ﬁ‘wa & alyst in the distillation colum. PCTUPYAGEYer , the
reason why the deposition of the catalyst in the distillation
colum is able to be avoi ded by thi%s4method is very sinple and
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catalyst was fed only to the reactor, no cl oggi ng was observed in
the distillation colum. This docunent al so describes that, when a
cataryst—Ts fedTO The —grstiTractron col umm, clogglng of a part of
the distil- | ation columm occurs due to the deposition of the
catalyst in the colum. In view of the fact that, in t hi s met hod,
a catal yst i swoovnfossl to the distillation col unmm, RQT/IPSSMREMuUr a
and not surprising that the deposition of the catal yst does not
occur in the dis- tillation columd.5 In addition, in view of the
fact 10 that, in this nmethod, a catalyst is not fed to the
distillation colum, it is also apparent that, by this met hod, it
is inpossible to efficiently conduct a reaction by feeding a
catalyst to a distillation colum (that is, it is inpossible to
this

conduct a reactive dis- tillati Eﬁby this method). Further,
c 27k
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docunent does not teach or suggest any solution for the probl em
where a catalyst is deposited froma catal yst- cont ai ni ng

| i qui d- phase m xture and the deposited 20 catal yst adheres to a
reactor, pipes, valves, nmeans for separating the catal yst fromthe
l'i quid phase, : like in the systemfor transesterification.
Whgn a Eatalyg?ﬂgghggposited from a catalysty contP&T 2734

| i qui d- phase m xture and the deposited 252 6 catal yst adheres to the
inner walls of a reactor, pipes and the like, the
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i nner walls of the reactor, pipes and the |ike cannot exhi bit
effective catalyst activity, even if it is 5 present in the reactor.
The—depositron of _the catal yst and the adhesi on of the deposited
catal yst to portions in the systemfor the transesterification
means t hat the amount of the effective catalyst present in the
reactor is dewosasmd9 so that the reaction cannot 10 aChineas@2t3avor abl e
results. SUMMARY OF THE | NVENTI ON In
t hese situations, for solving the above-ne8-7 ti oned probl ens
acconpanying the prior art, the present I nvent ors made extensive
and intensive studEds .wEFEH 'flﬁf%%'ﬁvtew T deve7opr Aglak Ynpr ovenent
in a process for produci ng an aronatic carbonate which conprises
transe- sk eriRyrrg, b init he—piaexence Jof a netal -containing
catalyst, a starting material selected fromthe group consi sting
of a-dial kyl carbonate, an al kyl aryl car

R?2OCOAT?
I (2)
O

TRENDZ3IDOTHD, SITRIZR'EALTHRRST
WTH L, REE 1 ~1 007 E, REH3I~10
DIEREE, REEE6~1007F—1FALEERL.
Ar’BAr'¢tAULTHRZ>THTH L, RFEES5~3
OOFZEHEREEZERT, TOLIRZR?ELTHE, MIKOR'E
FIRLELOLRAERENET LN, A2 LT,
MEDCPAr'RARLEIOLAZKERZIONEZTOAS,
CHDEIBRR*BIVCAT?*X2AFATITLNXAT Y =N —
FRr—PeLTR. Bl2E, AFNMNT 2=V I—FRXR— b,
TFNT 2= I —BRX— b+, 7Jubr 7=V —FRX—
F (B&%E) TINT 2= —FREX—F, TFALT =
=N B —FX— P (FRHEE) . RVFAL 7= —FR
— P (BRME) .  ~F VT h—FXx—F (8%
E) ~ATFLrTz=pa—FEXx— b+ (FEMEREK) .. X7 F
AbINI—FREXR— b (EREE) , /=1 (=ZFNLT7 ==
N) B—-BX—F (FREK) For (TFAr7==2)
F—REX— b (BREE) . AFA I AI—F X~ b+ (F

BHEEEK) 2Fr I —REX—b (2K . 7ot



20

aryl
surlpri singly been found that
conducting the

ratio

or

| ess,

bonate and a m xture thereof with a reactant sel ected
the group consisting of an aromati c nonohydr oxy conpound, an al kyl

5

carbonate and a m xture there- of. As aresult, it has
this task can be easily attained by

from

transesterification while naintainlqgna meﬂ%
f at

25
WO 97/11049 16
| east one aronmatic group-containing sub-
group consi sting of an ar omat -

residue thereof to tal of the petal -containing cag%;%st at 2
ect

%ﬁ%%ﬂmﬁ&m&&%%ﬁﬁ?m%ﬁ%%&%ﬂﬁ
— b (BEMESE) . TUALIPIAMI—FEX—F (HEEHE) .
AFAXVINA—FX—F (HEREE) . xFL (FY A
FAZz=N) A—FFx—F (EEHEK) . AFN (oo
Zxz=p) A—F_EX—F (FRHEEK) , 2FAL (=T =
=N) I—FRRX— b+ (HFREEK) , AFL (A bFPT==
V) A-KX— b+ (EBERLK) , 2FNLI2INVAI—FKREX—}F
(BERME) . AFAL (F7FN) I—FXx—b (FEMHHE)
AFN (Y IN) A—Fx—+ (FREEK) . =FN7
INH—FRXR—F (FEHE) . AFL (RS A NT =
V) A—RKEX—F (FEME) . =2FALXIAI—FFX—
P (BEME) RUDPALRFV IV —FX—- FPERETOL
N3, ¥, ThoOREMIFERTHD, TnbDT X
NTIV =N —ARERER—PFOPT, R2BRFE1~4DTHN
FNETHY., ArT’BREEE~1ODFFEETHDD
ORFELLAVLR, EHIEKFELHFEIELVORIAFALT =
=NAB—FREF—bTH D,

T, AZHACREBELLTAVYLABZTAXALT ) —
NA—FRX— bk, — &KX (4)

R*OCOAT<?

i (4)
0

st ance selected fromthe
i ¢ 98l yhydr oxy compound and a



to a catal yst-containing |Iiquid-phase mxture in a system for the
transesterification, and wherein the aromati ¢ group-contai ni ng

substance oriTgrmates fromthe ——  ~starting nmatertal, t(he reactant

and/ or a by-product of 10 the transesterification. The present

I nvention has been conpl eted, based on the above finding.
Accordingly, wosgrawmepri mary object of the present PCTAIPSSI027BN T O
provi de an inproved process for producing an aromatic carbonate,
whi ch conprises transesterify- 15 in@ 9in the presence of a

nmet al -contai ning catal yst, a starting material selected fromthe
group consistingCER END2H DT & & kyF SaiHBHER 'an RlFKy IR 45 & fe & bonat e
and a m xture thereof with a reactant selected fromthe group
consi sting of ankasoTabiT HRNhydpbIy¥canpound,man L20 L & . iyl

carbonate and a m xture thereof, which | mproved process can be
used for producing;ah AEBMBEE . KKK 6 ~1 007 F—ALFLEEEL,
Ar*RAr', Ar*AULTHRR2TVWTH XL, BRE
BS5~3005FHRELEKRT, TOLD>RRELTHE, ®
EOR'EHAFLELDLtAZELRERETON, AT L
LTR, IRBOAr'"CHARLELDOLARZLORET L
ns,
IOEIBRRBIVAr*28T37AFAT Y — N0 —
REX—PELTR, IBO—HX (2) OFTAEALT Y —2
A—FRRX—POBECHARLEBOLAKRIOBET A
Do
THABEDTAFAT Y=L I —KEX—bOFT, R*BRE
RE1~4DOT1 XN ETHY, Ar*BREKL6~100
FEBETHIIORFELLAVWDLh, SHITHIZFEL
WORAFAMNITz2=2 NI —FRXR—+ThH 5B,
ARBOFELBET SN IREBZEROE I ZXERX (1)
(m) . (m) . (V) eREREh 3,

rlocor! + arlom 7> rlocoar! + rlom (1)
]
o 0
rR%0coar? + arlow T—> arlocoar? + r2om (1)

o g



carbonate w thout suffering di sadvantageous phenonena, such as the

deposition of the catalyst fromthe cata- | yst - cont ai ni ng

| i qui d- phase mi xture and the adhesion 25 of the deposited catalyst to
the inner walls of the 17
reactor, pipe e like, so that the desired aro- matic

car bonat e can%@%%@uced stably for a prol onged PRETBA6/R34 | me.
The foregoing and ot her objects, features agq% 5 advant ages of the
present invention wil] be apparent fromthe foll ow ng detailed

description and appedthadr! + rIocosaime>t AkgHod B GORIESLL®N W fhy the
acconpanyi ng dr aw | | T I |
0 0 0 0]

RZ0coar? + R3pcoar3

|
o

" <—_ ArOCOAr + ROFOR (IV)
0 0 0

(R'. R®, R*BLTATr', Ar? Ar*lREBrESEL
LEYVTHE, X (V) TBVWTEArIMIICATr?E L
HAr*2R L. ERIZMIICR*EFAER* 2PHRT, X (V)
KBWTR*=R®, Ar*=Ar*0%848. RHEEA—BLYF
MZRATFARBRERETHh>T, BERHLELRE L EHEN D,
)

ZEBRBOFERZEIY, X (1) . (D). (H) . RV
(V) OERIBEETT588. HEWEOYTAI LI —F X
—hFBEBTALFALTY —A I —FRX— b, 2hTh1E
THEIWL., 2BULERBEALTAVWTL LW, SEREDE
DEBET/ EFuX v k@B IBTARAT Y — L b —
Fxr—Frb, TATNIETHLLIVWL, 2BULBRASLTH
WTH L,

2B, RN (V) TRENBIAFAZTERKEICHBWVWTR:?
=R’=R, Ar’=Ar*=ArTH3ERR. LBHEOT
NWELVTY =N D—FRXR— bPOR—BOYFRRATAZHREK
WIREY DTV A —REX— b EPPLFALI—FE X— b
BRELADIILITRY, FELVFETH S,

Ehic, X (1) BXUKX (V) cBWVWT, R'=R?2=



i ngs. BRI EF DESCRI PTI ON OF THE DRAW NGS 10

In the draw ngs: Fig. 1 is a diagramshow ng an exanpl e of

sysTens Tor practicing the process ol The present I nvention,

Fig. 2 is a diagram show ng anot her exanpl e of systens for

practicing the process of the present 15 I nventi on;

Fig. 3 is a dvw®7amdshow ng a further exanple of SBGIVPAG02I My

practicing the process of the present i nvention; and

Fig. 4 is a diagramshowing still a furthe &xam 20 pl e of systens

for practicing t ehgfﬁgess of the pres- ent in entlon

In Fig. 1 throug A re=phr S oA pgoi & éng '575 Bdite desighdted by

| i ke nuneral s. Description of Reference Nunerals
TRENDHIRLER (V) TEENIRELERAZEDED

TR EoT, TER (V) RUKX (V) TR&END LI
PTNVEAMD-BR— P EFEBEET / EFaxbdmnd,
TARENVF) A A-FX—- b 2B8BHLTPT7T IV b —=&
F—PEBLADZILICRY, FEFOBLFELVWRKER

ﬁtb‘iag
A}
2ROCOR + 2ATOH > 2Roi0Ar + 2ROH (V)
H 1
2ROCOAr > ArOCOAr + ROCOR (VI)
] i |
0 0 0

A (V) TREINBZIRETEAELTLL B3P T AFAI—F
F=PFEK (V) CRENIRBOEEYWHAL LTEERT
hiZ, BREBCR1E=VDSTAFAI—FRX—bL 2FN
DEFEE /) e FaxFetdPdbrb,. 1EALDTTY =R
—RERX—PEL2ENOEWRT V22— LVERLRADZI LR
Do

BERX (V) ¢ (VI) 8T, R=CH,, Ar=Cg;
H:DHBE. BIBMERITAZIA I —FRXR—~PTHBY 2

FAA—EEx— b ETz/—Apb, BYI—FX— R,



25 1, 101: continuous nulti-stage distillation

col um 2, 102: top of the continuous nmulti-stage distil-

| ati on col umm 6, 106: bottom of the continuous multi-stage
5 distillation colum 24. distillation colum

100: reaction vessel 3, 5 7, 9, 10, 12, 13, 1? % 18, 19,
20, 21, WOSTIM9 o5 o7 28, 29, 30, 32, 105, 113, 115FCHIPRSIPig

119, 120, 121, 123, 124, 125, 127, 128, 129,, 130, 132,
A7 VTX—+ORBLELTEERY 7=V —Fx—F
BRONDTED, BICEETH A,

AREBTCEREIRIEBREAME L., £ER/RX (1) »
GR (V) ORG2RBRETIEBREFMETHY BIXET
EOLEHH»rbBREINS,

(&R k& %)

PbO, PbO.. Pb:;O.5E0MB{IHBE:PbS, Pb,
SEOmWM{k&HEE : Pb(OH).,. Pb.0,(OH).EDxkiE{k
0% Na,PbO.. K:PbO,. NaHPbO,, KHP
bO $0EF~VBREE: Na,PbO:, Na,H.PbO..
K:PbO,;, Ko [Pb (OH) s]. K.PbO,, Ca-.P
bO.,, CaPbO:;$0#n#EE: PbCO,. 2PbCO; -
Pb (OH) :FD0HORBERVCETOHEEMEEE : Pb (
OCOCH:) .. Pb (OCOCH,:) .. Pb (OCOCH
1) 2 PbO - SH: 050 FAHRBOKERTVCEDOREBER
HEMEE: Bu.Pb, Ph,Pb, Bus;PbC1l, Ph,
PbBr, Ph:Pb (X EZPhsPb,). Bu:PbOH,
Ph:PhbOS0FHMHLAHE (Bux7FLE, Phix
Zz=,E&%7FY%) i Pb (OCH,) .. (CH:0) Pb
(OPh) ., Pb (OPh) .07 Avax @A, 7)) —
NAExUHE Pb—-Na, Pb—-Ca, Pb—Ba. Pb
~—Sn, Pb—-SbEOHDERE  xyT /., BT

CHFEORKHEDE., RU_ALOHRILEHDOKFIY



224: conduit 4: preheater 8, 14, 114:

evapor at or 11, 22, 26, 122, 126: condenser 15 17,
31—+ 18t Teborter DETAI LED DESCRI PTI ON OF THE

| NVENTI ON In the present invention, there is provided a
process for producing an aromatic carbonate which conpri ses
transesterifwogy1io4® t he presence of a netal- 20 confﬁF&Eﬁ@’@ﬁtalyst,
a starting material selected from t he group consisting of a

di al kyl carbonate represented by $ht following fornmula (1):

Rl err] OCOR[ err] (1),

[err] 25 aﬁﬁ@ﬂﬁ§$ﬂ%ﬂ§ﬂ:§5?55nate represented by the follow ng

CuCl.CuCl;, CuBr, CuBr:, Cul, C
ul, Cu (OAc) .. Cu (acac). FvIreg
M. Bu:Cu, (CH;0) ,Cu, AgNOs, AgBr,
s Y BB, AgCcHsC 10, Ag (72251 ) 5N
O:;, [AuC=C—-—C (CH3s) sJn., [Cu (C;H:s) C
1] B0REEBOERVERK (CAcRTEFNMEE.
acachR7EFLT I/ FU—FEALFERT)
(ZAh ) &BODEE)

Li (acac).LiN (C.He FO7TNAIER
D&

(EsmosEk)

Zn (acac) :FOEBOHKEHK
(X FITLOEE)

Cd (acac) HS0OAFIVLIDERE:
(xEEBRDOILEH)

Fe (C.oHs) (CO) s, Fe (CO) s. Fe (CasH
e) (CO) 4. Co (AvFry) ., (PEt.Ph) .. C
6CsF: (CO) :. Ni—n—CsHsNO, 7=0€>%
DHEESROERE
(Pnva=u sifEE)

Zr (acac). SnasJerg5nodra=y ok,



19 formula (2): Rl err] OCQAr[err]

(2) and a m xture thereof with a reactant selected fromthe
gro'up consi sting of an aromatic nonohydroxy conpound represent ed
by the followng formula (3): Arferr]OH

(3), | aryl-carbonate represented by the follown

fornula (4): @897%',5)5 Rl err] OCOAr[err] PCT/IP96/02734

(4) and a m xture thereof, wherein each of Rerr],
Rlerr] and R err] independently

(WA RABELBAMLZBERILED)

34

AlX,, TiX;, TiX,, VOX,3, VX5, ZnX,.
FeX:. SnX.,. (ZZTCXikras¥r, 7Ehxv &, 7
NaXVE TV -VEFXLETHE) EOLS ABRRTN
1 ABEZRETIBBLBILEY

(AR X{Lay)

(CH;) 3SnOCOCH;:, (C:Hs;) :SnOCOCHs,
Bus;SnOCOCH:;, Ph;SnOCOCH;. Bu:Sn
(OCOCH:) 2., Bu.Sn (OCOC,,Hz3) 2. Ph,
SnOCH;, (C:Hs) sSnOPh, Bu.Sn (OCH,)
2. Bu:5n (OC:;Hs) :, Bu:Sn (OPh) ». Ph,
Sn (OCH;) ;. (C:Hs) 3SnOH., Ph;SnOH,
Bu.Sn0O. (CsH;:) 2Sn0O, Bu,SnCl,. Bu
SnO (OH) E0FHRRAX{taw
EXABeNB,

LHLA53A. ThOoDBERSARERPICEET S HHIL
Y. BT, EWE7T A 22— L E, FFET/ L Fux
ILEHE. THIAT ) —AI—FXx— @A, D7V —n %
—ARERX—PME, VTAFAL I —FRX— VEELRELEL®
TH-o-THLRWVWL, REKEXI--THABRPERY TR AR
ENLDOTHhoTH LW,

SHhoDEBREAMBER. REROBRB~DBERED G W
bOTHBHILBFELY, FELVWEBEFMBEL L TIE.



represents an al kyl group having 1 to 10 15 carbon atons, an

alicyclic group having 3 to 10 carbon atons or an aral kyl
group having © TO 10 carbon atons and each of Arerr]| ,
Ar[err] and Ar[err] independently represents an aronmatic
group having 5 to 30 carbon atons, 20 to thereby produce at |east one
aromati ¢ car baveae1049 sel ected fromthe group consi stPeRYRSF023H al kyl
aryl carbonate and a di aryl carbogg;;\ttﬁh which is selected in
correspondence to the starting mat eri al e react- ant and

represented by atpliegst #1 fOHTM R SEIBH (B n) (WBYS LAY -

consi sting of the fo OW ng
TiCl.BETi (OPh) . BDTifkd®:SnCl.,

Sn (OPh) .. Bu:SnOkUBu.Sn (OPh) %
NDSnftéd# i FeCly,, Fe (OH) ;XU Fe (OPh)
1FDFelkd®,. EVRIALEHBOECEREDE. X
REBRYTRBLELOENEBETOR S,
FLEIAODEBREAMBER. REZFOBEELER2RIE
BLRVWLDTH>TEHEEIW, RELEZOES, REFOR
RERBLTVWRVHEIXRII-RE, REZFATHRE L
LTHBCBKRETCHAILBITEBHREETCH S,
tROXSK. FEATBWT., HEDE. RAPERUV
ZRTNVRBRRIEDEIERD LY RIE»LOBIER ZPRL
CH1IRBIEBERTIFFHRESME Fex kB R UZOR
ER. 2hZFnTRRX (7)) ¢X (8) zkoTEbENS,

Aré_('OH)m (7)

(BL, X (7) BT, Ar'BRmBOFFTEELZD
L. mE2UtLtoEHEZEEFDL,. E—OHERZATI"EoF
FEBLEOWWTFhofBioEAaLTWTYH v, )

"_('O}'n—'Arq-GOH)m—n (8)



20 and (6): [err] wherein R and Ar are,

respectively, selected fromRerr], Rerr] and Rlerr] and

sel ected fron1Ar[err] Ar2 and Ar3 in correspondence to the
start- ing material and the reactant, characterized in
t hat the tra Ification is conducted while | b a

wei ght rati orﬁ@@ﬁ%ﬁp | east one aronmatic group%a%g?ﬁzz%

subst ance sel ected fromthe group g£@nsisting of an aromatic

pol yhydroxy 15 conmpound and a residue thereof to the netal of the

(BL. X (8) KBWVWT, Ar*tmiLEBLEZEYTH
U, niB1~mDE¥THoT, —~OHERTG-0—-E.
42, Ar'B0oFFHEBLOVWT RO BICEELTINT
bEv, )

2B, X (8) OFFHESMEEe Fex{bkadmoRER.
—O-—BIBVT, BHMEDER. RV TAFAI—F X —
FPELERBETARAT YV - I —FRRX—bPICHETEZT
XUOINE=NE, BTLEAT Y — A —FRX—-bELI
TV A —FX— M BETBZT) X LH=
WE. RUBRIPTARNLAI-REX—b, BTHXALT Y —0
=R RX— PEERBEIT IV I—FX— FICBEEXTIH
NE=2ABEIYRIELPOCBIENZ2L R EL 1IRBICEEN
KEALERBTCEELTWS,

NA(7) & (8) mAr*oOfELTIE, TROX (1 2)
(13). (14) ., (15) ., (16) THRb&EADHK
BREFPZTOND,

_@_ (12)



met al -containing catalyst at 2.0 or |less, wherein the wei ght ratio

(WR) is neasured with respect to a catal yst-contai ning |iquid-phase
m XTure 1n a system Tor the transesterifrrcaiion, and wherein the
aromatic 20 group-cont ai ni ng substance originates fromat |east one
menber selected fromthe group consisting of the starting material,
the reactant MWQB7419#- product of the transesterifi cRETR602734

the aromati c pol yhydroxy conmpound being repre- 25 sented by the
following fornula (7): 37 21
Arferr]-)OHm (7) (13)

OO

(XP, Y'EWEOEYTH B, )

@yl_@_yl@ (14)

(XP, YU EOCRY ChH3, EY'ETRALTLERLST

oo o

l’_‘f{)ctb‘o )

(NP, ZR, REE1~302FT33@Oo7Lra &,
SHOFFEHREESOIMOEERT. FERD1 2L LDk
RERFP, hoBBRE, fl2E. "u XU EF. RFEEKL1~
SO0P7ArENE, REKE1~3007A43FSE, 7=
NE, T2 VE,. E=VE, VT IE. T RATLE,. T

INE, =2t BRI TEBREATVWTHEDR T DRY, )



wherein Ard represents an aromatic group havi ng a val ence of

m mrepresents an inte- ger of 2 or nore, and each -OH group
i's 5 i ndi vidual ly bonded to an arbitrary ring-

carbon position of the Ar4 group, and t he resi due of the
aromatic pol y%c;[” xy_conpound bei ng represented by the foll ow ng
formula (8): 1049 [err]Ar[err] (8) 10 FCTAPS6/M273her ei n
Ard and mare as defined above, n 3 represents an integer of
fromlto m and each of the 3 &H group and the -O group is
I ndi vidual |y bonded to an arbitrary ring- carbon position of
the Ar4 group, 15 and being pre such a formas chemcally
bonded to at | east one ne ed—f om t he grouz ]ccfhgi st -
ing of the netal of the catal yst, an alkoxyearbonyl group derived

fromthe dial kyl carbonate or the al kyl

SOXIR, FEKSME Fox L LawoR&m L LT
e "M Fax) )y vWasvy, #1Fa—A, FYE Foa
FIREY (FRUE) PR—- (EFoxvyTz=n)
— 7Ry (FRMEEK) . ExX—- (EFuFLTz=) —
AT (BRMUE) PR - (EFRFYT72=4) —x—
TN (FREE) . EX- (EFo v T7z=0) —4 b
(FRHE) . EX—- (e Fexvrz=l) — Ak
(HR2M8E) . E2- (eFRFYT72=A) —Z24T 4 F
(ER/M%E)  YeFexvPrz=n (£8#K) . P
—(YeFaxvoz=p) 22, (£BHEK) . 2 - (b
Fef®v7x=r) —eFoxvTaobr-—-T=)—n,
EFEBX - (EFoFL 7220V 72=20) (HE#HE)
v PY - (e FoFxFvrz=n) =28 (H828EK) . +Y
—(EFoxv7z=2) —RU¥y (£8BHEK) v F
BXTFTELY (FBHEE) . PJEFrRX F T 4L
(& RMEEK) S5 T LB,
COLDEBHREMmE VXL LePRUVZTORED G T
V. XREAOFEBEST R X — P BBETAIBCNE
ARARCFELRT VLV LORBICEETHS, FELOT L E

FHEZMe Faxoedhe LTk, Fo (A) . (B)



aryl carbonate, an aryl oxycarbonyl group derived from 20 t he al kyl

aryl carbonate or the diaryl carbonate, and a carbonyl group
dertved—fronrttre—dratkyt——Car bomat e, the al Kyl aryl carbonate or
the diaryl carbonate. For an easy understandi ng of the
present inven- tion, the essential features and various preferred
25 enmbodwoeemisespf t he present invention are enunerat edPCT/IP96/02734

22 bel ow. 1. In a process for producing an aromatic
car bonat e whi ch conprises transest®8 fying, in the presence of a

RO (C) X UBEIhDZDRLL1IEZETDI I LENTE
Do

(A) RIEWBELLTOEFTERE/ L FeXx U {ELaP 0K
{EEBR®,

(B) B XRTFAVRBREIETROLNAZ VT ) — I —FX
—FDOT7Y —REBILEIDIERVWRVTETDOBRICERD.
LYVERNDZARCEDIE,. BV

(C) RiEHBELTOD7=z/—NIZAEXL, TEO—®&
= (9)

H&<:%Q{§>wﬁ (9)

(Nep, Y'I, ERE. REE1~30%HT 2207
VA vE, XiE-0~-, —CO~, =S —, —S0.,—~., —
SO-RU—-COO-D2»bB8HEALZ2HEDOEERT., )
TRENDIFBFEV e Fox VEkEYWRUZTOBILERD.
LYRHIBIYVBEINDIVPRCLL 1 HE,

LB, FFEEHEET /e Fox L OBLERY (A)
oFELTIE, TEX (17) RC (18) TRbaNDIL

EMERBTDI LN TE S,



5 nmet al -contai ning catalyst, a starting material selected

fromthe group consisting of a dial kyl carbonate repre- sented by
the following fornula (1): Rl err] OCOR[ err]

(), 10 an al kyl aryl carbonate represented by the follow ng
formula (2): : Rl err] OCQAr[err]

(2) WO s71104 [err] and a ni xt EFERPHE 0t it h
a reactant selected fromthe 15 groug onsisting of an aromatic
nonohydr oxy conpound repr esent ed thhe following forrmula (3):
Ar[err] CH (3), an al kyl aryl carbonate
represented by the follow ng formula (4): 20

Rl err] OCQAr[ err] (4 [err]

HH (17)

AOHOr
© Q
HO OH

VTV H—FRRX—bDTY—2EBICLD2ERY (B)
DOFEL LTI, TEHOR (19) . (20) B (21) T

BOIh2EEBERBT S5 8TE D,

OO

o (19)

HO

Ho-<§§>Fﬁ%Z::> (20)

=0 (21)

LEERX (18) TEb&Eh3ILEYWORILERDOH L LT
e TR (22) R (23) THRDLEADLEBEE T

e TE, £z, EEX (20) RV (21) TRbLEK



and a m xture thereof, wherein each of Rerr], Rerr] and

Rl err] independently represents an al kyl group having 1 to
10725 carbon atoms, an allcycltc group having 3 to

23 10 carbon atons or an aral kyl group having 6

to 10 carbon atonms and each of Ar[err] , Ar[err] and Arferr]
i ndependent | y W@B¥H8#nt s an aromatic group haPcHgPs/02734 30
carbon atons, 5 to thereby produce at |east one aromatic carbonate
selected fromthe group consisting of an al jy] aryl car bonate and

a diaryl carbonate, which is selected in
SILEDDENETLOBILERDOF L LTI, TERX (2

4) RT (25) TRbsh3kewe BT LBTES,

(2 2)

(23)

@ (2 4)

(O3

mjij (25)

D, X (9) RXoTEDLENREIEEFEHE L Fuxs
fted®m (C) oFL LT, TER (26) TRbLbEI D1

EmERETI I LBTES,



correspondence to the starting material and the react- ant and

represented by at | east one fornmula selected 10 fromthe group
consisting of the follow ng formul ae (5) and (6): [err]
wherein R and Ar are, respectively, selected fromRerr],
Rlerr] and Rlerr] and selected fromAr[err], Ar|err' and
Ar[err] in coVP8YH8#dence to the start- 20 i ng Ret 4and t he
react ant, the i nmprovenent being that the transesterification is
conducted while maintaining a weight rati o4@AR) of at | east one
aromati c group-contai ni ng substance sel ected fromthe group
consisting of an aromatic pol yhydroxy

CHg

| (286)

i C—_>|_<:>“OH
CH3

LEOR (26) TRDLDELRILEDOBILERDOH L L
Tk, TEXR (27) RV (28) TRXRbZhILEHWEE

FarazencE 3,

|
H (27)
HO—<: :>—T O

H vl H
QO O (28)
HO OH

(K&, Y'REgico@BY TH D, )

(A) DA T7OFEFTEHESMe Fox v aHph, BES
CEANRFETIREBLLTIR. EFEI—Fx— b2 #l
ETOR. RN ~OREOBRKROBALZIYEEFEKE ) EF
DX EYEBRILENTERTIILRL L THFET IS



25 conpound and a residue thereof to the netal of the

24 netal -containing catalyst at 2.0 or | ess, wherein the
weght—ratto—{WRy—TS TrEasured Wi T Tespect L0 a cat al yst - cont ai ni ng
| i qui d- phase m xture in a system for the transesterification, and
wherein the aromatic 5 group-cont ai ni ng substance origi nates from at

| east one wo9rnrmeber sel ected fromthe group consisti ndCENPYRTH4; oy ¢ -
ing material, the reactant and a by-product of the

transesterification, the aromat8c pol yhydroxy conpound bei ng
represent- 10 ed by the following formula (7):

&%, RO FEET/ E Fax Y eaHFREEINLITH
B LTRRRCBATAO LR IOCHEETIEEERE
Fohsd, (A) O¥BESHEL Fex LEHORRAL
LTH. Y Foxor_Ryo¥y (£8%4E) . YEFexdy
Suz=N (ERERK) EBRETONRD,

(B) DF#L 7O FY —AH—RE—-bDOT7 Y —REHB
CEAERMIR. STV —Ap—FXx—+ERETIERICE
RS IVERLRTW, (B) offic FoeXxY{kae®ho
LT, 2, 2' —YEeFReoxv_yJ/I=z/v, 2,
4’ —JeFRaxvyRyy7=/v, 4, 4 —VEeFrX
IRV T2 ) VEBRETONLDS.

(C) DEALZ7OEFTES e Fuxvkdasmid., —HHOK
HEEERI D —FFX—bOE/=—LTAVDLONIILED
Thd, cOEBESEFnX L kAYPLYT YA A —F
XR—PFEDIAFARBRIVEFERY I —FX— P 2R
BETAILBTERN., TATFAZRRRICOBRLRIFEFTRT
Je Fox b BEET D, BIATIFEFERT /£ FE
FLILeHEERBORS L LTEATIEEICIX. (C)
@&47@%%&9EFa#vm%%ﬁﬁkb%?w,:w
ro &t FuxveamoReAMLLTE. 2, 2—-F

A— (d—bFaxs7z=) TNy ER&ETFLNRD,

it\z,2—5%—(4—tFn%97z=»)—7m



Arferr] (OH m (7) wherein Ard represents an

aromati c group having a valence of m mrepresents an inte-
ger of 2 or nore, and each -OH group is 15 i ndi vidual |y bonded to
an arbitrary ring- carbon position of the Ar4 group, and

the residue of, omat i ¢ pol yhydroxy conpound bei ng re resented
by the follomﬁﬁgg?g%%ula (8): [err] Ar[erh]PCT%P ”E

wherein Ar4 and mare as defined above, n represents an
integer of from1 to m and egtH of the -OH group and the -O

group is Ndi wj Y. nded Q an_arbitrary ring-

carbon position & tﬁek A%A I%O%p'é' 5b§ éﬁ? Bl # bsEe Frivdbich a form
h |1y bonded

as chem ca y0&%~K%%D%%ﬁ%ﬁtkn#y&@%gginéo

OHCH CHy CHy

QLO= "0~ ~01 Q.

CHj

o~<::>—c C)/ , Ho—<§§>—%;~<§§2:j>xpﬂ3

CHy J 13 c CHg

OH

m3

FRBFREIBVTR, S2FALRBARICKEAOMIE S H ik
BEVCSODVWTRHELTELNRS, EFESME Fox i
FORVCETOBREIVRIABIOLBIZNZILOARLLLEL 1B
XBERESHEVWED. BREOLBN T HAEREE (WR) %
2. O TREFLRELZATFALBRESEYEHBT A - &
BLBETHD, LEOEEK (WR) 1. FELCIE1. 0
UT. ERBFELLRO. SUTTH3, T2FLXEBEK
KR R, REBOARLT, REZBADIORETRUGBR.
MEBRFOBBRVBRES L+ BORERT, ARHA D i



25 to at | east one nenber selected fromthe group consist-

ing of the netal of the catal yst, an al koxycarbonyl group derived
fromthedratRyt—Tar bonate or the ar KyT aryl_car bonat e, an -
aryl oxycar bonyl group derived from 5 t he al kyl aryl carbonate or the
di aryl carbonate, and a , carbonyl group derived fromthe dial kyl
carbonate, thwo9uie4s al kyl aryl carbonate or the diaryl ceclurasnz4

2. The process according to item 1l above, wherein the 10 aromatic
pol yhydroxy conpound is at |east one nenberyq 5 sel ected fromthe group
consi sting of: (A) an oxidation product of an aromatic nonohy-

droxy conpound agiEn® BRI ) L. RIESBCHBRTIMEZ S LES.

REZFOBEZESORIEE. RIEBr OB S MER
BUREE. RUTORERBEO-B2RRSE. Boh 3 #
BEE2RBDOLBMRSELERL., S TEBLTV S
ZEoHY. RFIU—ROBELVHD, TV -—ROKAK
. 27V - 0BERBLTVWR2VWELSD HESEFRERS
Bl cEgEhd, HEEK (WR) 2. 0281384
. EREFHEY. REBPELABAIOBETEIIHREL
THEL, RERBOETE2L bt O TRERBEEN T
ERARBZIEBBOIICRS, TOBARZSWVTIRAL
DTRRVWE, LROBEEK (WR) 2. 028253 &,
BMECESRENLEMeFuXvkdWtORMICLYEE
MELATOIRABHEREN, REBICREMLLTHBL,
SOHRIDOFHUPDORIEBREEE~OFBHIBAVED T
HOLLEEEN S,

EEAC Lo THEFTEN—FRX—- 1 2RETIES. BRI
WELLTHWAIEFEREZE 27t Fox o {bkadWix., Frif
BRABMLLTOFFERE/ L FoxI b8P, RIEEE»D
PH AL IV ENBREEOFEFRT /L Faox v EaMIcK
Meand, LB RBLLTOFFET /£ Fuix i
BULRIEBIY A IV ENBEBTRE/ L FaxviLdsy
DEEEHFITHBEIL2VY, E¥EELT100: 0~0.

0001:89. 999 9NHETHS, TATALRARK



(B) at |east one nenber selected fromthe group 15 consisting of a

product produced by the Fries rear- rangenent of a diaryl carbonate
obtai ned by the transe- sterification and an oxidation product of
t he product and (C) at |east one nenber selected from
the group 20 consi sting of aromatic di hydroxy conpoun r from
phenol as t heVPE&t04ht and represented by the foll ow ng 98T&ﬁ*@%§ﬁula
(9): [err] 25 26

46
FAOHMBSERBAESYPIZOoOVTEH T, P2 LY

1EOSBHEESAYVEOMEOERIINTIERLKE (WR)
2. OLUTRER-oditld, HktBHEBLLTOFE
BE/ePox B PCEENIEFFEESMEE Fox
VILEBOREEZAOO0PPMUTLETHIENREFILL, 3
OO0OPPMUTLTAHAILBEILHELL, 200ppml
FeE&Taoe&BBICFETLY,

T MESEERARAYPOEL AR LD IBOFFTE
ESAWEORE23 VP —ALLTLEDERL (WR) %
FARATHETIREOHEAICKRDFELLTIHR, = AT
RBRREFANDHMESEBRBBADOKEL LBRELXITIS
BELHFELY, Bio, REBPLEEHENIBELZALR
READO—RWM2ARESY, BOonMEREZHD RS
BERKEBEIYAILVTBHE. VA 70T o2MCER
MEOPR LI BEZRTVZRBRRERIA~KERT
WY, BEBREESHAWHEORANTOERMZ ST DI L
BT&ED, TOH. REENE~DEKDEAZBIRT S
TiitkoT, FEKE/ L FexL{tamOoBRILERD L
LTOFFESEMe FoxkEWoLeR MM Td2I s
FELWFETH S,

HEHBELRISDBE L LTI, 5F&Sfe Fox ke
YOSHEEBTEZILTLPRVWHOEERT I ERAHT
» D,



wherein Y[err] represents a single bond, a di val ent al kane
group having 1 to 30 carbon atons or a dival ent group
sel€cted from -0, 5 -0, -5, -sgerr]-, -SO and -COO-, and
oxi dation products of the aromatic di hydroxy conpounds. 3. The
process according to item1 or 2 above, wher- ei n the mai ntenance
of the wei ght woesziiope¢\WR) at 2.0 or 10 | ess i s perfor nedTpsea2iddg as
the reactant an aronatic nonohydr oxy conpound cont ai ni ng t he
aromati c pol yhy- droxy conpound iy & controll ed concentration, and
w thdrawi ng a part of the catal yst-containing |iquid- phase

m xture out of the¥sistem RoF LB BRISHIEN D EFEEESHINE 0B
4. The process according to item 3 above, wherein the

ARUVREDEBRSZ VBRI, 2O0OBICELT., EROR

BMBEORNS~OHREHLEZBBTIRMEED LY, Tk
EHTREROEEZ2SFCLAYLIT, RATOEREZBIT S
EEFELY, IOLREKEHLBEZHEDICIT 2D,
Flz3,. REBHDCERTIBECY LTIy I A%k
By, REBrRrOEEHEINIBELZ?AFLCERNREDE—F
REBCY 7YV 7 L TRFBEESEADEOERRZAET
3L TEXDEEE=F— L, ZOEPXETHET
IBEOHELZEIZWII KKK EH LEAKBER R UK ZH
LEERRETIEHEFETLY,
tREEzHLBEOIEOHEZE ISR LTHEAT S,
Hlid, ERSBERBEELAVEFEEI—FX—-FPRET
BEtRAD—FTHB, YV—T rPLr—R2EFL-IERZRER
BIOEBEZ2IL, PAFAVI—FRX—b, 7=/, BT
BEPOCLIREDEFHAFT I LY TFRBLARVEFS 28T
BATERBIIERL., EXSBREBH I1NEHRTEEDZ
EIE>TRIEERVREBITOND., ERZBEEHEKE 1 OE
EGILIR. PAFAMI—FX— P 2EEFTIVERBERT
ETIOZ2RBTHARTHBTI. BTH2IVEHTIIR
(AZ )= EVAFAI—-FKX—b2E0) EF10%
BT, EHMBLITREFENATEF 1 2 LI VERBICEKEH
End, FECHLHEFENICHEEIHENEREESD (HE



aromat i ¢ nonohydr oxy conpound has an aromati c pol yhy- dr oxy

conpound concentration of 400 ppm by wei ght or 20 | ess. 5.
The process according to item 1 above, which is for continuously
produci ng the at | east one aromatic carbonate, wherein a
transesterification reaction 25 m xture containing the at |east one
aromati c car bd¥a¥ai049 PCT/JP96/02734

and containing the catalyst is continuously w thdrawn froma
reactor for the transesterification. 48

SN AFAN Tz h—REX— b, ROEFERSE
EFe X kd®l, 2—-FX— BT EIIAVE=VE
PHECEAGLLZTOBEENEITLTVE) 2881 3 %28
THRREE1IA4~EAL, AFALT7z2=2p—KRx— b 2ER
EERTRBEBEZEL, REBELAOBRMR (MBELFEFES
e Yl ke RCETORENESETND) TEE 15 %
BoT, —BEXEF16, VEAF7—17, BF18%8T
REGELILACHEREND, REGFLBB S ZVERBE Y.

BEFE1IS5LEF192BTHEVCERSBEAZH 1~ T3,
BREEI1IADERY (AFNVT 2= h—FX—}+280)

FHTF21LVEGR2 2B CHE 23 LI VH®KEH T, &
FlLO2BoRBHBO—BE, BE20L Y R CHKEBT.,
FROFBEEREMEE Fuox U (LEDRCTOREDL R &
Lb—®E, IOoORBROKEZHLEZIYZRALKEZHES L,

TATNRZRERLGFANOBESFRBESYDPIORE £ K
DEBRREDTICHLTERYE (WR) T2. OUTikavtbao
—NTBIEBETEBIDOTHD., 2PEEILVHBEIND
BREE, BB 200R 4 ~OHEHLEZREIEREY
g h, TXAFALREREFZFAOMEEATREESAD IO
MABRER-—EBElavio—nEnd, FHACKEHTEE
BOBICHICHRIZVE, BEFHETIFFREI —F X —
FPEICHLTERBLET1I10°~0. 10o®EEHTHY ., FFL

K10 ~0. O5OEBETH 3,



6. The process according to item5 above, wherein the 5 aromatic

nonohydr oxy conpound as the reactant conprises a mxture of a

f eedSTOCK aronati ¢ nononydr oxy comrpound and an unreacted aromatic
nonohydr oxy conpound recycl ed fromthe reactor, wherein the

f eedst ock aromati c nono- . hydr oxy conmpound has an aromatic

pol yhydr oxy ceovopermmgle 10 concentration of 400 ppm by WeCTH6/€2734 ess.

7. The process according to item5 or 6 above, wher- ein a part
of the reaction m xture, containing the 49 catal yst, wi thdrawn from
the reactor is subjected to 15 evaporation, and the resultant m xture
having an in- Ix%W%%H%%W%ﬁ%@@.H@%%ﬁdﬁ%ﬁwﬂy
wi t hdrawn out of the systemfor the transesterification to t hereby

maintain the wei ghle 43l B VB e @ @ St e < BB v, ¢
| DE>RBHBROBLEBICECTI L. HEDEORR
BMEYTAFASZBREGRAACEATINCOBRNT 58
BOABWRKES R oY HEHLEXSRYFTELY
THEOTHELLARY, #oT, RNOHMBESFRERLY
B OUEERESHENEOREBKO SRR N T 2 ERE
o (WR) T, BHE10°SE, L1110 *UETH

Do

HEEN KR — P EMBETEFRL LT Ay FREE
BAONTRTLI WS, BRFRABLIVFE LY, ERS
KOBBMFELLTR, REBARHEDELRIEBR &
FPEEMICHRB L. BESBACSVCLREETRENHH
FTRBEBLE-BEIYBEAIPRCLLIBEORTED
BROZRAFARBREZ2ITDE3 LRARKIC, BEShB3F
EHEY—Fx— FELBEFEI—FARX— L BEABEELE
BERRBEVIGREBOTHEIORRTHEHL, —F
ERTABAED L AL ERARKRBEAMERGSEOLHE DS
HRARCEROHCHEZ BT FERZT S B,

EEFRAO L -OREBAELTE, N2RFAT LI RER
BEPBZELRISE1002AVWRIFEEHS, COFE. H
RYBLRICHRLBEIPLERNIIRL L, BREE1
OOMEBWTHMEOEE T CRBLE—EAX Y BIEIND



8. The process according to any one of itens 5 to 7 above,

wherein the starting nmaterial and the reactant are continuously
fed to a continuous nmulti-stage dis- tillation colum to effect a
transesterification reac- 25 tion therebetween in at | east one phase
selected fro 28

| i quid phasen‘éﬁcf"‘amdgs-l i qui d phase in the presence of PCTIPSGIT34

nmet al -contai ning catalyst in the distillation colum, while
continuously w thdrawi ng a high boi l'i ng 50 poi nt reaction m xture
containing the a g}}east one aromatic carbonate in a liquid form
froma | ower por o1 ﬁ@h*ﬁ)fc fheé i 4t 3 BdRifGrE dBliarth Zadd R 8hi3 nuousl y

W t h-
RESNI3FBHRI—FX— L BE*SUREESH 2K

mﬁloooﬁ%b5$%13%ﬁLT&§wb,-ﬁéﬂ
TORAEMEADERARSEAYR. RAEE£1000 L%
POEFIOLARGHEZA2ETNT 290K,
Eh, BERSFROBD 1 >0 EEFLELTIR, B1 IR
LIORERSBEEX1LPORIRSBEYRAVIFERD S,
COBE. HEDRLEEYD R ERSBREEH 1 0KE2
RO/ ELLRBESICERBICHRLL. TERSBREZH 1
AEBWTREDEFETILRBLI-BREIYVBIEA I A
CEI I BOBTHYEBROIRFAZBRICRITDLE S &
RFIC, MESNI3FFREI—Fx—beBEZ?SLESRS
REREEOE2REE1OTR»0HT 132 BLTCERMIC
BEHL, ~FERTIHIHED2ECERSERISBADIE
BELOLE»LEFI10LERBL 1B TEEF 1 205
EBAICKRENT,
LE2SIRAL 2RI, FERAIZBVTIE., AVWAER
INROBRCHICHRBRITARZL . MARAEFX, SBRBHFA
ZEREREEZTAVIFR, RV b2 @BEbERFRE,
BHDEADFEPRAVLNAD, ThoORBBIR Ay FR,
ERAOVWFRICLEATEZ, FTHLERZM D RH I
TOHOTLVIRT, ZREEHELTAVIFENRFELL, &
BREELZ2AVWEERESBSRCF I LY, SREFHE LT,



drawing a | ow boiling point reaction m xture containing a

by-product in a gaseous formfrom an upper portion of t he

di strTTatron colum by drstiltation. 10 Theé present
invention is described belowin de- tail. The

di al kyl carbonate to be used as a starting material in the present
I nvention i s weR7asemt ed by 15 formula (1): PCT/IP96/02734

Rl err] OCOR[ err] (D) wherein R err]
represents an al kyl group having 1 to 10 51 carbon atons, an
alicyclic group having 3 to 10 carbon 20 atons or an aral kyl group
having 6 to 10 cakbmwm 3 erek ¥ »° 2 B ol _Bopl@st of Rz & 3#nd ide an, al kyl
group, such as nethyl, et hyl, propyl (isomers), allyl, butyl

(isomers), bute- g gz @ s 3 be & 800265 PR LS QTS B o B¢ L ROMEr'S)
bW, IOXIRSERFEFTHELLTR. lAEREE NV A1,
FHEFLVA, "V T PV, BB PLVAIEDO P VS EZER
LB FRXovoR, el s, vy 27y s,
R—=N Yoy RaArdFrFr, A8y P2AF KA, Fqa
I I RyFv Y, 2R RNy FS AN Ry R
WF—Ro R ARy 708 BREWELHRE LR
HESFRKXoPLOoRE, BF . ZREFHXLLTAVWLGALD D
DRLIZYDEIRLDTHLRAT B ERTEB, &b
i, HEBLLXEDOXHEZA LB LEDLDDE DI OWMER
—RHEEBEEBEFRAOLOLHEILLAVWLAE, 2B, &
%%%%%wt%%ﬁﬂ—ﬁ*—F@ﬁﬁ%ﬁﬁﬁ&uom
T, Bz, kKEH#HFESE 5, 210, 268 F28BRVX
NICHIETIRMNBEHFLABEO0461274B15L8ES
0 S O e - I

LREEETRAVWVTEREZEZERETIBEGND 1 O>DHFEL
WERLESWTIR, UHRDELRIEDELEERSBREER
WICEROICRBE L, ZEREHFACBVWTLREAREDF
ETCBERBEK-BERIYL22BIUBEINRDI PR LD
OB TRYHEBOZZRAT AR EITORED LARFIC.,
HEIANDBFEBTEYV-—BFX—+ELRFEFEN—FAX— IR
EYEBSLERARLBAY RS EXEROTHR»OELRDIC



heptyl (isoners), octyl (isomers), nonyl (isoners), 25 decyl
(i sonmers) and cycl ohexyl nethyl; an alicyclic

29 group, such as cycl opropyl, cyclobutyl, cyclopentyl,

cycl ohexyl and cycl oheptyl; and an aral kyl group, such as benzyl,
phenet hyl (isoners phenyl propyl (isomners), phenyl butyl (i soners)
and net hyl benyﬁg"('%@?mer s). The 5 above- nenti oned al W’@%ﬂﬁﬁ,‘
alicyclic group and aral - kyl group may be substituted with a
substituent, such as a | ower al kyls 8roup, a | ower al koxy group, a

cyano grogy and a hal ogen atom as long as the nunber of
carbon atoms of #htk Suls¥iltubed yioGpRided BbE Betd ER AKX S ES

BERBEL Lo THEEEOLE» O N AR TEEHICHK X
MY ticd), FFEEI—FX—- P E2EHENCRET S,

FEATCAVWIHEEORI, AT HECEE. FRO
BECEORLE, REBEYUVCCRAEAEHARLEORIE&HBD
EWKEoTLRR2YE, REOAHERINTIEATE
LT. #¥O0. 0001 ~30EBEE%THERAENS,

FREATITDOLRIRSORERER (EREOB A LB HH
M) . BIcHBEIR<EHEO. 001 ~508/K, L
<iIO0. 01~10RM. X UFETLIEO0. 05~58H
Th b,

REBER. BVWI2FRRILAoBEBICLTER BB,
EHS50~350TCT. H#ELKIRX100~280CH#MAT
Thhd, FEEEAR. AVE2ESELADOBERPRE
BERLICIYERZE, RE. ¥E. MEO W ThTh-
THE<. BEO. 1mmHg~200kg./ cm?0&B
TfTbh3,

AEREBOTE, LT LIBREZERTILER RV,
ERBEZBZFCTIESO0EH TEYLZARTHEL. I,
T—FTNE, BEWERIEKERR, FEERRIELKER. ~v ¥
YIEEMBERIEKE, "ol e FBFERIEKEZFRE 2R
BRLTHWRZ BT E S,



10 10, and may al so contain an unsaturated bond. As a

di al kyl carbonate having such Rerr], there nay be nentioned for
exanpl e, di net hylT car bonate, di ethyl carbonat e, dipropyl carbonate
(isomers), diallyl car- bonat e, di butenyl carbonate (isoners),

di butyl car- 15 bonate (isoners), dipentyl carbonate (isoners),

di hexyl wo9rapkdonat e (i soners), diheptyl carbonate (iPOVERIGAIRT34

di octyl carbonate (isomers), dinonyl carbonate (iso- ners),

di decyl carbonate (isomers), dicyclopentyl 53 car bonat e, dicycl ohexyl

carbonate, dicycloheptyl, ,
di phenet hyl car bZhal & 5% Bt & % (phenyl propyl) carbonate

(i somers), di(phenyl- butyl) carbonate (isonmers), di(chlorobenzyl)
car bonat e Ph Toae g, £ db (haf o By B iz » Taab@rditze Bideoddr 8§ 3

di (met hoxynet hyl) carbonate, di (nethoxyethyl) carbonate 25 (i somers),

di (chloroethyl) geambgnate #iISQERRBRBIGEEZBETIHLO TR,

di benzyl carbonate,

MEDSEBREIIICP (BERAEVERSU I FXEX
SHE BXE, EA=2—BFIE (%) H]JY38PI) )
FRVWTARLE, REOEBRRURAIOBRE R, BERE
7ax b FT7RIYBELE, COFBIKIYRLEREY
POLEBFEEHE e Fax L LEWRVEDORETH> THE
ME, REYDEELREANERDLLTDFEFREI—FX—
TRHERTBIARABSHBECREALTLILD, FEE
T/ e bFexl b, FHFEEI—AFRXR—P. T2 —-1E
BRAETED, ¥, BELCEELTWEIFEFEKSMHE Fa
X VEEADOBEOBRERDVWTRR, P 7L AuBEEBRTE
FrRBLILE, BEBEAEI/Iu- /57 TRHELL,

BEXLTEERERECR L.

KR H 1

(fEORMN)
T7x/)—-n30kg. AFA Tz I—BEF—F 10k
g. ROV T7FAEFX F8kegk  180CTLORMAEM

ML, ARTAKET =) —NVEHKIZBELLE, TORRF

TE3T7x/)—NVRAFA T 2= I —RRX— P OXRBHEE

ETEEL, ERXFHEKTTHRAETB LIV MEAZR



30 di (cyanoet hyl ) carbonate (isomers). These dial kyl

carbonates can al so be used in m xture. O these dial kyl
carbonates, a dial kyl carbonate containing as R err] a | ower alkyl
group having 4 or |ess 5 carbon atons is preferably used. Most
preferred is di et hyl carbonate. The aromatic
nonohydr oxy cBRFFME® used as t he reactant in the BFEIEMO23Myvention
is represented by formula (3): 1%54 Ar[err] CH
(3) wherein Ar[err] represents an*aromatic group having 5 to 30

carbon atons, angy Lhﬁ}ype of the compound is not

(FEBEI—FRX—-PORE)

BB ImBERAAVFOREE24 (Farsy vy
7 (6mmé) ¥ FELALID) &, PEEHE L7200
Jy PVORIEE100LYRZ2FE2ICFRLEEEELA VT
FEEI—FRX—rOBEXITo -,

CAFNANA—FRXR— ., 722 =N (T7=/ NP DEMH
EFoxi{bkgdméLlTn4d, 4° — Ve FaexvrPdr==
NOBRE: 100EBppm) . RUMBAPORSZBAD
EREZE100CBEIPLBRTERMHIZ20keg /hr
THHBE L. REZ2Tok, LREREAVFOIAFA I —HEX
—hPET2/)-NVOEBEEREIIS50/50THY, B AT,
BE13IIBT25SnBEFNO. 4BE%ITRBZIE>E:
AWl (LESnBEREE 13 LR T LYy TY 7y
JAN (BERLZ2W) SVEHEEBLARKEEADEZA VTR
BYH5I¢B8TE3), REREDEEIX200T, gL 2
ADERENILXE6. 2kg/ cm?’ -G Thot, RE 1
OOEBNWTERENLAS ) — VRO AFA I —FKEX—
POV ReBEF30LVEREHE 24 cHEALL, REH
2400, PAFAI—FX—- PR EFI2LFETREE ]
OOICEALAE—-F, REE240FBELIVELET A A5
—NETVATFARN—REX—- L2 BN A2 EE2558T.,
BMB26TCHRMBEE-, BohrBEEHWO— L BRI S



limted as |ong as the hydroxyl group is directly bonded to the
15 [l1lTustrative exanples of Ar[err] in fornula

aromati c group.

(3)71n-

crude. a phenyl group and various

al kyl phenyl groups, such as phenyl, tolyl (isomers), xylyl
trimet hyl phenyl (isoners), tetranethyl phenyl (isoners),
20 et hyl pveesmiiesoi soners), propyl phenyl (isoners), butyPeT/IP96/2734

(i somers),

phenyl (isoners),

cycl ohexyl phenyl
as net hoxyphenyl
but oxyphenyl

élsoners vari ous al koxy hen groups

JC W & %(W RREE 2e8hsxl pBdfiyE ti.s

V2. 3kg/ hr TEREMNICERZHELE, ENERDTH
DRAFAMT 2o —REx— b, BERD, $FESMEE F
DX VIEEMRVCEOREZTAUORAERED . EF 1 3 b
517. Tkg/ hr CTEMHICKEIBELERZRBI4~HEA
L, BERILADAFA T 2= NI —FR-F 28 0ER
MErEE21LIVEHBE2228BTHEFE23XV16. 67
kg/hroketiLli, —F. REBl14PTpml. &
UFBFESMc Fex L8P RUVCETOREL SR MBEIERD
BREh, CORBREN— KL BELSRUEELE6 2D
VRAF—1T7TICEAL, BF 18IVRREBLLITERL
T, BEHOBRY %2, BB 1400 8F 15, BF19EK
CEE32RBRTBEUVUREE£100~1kg/ hr THRELE
ERBLILATHREIAELLEORB RO — W2, BEGEMAME
300~2, 0O0OOWMOM, XFE20XV0. 03kg/
hr TEBEHCRSITREH L, ML, SF20»12 60
FA~DHEHLELRSGIE, PZYHEF13TOSn
ERO, 4EERICHEBETEIREEY. BE3 L UHRB L,
EERIZ2000FMfTok, TOHMEFHCMEONES
DrI770RR, FEEORE., ER*RELEES L
EmMA#S500KM. 1000KME. 1500KH,. 200
ORBOEFEORBLARIATEET 13 ICHETLLEY
TV 727X oEEE100»6KEHENRIREERE

di et hyl phenyl (isomers), nethylethyl- phenyl
(isomers,), pentylphenyl (isoners), hexylphényl (|soners) and

such



31 (i somers); vari ous hal ogenat ed phenyl groups,

such as fluoro- phenyl (isoners), chlorophenyl (isoners),

br onophenyl (i somers), chloronethyl phenyl (isonmers) and dichl oro-
5 phenyl (isoners); vari ous substituted phenyl groups
represented va the formula (10): 10

[err] i ko) ad wherein A represents a bond, PERPYRI¥Nt
group, such as -0, -S-, -CO or -ggkerr]-, an al kyl ene group, a
substi - tuted al kyl ene group of th ollowng fornmula: [err] 15

MOY Y TAEBRYMLE, 89V 7L BT 3 5BHRES
FYOR (Thbb, FFEKESHE FeX L LABRVETOR
) LLTVEeERFaxv Y722 0RUBYE Fagsxyy
T2/ VRUEDOBREOBREXRAE L., EEB®% 500
RFE. L0CORM. 1500RBAEAV2000BH AL,
EYVITINOEFEESEYRBEOS nic T 3 ERE (WR)
. Eh€h0. 19, 0. 19, 0. 20BT0. 20T
Hole, ¥, EEMHB 200 0RMBBLEARADES 1
3FO. REBEMDOEABRIZ, 7=/—L (UMFLELIEP
hOH) 51 E&%, A FAT7z=rH—FXx—F (UFL
ELIEIMPC) 6E&%. Y7xz=aAb—F%X—F (UFL
HLEDPC) 0. 4BE&%., 7=Y—A (UFLIFLIZA
NS) 0. 6E&%. Sn 0. 4EB%TChoi=, BEE*
TLLAE, FANOBMRARZIToLER. RIEE100,
REBL4., VEALA 55— 1 7TRBLOBREEDO T Hhic b

EofrfFxdvonizsros i,

He# B 1
REBLILATHEREN K, RUEFESHE Faox o
LEBRVCEOREZEUBRBROET20MLDREH~D
REHBLEZETDRVWILUAI, EEF 1 L ETEHCRAKER
ERZ1To, EGEMHE5008HM, 1000/KE. 150
ORM. 2000 MOERBORBL-BATEET 1 32



wherein each of Rlerr] , Rerr], Rerr] and R err] indepen-

dently represents a hydrogen atom or a 20 | oner al kyl group, a
cyctoatkyt—group,—an aryt—group or an ar al Kyl group, which may
be substituted with a hal ogen atom or an al koxy
group, or a cycl oal kyl ene group of the following fornmula: 25
32 WO 57/11649 PCT/IP96/02734

57

BWILLERFI LTI 7 ) ANPREE1000KED
ENBREBEHOF  IALERYBLE, 8T VES
JAEBHRESHEYE (T42bb, FFEESMHE Fax ik
EPRCEDRE) LTV X V7220 RUVE
RO RU Y72 PRUZTOBREOREYHEL -, B
EMHB%SOO0RM. 1000/RM. 1500HMEV20
OOBMTHE. E§Y Uy 7 VOoFBHEEEAYWROS n W
T5EENE (WR) &, £ ®h0. 4. 1. 0. 1. 5Kk
G2, 1Thofe, ¥, EEHEBK2000KHARBLILR
ADONE1390, RIKEAMWOMMKIZ. PhOH: 53K
%, MPC : 3. 5EZE8%, DPC : 0. 1EE&%. AN
S:0. 5EE%. Sn: 0. 3EE% ThHh-o-, EELFE
L%, FRAOBEBAREZT-EHE. BHE100, %
ZBIARVCAIOREO—RIIBREOAFBRDLNIL,

B H 2

4, 4° —Ce FoxyrP7z2=2A%600EEPPmMY
L7z /—-AERAVAUANARREN 1 LXAHCRAKRCIRRT
BfTofk, E&EMKSOO0ORM, 1000KE, 1500k
M. 2000 RO ERBAOBBLAFATEET LI 3CHT
EERYCSFI TSI AN REE100206EEHEHN
IRISEEHOY Yy I ERVHLE, £y T7AEHTD
SEREECFTWE (T bbb, FFEEEME Fax (ke



[err] 5 wherein k is an integer of from3 to 11, and

t he hydrogen atons may be replaced by a | oner al kyl group, an
aryd group, a hal ogen atomor the |ike, and t he

ar ticring in formula (3) my be substituted 10 wi th a substituent,
such as a | ower al kyl group, a | ower al koxy group, an ester group,
a hydr oxyl gr&ﬁg?wH%” nitro group, a hal ogen at om andPETAREE334gr oup;
a naphthyl group and various substituted napht hyl groups, such as
napht hyl (isoners), nethyl naphthyl 15 gﬁ%oners), di met hyl napht hyl

(sorer o oHor gl W g o L 0 B9T8d w LI iy U goer) an
FURVY T2 VERUVEOREOBREYBELE, EEMR
%S O0OO0RKM. 1000RKM. 1 500MMET 2000
REATHL, EY Vv 7 VOFEHRESAFMWEOS nicRT 3
EEH (WR) . £h®Fh0. 9. 1. 5. 2. ORU2.
6 Thotc, £/, EBEHE 2000 MEEBLABADE
Fl3%0, REBADOLMMIL, PhOH: 53EE%.
MPC:3. 3E&%.,. DPC:0. 1E&%. ANS :0.
SEE%. Sn:0. 3ERE%Chor, EEXEI LI,
FADHBARET - LRR, RKE£100. BEE 14K

CRALOEFO—BIHmEONELBD LA,

KXY 2
(g oK)
Zz/)—=N40keg. RUNELF S8k g2 ZERKB
FTS5O0OCT1OmMMB L, £RTIELLATEZEL -,
TORBRETDI 7 =2/ —VOKRBYEZWETEEL, EXE
BRTTHAET A LICI Y MBEB+RABML -,
(FEEI—FX—boflE)
MBE L LTHEB2EF 1 3B IATIiBERO. 28
BR%YCR2L52BAVAIUMNIE,. THHA 1 EERYICER
KLTRIE®R2fTo, EEIX 200 0BT, DM

BEFHPHMBEOHNFED P 743, EXAFTOHRE.



various unsubstituted or substituted heteroaronat- I ¢ groups, such

as pyridyl (isoners), cumaryl 20 (isoners), quinolyl (isoners),

melt Ny pyTT adyl (1 SONErs), Chroropyr1dyl (1soners), nethylcunaryl

(i somers) and met hyl qui nol yl (isomers). Preferred
exanpl es of aromatic nonohydroxy com pounds of formula (3) include
phenol ; vari oweowhioys - 25 phenol s, such as cresol (i SoCEIBI6O2R¢] eno

(i somers), 33

trimet hyl phenol (isoners), tetranethyl phend 9(i soners), et hyl pheno
(i somers), propyl phenol é%;?ners , bu- tyl phenol (isonerﬁg,

di et hyl phenol (itodetsRk EnistliiE s hit, EEBHHES OORME., 100 0K

M. 1500KB. 2000 FMOEFREOBARALIERRT
BE1IRLHBILLERY TV VI ) AV REE100
PoEHINIREBEEDOY - IrERYBLE, &F
YINUEBIALAFEBEERESHYDHE (T2bb, FEKS ML
Fex (B RUVEORE) LLTYVEFrd Y P 722
NETTPEeE Frd Ry Y 72/ VERUEDODREODRE X T
ELl, EMAHB%S500/RM. 1000RME, 15008
MERCG2000KMTELE, €Y  7VOFERESHDHE
OTikNTBERK (WR) &, ThEFhO0. 37, 0.
38. 0. 39KXT0. 40Thot, ¥, EEGRHB 20
CORFMBRALEARAOET 13 PO, RIEEREDOEHAAR
. PhOH:51&&%. MPC: 6&E&%. DPC : 0.
4EER%., ANS : 0. 4BEE%. Ti:0. 2EE%TH
ok, ERFELLEE,. FROHEKIAR2T EER. K
BE100. 8814, VFRAT -1 TRPRABLOEBEEFESOD
WTNIKLVHBEOHERBOON P21,

EHEH 3

(R OHE)

72/ —Nn40kgt—Bk#8kg®180CTT1IOR
BmBML, £RTB2KkET=z/ N EFRITBEETOHII ERRE
Uk C AL =,



| et hyl phenol (isomers), nethylpropyl phenol (isoners), 5

di propyl phenol (isoners), nethyl butyl phenol (isoners), pentyl pheno
(i somers), hexyl phenol (isoners) and cycl ohexyl phenol (i soners);
vari ous al koxyphenol s, such as net hoxyphenol (isoners) and

et hoxyphenol (isoners); various substituted phenol r ted by
the follow W82 g forpula (11): [err] %c%&§%@§§?n Ais
as defined above; 15 napht hol (isonerﬁ)oand various substituted

napht hol s; and heteroaromati ¢ nonohydr oxy conpounds, such as

hydr oxypyri di ne ((iﬁzwgg ,_,Iaygg o_x;i,cyj’rg{' (i somers) and

hydr oxyqui nol i ne (Tsoners). These aromnatic nonohy- dr oxy conpounds

can al so be used 18 X5 2 1 L 5 5k LIEE RO TS G TPYY O
DHMEEPLGRIERSBEBEF 1L LI URIBLICRLEE
BEZRBVWTHEFEFEEI—FX—IORELZITR- =,

ERZBEREL1IOER2,250. SmONBAYAFNL
A—BR—bF, Z=2/ =N (T=z)—NPBOEfHE Faxy
kEHELTD44, 4’ — Ve Py P72 L0ORE:
150E&8&ppPpm) . RUMBCHILroR22BAH 2 EEI D
CFRBIARVEES 2B THRTERNHDIC3I 2 kg hr
THEL, ERESBAEE 1MNERTI®ILILLL2 TR
EfTok, LEBEHFOCAFALI—FRX—bLT7z/
—VODEEKIZ62,/38Thy, ECIx, BF13H
TOSPLHBEMNO. 1EBRICRI2L>2E&ETAVWE (LT
POobBREREEFII LB TY 7/ X0 (RFL
W) FVREHLERKEGY LAV TRET I LB T
3] . ERMEBREEEI1OEEGCICE, VAFAAL—KX
—rPE2BETIYVERBEIBEAL. F2RCLEYAFA
A—FRXR— 112 EF9XY26kg,  hr THEHLEL, EFf
EEXEX1OKEBREIXI203C, HEEANIZXG6. 5kg
/S em’-GTChotm, EE2IVBHTINAE2EF1O0
ERBRT. EEE 1 1 TEMSMLTEF12XY25keg/hr
TEEMHICEKEE L, BE6H»PH34kg/ hr TEED
CEKREHLE, BHERI THIAFAT == VA —FX—



mat i ¢ nmonohydr oxy conpound containing as Ar[err] an aronat- I C

group having 6 to 10 carbon atons is preferably used I n the present
| nvemrtTom,—anmd—phenot— T35 nost preferred. The al Kyl aryT
carbonate used as the starting 25 material in the present invention is
represented by the . 34
fol | owi ng forweoo(@): R[ er r ] OCOAr [R&ITYIP96/02734
(2) [err] wherein R err] nmay be
identical with or different fron1R[err] % 1 and represents an al kyl

roup having 1 to 10 _car bon an aI|c cI|c roup hayvi 3to
0 o s P UMBE R, sErsEE ok P wE F 2B AE

BUORREAD BT 13 2B THERBBLIL~HALL, &
RBLAODAFAN 7220 —RRX— L 2B OERRYDLUT
21EVEHER22%BTHE23%Y32. 95keg/h
rCHhEHLAE, — 5. ZERBLAPCRAKE. RCEEFE
ZWME FoFTLEPRVEZOREZ2EORBBRBER S
o TORBEEO—BLZ2HEF1S5SRERVEEF16H2LYUELT
—17KEAL, BEFI1BRYERBRBIACBRLEL, BB
OBV E, BRB14>20H¥F 15, EF1 9. RUCHF
SEETHEUCEMRSBATEHE 1 ~1keg/ hr THEB/LE,
RRBIATERIIAW-BBRO K2, EGEHB% 400
HE~3000RMOM, B¥20XY0. 05kg/ hr
TEEBOILRACEHEH L, BEZET20200FR 4~
DEEHLELREIESETVHF 13 THOPLEEMNO

lIEE%ICERTE2EZ. EF3 L YHB L, EEIZ3
OOORMITR-T, TOMMEFLLBEDONESO T
TRl FEBFORE. ARXTELNEE SR, E&
BitS5S O0WME, 1 200RKM. 2100®MK,. 3000
MOsMMOBB L ARATHEL 3 CHILLRY V7
P ) AN LERZSBREBE1IPLEBEEHEINIREERES
MOF IV ERVMLE, EF Uy TPLHEBIIFBEEES
FHBE (Thbb, $BFEKESHE Fax L LEVRTZTDOA

E) L LT Fuso P2 BEU0YE Py Y



or an aral kyl group having 6 to 10 carbon atons; and Arferr] may
be identical with or different fromAr[err], and represents an

ar?natic group having 5 to 30 carbon 10 atons. As Rerr], there may
e'nmentioned, for exanple, the sanme groups as set forth above for

Rlerr]. As Arbfrm%i there - may be nentioned, for ex%gg%ﬁWﬁ%Qe sane

groups as set forth above for Ar rve
exanpl es of al kyl aryl carbonate Qﬂélng t hese R2 and Ar2 include
met hyl phenyl car- bonate ethyl nyl carbonate, propyl phenyl

carbonat e ey s,n&r?)% @Igyﬁ dglﬁryl,% ﬂ?ﬁ?@?‘t e, @&t%l#p@egy ar -

bonate (isoners), pentyl enyl carbonate (I Somner hexyl phenyl
tol aniéfbékif?%?ﬁmﬁp%yb B, ok p T &if"@?b A dorers)
decyl butyl - phenyl carbonate soners), nmnethyl tonI carbonate
(i sonmers), ethyl &yl 7’c’é¢@oﬁa§ﬁ(¥§rﬁ&%)ﬁ %rpoybylu H3TH5EEKR (WR)
. Eh®€h0. 11, 0. 11, 0. 12RTC0. 12T
Hole, 70, EGHK300CORMEMEBLIAFAOEE 1
3FD, REBREYOEMMEIL, PhOH: 31 EE%. M
PC:9EE%. DPC: 0. 5E&%, ANS :0. 1E
B%.,. Pb:0. 1EE%ThHho, EGB@EHFLELILE. %
ROBBRAREZTo LRRE, ERSBRATE 1. BRR1 4.
VJRAF7— 1 TPRALOBEEONThIC LMK AR

bonlkhoil,

s 8B 3

ARXRBlLATHEREWME, RUCFFERSMHE Foxd
LEHRTCEOREZEULERBBROEET20L0DFH~D
ZEHLETDLRNWILUAE, REF I LEENICRAKET
KiE&iT>7, EEHMS500/KE. 1 200/KMH. 210
OFFMl. 3000KREOERHEMOBRBLILELSTHEE 13K
WHRELRY LTI ) AN EGEEBEREE 1 DOK
EHENhIREBEOOY I ERVMALE, 70
CBTLEERECHFME (T2bb, FEKSMHE Fox
VIEEHREVEORE) LLTYEFrF Y T7z=RV

PR Ry 72/ v RUCETORBREORELZRIEL -,



tolyl carbonate (isoners), butyl tolyl carbonate 25 (isomers), allyl
tolyl carbonate (isoners), nethyl

35 Xytyt—carponate (fsoners), nethyl trinet hyl phenyl

carbonate (isoners), nethyl chlorophenyl carbonate (i somers),

met hyl nitrophenyl carbonate (isoners), met hyl net hoxyphenyl
carbonat e (i seweosiesonet hyl cunyl 5 car bonat e (i soOnePEYJPIHB7R |
napht hyl carbonate (i somers), nethyl pyridyl carbonate (isoners),
et hyl cunyl carbonate (isoners), Aedhyl benzoylphenyl car -

bonate (isoners),, %}?@4% %lq(car bg{)ate | rrer 29100 %%%)& 3xyI yl

car bonat e (|soner

OO0O0OKETEL, EF v 7LOEFEESEYWEDOP DI
T 5ERKE (WR) X, #h€h0. 2, 0. 7. 1. 4
BU2. 1Thot, £, EGHK3I000FMERL L
RANEF 1390, REBESHOEFMEMMIZ. PhOH: 3
3EE%. MPC: 6. 5E&%. DPC: 0., 2E&%.
ANS : 0. 1EE%. Pb:0. 1EERE%ThHhoz, B
PHBLELEE. FRNORABRARET-LER, ERtSRXE
(1, #RB14. RUBROBETo—BiiEoONFLR
Hoht,

¥l 4

V722 —FREX— b EERT ) —VAEDTZT ATV
ZMETCRII—FKX— 2B ETIRHET S 7=/ — N
EREELLTCERTH UANIZ. REFAILEEMCRAELR
EfFolk, BL, Z=2/—AHiICiE, P7x=AHh—KX
— IR 15EBEE%. VA7 /—-VABRS500EEDPPME
EnTwnwi, BEMMBSOORM,. 1200KM,. 2100
BHE, SOO0OBMOEEBRORBLEAFSTHEE 1 3(Z#H
BhREBF LTIV ) AN DOEGLSBREBRR 1 btk &
HERI3EEEADOY L 7L ERUMLAE, EF 7K
BII2EEREEAWR (Thbb, FEESM@: FeFx ¥

IEEYRUVCZTORE) LLTYPEFexs V7 x2=2VRBY



10 carbonates can also be used in mxture. O these alkyl

aryl carbonates,
to g carbon atons and as Ar2 an aromatic group
on atons is preferably used, and met hyl phenyl carbonate is

car

nost preferred.

I n

thvé”ﬂflég‘gnt invention is represented by the folRCH#PIP2734

formula (4):

[err] 20
and Rlerr],

aral kyl group h

i denti cal

and peps gsgnis.an al-kyl

atons, as allcycllc group haV|ng

with

one containing as Rerr] an al kyl group having 1
having 6 to 10

15 The al kyl aryl carbonate used as the reactant

Rl err] OCOAr[err]
wherein R3 may be identical th or different from

represents an aronatlc group having 5 to 30

OORETHE, EFY Y IALDOEBTHESEHEDOP b I
¥y >5EEKE (WR) X, #h¥HhO0. 7. 1. 7. 2. 6
BU4. 0Thot, -, EEHB3000KMEB LA
RRAOKEF13FD. REBEHOMEMIE, PhOH : 34
EE%. MPC:5. 8EE&%. DPC:0. 2EB&%. A
NS:0. 1E&%. Pb :0. 1ERE%TChot-, EE?
BLLAE. RNOBBRARET--RE. EHSREZE

1. XEL 14, RUVALOBREFO-BICMEORHERED
5hn i

R Fl 4

REHFAITHELMBECEZAL., BE200Y—7 b b—3%
ERELIEEEnERISMN LV FOHEELL LI BBELBX
EXEL1IYVRBAR3EFRLEEBELAVT., AFALT =1
H—=HRR— POV Tz —BX— 2 HEL-,
EMSBRREE IOBE2P52. OmOUEE~AFALT
2=NA—FRXR—- PRUBBCHLLEZBEDLBEI NG
FTREARUVEES 2B THRRCESMIC1IOkg / hrT
el EESBREELE LN CHKTEL TR 2T 2. M
HCiT, BEL13ZHBT3PbBRENRO. 1BEE%ICE S X
IREERAVWE (LEPLBEREF 13 LB ILY LT

4 ASEEREAE bR sl o
@8 CRN T o . 210 (a0 Fekt be

(4)



36 carbon atons. As R err] there nmay be nentioned, for exam

pl e, the sane groups as set forth above for Rerr]. As Arferr],

t here—ray—be—menttoned,—for—exanpte, THE sane groups as set forth
above for Ar[err]. 5 As al kyl aryl carbonates having these
Rlerr] and Arf[err] there may be nentioned for exanple, those

whi ch are setwo 97/11049 forth above for alkyl aryl carbonat @T#P¥3ent ed by
t he above-nentioned fornula (2). O these al kyl aryl
carbonates, one containing as 10 R ebr$ an al kyl group haV|ng 1to 4
carbon atons and as Ar3 an aromatic group having 6, t 12ap arbon
atons is pre- U V¥ YiaApvy(@auL éihbi‘}mﬂ:halﬁp gyt % egilf_ LA %m)st

AWTBETAILATES), EMEEREXL 1 OFER
Eix195C, #EEHIZ194mmHg ThHo., HFR2
IYVEHTAVAREET2528TEMB26 CRBSN T,
—BREF2TRVEF 28 LIYBTH2CEB/RL., BRY D
EHGErEF27TRUCEE290&Y 2., 4kg/ hr THER
MicEEHLEL, EREEXEHX1OBECORAREYD
—E, BE3IOMBLYRASAT—31RUCEFI2%&ETH
EcERBRRL. BYORKEEBEADIIEF 13267, 6k
g/ hr CEBESE14A~ERLE, BREB14DOVTz=2
H-—RE—FE2EUERYZEF21IVEERZ22RT
ME23LY5. 55kg/ hrTketiLi, —F. K%
Bladv oMl RUFFESBEE Fox P LABRTE
PERE*»SUBEREABRENL, CORERO—H2HEF
15RCEBT160bYRATFT—1TRUVHAF 1S ZETR
RBIACERLE, BEBEORYE2, ZRREHR1 4H00LHF
15, MF 1 9RUVELFI*2BTCHUVERSERER]

2kg/ hrTo#ElLi, BRBLATHERENLTLLEOR
ko —®mr, EEMBEB400~3000KMOR., &F
20XY0. 05kg/hrTCHEMICRAICEKEERLE,
P 400 RBAUBRRIEE2020FRI~DEEHL
BRI BOTVNEF 1 3IOPOYBRENO., 1EEBICH
FTEsEY. BEFIXVHBKMBLE, EEEIT 300 0RFMIT



preferred. The typical reactions which are involved in the

15 process of the present invention are represented by the
foll owi ng formul ae: R[err]C[If{err] + Ar[err]OH [err]
Rlerr] OCQAr[err] + R err]CH () [err]

OCQAI + A OH Al
T e ot OV o) el A tern) | m ety
Rlerr], Arferr], Ar[err] and Ar[err] are aéegeflned

Role, ROMBABFIVEO T TR SHFOR
£ HEXTECEBESNA, EEBHS00MHM, 120
OFM. 2100FM,. 3000RBMOERMOBBLLR
RTCHEEISKLBILEREY VIV ) AN bERSE
REBEIDPCKREHENIEEEAYOY I ERYHBL
Tco BV ILMIBTIFEFHEEESHYE (Tibb, BF
BEHe FeXx 4B RTVETORE) LLTVE FerXxy
P77z A RUBVEFRFeR RS T2 ) VRV EORED
RE*BELL, EGBHAKBES500/FM. 1200/RM8. 2
100BRUVIOOOHHMTHEL, EV Vv ILOEFTERE
SRAYVEDOPLEHTSERE (WR) . ThEh 0. 2
0, 0. 21.0. 21RW0. 21 Thot, . EE
PR 3000 NARBRALERADEE 13F0, KIFRA
MOEMRMEIXT. MPC: 24. 1E&%,. DPC:75. 6
EE%. Pb: 0. 1EE%ThH-"=, EGE&rELELLE.
FHRORBRARET LBR, BEMEZRERZE]1, BRI
4, VRAT7-1TRPRODEEEOVWTLCODMEDHE

RBDoh2dhoi,

ERHS
EEPITEHE-RECERA Y, R4IZT LEEEZRAWT.,
CT7x= N —REA—- P EREL -,

BEA40DY— 7 PVv—%EHFL-ERL2m#HEERS AV



37 above, each of Ar's appearing in fornmula (1V) indepen-

dently represents Ar[err] or Ar[err], and each of R s appearing I n
formula (TV) Tndependently represents R err] or Rerr], and

wherein when Rlerr] = Rerr] and Ar[ferr] = Ar[err] in formula (IV), the 5
reaction i s a sane-species internolecular transester- I fication

reacti on genemmidemown as a di sproportiona-
When each of the reactions of formulae (1), (I1),

t | onPOTRERBA/ 1204,

(rrr)y and (1V)

is perfornmed according to the process of 507 the present invention,

di al kyl carbonates or al kyl ar

carbonates as the starting

|
WMHMSMrmgﬁ%&%# 2 3 A BOE 1 VR H @r ihowi xture

and aromatic nonohydr oxy conpounds or al kyl

aryl

carbonates as the

reactants for the keBot Yntcanrble wseck Fngi vidual py—orr (7 = 7 — L

DEFESMHEE FoFvikdpeLlLTnd,

UV T 2= AOBE: 200EE£DP pm)

4 ?

Al

-k Fuo

RUAFNT

EENA-RR - IPORIBADEZEEINOTRELE

VEEFS TR TRRTESEMIZC3 1k g/ hrTHEHBL, &

BREBERERE 1IAZRTERB LRI TEREZT2 2,

LtREEYOEMHYR, EEROCOETSICBITHE (8FS5

DT, BRBL1LADPLEAREINI2BET1L9ODEL., ERS

BERBHE 101#6@Wéh6@%129®ﬁ BEE3I,DL

HATILERERGDHEEGLTEREND) OERR. V4

FhNA—RRX—-—1+49. 9EE%.,. 7=/—N44. TEE

%, AFNT7Tz=2 ) h—FEXx—b4, 9BEERICRD LI 2

ERAVWAE, ERSBEREHEOEEGICTR. YAFAH—KRX

— FPE2EEBETIVRRBEIICEALTCHTARIELEY AF L

—REX— P EEFIEECS55kg/ hrTH#HBLE, &

PRKCIX,. BF13KBI73PbLEENRO
BLIOREYHMBEEAOCELOEF2 24 L YHELE (LR

2EB%ICR

PrE#EERXETF13LEZBITILEY T Y 77XV (EFR
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T&3)], ERZBRER10FEREET203C. F#HRE

1126, 5kg/ em?’~GCTholt, 8.
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15 in mxture. Wien Rlerr]=Rlerr]=R and
Ar[err]=Ar[err]=Ar in the transesterifi- cation reaction of
formula (1V), a diaryl carbonate and a di al kyl carbonate can be
obt ai ned by a sane-species i nternol ecul ar transesterification
reaction of a single 20 - type of alkyl aryl carbonate. This is a
preferred WO hodi ment of the present invention. — FCTAPI6AZI34
Further, when Rlerr]=Rerr]=Rerr]=R and Ar[err]=Ar[err]=Ar[err]=Ar in
formulae (1) and (1V), by conbining the re8cqion of formula (1)

obt ai ned {rom & Bl Byl Bar Donath Bis 0 8 5 x ERL TS LT

> BHEE] I TERSETHF12LY55keg,/ / hr TER
it EH L, FE625631kg/ hr CEBEHCHEE
HBLEREEADIIEE 1 3B THRER1I4~EALR,
REBLATREE, RUCFFKESHE FoX LEBERT
EOBRERXGLRBELIERENL, TORBTRO—BLH
FBI1S5RVCHEE1I62bYVFAT—1TRUEF18Z28T
RERBDIALBR L, BEBRORY R, RRB14H»0H
Fl5,. BF19RVCEEFI*RBTBUVEMSBEEE 1 ~,
lkg/hr THBELE, BEH14TEREAZLETEOR
MEO—-Wix, EEMAH®%400~3000RBEoOR. 8F
20XY0. 05kg/hr CHEEMIZRALKEHLL,
BECE2. BFE 2000 FR M ~D®KEcHLERKRE S &,
SEYVEF13TOPLBENC. 2EE%ICHEFETEIR
. BEF224 VB LIE, —F BRERBLIOEEDE
EE21LVEMERB22CLTERL, SO ERMYErEYT
23,. BF105%8T., BE20D0y—7T VA Z2EFL
TEREBRLIOA VFOWBREILPOLRIERSBEEXEHE
101k, #TH1022062. OmoBIEH#AL., EES
BREE101ATRREE2{T~7%, EF1 050K (4F1
05T, HE2ILERR 1 142»bBANEAZHEFL
l9DERESLIEREIAS) OBERIE, VA FAL T —FK

X2—1+43. 1EE%., 7=2/—N24. 5BEE%. 2 F N



an aromati ¢ nonohydroxy conpound through an al kyl aryl carbonate as
shown in fornmulae (V) and (M). This is an especially preferred
enbodrment—of—ttrepresent TTIVEnt Ton. 5 ZROCOR + ZAr OH
[err] 2ROCOAr + 2ROH oo (V) [err] 2ROCQAr
[err] ArOCOAr + ROCOR y oo (V) [err]

Recycl ing of wase#iigdoky! carbonate by-produced in 10 t beTismeniBon of
formula (VI) as the starting materi al for the reaction of fornula
(V) results in the fornma- tion of 1lgmgl. of a diaryl carbonate and
2 nol. of an ali phatic alcohol from1 nol. of a dialkyl carbonate
and 2 nol. of an Zrenmat/i-crremdbyer X2 FONPQUENE %15 < 7 = = L Whena#RACH3 and
Ar=C6H5 in the above formul ae (V) and (VI), diphenyl carbonate,
which is an inportaptgrave g & % ¢ BRLei al 2f grmanngl yeeeponat 5 fngs an

| socyanat e, can be
' SPhBENRO. 2EE%IZRZ2LIZEXETFL124%Y

L, (LEPLREREF1 13 LRIy TY
Y77 X (BRLR2RY) T UVHEEHLEREREHERW
THETD LR TED) EMSBREBE IO 1OBERE
11 98C. ®EEAIE280mmHg TChot=, ¥E1O0
2L VEHTHINRE2EET12528TEMEH 126 TEM
ERT, ~BEIEF 128 L YFEHERLI102IKTIYA71ER,
BRYOBRBEREE 1 27TRUNE 1295 Y FRB4, &
FSZET, EFfZBEATEH I LBHEREE, BF1 29
2o, ERBBREEX 1L ~DIV S A 7 VERBEIETH L.
BEESORMEENL LEOBRBBRIZRZI IS, HFEILL 7 =
SN EFHLLER L, Frit#ETd37 =/ —LhicH
BB FoxkdH e LT, 4, 4’ — Y Foxy
V72z=AVB200EEppmBENRTVWE, EHRSREE
BOBSELIODRIEREWO—BE:, HE13 0,6 I XK
A5—131ERUVERE132*BTHELIOGICHAEARSI Y.
RYORKCESYD*EET113»256. 9kg/ hr THSR
wlla~Hg&E&dh, BER114TRBE. RUFFE
Zfic FoXx L bEORVEFOREZEUBHERIBRE L
Teo TOBRBERO—BZHET1IS5KRTCEELI 16060 R
A7-117TERUVEF1182BTHEREHLIIACHERI Y



readily obtained from di net hyl carbonate, which is the si npl est

formof a dial kyl carbonate, and phenol. This 20 Is especially

i mportant. The netal -containing catal yst used in the present

i nvention is one capable of pronoting the reactions of formul ae (1)
to (V). As such netal -containing cata- | ysts, there nmay be

menti oned forWEPH%: 25 PCT/JP96/02734

39 (1 ead conpounds) | ead oxi des, such as PbO,
Pod err] and Pb[err]derr]; |ead 74Ul fi des, such as PbS and Pb2S;

| ead hydromdes,ts;ucﬁﬁi&a)ﬁg%‘ EREL]14PLEE1 15, BT

19RUVEFI10S52BTHVCERSBEFEHK 101 ~2k
g/ hr T, RRXL114TRAESNELEOR
MBEO—HBix, EEWHBE400~3000RMoM., ¥
120XY0. 1lkg/ hrTHRA‘ICeHLE, MELSE
BE120000% N0 ~DKEBRIVEBICREIE., D2 VEF
113RBSTA3PhRENO. 2ERPIHEFETCEIELE
Floavofilh, BERB1140XRHLHETE 121
JVEMB122*8BTCHE123LY6. 8kg// hrT
HEH LA, BE 123 0BARITISUBY T == h—
FR—F+Thotc, EBIZ3000FAITR-o7=, Z O
KHREVEOFTIARR . FEEFORE., ARAFXRTE
HEShf, EERBS500RKHE. 1200MM. 2100
FBHE. 300 0RO ELEREOBBLARATHEE]1 3RV
BEL113IZHBI LI 7Y T ) Ao ERSEEZSE
1ERTC1012bZnhBPREEHENIRIEBREDOS VT
NERYBLE, £y ITACBT2FFRESEFDE (%
bbb, FHFEELZB e Fe X ke RUVEDOERE) LT
CeEbluR o7z ARUTERREYRY ST 0R
CETDBEOCREXYRELL, EPBHE%S500KMA,. 12
OO0OFM. 21 00RMBAUV3I0O0O0ORKBTHL. &7
NOEFERESHEDHEOPDLDIIHNT2ERKE (WR) (3, ¥

Fl3ksnwT, ThAh¥xhoRKET0. 40. 0. 41, 0.



as Po(OH)[err] and Pb[err]err](OH)[err]; plunbites, such as Na2PbQ2, 5
K2Pb2, NaHPbQ2 and KHPbQ2; plunbates, such as Na2Pb(O3,
Na[ErTTHETTI PO erT T, REerT PO ErT], R erTJ{POCONerT]], K err[PoJerr],

Ca2PbO™4 and CaPb3; | ead carbonates and basic salts thereof, such
as PbCJerr] and 2PbCJerr].Pb(OH)2; lead salts of organic aci ds,
and car bonat ewogyidaasi c salts ther eof, such as 10 PCT/IP96/02734

Pb(OCOCH err])[err], Pb(OCOCH3)4 and Pb(OCOCH err])[err].PbO 3H err] G
or ganol ead conpounds, such as Bu[err]Pb, Phfarr]Pb, Bu[err]Pbd,

Ph[err]PbBr, Ph[err]Pb (or Ph6Pb2), Bu3PbOH and Ph3PbO wherein Bu
represents a butyl 2g9ro0p. aéd2 P BepredF s a ghenp v Tt . € hgfaap)

al koxyl ead conpounds and aryl oxyl ead conpounds, 15 such as

Po(OCH err])[errig i €Hber ri @ Pb(gPh); and kp( Oih)72 bead; 8 © & - =3l l oys,
such as Pb-Na, Pb-Ca, Pb-Ba, Pb-Sn and Pb- Sb; | ead ninerals, such

as gal ena and zgﬁy‘%%d hﬁn% #Wmﬂﬁb}%d@-{ﬁﬁs’nf }_t}?%% %% gr&ounds

(copper famly
KEH1, ZBB 14, VKA1 7TRFARORBTEDON

THhHIZCODRBEOHEBFRIRD bR AR No i,



20

Cud, CudfJerr],
Cu(acac) 2,

AgBr ,

[AuCferr] CGC(

sents an acet

40
al kal i

salts or conpl exes of copper famly netals, such

CuBr, CuBr[err], Cul, Cul[err], Cu(QAc)[err],

copper oleate, Bu[err]Cu, (CHerr]OJ[err]Cu, AgNJerr],

silver picrate, AgCerr]Herr]Cl(err], Ag(bullvalene)[err]NdJerr],

net al

tone chel ate |igand;
conpl exes, such as Li(acac) ald

Gjehﬁ%[arﬂ[erﬂ ami[QKCﬂ%)G]4\Mmran QAC repre-

and acac represents an acetyl ace- PCT/JP96/02734
QI kal i nmetal conpl exes)

LiN(C[err]Herr])[err]; 5 (258 IRl Brash

ARBAILINIT, SREFMBOFET COHREDE LR
RORLDTATARBERCLIVEFTEYV - KX — 2 8
ETO2HBEREBVT, HEYWE. REOERTF/ XE27
VRAREOBERBDCERTI»HEOFFHSMLE Fux
VERURTVCEOBELOLRABIVBELZ PR LY
BOFBERESHFDEO, BEOLRITNT2EEKL (WR)
ELIRATARBREEFRNOMBESHABHEESD IOV TH
ELT2. OLTREHBFLAAROEEBEZRFAXTBREIEEZT
7. ARBOFHBILIhiE, REBPEFCB T EMEDH
e FEL2LE, FELLR2VWEHROREEZB S LB TE,
ENE Lo THEEFEI—FAX -2 EBUTECHETS -
EBnTE B,

ERADFER, FHFEERII—FX—FORBRELL
TERRFBFEN—FAX-—IUEDLDDTAFARERE
ZRyFRHLBDIVBREBRERXNDOVWTAOFAXRNTITRIBIR LA
ATH2, FUERALLIYFBFEI—RX— bOBELFT
ROBE . BRHESTREBEAYWO Bz R T AVRBRRIE
RPLEEHT LN L 2T, FEERE I - KX — FOERS
BEZRPBICE--TED THENCERETI I LETE S,

25

as



zi nc conpl exes,

such as Zn(acac) 2; (cadm um conpl exes)

compotmtsy 1 ﬂlliﬂllllWﬂllTﬂH Ty Er AT ComeTExes, such as
tCO[errfp, Fe(COTJerr], queH]WeHD(aﬂeH] Co( nesi -

Fe(C[err]H err])

tyIene)[err](PEt[err]Ph)[err] CDC5F5(CI»2 Ni-[err]- C[err] err NO and

ferro- WO 9008, (zirconium conpl exes) 15 HP96
zi rconi um conpl exes, such as Zr(acac)4 and zirco- nocene;
(Lewis acids and Lewi s acid-form ng conpourids) Lew s acids
and Lewis acid-formng transition met al conmpounds, such as
A X[err], TiXerr], TiXerr], VOX(errEERD&EH & 20 ZnX[err], FeX3
and SnX4 wherein X represents a hal ogen atom an acetoxy group,
al koxy group or agn arygosy (1) group; and
R'OCOR'
I (1)
0

cRahzvTArEALD—FE—F, —BKX (2)

R®OCOAT?
I (2)
0
Tﬁéﬂé?w#»?ﬂ—»ﬁ—ﬁ*—FKU%%B@E%

MY RsRILBERIHENRL., —&X (3)

Ar‘OH (3)

TRAhIEBEKE/ L Fuxvbedm. —&KX (4)

R°0COAT?
I (4)

6]
T%éhé7»%w79—wﬁ—ﬁ*—F&U%nbwﬁ%
%;U&éﬁmeﬁﬁnéﬁmwﬁ[ﬁb\—ﬁi(l)~
(4)KBmT~RHIV&UR“@%*HMQK&%&I
~1O0DTAFLNE, RREEI~10DEREEETTIIRR

BE6~1007F5—AxFLEERL. Ar', A r?. BIU

an



organotin organoti n conpounds, such as

Iéﬁ:l?—f[;err] I)[ Hm“ﬂma\““m\ 25 (CgHS) 3ISnOCO.Gr?3Hg, Bu3SgS§:OCHS,
n(X:(X:l_IB, * c L B §

Bu[err] Sn(OCOCH[  err])[err], Bu[err]Sn(OCOCerr]Herr])[err],

F’h[err]SnOCH[err;, (Jerr]Herr])[err] SnOPh,
Bu[ err] Sn( OCHV@®Y1%f%rr], Bu[err]Sn(OCerr]Herr])[err], PCTJIPS6/02734
Bu[err]Sn(OPh)[err], Ph[ err] Sn( [err])[err],

(err]Herr])[err]SnOH Ph[err] SnOH, Bu[ errfSnG,

Calal vt s are of Pebi) G o ik RiEh PhE LS 3 0 DX FUEEBRAN & or gani ¢

conmpound present .in th eac- tion_system such as an aliphatic
MwMLanmm@ﬁﬁgéﬁﬁ%ﬁﬁﬁ%ﬂ%ﬁ(ﬁﬁﬁﬁ%ﬁﬂ@@%%

carbonate, a diaryl
BEREBBRLEOHETS S —8KX (5) RU—8&KX (6)

ROCOAT

I (5)
0

AT OCOAT

I (6)
o

LVRBZEIVBINGIDRAC LI 2DOARIT LTRSS
NBE37TAFILT YV —NVAI—FRX— ROV T Y - I —FX
—PLYUBERDZIDPLRLLIBOFFEREI—FX— 1+ (£
L, RETGATrix, thfth, HEYEERUCRIEHHEICHE
LTR', R}, R*BLXTVATr', Ar’, Ar*»6B8i1IN )
RFRETIFELCLAPVWT, FEESZMe Fux P LEHRT
TOBEPLRIBIVBIENDIDPRCEL1BOFFERE
EEPEO. BEOCSRBRIIMNTIERKL (WR) 2. OM
THEBLEELEBEZRTFARBRRE LT, HERR
(WR) B=ATAXRREFNOBMESARBERSYIC-
WTHRBLELOTHY ., S FEFHRESADER. HEDHE.
RiEHBERCRAFNRERNOBERD LY 258258
3R <LEH1IBEEBERTIIOTH- T,



M@ l carbonate. Those which are 10 obt ai ned by

car bonate and

heat - treating?"?' Hm ﬂ' ogether with a starting material, a
redtT?ﬁﬁ‘?ﬁﬁﬂ — product thereof prior to the use in the
process of the present i nvention can al so be used.

It is preferred that the netal -containing catal yst 15 have hi gh
solubility i wobmiib4squi d phase of the reac- ti on BOHIRMO2BY ef err ed
exanpl es of netal -containing cata%ysts i ncl ude Pb conpounds, such
as PbO Pb(CH)[err] and Pb(CPh)2 conpounds such as Tid[err]

and Ti (OPh)[err]; n conmpounds h .as Snd [ Sn(CPh)4
Bu2SnO and 20 ﬁﬁuﬁﬁ(ﬁ%)‘? K I‘—ae?"c é’s ?@Was%% ﬁ

Fe(OH)[err] and Fe(OPh)[err]; and reaction products of the above
nmet al conpounds with the starting material, the reactant or a
product formed by the Ararfsdsderyfication react( @ of the starting
material with the reactant.

(BEL. R (7)) BT, Ar'iEimBoFFEKEEL2EXD
L. miE2UL0EHEE2EZEDLL, £—OCHERATr‘Z0F
FEREDVWThONBLIEEALTHNTHIW, )
TRbah.

REBRESHMe Y ux k4P OoBRERTRO—HBA(8)

—O0r—Ar*~<0OH)n-. (8)

(BEL,. X (8) BBWVWT, Ar‘tmiZEELE=EYTH
Y. nEl~mOEBETH->»T. —_~ OHERU-0—XEiZ,
%, Ar'Z0FFRERLOVWThONEBIIEALTNT
v, )

TEbash, Bo. BHEOLE. BV TAHI AN R R —
FPERARETAVZIAT I A I —REX—PBAETET A
X ANF=NE, BTAFIAT IV = I—RE—FEEIX
BT VA —FX—PRAXTDIT VI —rR I AR=
nE., RCEIPTALZIAI—REX— b+, BTAFALT I —1
A—FRXR— rEEREVT V-V I —FR—bPICEHET IS
WAR=NVEELYRZBPLBEILDI LD 1 EICLER
WEALERETCHFELTWAZLLEHEEL T DH K,



In the present invention, it is possible to use a

s -
gtz)l ubl e l'm"mmumm,ﬂmlsggo?at ﬁgyféa\é\{]z 82 stsls?g?n c:)rr]rpl ctely this case,

froma préactfcat VWedpotnt, it is inportant that the catalyst be in
a form(for exanple, a slurry 5 form such that the S’{% an
exert satisfatPd @,‘049 catal yst activity in the reacti gﬁb @éﬁ"\c

As nentioned above, in the present inventiong the aromatic

pol yhydr oxy conpound and a residue thereof (which originate from at

lné?éﬁi glne {rﬁgber sel gryes fr2mE 20r o & they & gl CORsIESH NYASf thepyarting
| RO (C) XVBENZDPRLLIBTHDI I LEBERL
TOBREIKCERDO F &,

(A) REBELLTOEFEE / e Fux i btdhoi
{CERR® .

(B) Bz ATAMEBRERETROADZI VT Y —A I —KF
—FOTIV-RAEBEBRIIERVRVEORILERY.
FVBRENDZDPRSLL1IE,. RV

(C) REBMALELTOD7=/—NIZBARL, TEO—#&

X (9)

(XN, Y'', EHES. REE1~30%2FTH2MED7T
MAvE, XiE-0—-, —CO-, -S—., —SO0,—. —
SO-RU-COO—P»oBEIhd2M0EEZRT, )
TRENDIFFEECE FoXx LAY RV ETOBILERD.
SYRIBIVBEIRDIPRCEDL1E,

3. ZEEK (WR) 2. OUT~0H#BLr,. S XEFHES
fic Fexo{bkdWnEgEEa o —A LEFEFEE /b



reactan roduct of the transesterification) are,
respecti m Min &H""?d by the f0|I!50\M ng for nu- |l ae (7) and (8):

Ar[err] (@)) wherein Ard represents an
aromatic gr oup having a valence of m mrepresents an inte-
ger of 2 or nore, and each -OH group is I ndi vidual |l y bonded to
an arbitrary mwangp/11049 carbon position of the Ar4 BCTB/04 20
[err] Arf[err] (8) wherein Ar4 and mare as defined
above, n represents an int eger707 fromlto m and

each of the -OH group and the - p%roug i ndi vi dual | y bonded
to an arbitrary rFrig¥ 2% &% % K iicErBol boSiBivon & 2 heBAB SR IDE

MRADO—BEIATANXBRREERPObEEH T I LITX
STITITLER/BLTIIBRHEIEIFLRZEERDOFE,

4. BFBEET/ L Fox k9P EEFEKSMHeE Fo
FUOUEDORENAOOEERDPPOUTTHIZI L ZHE
LT OB REAISKKERD FE.

5. BARKLHIBOFBHEI X - b2 EROICHE
L.BPRLVIBOFFEI—FAX—TF12EHFHLESE
BEY SHT IR ARBREBADES AT ARARRE
DREBPLERPILKREHT ILEZHRBMLTI>BRALE
BRoF%,

6. REDELLTOEFFERE / L Fuxbéd®dd.
RERRBLLTOFEFTEE / L Fexvikdbhe. RE
BRLIFAINENDIREKEOFEFLT /£ Fux s
BMLOBRAHHLRY, FhREREBLLTOEEEKE /
E e XUk PoREFHESHe FoxvikaORE
HA400EEPPOMUTCHIILEYBHRLTAI>MRES

w0 FE,

7. RIEBPOHEEHENIMMEZELEREBEAY O -
PRESE, BON2MEBEYAEDYEREREROL S LD
—BEIRATFAZBREERA~FEHT LI, BEE



—

43 The resi due of the aromatic pol yhydr oxy conpound S

present in ﬂf" @ﬂmmllt hem cal | y bonded, at the -O group

t hereof, t mmnber sel ected from t he group consisting
of the netal of the %atal yst, an 5 al koxycar bonyl group derived from
t he di al kyl carbonate - or the al kyl aryl carbonate, an

aryl oxycar bon¥P %G HéH derived fromthe al kyl aryl cEFBIPE0E3Yr the
di aryl carbonate, and a carbonyl g derived fromthe dia-

| kyl carbonate, the alkyl aryl car bonate or he diaryl 10 car bonat e.

above | ncl Eﬁeeé?%f?’cﬁér Bk bR e g T AR (7

formul ae (12), (13é7‘:( G:(ge&@jgg,

8. BHRYHLEREWE L *ERSBEFEENICERD
L, BRFEALBVWTELBREARBEOFEET IS
EUR~-BBRIYVRIBIYVBEILIDPRLL1IEORT
HMPRERORTARBREZITOED LRAKIZ. P 2L<
EH1IBOFBRI—FX— 128 0BBARTREVEE
REBEOTHILPLOEBERTREHL, —FERTIBEMES
CERBRIKRELRBEHERBUUL - THEEEOLE»POHR
KNCTERMOICKREHTILERAETDILERBETIEK
B5~7To0nfhdhicBROFE,



and (16): 15 [err]

(12); 20

wherein Y[err] is as defined above; 25
WO 97/11049 PCT/IP96/02734
1./3
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44 [err] wherein each of two Y[err]'s is as defined 5
above, and two Y[err]'s may be the sane or di fferent, [err]
10 WheTer 1T Z TEPTEeSeEnts a trival ent group, such as a
Cgrr]-derr] trivalent alkane group or a trivalent aromatic
group; and at |east one , hydr ogen atom of each aromatic ring may
be 15 woomegbaced with a substitutent, such as a  PCTAIP96/02734

2/3

FIG.3

25




hal ogen atom a ([err]-Clerr] alkyl group, a CJerr]-(err]
group, a phenyl group, a phenoxy

group, a vinyl

al koxy

group, a cyano

group, an
or the |like;
45

ester group, an amdo group, a nitro group 20

PCT/IP96/02734

and [err] 25
Exanpl es of these aromatic pol yhydroxy conpounds
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I ncl ude hydr oqui none, resorcin, catechol, “trihydroxybenzene

(i sopers), bi s( hydr oxyphenyl ) propane (i soners), 5

bi s(hydr oxyphenyl) net hane (i soners), bi s( hydr oxyphenyl ) et her

(i somers), bi s( hydr oxyphenyl ) ket one (i soners),

bi s( hydr oxyphenyl ) sul fone (isoners), bi s( hydr oxyphenyl ) sul fi de
(isoners), 10 di hydroxy di phenyl (isonﬁ}s),

bi s(di hydr oxyphenyl ) net hane (i soners), 2- hydr oxyphenyl

hydr oxypr opyl phenol, di h Tgﬁy &h% oxyg di phenyl) (isomers),
tri-(hydroxyphenyl)ethane (isoner xyphenyl ) benzene
(isoners), : di hy p a

tri hydroxynapht hal ene (?ggéégg RbR iJF&?uéié&wﬁ%ﬁ)faﬁéﬁékf%u%ﬁr%?%:atpolyhydroxy

conpounds and resi - BACKGROUND OF THE INVENTION

Field of The Invention

5 The present invention relates to a process for
producing an aromatic carbonate. Mbre particularly,
the present invention is concerned with a process for
producing an aromatic carbonate which comprises transe-
sterifying, in the presence of a metal-containing

10 catalyst, a starting material selected from the group
consisting of a dialkyl carbonate, an alkyl aryl car-
bonate and a mixture thereof with a reactant selected
from the group consisting of an aromatic monohydroxy
compound, an alkyl aryl carbonaté and a mixture there-

15 of, wherein the transesterification is conducted while
maintaining a weight ratio (WR) of at least one aromat-
ic group-containing substance selected from the group
consisting of a specific aromatic polyhydroxy compound
and. a residue thereof to the metal of the metal-con-

20 taining catalyst at 2.0 or less, wherein the weight
ratio (WR) is measured with respect to a catalyst-
containing liquid-phase mixture in a system for the
transesterification, and wherein the aromatic group-
containing substance originates from the starting

25 material, the reactant and/or a by-product of the



dues tkereof, those which are likely to be present  in 20 the system
for the transestirification for the produc- tion of an aromatic
carbonate are especially inportant in the present invention. As
such an inportant aronat- i ¢ pol yhydroxy compound, there can be
ment i oned at | east one nmenber selected fromthe group consisting
of: 25 (A) an oxidation product o an aronmatic nonohy-
46 droxy conpound as the reactant, (B) at |east one
menber selected fromthe group consisting of a product produced by
the Fries rear- transeshegbiteatioina dicgoddicwr bondhe erogiassd afy thiee
transe- .
present invention, the transesterification reaction can
be conducted without suffering disadvantageous phenome-
na, such as the deposition of the catalyst from the
5 catalyst-containing liquid-phase mixture and the adhe-
sion of the deposited catalyst to the inner walls of
the reactor, pipes and the like, so that the desired
aromatic carbonate can be produced stably for a pro-
longed period of time.
10 Prior Art
An aromatic carbonate is useful as a raw material
for, e.g., the production of an aromatic polycarbonate
(whose utility as engineering plastics has been in-
creasing in recent years) without using poisonous
15 phosgene. With respect to the method for the produc-
tion of an aromatic carbonate, a method for producing
an aromatic carbonate or an aromatic carbonate mixture
is known, in which a dialkyl carbonate, an alkyl aryl
carbonate or a mixture thereof is used as a starting
20 material and an aromatic monohydroxy compound, an alkyl
aryl carbonate or a mixture thereof is used as a react-
ant, and in which a transesterification reaction is
performed between the starting material and the react-

ant.

25 However, since this type of transesterification is



e i

5 sterification and oxidation products of the product and

(C at |east one nenber selected fromthe group consi sting of
aromati ¢ di hydroxy conpounds derived from phenol as the reactant and
represented by the follow ng formula (9): [err] 10

wherein Y[err] represents a single bond, a 15 di val ent al kane
group having 1 to 30 car bon ators or a dival ent group sel ected
from-0O, , -S, -SJerr]-, -SO and -COO, and

oxXi datlon products of the romatlc di hydroxy conmpounds.
exanpl es of the ofi ﬁ%’(t"r"’c’)ﬁltg}%d{f’éffc D ofn giiicky mOTROy R é‘%rﬂﬂﬁi’drl&(y

conpound, Conpoungﬁerggﬁgfegéfhmtg&ased toward the original system but

the reaction rate is also low, the production of an
aromatic carbonate by the above-mentioned method on an

industrial scale is accompanied with great difficul-

wn

ties.

To improve the above-mentioned method, several
proposals have been made, most of which relate to the
development of a catalyst for increasing the reaction

10 rate. As a catalyst for use in the method for produc-
ing an alkyl aryl carbonate, a diaryl carbonate or a
mixture thereof by reacting a dialkyl carbonate with an
aromatic hydroxy compound, there have been proposed -

. various metal-containing catalysfs, which include for

15 example, a Lewis acid, such as a transition metal
halide, or compounds capable of forming a Lewis acid,
[see Unexamined Japanese Patent Application Laid-Open
Specification No. 51-105032, Unexamined Japanese Patent
Application Laid-Open Specification No. 56-123948 and

20 Unexamined Japanese Patent Application Laid-Open Speci-
fication No. 56-123949 (corresponding to West German
Patent Application Publication No. 2528412, British
Patent No. 1499530 and U.S. Patent No. 4,182,726)], a
tin compound, such as an organotin alkoxide or an

25 organotin oxide [Unexamined Japanese Patent Application



the followng fornulae (17) and (18) can be ment i oned. [err] 25

47 [err]

Fries rearrangenent of a diaryl carbonate, conpounds represented by

As exanpl es of the product (B) produced by the

the following fornulae (19), (20) and

wn

10

20

25

Laid-Open Specification No. 54-48733 (corresponding to
West German Patent Application Publication No.
2736062), Unexamined Japanese Patent Application Laid-
Open Specification No. 54-63023, Unexamined Japanese
Patent Application Laid-Open Specification No. 60-
169444 (corresponding to U.S. Patent No. 4,554,110),
Unexamined Japanese Patent Application Laid-Open Speci-
fication No. 60-169445 (corresponding to U.S. Patent
No. 4,552,704), Unexamined Japanese Patent Application
Laid-Open Specification No. 62-277345, and Unexamined
Japanese Patent Application Laid-Open Specification No.
1-265063], salts and alkoxides of an alkali metal or an
alkaline earth metal (Unexamined Japanese Patent Appii—
cation Laid-Open Specification No. 56-25138), lead
compounds (Unexamined Japanese Patent Application Laid-
Open Specification No. 57-176932), complexes of a
metal, such as copper, iron or zirconium (Unexamined
Japanese Patent Application Laid-Open Specification No.
57-183745), titanic acid esters [Unexamined Japanese-
Patent Application Laid-Open Specification No. 58-
185536 (corresponding to U.S. Patent No. 4,410,464)], a
mixture of a Lewis acid and protonic acid [Unexamined
Japanese Patent Application Laid-Open Specification No.
60-173016 (corresponding to U.S. Patent No.

4,609,501)], a compound of Sc, Mo, Mn, Bi, Te or the

5



(21) can be nmentioned. J[err] 15 20 As
exanpl es of oxidation products of the above- ment i oned product (B)
produced by the Fries rearrange- ment of a diaryl carbonate and
represented by formula

10

15

20

25

like [Unexamined Japanese Patent Application Laid-Open
Specification No. 1-265064 (corresponding to European
Patent Publication No. 0 338 760 Al and U.S. Patent No.
5,034,557)], and ferric acetate (Unexamined Japanese
Patent Application Laid-Open Specification No. 61-
172852). |

As a catalyst for use in the method for producing
a diaryl carbonate by a same-species intermolecular
transesterification, wherein an alkyl aryl carbonate is
disproportionated to a diaryl carbonate and a dialkyl
carbonate, there have been proposed various catalysts,
which include for example, a Lewis acid and a transi-
tion metal compound which is capable of forming a LeWis
acid [see Unexamined Japanese Patent Application Laid-
Open Specification No. 51-75044 (corresponding to West
German Patent Application Publication No. 2552907 and

U.S. Patent No. 4,045,464)], a polymeric tin compound

" [Unexamined Japanese Patent Application Laid-Open

Specification No. 60-169444 (corresponding to U.S. -
Patent No. 4,554,110 and West German Patent Application
Publication No. 3445552)], a compound represented by
the formula R-X(=0)OH (wherein X is selected from Sn
and Ti, and R is selected from monovalent hydrocarbon
residues) [Unexamined Japanese Patent Application Laid-

Open Specification No. 60-169445 (corresponding to u.s.



(19), .conmpounds represented by the follow ng formul ae 25 (22) and (23)
can pe nentioned. Also, as exanples of

48 respective oxidation products of the above-nentioned

products (B) represented by formulae (20) and (21), ; conpounds
represented by the follow ng fornul ae (24) and (25) can be
mentioned. [err] 6

Patent No. 4,552,704)], a mixture of a Lewis acid and
protonic acid [Unexamined Japanese Patent Application
Laid-Open Specification No. 60-173016 (corresponding to
U.S. Patent No. 4,609,501)], a lead catalyst (Unexam-
ined Japanese Patent Application Laid-Open Specifica-
tion No. 1-93560), a titanium or zirconium compound
[Unexamined Japanese Patent Application Laid-Open
Specification No. 1-265062 (corresponding to U.S.
Patent No. 5,166,393)], a tin compound [Unexamined
10 Japanese Patent Application Laid-Open Specification No.
1-265063 (corresponding to European Patent Publication
No. 0 338 760 Al and U.S. Patent No. 5,034,557)], and a
compound of Sc, Mo, Mn, Bi, Te or the like [Unexamined
Japanese Patent Application Laid-Open Specification No.
1-265064 (corresponding to European Patent Publication
No. 0 338 760 Al and U.S. Patent No. 5,034,557)].
Another attempt for improving the yield of aromat-
ic carbonates in these.reactions consists in biasing
the equilibrium toward the product system as much as
20 possible, by modifying the mode of the reaction process.
For example, there have been proposed a method'in which
by-produced methanol is distilled off together with an
azeotrope forming agent by azeotropic distillation in

the reaction of a dimethyl carbonate with phenol [see

Unexamined Japanese Patent Application Laid-Open Speci-



10 -
di hydr oxy conpound

20

25

25 As an exanple of the aromatic

fication No. 54-48732 (corresponding to West German
Patent Application Publication No. 2736063 and U.S.
Patent No. 4,252,737) and Unexamined Japanese Patent
Application Laid-Open Specification No. 61-291545], and
a method in which by-produced methanol is removed by
adsorbing the same onto a molecular sieve [Unexamined
Japanese Patent Application Laid-Open Specification No.
58-185536 (corresponding to U.S. Patent No.
4,410,464)].

Further, a method is known in which an apparatus
comprising a reactor having provided on the top thereof
a distillation column is employed in order to separate
and distill off alcohols (by-produced in the course of
the reaction) from a reaction mixture obtained in the
reactor. [With respect to this method, reference can
be made to, for example, Unexamined Japanese Patent
Application Laid-Open Specification No. 56-123948
(corresponding to U.S. Patent No. 4,182,726), Unexam-
ined Japanese Patent Application Laid-Open Specifica-
tion No. 56-25138, Unexamined Japanese Patent Applica-
tion Laid-Open Specification No. 60-169444 (correspond-
ing to U.S. Patent No. 4,554,110), Unexamined Japanese
Patent Application Laid-Open Specification No. 60-
169445 (corresponding to U.S. Patent No. 4,552,704),

Unexamined Japanese Patent Application Laid—Open Speci-



49 . (C represented by formula (9), a conpound represented by

the following fornula (26) can be nentioned. [err] As
exanpl es of oxidation products of the above- menti oned aronatic
di hydr-exy conpound (C) represented by formula (26), conpounds
represented by the followng 10 formul ae (27) and (28) can be
ment i oned. 8 o

fication No. 60-173016 (correéponding to U.S. Patent
No. 4,609,501), Unexamined Japanese Patent Application
Laid-Open Specification No. 61-172852, Unexamined
Japanese Patent Application Laid-Open Specification No.

[ 61-291545, and Unexamined Japanese Patent Application
Laid-Open Specification No. 62-277345.]

As more preferred methods for producing an aromat-
ic carbonate, the present inventors previously devel-
oped a method in which a dialkyl carbonate and an

10 aromatic hydroxy compound are continuously fed to a
continuous multi-stage distillation column to effect a
continuous transesterification reaction in the distil-
lation column, while continuously withdrawing a low
boiling point reaction mixture containing a by-produced

15 alcohol from an upper portion of the distillation
qolumn by distillation and continuously withdrawing a
high boiling point reaction mixture containing a pro-
duced alkyl aryl carbonate from a lower portion of the
distillation column [see Unexamined Japanese Patent -

20 Application Laid-Open Specification No. 3-291257
(corresponding to U.S. Patent No. 5,210,268 and Euro-
pean Patent Publication No. 0 461 274 Bl)], and a
method in which an alkyl aryl carbonate is continuously
fed to a continuous multi-stage distillation column to

25 effect a continuous transesterification reaction in the



v

[err] .

wherein Y[err] is as defined above.

The reason why the above-nenti oned oxidation 25 product (A) of an
aromat i ¢ nonohydr oxy conpound is

10

15

20

25

distillation column, while continuously withdrawing a.
low boiling point reaction mixture containing a by-
produced dialkyl carbonate from an upper portion of the
distillation column by distillation and continuously
withdrawing a high boiling point reaction mixture
containing a produced diaryl carbonate from a lower
portion of the distillation column [see Unexamined
Japanese Patent Application Laid-Open Specification No.
4-9358 (corresponding to U.S. Patent No. 5,210,268 and
European Patent Publication No. 0 461 274 B1)]. These
methods for the first time realized efficient, continu-
ous production of an aromatic carbonate. Thereafter,
various methods for continuously producing an aromatic
carbonate have further been developed, based on the
above-mentioned methods developed by the present inven-
tors. Examples of these methods include a method in
which a catalytic transesterification reaction is
performed in a column reactor [see Unexamined Japanese
Patent Application Laid—Open Specification No. 6;41022
(corresponding to West German Patent Application Publi-
cation No. 4218061, European Patent Publication No. O
572 870 Al and U.S. Patent No. 5,362,901), Unexamined
Japanese Patent Application Laid-Open Specification No.
6-157424 (corresponding to West German Patent Applica-

tion Publication No. 4226755, European Patent Publica-



50 . likely to be present in the systemfor the transester-

i fication for the production of an aromati c carbonate, for
exanple, is that such an oxidation product is formed by the

oxi daton of an aromati c nonohydroxy 5 compound with a very snal
anount of oxygen which occasionallﬁ enters the systemfor the
transesterifica- tion, or that suck%n oxidation product is
occasional ly present as a contam nant of an aromatic nonohydroxy

o e o RSB T A A VLB W 5 o A
et e SRR s PLESLE ool SO Lo SR O
(isormers), and the;lLbkesn no. 6-184058 (corresponding to West German
Patent Application Publication No. 4226756, European
5 Patent Publication No. 0 582 930 Al and U.S. Patent No.
5,344,954)], a method in which use is made of a plural-
ity of reactors which are connected in series [Unexam—
ined Japanese Patent Application Laid-Open Specifica-
tion No. 6-234707 (corresponding to West German Patent
10 Application Publication No. 4301899, European Patent
Publication No. 0 608 710 Al and U.S. Patent No.
5,463,102), and Unexamined Japanese Patent Application
Laid-Open Specification No. 6-263694], a method in
which a bubble tower reactor is ﬁsed [Unexamined Ja-
15 panese Patent Application Laid-Open épecification No.
6-298700 (corresponding to West German Patent Applica-
tion Publication No. 4316428, European Patent Publica-
tion No. 0 614 877 Al and U.S. Patent No. 5,523,451)],
and- a method in which a vertically long reactor vessel
20 is used (Unexamined Japanese Patent Application Laid-
Open Specification No. 6-345697).
Also, there have been proposed methods for produc-
ing an aromatic carbonate stably for a prolonged period
of time on a commercial scale. For example, Unexamined

25 Japanese Patent Application Laid-Open Specification No.



15 o Product (B) produced by the Fries rearrangenent of a

di aryl carbonate is likely to be forned as a by- product in the
production of the diaryl carbonate. Exanpl es of products (B)

i nclude 2,2'- di hydr oxybenzophenone, 2, 4'-di hydr oxybenzophenone
and 20 4, 4' - di hydr oxybenzophenone. The aromatic

di hydroxy conpound (C) is a conpound 11 which is usually used as a
nononer for the production of an aromatic pol ycarbonate. An

aromati c pol ycar- bonate can be produced by _a transesterification

of the 25 aBova? Aitft [ CREELIRPURE R HHFAPER C SR56Md PRE) 1Rt O]

o1 No. 0 591 923 Al and U.S. Patent No. 5,380,908) dis-
closes a method for producing aromatic carbonates
from a dialkyl carbonate and an aromatic hydroxy com-

pound, which comprises continuously supplying a mixture

(€3}

of raw materials and a catalyst to a reactor provided
with a distillation column thereon to effect a transe-
sterification reaction in the reactor, while continu-
ously withdrawing a by-produced aliphatic alcohol ffom
10 the reactor through the distillation column by distil-
lation so as to keep the aliphatic alcohol concentra-
tion of the reaction system at 2 % by weight or less.
This prior art document describes that, by this method,
continuous production of an aromatic carbonate can be
15 performed in a stable manner. The object of this
method is tc avoid the deposition of the catalyst in
the distillation column. However, the reason for the
deposition of the catalyst in the distillation column
to be able to be avoided by this method is very simple
20 and resides in that the catalyst is not fed to the
distillation column. This prior art document describes
the effect that since the catalyst was fed only to the
reactor, no clogging was observed in the distillation
column. This document also describes that, when a

25 catalyst is fed to the distillation column, clogging of



o

di aryl.. carbonate, wherein an aromati ¢ nonohydroxy conmpound is

by- produced. When such a by-produced aromati ¢ nonohydr oxy conpound
is used as a raw nateri al in the process of the present invention,
the aromatic 5 di hydroxy conpound (C) is likely to be introduced into
the systemfor the transesterification for the produc- tion of an

aromati c carbonate. Exanples of aromatic 1z di hydroxy conpounds (C)

i ncl ude 2, 2- bi s-(4-hydroxy- phenyl ) propane, and the like. 10

Further, 2,2-bis-(4-hydroxyphenyl)pr e usual | contains aromatic
pol yhydr oxy conpo%n8§¥%e§?eggﬁtéﬁgﬁgiEggkon c§§ﬁ§ﬁ(ﬂq95ﬁsn8uFoFﬁuF§8, whi ch
conmpounds are -al SQePB’sition of £h4E, Air}zé@ejg?rt%@tao‘iu%%'.yhﬂr V5%, cg@pound
defined in he present Inventrom ~I5 [éerr]

the fact that, in this method, a catalyst is not fed to

the distillation column, it is natural and not surpris-

ing that the deposition of the catalyst does not occur

wn

in the distillation column. In addition, in view of
the fact that, in this method, a catalyst is not fed to
the distillation column, it is also apparent that, by
this method, it is impossible to efficiently conduct a
10 reaction by feeding a catalyst to a distillation column
(that is, it is impossible to conduct a reactive dis-
tillation by this method). Further, this prior art
document does not teach or suggest any solution for the
problem where a catalyst is deposited from a catalyst-
15 containing liquid-phase mixture and the deposited
catalyst adheres to a reactor, pipes, valves, means for
separating the catalyst from the liquid phase, and the
like in the system for transesterification. 1In this
prior art document, the reason why the aliphatic alco-
20 hol concentration of the reaction system should be kept
at 2 % by weight or less is not explained. However, it
is presumed that the aliphatic alcohol concentration
requirement of 2 % by weight or less is intended to

bias the equilibrium toward the product system so that

25 the reaction proceeds efficiently. 1In this prior art



52 . In the process of the present invention, it'is

essential to conduct a transesterification while main- taining a
wei ght ratio (WR) of at |east one aronatic gr oup- cont ai ni ng

subst ance sel ected fromthe group 5 consisting of an aromatic

pol yhydr oxy conpound and a residue thereof to the netal of the

nmet al - cont ai ni ng catal yst at 2.0 or 1Bess, wherein the weight ratio
(VR is measured with respect to a catal yst- containing

| i qui d- phase m xture in system for the transesterifi - cat.i

Thg aboee nentioné&cwgﬁﬁﬁt ¥§FF8 %9V8° escrlptloQNﬁﬁgﬁﬁﬂﬂ%PZFQ?(ﬁE%aess

nore preferably 0.5 or.l.es term"s m.for_ the
transesterlflcatlgﬁanhl %gtween the afl hatic ngéiol concent;atlon

and the deposition of a catalyst.

Unexamined Japanese Patent Application Laid-Open

Specification No. 6-116210 (corresponding to European

w

Patent Publication No. 0 591 923 Al and U.S. Patent No.
5,380,908) discloses a method for producing a diaryl
carbonate from an alkyl aryl carbonate, which comprises
continuously supplying a mixture of raw materials and a
10 catalyst to a reactor provided with a distillation
column thereon to effect a transesterification reaction
in the reactor, while.continuously withdrawing a by-
produced dialkyl carbonate from the reactor through the
distillation column by distillation so as to keep the
15 dialkyl carbonate concentration of the reaction system
at 2 % by weight or less. This prior art document
describes that, by this method, continuous production
of a diaryl carbonate can be performed in a stable
manner. The object of this method is to avoid the
20 deposition of the catalyst in the distillation column.
However, the reason why the deposition of the catalyst
in the distillation column is able to be avoided by
this method is very simple and resides in that the

catalyst is not fed to the distillation column. This

25 prior art document describes the effect that since the



system whi ch includes not only the reactor, but also t he pi pes and

devi ces provided in connection with the 15 reactor, such as a device
for the recovering and recy- cling or recirculating of the

catal yst, and the |iKke. In the present invention, the term

"cat al yst-contai ni ng | i qui d- phase m xture" neans a

cat al yst - cont ai ni ng liquid materi al 1o be fed to the reactor, a
catal yst- 20 containing reaction mxture in the reactor, a catal yst-

containing reaction_ mxture w thdra fromthe reactor, .aliquid
mat eri al ﬂavi ng ar?aitr?&lyéisgascgf’gl %\A?Y cbAckg reactor, tnioatcllc?ﬁ%gclea]%s

cat al yat - cont ai i RH LIS Sf Mik: o ot bketion FRBR, TSI B or
and the like. Inah@% describes that, when a catalyst is fed to the
distillation column, clogging of a part of the distil-
lation column occurs due to the deposition of the
catalyst in the column. In view of the fact that, in
this method, a catalyst is not fed to the distillation
column, it is natural and not surprising that the
deposition of the catalyst does not occur in the dis-
10 tillation column. In addition, in view of the fact
that, in this method, a catalyst is not fed to the
distillation column, it is also apparent that, by this
method, it is impossible to efficiently conduct a
reaction by feeding a catalyst to a distillation column
15 (that is, it is impossible to conduct a reactive dis-
tillation by this method). Further, this prior art
document does not teach or suggest any solution for the
problem where a catalyst is deposited from a catalyst-
containing liguid-phase mixture and the deposited
20 catalyst adheres to a reactor, pipes, valves, means for
separating the catalyst from the liquid phase, and the
like in the system for transesterification.
When a catalyst is deposited from a catalyst-

containing liquid-~phase mixture and the deposited

catalyst adheres to the inner walls of a reactor, pipes



53 - catal yst-containing |Iiquid-phase m xture, either the

catal yst may be conpletely dissolved, or it need not be

conpletely

di ssolved. In the case of the latter, the cat al yst - cont ai ni ng

| i qui d= phase m xture is in the form 5 of a slurry.
I nvention, when the cata- | yst-containing reacti

In the present
on mxture is in

the formof a slurry (which contain Si nsol ubl e matters), such a

slurry including insoluble matters is also referred to

as a

“catal yst - cont ai njfg %hguigkgh3€§ér%%gé%fgn Mt V%%é%%ﬁ(%ﬁﬁ%%ﬁ%&ﬁoﬁ%%% the

above- nenti oned wel ght ratio { has

VWR exceeds 2.0, digadygn- ; t§g¥g¥g% the deposi tion
of the netal - ’ ¥§%n?%?%?ln§e%ata y fpﬁﬁqﬁﬁg@cﬁ%&%@?é&fﬁa&' ng lig-
ui d-phase i xturejanRdrt P81 8dhesi Ok Ozgeéélf‘oxd,e%%ése%ndl%he 115 Wa¥gbet 0 the

inner walls of the reactor, pipes an

exhibit effective catalyst activity, even if it is

5 present in the reactor. The deposition

of the catalyst

and the adhesion of the deposited catalyst to portions

in the system for the transesterification means that

the amount of the effective catalyst present in the

reactor is decreased, so that the reaction cannot

10 achieve favorable results.

20

SUMMARY OF THE INVENTION

In these situations, for solving the above-men-
tioned problems accompanying the prior art, the present
inventors made extensive and intehsive studies with a
view toward developing an improvement in a process for
producing an aromatic carbonate which comprises transe-
sterifying, in the presence of a metal-containing
catalyst, a starting material selected from the group
consisting of a dialkyl carbonate, an alkyl aryl car-
bonate and a mixture thereof with a reactant selected
from the group consisting of an aromatic monohydroxy
compound, an alkyl aryl carbonate and a mixture there-
of. As a result, it has surprisingly been found that
this task can be easily attained by conducting the

transesterification while maintaining a weight ratio



the |i.ke occur, so that the reaction becones unstabl e " and hence

cannot achi eve favorable results. The reason for this has not yet
been el uci dated, but is considered to-be as foll ows. Wen the
above-#renti oned wei ght 20 ratio (WR) exceeds 2.0, an insoluble
substance having a crosslinked structure is forned by a
crosslinking reaction between the mkfal of the netal -containing
catal yst and the aromatic pol yhydroxy conpound and deposited from
g??ohéqghﬂeEPSZﬁegQ surfh%gmfgégg]gggaaég%atlc gﬂgﬂﬂ %%%t%g%i%%n%%bhas_54

i nner walls of thgtégggtggleé%égafrom(¥hé“%£oup consisting of an aromat-

ic polyhydroxy compound and a residue thereof to the
metal of the metal-containing catalyst at 2 or less,

5 wherein the weight ratio (WR) is measured with respect
to a catalyst-cdntaining liquid-phase mixture in a
system for the transesterification, and wherein the
aromatic group-containing substance originates from the
starting material, the reactant and/or a by-product of

10 the transesterification. The present invention has
been completed, based on the above finding.

Accordingly, it is a primary object of the present

invention to provide an improved process for producihg
an aromatic carbonate, which comprises transesterify-

15 ing, in the presence of a metal-containing catalyst, a
starting material selected from the group consisting of
a dialkyl carbonate, an alkyl aryl carbonate and a
mixture thereof with a reactant selected from the group
consisting of an aromatic monochydroxy compound, an -~

20 alkyl aryl carbonate and a mixture thereof, which
improved process can be used for producing an aromatic
carbonate without suffering disadvantageous phenomena,
such as the deposition of the catalyst from the cata-
lyst-containing liquid-phase mixture and the adhesion

25 of the deposited catalyst to the inner walls of the



In the process of the present invention for pro- duci ng an
aronmmtic carbonate, the aromatic nonohydr oxy conpound used as a
reactant frequently conprises two 5 types of conpounds, i.e., a fresh
f eedst-ock aromati c nonohydr oxy conpound and an unreacted aromatic
nonohy- droxy conpound recycled fromthe reactor. There is no
particular limtation with respect to the rafio of the fresh

f eedst ock aromati ¢ nonohydroxy conpound to the 10 unreacted aromatic

nmonohydr oxy conpound recycled fro .. the reactor: hqwever, the weight
ratio of the fresh®actor; p*%ﬁﬁkﬂ%ﬁﬂ?@ﬁwﬁﬁﬁﬁ'cSﬁoﬁgﬁﬁdFéﬁygéﬁﬁﬁ8Gnar96-the

unr eact - - ed. aronmati ¢ _nmonohydr.oxy c ound_r cl.ed fromthe
reactor is gener YT ARSIt 1 GHCLUbel Gep iy sor o §lhgghos
99.9999. In the Béff?@tofr%fﬁﬁjon’ for main- taining the wei ght

ratio (WR) of the at Teast one aromati c group-contai ni ng substance
to the netal of the The foregoing and other objects, features and

5 advantages of the present invention will be apparent
from the following detailed description and appended
" claims taken in connection with the accompanying draw-
ings.

BRIEF DESCRIPTION OF THE DRAWINGS

19 In the drawings:

Fig. 1 is a diagram showing an example of systems
for practicing the process of the present invention;

Fig. 2 is a diagram showing another example of
systems for practicing the process of the present

15 invention;

Fig. 3 is a diagram showing a further exémple of
systems for practicing the process of the present
invention; and

Fig. 4 is a diagram showing still a further exam-

20 ple of systems for practicing the process of the pres-
ent invention.

In Fig. 1 through Fig. 4, like parts or portions
are designated by like numerals.

: Description of Reference Numerals

25 1, 101: continuous multi-stage distillation



nmet al ~contai ning catalyst at 2.0 or |ess as neasured W th respect

to a catal yst-containing |liquid-phase 20 m xture in the systemfor the
transesterification, it is preferred that the fresh feedstock

ar omat4 ¢ nonohy- droxy conpound have an aromati c pol yhydroxy
conpound concentration of 400 ppm by weight or |ess, nore pre-
ferably 300 ppm by weight or |ess, nost preflrably 200 25 ppm by

wei ght or | ess. 55

As a method for controlling the concentration of the at | east one
aromati ¢ group- cofifa*fPng substance in t he catal yst-cont ai ni ng

|1 qui d-phase m xture Sa,aEOE? top of the continuous multi-stage distil-

lation column

6, 106: Dbottom of the continuous multi-stage

5 distillation column

24: distillation column

100: reaction vessel

3, 5, 7, 9, 10, 12, 13, 15, 16, 18, 19, 20, 21,
23, 25, 27, 28, 29, 30, 32, 105, 113, 115, 116, 118,

10 119, 120, 121, 123, 124, 125, 127, 128, 12§, 130, 132,

224: conduit

4: preheater

8, 14, 114: evaporator

11, 22, 26, 122, 126: condenser

15 17, 31, 117, 131: reboiler

DETAILED DESCRIPTION OF THE INVENTION
In the present invention, there is provided a
process for producing an aromatic carbonate which
comprises transesterifying, in the presence of a metal-
20 containing catalyst, a starting_material selected from
the group consisting of a dialkyl carbonate represented
by the following formula (1):
rlocor! (1),
!

25 ~an alkyl aryl carbonate represented by the following



maintain the weight ratio (WR) within the range as 5 defined in the
present invention, it is preferred to w thdraw a part of the

catal yst-containing |liquid-phase m xture out of the systemfor the
transesterification. For exanpl e, when the process of the present
i nvention conprises the steps of subjecting to evaporation a part
10 of the catalyst-containing |iquid-phd%e nixture with- dr awn
fromthe reactor and recycli ng t he resul tant cat al yst - cont ai ni ng
l'i qui d- phase m xt re haV| n i ncreased catal yst concentration to
t he reactor, the formuf a (ag Lunul ation of the aromatic gr oup- cont ai ni ng
substance 15 in the system be xeffectively avoi ded by w thdraw ng
at |east a part of the resul tant%ati on-con- centraféd

| i qui d- phase m xture (having an i n(é' eased cat al yst concentration)
out of the systemfor the transesterification. Further, the

acounl at i on"of thigq 2nixeul WAk AN SOUEARLAY URBLALS® £ PR

5 group consisting of an aromatic monohydroxy compound
represented by the following formula (3):
arlon (3),
an alkyl aryl carbonate represented by the following
formula (4):
10 r30coars (4)
;
and a mixture thereof,
wherein each of Rl, R2 and RS independently
represents an alkyl group having 1 to 10
15 carbon atoms, an alicyclic group having 3 to
10 carbon atoms or an aralkyl group having 6
to 10 carbon atoms and each of Arl, Ar2 and
Ars independently represents an aromatic
group having 5 to 30 carbon atoms, -
20 to thereby produce at least one aromatic carbonate
selected from the group consisting of an alkyl aryl
carbonate and a diaryl carbonate, which is selected in
correspondence to the starting material and the react-
ant and represented by at least one formula selected

25 from the group consisting of the following formulae (5)



t he transesterification can also be avoided by a nethod i n which
occasional entry of air into the systemis suppressed to a | evel as
| ow as possible, to thereby suppress the formati on of an aronmatic
pol yhydroxy 25 conpound as an oxidi zati on product of the aromatic

56 nonohydr oxy conpound. In the process of the
present invention, it is preferred2Phat the anpunt of the aromatic
pol yhydr oxy conmpound in each of the starting material and the 5
reactant be as snala ?g)possible. : Further, when the anount of
such an aromatic 2% ) :

ROCOATr (5)
|
0
and

ATOCOAT (6),

wn

!

wherein R and Ar are, respectively, selected

from Rl, RZ and R3 and selected from Arl,

Ar2 and ArS in correspondence to the start-

10 ing material and the reactant,

characterized in that the transesterification is
conducted while maintaining a weight ratio (WR) of at
least one aromatic group-containing substance selectéd

from the group consisting of an aromatic polyhydroxy

=
w

compound and a residue thereof to the metal of the
metal-containing catalyst at 2.0 or less, wherein the
weight ratio (WR) is measured with respect to a
catalyst-containing liquid-phase mixture in a system
for - the transesterification, and wherein the aromatic
20 group-containing substance originates from at least one
member selected from the group consisting of the
starting material, the reactant and a by-product of
the transesterification,

the aromatic polyhydroxy compound being repre-

25 sented by the following formula (7):



group=.cont ai ni ng substance in the systemfor the tran-

sesterification is considerably |arge (due to the I ntroduction of
such a substances as inpurities of the 10 starting material to the
systemtogether with the starting material or the reactant, or due
to the fornma- tion of such a substance in the system by side reac-
tions), for exanple, in the process for con%*nuously produci ng a
desired aromatic pol ycarbonate, it is 15 preferred to start the
above-nentioned withdrawal of at__a | east a part of the

evapor ati on-concentrated, catal —O0H) cont ai ni ng quuidgaﬁase nt xture
out of the systemfor wh &Jue transesterificationi%t an early stage

and/or to _ increé%%?%qu;\M1ﬁ%ﬂ£§ﬁ§n25n83nP?0885end?ﬁauBn t he anmount
System “so s 1o aval AL AL R oRTof e tPoearp ] BR%inte-
group-containi ng substgdice¢ M (e el enaFdacinabl! B9%up is
5 individually bonded to an arbitrary ring-
carbon position of the ar? group, and
the residue of the aromatic polyhydroxy compound
being represented by the following formula (8):
—037 Ard—om),_ (8)

10 wherein Ar4

and m are as defined above, n
represents an integer of from 1 to m, and
each of the —OH group and the —O— group is
individually bonded to an arbitrary ring-
carbon position of the ard group,

15 and being present in such a form as chemically bonded
to at least one member selected from the group consist-
ing of the metal of the catalyst, an alkoxycarbonyl
group derived from the dialkyl carbonate or the alkyl
aryl carbonate, an aryloxycarbonyl group derived from

20 the alkyl aryl carbonate or the diaryl carbonate, and
a carbonyl group derived from the dialkyl carbonate,
the alkyl aryl carbonate or the diaryl carbonate.

For an easy understanding of the present inven-

tion, the essential features and various preferred

25 embodiments of the present invention are enumerated



such g withdrawal of the evaporation-concentrated,
catal yst-containing |iquid-phase m xture to be conduct- 25 ed
properly, it is preferred to use, for exanple, the
57 @ foll owi ng nethod. A sanpling nozzle is provided on a

pi pe connected to the outlet of the reactor, and sam pl es of a
cat al yst-containing |iquid-phase m xture 22 w t hdrawn fromthe
reactor are taken at predeterm ned 5 i nterval s through the sanpling

nozzle. By neasugiﬂg t he amount of the aromatic group-containing
subst ance Ph°Bach sanple and nonitoring the changes in the anpunt
of the aromati.c group-containing substance in the

1. In a process for producing an aromatic carbonate

which comprises transesterifying, in the presence of a
5 metal-containing catalyst, a starting material selected

from the group consisting of a dialkyl carbonate repre-

sented by the following formula (1):

rlocor! (1),
I
0
10 an alkyl aryl carbonate represented by the following
formula (2):
rRZ0coAr2 (2)
|
0

and a mixture thereof with a reactant selected from the
15 group consisting of an aromatic monohydroxy compound
represented by the following formula (3):
arlon (3),
an alkyl aryl carbonate represented by the following
formula (4):
20 rR30coar3 (4)
!
and a mixture thereof,
wherein each of Rl, R? and RS independently
represents an alkyl group having 1 to 10

25 carbon atoms, an alicyclic group having 3 to



sanples, suitable timng for starting the withdrawal . 10 and a suitable
wi t hdrawal anount can be determ ned so that the weight ratio (W
of the aromatic group- cont ai ni ng substance to the netal of the

met al <cont ai n- ing catalyst in the catal yst-containing |iquid-phase
m xture can be maintained within the range Q%fl ned in 15 t he present

I nventi on. An exanpl e of the above-mentioned operation for

wi t hdrawi ng the catal yst-containing |iquid-phase m x- ture out of

the systemfor the traﬁﬁeﬁh%EbB'SﬁBhQnofsan aralk f EH%J%HQ“%
referring to Fig. 1. Fig. 1 shows an exa%eof systens for

practicing the process tef 1bhearbon atoxﬁéeéﬁ@teéé}yed‘f 0L f ofrPrpguci ng an
aromati c carbonate using a continuous nulti-stage distillation

colum. In t he ass i adqephAdBNt Dy Fr@prdsemtdiad Wromdtid met hyl
carbonate, phenol and a catalyst is continuously fed in 25 liquid form
fromconduit 3 to contigroaps haulihg- St 8ge30 carbon atoms,
5 to thereby produce at least one aromatic carbonate
selected from the group consisting of an alkyl aryl
carbonate and a diaryl carbonate, which is selected in

correspondence to the starting material and the react-

ant and represented by at least one formula selected

10 from the group consisting of the following formulae (5)
and (6):
ROCOAr (5)
lI
0]
and
15 ArOCOATr (6),
|
0

wherein R and Ar are, respectively, selected

from Rl, R2 and RS and selected from Arl,

Ar2 and Ar3 in correspondence to the start-

20 ing material and the reactant,

the improvement being that the transesterification is
conducted while maintaining a weight ratio (WR) of at
least one aromatic group-containing substance selected
from the group consisting of an aromatic polyhydroxy

25 compound and a residue thereof to the metal of the
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distillation colum 1 at top 2 thereof (which colum 1

has sieve trays therein) through preheater 4 and con- duit 5,
thereby allowing the mxture to fl ow down i nside of multi-stage
distildation colum 1. Sinulta- 5 neously, dinethyl carbonate is

I ntroduced from conduit 7 into evapgrator 8, in which the
evaporation of the di ret hyl carbonate is perfornmed, and the"

resul tant gas

col um

reaction i s conducted while effecting

met hanol

is continuously fed to bottom 6 of distillation

ImbbaoUSbnEONEHG Shta g:é»@%tt 2 .10 drsasker i ineakion thil

stillation. Gas (contai ning

and di meg8yghear®eidt @R fiSs measured with respect to a

10

20

25

catalyst-containing liquid-phase mixture in a system
for the transesterification, and wherein the aromatic
group-containing substance originates from at least one
member selected from the group consisting of the start-
ing material, the reactant and a by-product of the
transesterification,

the aromatic polyhydroxy compound being represent-
ed by the following formula (7):

Ard—(oH) (7)

wherein Ar4

represents an aromatic group

having a valence of m, m represents an inte-

ger of 2 or more, and each —OH group is

individually bonded to an arbitrary ring-

carbon position of the ar? group, and

the residue of the aromatic polyhydroxy compound
being represented by the following formula (8):

~¢0yg Ard—oH) . (8)

wherein Ar4

and m are as defined above, n

represents an integer of from 1 to m, and

each of the -OH group and the —0— group is
individually bonded to an arbitrary ring-

carbon position of the Ar4 group,

and beihg present in such a form as chemically bonded



tilled-fromcolum top 2 is led into condenser 11 t hrough condui t
10, in which the gas is condensed. The resul tant condensate is
continuously w thdrawn through 15 conduit 12. A reaction mxture
(conta ning the pro- duced net hyl phenyl carbonate, the catalyst,
.and an aromati ¢ pol yhydroxy conmpoungsand a residue thereof,

whi ch.residue is chemcally bonded to, for exanple, car bonyl groups
derived fromthe carbonates and/or to 20 the netal of the catalyst) is
conti nuously w thdbawt least oné!fEmEot B idDErom ahe lgeduphioangiist-
conduit 13 into evaporator 14, in which the nethyl phenyl carbonate
i's evapor ahgdoffothbemebyl obf atie ats walay,atano RlGoxyeatrbainy 1

ed liquid (containing the catalyst, the aromatic poly- 25 hydr oxy
conpound and the gesuguderheedofyom theatialdyl carbonate or the alkyl

aryl carbonate, an aryloxycarbonyl group derived from

the alkyl aryl carbonate or the diaryl carbonate, and a

m

carbonyl group derived from the dialkyl carbonate, the

alkyl aryl carbonate or the diaryl carbonate.

2. The process according to item 1 above, wherein the
10 aromatic polyhydroxy compound is at least one member
selected from the group consisting of:
(A) an oxidation product of an aromatic monohy-
droxy compound as the reactant,
(B) at least one member selected from the group
15 consisting of a product produced by the Fries rear-
rangement of a diaryl carbonate obtained by the transe-
sterification and an oxidation product of the product
and
(C) at least one member selected from the group
20 consisting of aromatic dihydroxy compounds derived from
phenol as the reactant and represented by the following

formula (9):

X Q)+~ O)-ox (9)

25



59 . t he obtained concentrated liquid is led into reboiler

17 through conduits 15 and 16 and recycled into evapo- rator 14

t hrough conduit 18. The rest of the con- centrated liquid is
recycled into distillation colum 1 5 t hrough conduits 15 and 19. An
evapor ated gas (con- taining the mgghyl phenyl carbonate) from
evaporator 14 Is led into condenser 22 through conduit 21, in

whi ch the gas is condensed. The resultant condensate is

wi t hdrawn from condenser 22 through conduit 23. The 10 concentrat ed

l'i quid, which-is being recycled into distillation colum 1 through
conduit 19 as nentionedherein Y1 sdpvesents pardingld tah@wa out of the
system for the transesterification through conduit 20. By the

W t h- divalent alkane group having 1 to 30 carbon

atoms or a divalent group selected from —O0—,
5 —C0-, —S—, —S0,—, —SO0— and —COO—, and

oxidation products of the aromatic dihydroxy compounds.

3. The process according to item 1 or 2 above, wher-
ein the maintenance of the weight ratioc (WR) at 2.0 or
10 less is performed by using as the reactant an aromatic
monohydroxy compound containing the aromatic polyhy-
droxy compound in a controlled concentration, and
withdrawing a part of the catalyst-containing liquid;
phase mixture out of the system for the transesterifi-

15 cation.

4. The process according to item 3 above, wherein the
aromatic monohydroxy compound has an aromatic polyhy-
droxy compound concentration of 400 ppm by weight or

20 less.

5. The process according to item 1 above, which is
for continuously producing the at least one aromatic
carbonate, wherein a transesterification reaction

25 mixture containing the at least one aromatic carbonate



drawal-- of a part of the concentrated liquid through 15 conduit 20, the

aromati c group-containing substance is at least partly w thdrawn
out of the systemfor the transesterification, so that the weight
rati o {WR) of the aromatic group-containing substance to the neta
of the- catalyst in the catalyst-cogtaining |iquid-phase 20

m xture in the systemfor the transesterification can be

mai ntained at 2.0 or less. In the above system the ~catalyst is
fed to distillati ogngobsibainihy OME GHH1yst is conddhlicdsily F4ERaRRwAMOUNT
as to conpensate for the amount of the catalyst wi thdrawn from

ggnduit 20, so 25from &hpdadter CRERIBHE txRRRRIteRIFARadfiohhe catal yst-con-
6. The process according to item 5 above, wherein the
5 aromatic monohydroxy compound as the reactant comprises
a mixture of a feedstock aromatic monohydroxy compound
and an unreacted aromatic monohydroxy compound recycled
from the reactor, wherein the feedstock aromatic mono-
hydroxy compound has an aromatic polyhydroxy compound

10 concentration of 400 ppm by weight or less.

7. The process according to item 5 or 6 above, wher-
ein a part of the reaction mixture, containing the
catalyst, withdrawn from the reactor is subjected to

15 evaporation, and the resultant mixture having an in-
creased catalyst concentration is at least partly
withdrawn out of the system for the transesterification
to thereby maintain the weight ratio (WR) at 2.0 or
less.

20
8. The process according to any one of items 5 to 7
above, wherein the starting material and the reactant
are cbntinuously fed to a continuous multi-stage dis-
tillation column to effect a transesterification reac-

25 tion therebetween in at least one phase selected from a



taining |iquid-phase mxture in the systemfor the

transesterification is nmaintained at a predeterm ned | evel . There
is no particular limtation with respect to the anount of the
concentrated |liquid w thdrawn out 5 of the systemfor the
transesterification. However, theo,goncentrated liquid is
generally withdrawn in such an anount that the weight ratio of the
concentrat ed liquid withdrawn out of the systemfor the

transester- liquk i %ﬁéé@naﬁ@ ANg ¢ OMBhi g GHARNALE tnd RE-dYHCeF i S
in 10 the range of from10-8 to 0.1, preferably from10-6 to

0. 05. - th¥ hBtaesgestaiwindecd @y®yst iiH tehdf dikeigarigrin of
the aromatic group-containing substance in the cata-
| yst-cont ai ni ng | cqliugiaphasel @ xdmtnududlie wirdidrawiong alhigh Hdiding
transesterification, there is no particular limta- tion. However,
when it is attenppedntorebthionantzt@re containing the at least one
5 aromatic carbonate in a liquid form from a lower por-
tion of the distillation column and continuously with-
drawing a low boiling point reaction mixture containing
a by-product in a gaseous form from an upper portion of
the distillation column by distillation.
10
The present invention is described below in de-
tail.
The dialkyl carbonate to be used as a starting'
material in the present inventioﬁ is represented by
15 formula (1):
rlocor?! (1)
5
wherein R1 represents an alkyl group having 1 to 10
carbon atoms, an alicyclic group having é to 10 carbon
20 atoms or an aralkyl group having 6 to 10 carbon atoms.
Examples of Rl include an alkyl group, such as methyl,
ethyl, propyl (isomers), allyl, butyl (isomers), bute-
nyl (isomers), pentyl (isomers), hexyl (isomers),
heptyl (isomers), octyl (isomers), nonyl (isomers),

25 decyl (isomers) and cyclohexylmethyl; an alicyclic



| yst-containing |iquid-phase m xture havi hg an extrene- ly small

content of the aromatic group-containing subst ance, di sadvantages
arise in that a burden on the 20 separation and purification equi pment
for the starting material and reactant to be fed to the systemfor

t he transesterification becones Iargﬁ, and that the anount

of the catal yst-containing |iquid-phase m xtdre which nmust be

wi t hdrawn out of the systen1becones too large. 25 Therefore, the

wei ght ratio (V\R)

61 | cont | n| l?(E)st anc%‘%c?%eoynét aﬁYCleuﬁgléat ch;}olpentyl
the CatalySt'Contéyeléﬁbi§£“HﬂhFH?E%EHEﬁgfffaada Wearalky1 group, such

as benzyl, phenethyl (isomers), phenylpropyl (isomers),
phenylbutyl (isomers) and methylbenzyl (isomers). The
5 above-mentioned alkyl group, alicyclic group and aral-
kyl group may be substituted with a substituent, such
as a lower alkyl group, a lower alkoxy group, a cyano
group and a halogen atom, as long as the number of
carbon atoms of the substituted group does not exceed

10 10, and may also contain an unsaturated bond.

As a dialkyl carbonate having such Rl, there may
be mentioned for example, dimethyl carbonate, diethyl
carbonate, dipropyl carbonate (isomers), diallyl car-
bonate, dibutenyl carbonate (isomers), dibutyl car-

15 bonate (isomers), dipentyl carbonate (isomers), dihexyl
carbonate (isomers), diheptyl carbonate (isomers),
dioctyl carbonate (isomers), dinonyl carbonate (iso-.
mers), didecyl carbonate (isomers), dicyclopentyl
carbonate, dicyclohexyl carbonate, dicycloheptyl car-

20 bonate, dibenzyl carbonate, diphenethyl carbonate (iso-
mers), di(phenylpropyl) carbonate (isomers), di(phenyl-
butyl) carbonate (isomers), di(chlorobenzyl) carbonate
(isomers), di(methoxybenzyl) carbonate (isomers),
di(methoxymethyl) carbonate, di(methoxyethyl) carbonate

25 (isomers), di(chloroethyl) carbonate (isomers) and



system for the transesterification is generally not

10[err], preferably not snaller than 10[err]. 5 The process of

the present invention for producing
ei ther: be conducted in a
preferred that an argﬁptlc carbonate be produced in

manner. It is

an aromati c carbonate may
bat chwi se manner or in a continuous

a conti nuous manner. For exanple, an aromatic carbonate 10
can be continuously produced by a nethod in which a starting

material and a reagi@Pandeeng®Nt LAYBYSLYeS ?ﬁsomers) frb e (EACHAF 1O

effect a transesterification reaction herebet ween in at” Teast one
phase sel ected fr @ardonates can'bﬂgbdbéhééédaﬂﬂ miP@srd | quid phase in the

presence of

15

a nmetal -containing catalyst in the reactor, while

continuously w thdraw 0g a&hbsghdbelkiDdc@sbdhat&ACtd Aialkyl cadeﬂé&@
contai ning the produced aronatic_carbonate or aromati c carbonate
m xture in ||qU|dcbummuhing1asla%ea lower alkyl group having 4 or less

2

10

20

carbon atoms is preferably used. Most preferred is
dimethyl carbonate.

The aromatic monohydroxy compound used as the
reactant in the present invention is represented by
formula (3):

arlon (3)

wherein Arl

represents an aromatic group having 5 to 30
carbon atoms, and the type of the compound is not
limited as long as the hydroxyl group is directly
bonded to the aromatic group.

Illustrative examples of arl

in formula (3) in-
clude:

a phenyl group and various alkylphenyl groups,
such as phenyl, tolyl (isomers), xylyl (isomers),
trimethylphenyl (isomers), tetramethylphenyl (isomers),
ethylphenyl (isomers), propylphenyl (isomers), butyl-
phenyl (isomers), diethylphenyl (isomers), methylethyl-
phenyl (isomers, ), pentylphenyl (isomers), hexylphenyl
(isomers) and cyclohexylphenyl (isomers);

various alkoxyphenyl groups, such as methoxyphenyl

(isomers), ethoxyphenyl (isomers) and butoxyphenyl

smal | er t han



portian of the reactor and continuously withdrawi ng-a 20 | ow boi | i ng

poi nt reaction m xture containing a by- product in gaseous form
from an upper portion of the reactor by distillation.

One ildustrative exanple of systens for practic- " ing the process
for continuously producing an aromatic 25 5; carbonate is shown in Fig.
2, wherein reaction vessel 62
100 equipped with a stirrer is used. |In the process usi ng the
systemof Fig. 2, (aséhé&réing material and a reactant are
continuously fed to reaction vessel 100 fromconduit 3 to thereby

effect a transesterifieati®is halogenated phenyl groups, such as fluoro-
phenyl (isomers), chlorophenyl (isomers), bromophenyl
(isomers), chloromethylphenyl (isomers) and dichloro-

phenyl (isomers);

wn

various substituted phenyl groups represented by

the formula (10):

(10)

©

10 : | <§§2>5A

wherein A represents a bond, a divalent group, such as
-0, —S—, -CO— or —S0,—, an alkylene group, a substi-
tuted alkylene group of the following formula:

15 r4 r% Rr6

—C— or —C—C—,

Is Ls ko
wherein each of R4, R5, RO and R’ indepen-
dently represents a hydrogen atom; or a
20 lower alkyl group, a cycloalkyl group, an
aryl group or an aralkyl group, which may be
substituted with a halogen atom or an alkoxy
group,

or a cycloalkylene group of the following formula:



5 ~feaction therebetween in at |east one phase sel ected froma
| iquid phase and a gas-liquid phase in the presence of a

nmet al - cont ai ni ng catal yst in reaction vessel 100, while

conti ruously wi thdrawi ng a high boiling point reaction m xture
containing a produced 10 aromatic carb gate and the catalyst froma
bott om portion of reaction vessel 1 t hrough conduit 13 and
continuously withdrawing a | ow boiling point reaction m xt ure
contai ning a by-product in gaseous formfrom an upper portion of
reaction vessel 100 through conduit 15 30, distillation colum 24 and

conduit 29. - Anot her_-i | | ustrattve-exanpl e of systens for prac-
ticing the process for continu§E§t¢>pgoducing(@nzq&o- matic

carbonate is shown in Fig. 1, rei n~conti nuous mul ti - stage
distillation colum 1 is used as a reactor. 20 In the process using
the systemof Fig. 1, a starting material and a reactant are
continuously fed to contin-

5 wherein k is an integer of from 3 to 11, and

the hydrogen atoms may be replaced by a
lower alkyl group, an aryl group, a halogen
atom or the like, and
the aromatic ring in formula (3) may be substituted
10 with a éubstituent, such as a lower alkyl group, a
lower alkoxy'group, an ester group, a hydroxyl group, a
nitro group, a halogen atom and a cyanc group;
a naphthyl group and various substituted naphthfl
groups, such as naphthyl (isomeré), methylnaphthyl
15 (isomers), dimethylnaphthyl (isomers), chloronaphthyl
(isomers), methoxynaphthyl (isomers) and cyanonaphthyl
(isomers); and
various unsubstituted or substituted heteroaromat-
ic-groups, such as pyridyl (isomers), cumaryl
20 (isomers), quinolyl (isomers), methylpyridyl (isomers),
chloropyridyl (isomers), methylcumaryl (isomers) and
methylquinolyl (isomers).
Preferred examples of aromatic monohydroxy com-
pounds of formula (3) include phenol; various alkyl-

25 phenols, such as cresol (isomers), xylenol (isomers),



uous multi-stage distillation colum 1 at top 2 thereof and/ or

bottom 6 thereof to effect a transesterification reaction

t herebetween in at | east one phase selected 25 froma liquid phase and
a gas=liquid phase in the '

presence of a netal -containing catalyst in Sgntinuous mul ti-stage
distillation colum 1, while continuously W t hdrawi ng a

hi gh-boi | i ng point reaction m xture contai ning a produced aronatic
carbonate and the : lyst _froma | gwer rtion of. disstillation
col umm- 1 chEbSEhvamnanet LS aE Ebn TS A R e g

boi I'i ng pOint'rea%&h?ﬂpﬂgﬁéfrgigém@fgfvrEkéb;EﬁﬂEﬁ&&“ﬁisomers), bu-
tylphenol (isomers), diethylphenol (isomers), methy-
lethylphenol (isomers), methylpropylphenol (isomers),

5 dipropylphenol (isomers), methylbutylphenol (isomers),
pentylphenol (isomers), hexylphenol (isomers) and
cyclohexylphenol (isomers); various alkoxyphenols, such
as methoxyphenol (isomers) and ethoxyphenol (isomers);
various substituted phenols represented by the follow-

10 ing formula (11):

@A“@_OH (11)

wherein A is as defined above;

15 naphthol (isomers) and various substituted naphthols;
and heteroaromatic monohydroxy compounds, such as
hydroxypyridine (isomers), hydroxycumarine (isomers)
and hydroxyquinoline (isomers). These aromatic monohy-
droxy compounds can also be used in mixture.

20 0Of these aromatic monohydroxy compounds, an aro-

matic monohydroxy compound containing as arl

an aromat-

ic group having 6 to 10 carbon atoms is preferably used

in the present invention, and phenol is most preferred.
The alkyl aryl carbonate used as the starting

25 material in the present invention is represented by the



in gaseous formfroman upper portion of distillation colum 1
t hrough conduit 10, condenser 11 and conduit 10 12 by distillation.
As apparent fromthe above, there is no particu- lar [imtation

Wi th respect to the type of the reactor

of the pres

ent

agitation type

to be used in the process

I nvention, and variogi types of conventi onal
reactors, such as an 15 agitation type“te

actor, a nulti-stage
reactor and a nulti-stage distillation colum, can

be used e ors can be used individually

or in conblnatlonIgf§§w£X§ Of%%%% elther I n a batch- Wi se process
or a continuous process. From tginad 20 poi nt of eff|C|QQtIy

bi asing the equilibriumtoward the|| product system a nultl-stage
distillation colum is preferred, and a continuous process using a

mul ti-stage

10

20

25

distillation colum is especially preferred. There is
wherein RZ may be identical with or different from Rl,

and 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; and
Ar2 may be identical with or different from Arl, and
represents an aromatic group having 5 to 30 carbon
atoms. As Rz, there may be mentioned, for example, the
same groups as set forth above for RL. as Arz, there
may be mentioned, for example, the same groups as set
forth above for Arl.

Representative examples of alkyl aryl carbonate

having these RZ2 and Ar?

include methyl phenyl car-
bonate, ethyl phenyl carbonate, propyl phenyl carbonate
(isomers), allyl phenyl carbonate, butyl phenyl car-
bonate (isomers), pentyl phenyl carbonate (isomers),
hexyl phenyl carbonate (isomers), heptyl phenyl car-
bonate (isomers), octyl tolyl carbonate (isomers),
nonyl ethylphenyl carbonate (isomers), decyl butyl-
phenyl carbonate (isomers), methyl tolyl carbonate
(isomers), ethyl tolyl carbonate (isomers), propyl

tolyl carbonate (isomers), butyl tolyl carbonate

(isomers), allyl tolyl carbonate (isomers), methyl



no particular limtation with respect to the multi- 25 st age
distillation colum to be used in the present

64 invention as long as it is a distillation colunm having

a theeretical nunber of stages of distillation of two or nore and
whi ch can be used for perform ng continuous distillation. Exanples
of such nulti-stage distilla- 5 tion 3& ums include plate type
colums using a tray, such as a bubble cap tray, a perforated
tray, a valve fqugﬁya pe col umms
packed with vari ous pébk%ﬁ¥§ﬁﬁgﬁcﬁﬁgéﬂéﬁ %é%ﬂﬁyﬁ%, a Ii'ﬁrqerhyll_e55|ng

ring, a Pall r'rmlcé%ﬂaﬂétésqngﬁeréﬁ,lﬁé@h?% chlorophenyl carbonate
(isomers), methyl nitrophenyl carbonate (isomers),
methyl methoxyphenyl carbonate (isomers), methyl cumyl

carbonate (isomers), methyl naphthyl carbonate

w

(isomers), methyl pyridyl carbonate (isomérs), ethyl
cumyl carbonate (isomers), methyl benzoylphenyl car-
bonate (isomers), ethyl xylyl carbonate (isomers),
benzyl xylyl carbonate (isomers). These alkyl aryl

10 carbonates can also be used in mixture. Of these alkyl
aryl carbonates, one containing as R2 an alkyl group
having 1 to 4 carbon atoms and as Ar? an aromatic group
having 6 to 10 carbon atoms is preferably used, and
methyl phenyl carbonate is most preferred.

15 The alkyl aryl carbonate used as the reactant in
the present invention is represented by the following

formula (4):

r30coar3 ' (4)
O
20 wherein RS may be identical with or different from rR:

and Rz, and represents an alkyl group having 1 to 10
carbon atoms, as alicyclic group having 3 to 10 carbon
atoms or an aralkyl group having 6 to 10 carbon atoms;

3

and Ar- may be identical with or different from arl and

25 Ar2, and represents an aromatic group having 5 to 30



10 .. saddl e, a Dixon packing, a -MMhon packing, a Heli pack, a
Sul zer packing and Mel | apak. In the present I nvention, any of the
col ums which are generally used as a nmulti-stage distillation
col um can be utilized. Further, a m xed type of plate colum and
packed colum 15 conprising both a plate portion and a portion packed
w t h packings, can also be preferably used. 3@Vt h respect to a
process for continuously producing an aromatic carbonate using a

mul ti-stage distillation cqly reference can he nade to, for

exanpl o, 05 200eBboRiarans- A< XY ndE He B BRAsTEr R Aok SR, o
461 274 Bl corres di t e ove U S ent . 1 l,n, one
preferred enbodingﬁg’o?g?hga%ékgégkp?rﬁﬁnﬁeéﬁ?cfﬁh abpwghfothWHicﬁ%the

conti nuous produchi8n of .aQ @éﬁnﬁ%iﬁéﬁﬁioned' £ honat s o s peduGied using

a nulti-stage distillation um, ‘a’starting nmaterial and a
reactant are conthRHups as set forth above for Arl.

5 As alkyl aryl carbonates having these R3 and Ar3,
there may be mentioned for example, those which are set
forth above for alkyl aryl carbonates represented by

the above-mentioned formula (2).

Of these alkyl aryl carbonates, one containing as

10 R3 an alkyl group having 1 to 4 carbon atoms and as Ars3
an aromatic group having 6 to 10 carbon atoms is pre-
ferably used, and methyl phenyl carbonate is most
preferred.

The typical reactions which are involved in the

15 process of the present invention afe represented by the
following formulae:
rlocor! + arlom 7—> rlocoar! + rlom cee (I)

| |
o o

'RZGTOArz + arlon _—> arlocoar? + rZoH .e. (II)-
| I

20 0 o}

rYocor! + R3ocoar® 7> rlocoar3 + rlocor® ... (111), and
I | | |
o o o o
rR20coAr? + R30COAr3 _—> ArOCOAr + ROCOR ... (IV),
I I | |
o 0 o o

25 wherein RY, R2, R3, arl, Ar? and Ar3 are as defined



65 ously fed to a continuous nulti-stage distillation

colum to effect a transesterification reaction there- bet ween in
at | east one phase selected froma liquid phase and a gas-1liquid
phase<in the presence of a 5 met al -contai ning catalyst in the

di stillation col um, whi | e continuously w thdrawi ng a hi gh boiling
poi nt reaction nixture containing &’produced aromatic car-

bonate or aromatic carbonate mi xture in liquid form froma | ower
portion of the disfillati onhco%urm, and 10 . conti nu<1us| i t.hdr awi ng a

| ow boi i ng poi nt 2P8%Et | BA°P OF Ar'S ABR{AT ottt Biiy\éﬁr& Rl

g?g?ﬂjlsaf ormfr Omdgrqtly represéjr[i)gserl\.rhppréli C}\nrgp,f atn%e edaic?\t iolfJ ?kt'isor]ap%gal%mgby
in formula (IV) independently represents R2 or R3, and
wherein when R2 - R3 and Ar2 = Ar3 in formula (IV), the
5 reaction is a same-species intermolecular transester-
ification reaction generally known as a disproportiona-
tion reaction.
When each of the reactions of formulae (I), (II1),
(ITI) and (IV) is performed according to the process of
10 the present invention, dialkyl carbonates or alkyl aryl
carbonates as the starting materials for the reaction
can be used individually or in-mixture and aromatic
monohydroxy compounds or alkyl aryl carbonates as thé
reactants for the reaction can be used individually or
15 in mixture.
When R2=R3=R and Ar2-=Ar3=Ar in the transesterifi-
cation reaction df formula (IV), a diaryl carbonate and
a dialkyl carbonate can be obtained by a same-species
intermolecular transesterification reaction of a single
20 type of alkyl aryl carbonate. This is a preferfed
embodiment of the preéent invention.
Further, when R1=R2=R3=R and Ar1=Ar2=Ar3=Ar in
formulae (I) and (IV), by combining the reaction of
formula (I) with the reaction of formula (IV), a diaryl

25 carbonate can be obtained from a dialkyl carbonate and



tion. - The anbunt of the catalyst used in the present 15

i nvention varies depending on the type thereof, the types and
weight ratio of the starting material and the “reactant, the
reaction conditions, such as reaction tenperature and reaction
pressure, and the |ike. General ly, ,t he anount of the catalyst is
in the range 20 of fromO0.0001 to 30 %'by weight, based on the total
wei ght of the starting material and the reactant. The

reaction time (or_ih Lden ' when, t reacti '
contihuous:y_cgndaét§5§$$%ggtﬁ§b§¢q%§5‘ éﬁﬂg%und thrf??@a%%b%ﬁkggbffg% I n
e e TrenbhBohdtlohs dfoun in FRHIRRIW Ll (@) DUtrelis b8

generally in the ran
an especially preferred embodiment of the present

invention.
5 2RO('IJOR + 2ArOH ,__> 2ROCOAr + 2ROH e (W)
I I
0 0
2ROCOAr ___> ArOCOAr + ROCOR ... (VI)
| I I
0 0 0

Recycling of the dialkyl carbonate by-produced in
10 the reaction of formula (VI) as the starting material
for the reaction of formula (V) results in the forma-
tion of 1 mol. of a diaryl carbonate and 2 mol. of an
aliphatic alcochol from 1 mol. of a dialkyl carbonate
and 2 mol. of an aromatic monohydroxy compound.
15 When R=CH5 and Ar=CgHg in the above formulae (V)
~and (VI), diphenyl carbonate, which is an important raw
material for a polycarbonéte and an isocyanate, can be
readily obtained from dimethyl carbonate, which is the
simplest form of a dialkyl carbonate, and phenol. This
20 is especially important.
The metal-containing catalyst used in the present
invention is one capable of promoting the reactions of
formulae (I) to (IV). As such metal-containing cata-

lysts, there may be mentioned for example:

25



66 - of fromO0.001 to 50 hours, preferably from0.01 to 10

hours, nore preferably fromO0.05 to 5 hours. The reaction
tenperature vari es depending on the types of the starting materi al
and reactant, but is 5 generally in the range of from50 to 350
[err]C, preferably from 100 to 280 [err]C. The reaction pressure
vari es dependi ng on the types of t A starting material and
reactant and the reaction tenperature, and it nay be any of a
reduced pressure, 20 ﬁt Iggher% pressure and 10 a superat nospheric
pressure. Howevef T8 QERIR) pressure is generally in the

range of fromO.1 mﬂ_glégd oxides &9, kal Cimdar rl:]bozu and, Psb(ao\fléntleaﬁot iy

pr esent i nventi on, 'S hot neceSsary to wever,

for the purpose Oguiﬁﬂiéét aluch 19 pos 4AW ﬁﬂ‘zes T 8Gld WY WL Hd LN s R

appropriate inert
as Pb(OH), and PbZOZ(OH)Z; plumbites, such as Na,PbO,,
5 Kszoz, NaHPb02 and KHPbOz; plumbates, such as NaszO3,
NajsH,PbO,, KyPbO3, Ko[Pb(OH)gl, K4PbO,, Ca,PbO, and
CanO3; lead carbonates and basic salts thereof, such
as PbCOz and 2PbCO3+Pb(OH),; lead salts of organic
acids, and carbonates and basic salts thereof, such as

10 Pb(OCOCH3),, Pb(OCOCH3)4 and Pb(OCOCH3),+PbO:3H,0;
‘'organolead compounds, such as BuyPb, PhyPb, BugPbCl,
PhaPbBr, PhaPb (or PhgPby), BugPbOH and PhzPbO wherein
Bu represents a butyl group and Ph represents a phenyl
group; alkoxylead compounds and éryloxYlead compounds,

15 such as Pb(OCHz),, (CH30)Pb(OPh) and Pb(OPh),; lead
alloys, such as Pb-Na, Pb-Ca, Pb-Ba, Pb-Sn and Pb-Sb;
lead minerals, such as galena and zinc blende; and
hydrates of these lead compounds;

(copper family metal compounds)

20 salts or complexes of copper family metals, such
as CuCl, CuCl,, CuBr, CuBr,, CuIl, Cul,, Cu(OAc)Z,
Cu(acac),, copper oleate, BuyCu, (CH40),Cu, AgNOg,
AgBr, silver picrate, AngH6C104, Ag(bullvalene)3NO3,
[AuCEC-C(CH3)3]n and [Cu(C7H8)Cl]4 wherein OAc repre-

25 sents an acetyl group and acac represents an acetylace-



vent, .such as an ether, an aliphatic hydrocarbon, an aromatic

hydr ocar bon, a hal ogenated aliphatic hydrocar- bon or a
hal ogenat ed aronmati ¢ hydrocarbon, may be used ~as a reaction
solvenmt. 20 25 67

BEST MODE FOR CARRYI NG OUT THE | NVENTI ON 40

tone chelate ligand:;
(alkali metal complexes)

alkali metal complexes, such as Li(acac) and
LiN(C4H9)2;

(zinc complexes)

wn

zinc complexes, such as Zn(acac)y;
(cadmium complexes)

cadmium complexes, such as Cd(acac)jy:;
(iron family metal compounds)

10 -iron family metal complexes, such as
Fe(CygHg)(CO)5, Fe(CO)g, Fe(CgHg)(CO)g, Co(mesi-
tylene),(PEtyPh),, CoCgFg5(CO),, Ni-n-CgHgNO and ferro-
cene;

(zirconium complexes)

15 zirconium complexes, such as Zr(acac), and zirco-

nocene;
(Lewis acids and Lewis acid-forming compounds)

Lewis acids and Lewis acid-forming transition
metal compounds, such as AlXgj, TiX5, TiXy, VOX3, VXg,

20 ZnX,, FeX3 and SnX, wherein X represents a halogen
atom, an acetoxy group, an alkoxy group or an aryloxy
group; and
(organotin compounds)

organotin compounds, such as (CH3)3SnOCOCH3,

25 (C2H5 )3SDOCOCGH5 P BU3SHOCOCH3 , Ph3SHOCOCH3 ,



Her ei nbel ow, the present invention will be de- * . scribed in nore

detail with reference to the foll ow ng Exanpl es and Conparative
Exanpl es, but they shoul d not 5 be construed as limting the scope of
t he present i nvention. In the follow ng Exanpl es and
Conpar ati ve Exam pl es, the netal caoncentration of the

met al - cont ai ni ng cat al yst was neasured by neans of an I CP

(i nductively 10 coupl ed pl asrra em ssion spectral analyzer) (JY38PII:

fact d d J th
ggtrlgr?ncn;{ ?onagf f éz 5‘2#&§§{898 %ﬂgbaacllﬁmk%ac%h%%n% 3Ur2pg% thee
t of th txat h
ST S U S 1o ceprent st (1o syt

bonded to ﬁ‘ﬁem'&h gont ?b h”§’ ?ﬁgﬂpsplq ér%}paté@%gé om aromatic
pol ycar bonat es as start £ he r&act ant and the
desired product; Q@B@Irlgrfgtsh@, magbxéigxan&%s,nm OH).

5 These catalysts are effective even when they are
reacted with an organic compound present in the reac-
tion system, such as an aliphatic alcohol, an aromatic
monohydroxy compound, an alkyl aryl carbonate, a diaryl
carbonate and a dialkyl carbonate. Those which are

10 obtained by heat-treating these catalysts together with
a starting material, a reactant and/or a reaction
product thereof prior to the use in the process of the
present invention can also be used.

It is preferred that the metal-containing catalyst

15 have high solubility in the liquid phase of the reac-
tion system. Preferred examples of metal-containing
catalysts include Pb compounds, such as PbO, Pb(OH)Z
and Pb(OPh),; Ti compounds, such as TiCl, and Ti(OPh)y;
Sn- compounds, such as SnCl,, Sn(OPh),, BuySnO and

20 Bu,Sn(OPh)4; Fe compounds, such as FeClz, Fe(OH)z and
Fe(OPh)3; and reaction products of the above metal
compounds with the starting material, the reactant or a
product formed by the transesterification reaction of
the starting material with the reactant.

25 In the present invention, it is possible to use a



pound;. an aromatic carbonate; and anisole) in the reac- 20 tion

m xture were conducted by high performance liquid chr omat ogr aphy;
and t he neasurenent of the concentra- tion of the aromatic

pol yhydr oxy conpound resi due bonded to the catalyst in the reaction
m xture was conducted by a nethod in_which a |igand exchange with
25 trifluoroacetic acid is conducted, f@&# owed by anal ysi s

68 by hi gh performance |iquid chronatography. Al

of the concentrations,ate t09heasCdabY1 &L Mich is not RESSILANES
soluble in the liquid phase of the reaction system. In
this case, from a practical viewpoint, it is important
that the catalyst be in a form (for example, a slurry

5 form) such that the catalyst can exert satisfactory
catalyst activity in the reaction system.

As mentioned above, in the present invention, the
aromatic polyhydroxy compound and a residue thereof
(which originate from at least one member selected from

10 the group consisting of the starting material, the
reactant and a by-product of the transesterification)
are, respectively, represented by the following formu-
lae (7) and (8):

Ar?—toH) (7)

4

15 wherein Ar™ represents an aromatic group

having a valence of m, m represents an inte-
ger of 2 or more, and each —~OH group is

individually bonded to an arbitrary ring-

carbon position of the Ar? group, and

20 —0)g Arf—oH)_, (8)

wherein Ar4

and m are as defined above, n
represents an integer of from 1 to m, and
each of the —OH group and the —0— group is
individually bonded to an arbitrary ring-

25 carbon position of the Ar? group.



5 ~Exanple 1 (Preparation of catalyst) A

m xture of 30 kg of phenol, 10 kg of nethyl phenyl carbonate and 8
kg of dibutyltin oxide was heated to and maintained at 180 [err]C
for 10- hours, there- 10 by performng a reaction.  After that period
of tine, water formed in the resultant reacti on m xture was
distilled off together wth unreacted phenol Then, nost of the
remai ni ng phenol and the remaini ng nethyl phenyl carbonate were

di illed off f h i 15 d d
Chel resartant oM e rhEARkE08uetds, Fhamtr ol Bt SRR, SapSid A
at mosphere, - PEQSEH‘%r ¢RY<Q ?Baénf%rﬂaéé( Séhéqlhcall% ponded, at the

(Production of ar ona carbonat 1 on

aromatic car bO”ateoWaarBBB théfeof, tdUSLefoliSt Noh&haRRAL aéé’feé@d‘”kfd?n
Fig. 2, which com

the group consisting of the metal of the catalyst, an
5 alkoxycarbonyl group derived from the dialkyl carbonate
or the alkyl aryl carbonate, an aryloxycarbonyl group
derived from the alkyl aryl carbonate or the diaryl
carbonate, and a carbonyl group derived from the dia-
l1kyl carbonate, the alkyl aryl carbonate or the diaryl
10 carbonate.

Illustrative examples of the ar?

groups in formu-
lae (7) and (8) above include aromatic groups repre-
sented by the following formulae (12), (13), (14), (195)
and (16):

15

—@— (12);
20
2 Oan(©
(13)

wherein Yl is as defined above;



prises distillation colum 24 having a height of 1 m and a

di aneter of 4 inches and containing D xon packi ng (6 Mm[err]),
and a reaction vessel 100 having a capacity of 200 liters and
equi pped with a stirrer. 25 A m xture of dinethyl carbonate,
phenol [concen- 69 :
tration of 4,4'-dihydroxy diphenyl (i.e., aft4ar omati c pol yhydr oxy
conmpound) in phenol: 100 ppn] and catal yst A was continuously fed

inliquid formfromconduit 3 reaction_vessel 100( t P.rate of
20 kg/ hr, thereby 5 per. \ NGl gz ctign e wei ght &) o of the
di net h- -yl carbonate t e ph I/ int i xture was 50/ 50,

wherein each of two Yl‘s is as defined

above, and two ylig may be the same .or

n

different;

©
RO

10
wherein Z represents a trivalent group, such
as a Cq-Cz3n trivalent alkane group or a
trivalent aromatic group; and at least one
hydrogen atom of each aromatic ring may be

15 replaced with a substitutent, such as a
halogen atom, a C;-Czpn alkyl group, a C1-C30
alkoxy group, a phenyl group, a phenoxy
group, a vinyl group, a cyano group, an
ester group, an amido group, a nitro group

20 or the like; and

——%giilzii}———— (16).

25



and catal yst A was used in an ampunt such that the Sn concentration

of the reaction mxture in conduit 13 becane 0.4 % by wei ght,
wherein the Sn concentration 10 can be confirmed using a sanple
wi t hdrrawn t hrough a sanpling nozzle (not shown) provided on
condui t 13. The reaction conditions of the above reaction were
such that the tenperature in reacti4®n vessel 100 was 200 [err]C
and the pressure at the top of distillation colunn 24 15 was 6.2
kg/cnferr]-G Gas (contain t hanol and d met hyl carbonate)
formed in reaction vesg§Pm9%6gmgg F%ﬁse aromat%?n&?%ﬁ@ﬁqu%ﬁ|99?Rﬂﬂﬂﬂﬁ1
t hrough conduit 30nch8e h stillation colunn 4, di net hyl carbonate
was recycl ed 07 regnggﬂlQ%ggelrﬂfﬁf?*ﬁbdﬁ% it 32, while the
20 gas (cont n h carbonate) dis-
tilled fromthe t%%eg?gagg%ggﬁgé?%ng%o Mg}sgﬂ was | ed into
condenser 26 through ¢9aduLl Ranvi t Nes RS- was condensed. A
portion of the resuléagt co%genga ZpFngﬁe Pfs s),

5 bis(hydroxyphenyl )methane (isomers),

bis(hydroxzyphenyl )ether (isomers),
bis(hydroxyphenyl )ketone (isomers),
bis(hydroxyphenyl)sulfone (isomers),
bis(hydroxyphenyl)sulfide (isomers),

10 dihydroxy diphenyl (isomers),
bis(dihydroxyphenyl)methane (isomers),
2-hydroxyphenyl hydroxypropyl phenol,
dihydroxy (hydroxyphenyl diphenyl) (isomers),
tri-(hydroxyphenyl)ethane (isomers),

15 tri-(hydroxyphenyl )benzene (isomers),
dihydroxynaphthalene (isomers) and
trihydroxynaphthalene (isomers).

Of these aromatic polyhydroxy compounds and resi-
dues thereof, those which are likely to be present in

20 the system for the transestirification for the produc-
tion of an aromatic carbonate are especially important
in the present invention. As such an important aromat-
ic polyhydroxy compound, there can be mentioned at
least one member selected from the group consisting of:

25 (A) an oxidation product of an aromatic monohy-



was recycled into distillation colum 24 at a reflux 25 rati o of 50
t hrough conduits 27 and 28, and the rest of

70 ° t he condensate was continuously withdrawn at a rate of

2.3 kg/ hr through conduit 29. A reaction mxture ' [ cont ai ni ng

met hyl phenyl carbonate (as a desired reaction product), the
catal yst, and an aromatic poly- 5 hdeBxy conpound and a residue

t hereof] was conti nuous- ly withdrawn fromthe bottom of reaction
vessel 100 at arate of 17.7 kg/hr _and led into evaporator 14

t hr ough dBR%EY ToROUR cﬁﬁ\ﬁﬂ%ﬁ#%ﬁF%Ngborated gas containi ng the

met hyl phenyl-CarbonatFayagtwiégg¥z%%EEﬁg%ﬂé¥jéé %%&%% from the group

consisting of a product produced by the Fries rear-
rangement of a diaryl carbonate obtained by the transe-
5 sterification and oxidation products of the product and
(C) at least one member selected from the group
consisting of aromatic dihydroxy compounds derived from

phenol as the reactant and represented by the following

formula (9):

10 :
1
HD—@—Y -<9—>——OH (9)

wherein vl represents a single bond, a
15 divalent alkane group having 1 to 30 carbon

atoms or a divalent group selected from —0—,

—-£0-, —8-, —-805—, —S0- and —C00—, and

oxidation products of the aromatic dihydroxy compounds.

As examples of the oxidation product (A) of an -

20 aromatic monohydroxy compound, compounds represented by

the following formulae (17) and (18) can be mentioned.

L OO

25



10 = conduit 21 into condenser 22, in which the evaporated gas
was condensed. The resultant condensate was wth- drawn from
condenser 22 through conduit 23 at a rate of 16. 67 kg/hr. On the
ot her “hand, an evaporati on-con- centrated liquid containing the
catal yst and the aro- 15 matic polyhydrgxy conpound and the residue

t her eof was formed in evaporator 147 A portion of the concentrated
liquid was led into reboiler 17 through 15 and 16 and

recycled into evaporator 14 througha H The- rest of the
concentrated liquid in evaporator 1 recycled into rggggién
vessel 100 at ‘a rate of 1 Kk conduits 15, 19 and’3.
During the period of time to 2,000 hours after

t he start of the operation, concentrat ed

liquid formed in evaporator 14 wa®“continuously wikh- 25 drawn t hrough
conduit 20 at a rate of 0.03 kg/hr. OH

As examples of the product (B) produced by the
5 Fries rearrangement of a diaryl carbonate, compounds
represented by the following formulae (19), (20) and

(21) can be mentioned.

@@
l /

10 0

(90

15
~0)
)i (21)
C=0
/
"0
20

As examples of oxidation products of the above-

mentioned product (B) produced by the Fries rearrange-
ment of a diaryl carbonate and represented by formula
(19), compounds represented by the following formulae

25 (22) and (23) can be mentioned. Also, as examples of



71 - | nst ead, catalyst A was added to reaction vessel 100

t hrough conduit 3 in such an anpbunt as to conpensate for the
anount of the catalyst wthdrawn from conduit 20, so that the
above-menti oned Sn concentration of 0.4 5 % by wei ght was able to be
mai ntai ned in conduit 13. The operation was conducted for 2,000
hours. During this period of tine, 4Bhe operation could be stably
conducted (for exanple, both the flow and the conposi - tion in

phenomona. such SESPRECRHRSTTIaR: i Brodibes b, thg SRR TRAHGASS -
Catal yst - contai ni g}, QUL 198 resentea Bl Hothfadl (A adhesiA of the

deposited catalys
compounds represented by the following formulae (24)

and (25) can be mentioned.

> OH
(22)
H@-
=N,
10 .
HO (} "~ (} H
5 (23)
O .
HO OH
15
HO
HO c
@u O (24)
O .
OH
20
o (25)

25 As an example of the aromatic dihydroxy compound



the inner wall of the reaction vessel and the |ike. Sanmpl es were
taken fromthe reaction mxture withdrawn 15 fromreaction vessel 100
t hrough t he above-nenti oned sanpling nozzl e provided on conduit

13, which sanpl es were, respectively, withdrawn at points in tine
of 500 hours, 1,000 hours, 1,500 hours and 2,000 hours after

the start of the operation. The deternminati &? of the 20

concentrations of dihydroxy diphenyl, dihydroxy ben- zophenone,
and residues thereqf as aronmatic group- cont ai ni ng subst ances
(i.e., an aromatidPoFpRFgssRyed by formebapbihd ArPEPIWRT FRPIIRARAY in

each sanpl e was

ducted_b d th d. Wth
respect 25 oy the §§ﬁgP§g“Se£ﬂ€EP$9e?@gXﬁ?%ﬁ %;Egﬁ b sintine

CHg
| =
\ (26)
Ho—<gig>—c~ () y—oH
s | =/
CHg
As examples of oxidation products of the above-
mentioned aromatic dihydroxy compound (C) represented
by formula (26), compounds represented by the following
10 formulae (27) and (28) can be mentioned.
|
H (27)
15 !
; ()0
(28)

20 \<:)

HO

OH

wherein Yl is as defined above.
The reason why the above-mentioned oxidation

25 product (A) of an aromatic monohydroxy compound is



72 - of 500 hours, 1,000 hours, 1,500 hours and 2,000 hours

after the start of the operation, the weight ratios (WRs) of the
aromati ¢ group-containi ng substance to Sn were, respectively,
0.19, <0.19, 0.2 and 0.2. The 5 conposi tion of the reaction m xture

w t hdrawn from reaction vessel 100 &Rrough the above-nenti oned
sam pling nozzle at the point in tinme of 2,000 hours after

the start of the operation was as follows: phenol (PhOH): 51 % by

wei ght; methyl phenylkedgr kondeept®Eéht idOthe syfsténbVEcieiti trdinesityr-
carbonate (DPC): 0.4 % by wei ght; anisole (ANS): 0.6 % by wei ght;
and Sn: 0.4 % ificaltyoneifght théf peoditdrei aperftaro ranume tsico paedhoniate,
condi - tions of various parts of the apparatus were exam ned.
As a result, no adifesi exampleheisathbayssuth amerkidedrion product is
formed by the oxidation of an aromatic monohydroxy
5 compound with a very small amount of oxygen which
occasionally enters the system for the transesterifica-
.tion, or that such an oxidation product is occasionally
present as a contaminant of an aromatic monbhydroxy
compound as a raw material and enters the system to-

10 gether with the raw material. Representative examples
of type (A) oxidation products, namely, oxidation
products of aromatic monohydroxy compounds include
dihydroxybenzene.(isomers), dihydroxy diphenyl
(isomers), and the like. |

15 Product (B) produced by the Fries rearrangement of
a diaryl carbonate is likely to be formed as a by-
product in the production of the diaryl carbonate.
Examples of products (B) include 2,2'-
dihydroxybenzophenone, 2,4'-dihydroxybenzophenone and

20 4,4'-dihydroxybenzophenone.

The aromatic dihydroxy compound (C) is a compound
which is usually used as a monomer for the production
of an aromatic polycarbonate. An aromatic polycar-

bonate can be produced by a transesterification of the

25 above-mentioned aromatic dihydroxy compound (C) with a



15 « wal l

of each of reaction vessel 100, evaporator 14,

reboiler 17 and conduits was observed. Conparative Exanple 1
The’ production of an aromatic carbonate was con- 20 ducted in
substantially the same nanner as in Exanple 1 except that the

wi t hdrawal of the evaporation-concen- trated liquid forned in
evaporator 14 (containing the cataﬁ}st and the aromatic

pol yhydr oxy conpound and the resi due thereof) through conduit 20

was not conducted. . 25

wi t hdr awn

10

20

25

I r ken fr he r i on _m xtur
diaryl carbgr?g@e,eswr\xl\éereeir} aane aromoa itc %@n%%%}dr%xym tu. €

compound is by-produced. When such a by-produced
aromatic monohydroxy compound is used as a raw material
in the process of the present invention, the aromatic
dihydroxy compound (C) is likely to be introduced into
the system for the transesterification for the produc-
tion of.an aromatic carbonate. Examples of aromatic
dihydroxy compounds (C) include 2,2-bis-(4-hydroxy-
phenyl )propane, and the like.

Further, 2,2-bis-(4-hydroxyphenyl )propane usually
contains aromatic polyhydroxy compounds represented by
the following formulae, which compounds are also in-
cluded in the aromatic polyhydroxy compound defined in

the present invention.




fromreaction vessel 100 through the above-nentioned sanpl i ng
nozzl e provided on conduit 13, which sanples were, respectively,
wit hdrawn at points in tine of 500 hours, 1,000 hours, 1,500 hours
and 2000 hours after 5 the start of the operation. The

determ nation of the concentrations of dihydroxy diphenyl,

di hydroxy benzo- phenone, and resitfues thereof as aromatic

gr oup- con- tai ning substances (i.e., an aronmatic pol yhydroxy

conpound and a residue_there I n_eac ampl e was .10 condyct.ed by the
above- ment i oned met hodI® %@? %%%%%%t the preﬁ%ﬁ%lﬁ?%ﬁﬁﬁﬁQ&; respgéctivel y

W t hdrawn at poin of 500 hour s Q hours,,.1,5Q0 hours
and 2,000 hours E%sbﬁt&éﬂe%:grc?%duc art o5 egﬁetﬂj‘aa%&r?n hellﬁmmg -

o OSr especti vel ;\?;gi)l.lﬂg gh‘gegggge% 181(% QMCP) %ﬂfgtaae Te%%tsm Wehddon -0

wer e sition of

the reaction mixt QiguW-EBH{:QY‘HufléOéﬁﬁ%éé)nselected RS Sle HQughr ough

t he above-nenti oned sanpling nozzle
5 consisting of an aromatic polyhydroxy compound and a

residue thereof to the metal of the metal-containing
catalyst at 2.0 or less, wherein the weight ratio (WR)
is measured with respect to a catalyst-containing
liquid-phase mixture in a system for the transesterifi-

10 cation. The above-mentioned weight ratio (WR) is
preferably 1.0 or less, more preferably 0.5 or less.
The term "system for the transesterification" means a
system which includes not only the reactor, but also
the pipes and devices provided in connection with the

15 reactor, such as a device for the reéovering and recy-
cling or recirculating of the catalyst, and the like.
In the present invention, the term "catalyst-containing
liquid-phase mixture" means a catalyst-containing
liquid material to be fed to the reactor, a catalyst-

20 containing reaction mixture in the reactor, a catalyst-
containing reaction mixture withdrawn from the reactor,
a liquid material having an increased catalyst concen-
tration which is obtained by subjecting to evaporation
a part of the catalyst-containing reaction mixture

25 withdrawn from the reactor, and the like. In the



at the point in tine of 2,000 hours after the start of t he

operation was as follows: PhOH 53 % by weight; 20 MPC. 3.5 % by
weight; DPC. 0.1 %by weight; ANS: 0.5 % by weight; and Sn: 0.3 %
by weisght. After the opera- tion was stopped, the conditions of
various parts of t he apparatus were exam ned. As a result, the
adhesi on of the catalyst to a par§3of the inner wall of each of

25  reaction vessel 100, evaporator 14, reboiler 17 and

4 Concgggéiyssiégﬁ¥gfg?%g liquid-phasgbggg%gggyeeE%ﬁQB'%hg

catalyst may be completely dissolved, or it need not be
completely dissolved. In the case of the latter, the
catalyst-containing liquid-phase mixture is in the form
5 of a slurry. In the present invention, when the cata-

lyst-containing reaction mixture is in the form of a
slurry (which contains insoluble matters), such a
slurry including insoluble matters is also referred to
as a "catalyst-containing liquid-phase mixture". With

10 respect to the above-mentioned weight ratio (WR), it
has been found that, when the WR exceeds 2.0, disadvan-
tageous phenomena, such as the deposition of the metal-
containing catalyst from the catalyst-containing lig-
uid-phase mixture and the adhesion of the deposited

15 catalyst to the inner walls of the reactor, pipes and
the like occur, so that the reaction becomes unstable
and hence cannot achieve favorable results. The reason
for this has not yet been elucidated, but is considered
to-be as follows. When the above-mentioned weight

20 ratio (WR) exceeds 2.0, an insoluble substance having a
crosslinked structure is formed by a crosslinking
reaction between the metal of the metal-containing
catalyst and the aromatic polyhydroxy compound and
deposited from the liquid-phase mixture, wherein the

25 deposited substance has strong adhesiveness to the



The pr.oduction of an aromatic carbonate was con- 5 ducted in
substantially the sane manner as in Exanple 1, except that pheno
havi ng a 4, 4' -di hydroxy di phenyl concentration of 600 ppm by

wei ght was used. Sanpl es were taken fromthe reaction m xture
wi t hdrawn fromreaction vessel 100 through the above- 10 ment i oned
sanmpl i ng nozzle provided on conduit 13, whi%h sanpl es were,
respectively, withdrawn at points in tine of 500 hours, 1,000
hours, 1,500 hours and 2,000 hours after the start of the
operation. The detBRPAFn¥eibn of the reactqme RiPeSenerdt ithgs 1é#edi hydr oxy
di phenyl, di hydroxy 15 benzophenone, and residues thereof as aromatic
gr oup- cont ai AN UFRGHRD LY ithe Presestodavra tiony Kpdr %y~
conpound and a reéidue thereof) in each sanple conduct ed by

S .
t he above- nent i on84CHBEhBY. 2XATH T2 onate,” the fEOMREiSafpresydroxy

respectively mﬁthgggﬁgugé &gggtgélélgéac ant frequently comprises two

5 types of compounds, i.e., a fresh feedstock aromatic
monohydroxy compound and an unreacted aromatic monohy-
droxy compound recycled from the reactor. There is no
particular limitation with respect to the ratio of the
fresh feedstock aromatic monohydroxy compound to the

10 unreacted aromatic monohydroxy compound recycled from
the reactor; however, the weight ratio of the fresh
feedstock aromatic monohydroxy compound to the unreact-
ed aromatic monohydroxy compound recycled from the
reactor is generally in the range of from 100 : O to

15 0.0001 : 99.9999. 1In the present invention, for main-
taining the weight ratio (WR) of the at least one
aromatic group-containing substance to the metal of the
metal-containing catalyst at 2.0 or less as measured
with respect to a catalyst-containing liquid-phase

20 mixture in the system for the transesterification, it
is preferred that the fresh feedstock aromatic monohy-
droxy compound have an aromatic polyhydroxy compound
concentration of 400 ppm by weight or less, more pre-
ferably 300 ppm by weight or less, most preferably 200

ppm by weight or less.



20 . of 500 hours, 1,000 hours, 1,500 hours and 2,000 hours

after the start of the operation, the weight ratios (WRs) of the
aromati ¢ group-containing substance to Sn were, respectively, 0.9,
1.5, 2.0 and 2.6. The conpo- sition of the reaction m xture

w t hdrawn fromreaction 25 vessel 100 t hrough the above-nenti oned
sanpl i ng nozzl e 55 75 at
the point in tinme of 2,000 hours after t he start of the operatlon
was as follows: PhCH 3%b % b

0.1 % by weight; ANS: g 530}“ W b’in\‘,HCglrﬁmgaﬁ&‘esﬁFOW g%eodfht

t he conditi.ons of QuUS parts

Aftgr the opera- thg at leégg gﬁé g%éﬁg%ld group-containing sdﬁ'wance in

of
the catalyst-containing liquid-phase mixture so as to

maintain the weight ratio (WR) within the range as
5 defined in the present invention, it is preferred to

withdraw a part of the catalyst-containing ligquid-phase
mixture out of the system for the transesterification.
For example, when the process of the present invention
comprises the steps of subjecting to evaporation a part

10 of the catalyst-containing liquid-phase mixture with-
drawn from the reactor and rebycling the resultant
catalyst-containing liquid-phase mixture having an
increased catalyst concentration to the reactor, the
accumulation of the aromatic group-containing substance

15 in the system can be effectively avoided by withdrawing
at least a part of the resultant evaporation-con-
centrated liquid-phase mixture (having an increased
catalyst concentration) out of the system for the
transesterification. Further, the accumulation of the

20 | aromatic group-containing substance in the system for
the transesterification can also be avoided by a method
in which occasional entry of air into the system is
suppressed to a level as low as possible, to thereby
suppress the formation of an aromatic polyhydroxy

25 compound as an oxidization product of the aromatic



the apparatus were exam ned. As a result, the adhesion of the

catalyst to a part of the inner wall of each of reacti on vesse
100, evaporator 14 and conduits was observed. 10 Exanpl e
« (Preparation of catalyst) A m xture of 40 kg

of phenol and 8 kg of titanium tetaachlorlde was heated to and

mai ntai ned at 50 [err]C for 15 10 hour's, thereby performng a
reaction. After that period of tinme, hydrogen cPLoride Lorned Ln
the result- ture was distilled o toget her wit
unr eact ed phenol . %ﬂ%n &réﬁf [ﬂ¥ﬂgh%enaln|ng phenol was distilled

off fromthe reaction ﬂhxﬁﬁﬁi?fﬁﬂggé of ﬁﬂ% preseh®diaGdnRiBRSULE, 1@nd the
resultant m xture was all owe to cool under nitrogen atnDsphere
to thereby obtainpreferred @®lord dhount of the aromatic polyhydroxy
compound in each of the starting material and the
5 reactant be as small as possible.

Further, when the amount of such an aromatic
group-containing substance in the system for the tran-
sesterification is considerably large (due to the
introduction of such a substances as impurities of the

10 starting material to the system together with the
starting material or the reactant, or due to the forma-
tion of such a substance in the system by side reac-
tions), for example, in the process for continuously
producing a desired aromatic polycarbonate, it is

15 preferred to start the above-mentioned withdrawal of at
least a part of the evaporation-concentrated, catalyst-
containing liquid-phase mixture out of the system for
the transesterification at an early stage and/or to
increase the withdrawal amount, depending on the amount

20 of aromatic group-containing substance present in the
system, so as to avoid the accumulation of the aromatic
group-containing substance in the system. For enabling
such a withdrawal of the evaporation-concentrated,
catalyst-containing liquid-phase mixture to be conduct-

25 ed properly, it is preferred to use, for example, the



(Production of aromatic carbonate) The production of aromatic

carbonate was conducted 25 I n substantially the sanme manner as in
Exampl e 1 except 76

that catalyst B was used in an anount such that the Ti’

concentration of the reaction mxture in conduit 13 becane 0.2 %
by wei ght. The operation was Xonduct ed for 2,000 hours. 5
During this period of tine, the operation could be stably

conducted (for ex gyiéW% ot h t.he flqyland t.h osltlon |n each

conduit were stabf@ RSP e amplﬁ%%w &z&lséﬁvggpg'gﬁﬁ%

phenonena, such aﬁibgecggﬁgé%ed to the outlet of the reactor, and sam-

ples of a catalyst-containing liquid-phase mixture
withdrawn from the reactor are taken at predetermined
5 intervals through the sampling nozzle. By measuring

the amount of the aromatic group-containing substance
in each sample and monitoring the changes in the amount
of the aromatic group-containing substance in the
samples, suitable timing for starting the withdrawal

10 and a suitable withdrawal amount can be determined so
that the weight ratio (WR) of the aromatic group-
containing substance to the metal of the metal-contain-
ing catalyst in the catalyst-containing liquid-phase
mixture can be maintained within the range defined in

15 the present invention.

An example of the above-mentioned operation for

withdrawing the catalyst-containing liquid-phase mix-
ture out of the system for the transesterification is
explained below, referring to Fig. 1. Fig. 1 shows ‘an

20 example of systems for practicing the process of the
present invention for producing an aromatic carbonate
using a continuous multi-stage distillation column. In
the system shown in Fig. 1, a mixture of dimethyl
carbonate, phenol and a catalyst is continuously fed in

25 liquid form from conduit 3 to continuous multi-stage



tion ef the catalyst fromthe catal yst-containing 10 | i qui d- phase

m xture and t he adhesi on of the deposited catalyst to the inner
wall of the reaction vessel and the like. Sanples were taken from
the reaction m xture wi t hdrawn fromreaction vessel 100 through

t he above- menti oned sanpling nozz provi ded on conduit 13, which
15 sanpl es were, respectively, withdra at points in tine of
500 hours, 1,000 hours, 1,500 hours and 2, 000 hour s after the

SF art of th.e oper ?Eisgg%ng(iogeEgiu a{ %p he thereoaff,]gﬁlhcz.ocrf’lcecné[lrl.f}rﬁ| qns of

di hydr oxy di pheny none rest dues thereof

as aromatic grOUphaszgleve tggg lgé#‘%lsﬁ?gﬁﬁ}@? &%eheeate‘?tn AT R G,

pol yhydr oxy each sanple was

conducted by the aiag\éesrre'ehé%sg g1 Hpfhg Wid d6SREYE to flow advh the
sanpl es respectively w f hdrawn at p0|nts in tinme of 500 hours,

1,000 hours, 1,50@nkedesoc@nfu?2tPO9td9alr§istillation column 1. Simulta-
5 neously, dimethyl carbonate is introduced from conduit
7 into evaporator 8, in which the evaporation of the
dimethyl carbonate is performed, and the resultant gas
is continuously fed to bottom 6 of distillation column
1 through conduit 9, so that a transesterification
19 reaction is conducted while effecting distillation.
Gas (containing methanol and dimethyl carbonate) dis-
tilled from column top 2 is led into condenser 11
through conduit 10, in which the gas is condensed. The
resultant condensate is continuously withdrawn through
15 conduit 12. A reaction mixture (containing the pro-
duced methyl phenyl carbonate, the catalyst, and an
aromatic polyhydroxy compound and a residue thereof,
which residue is chemically bonded to, for example,
carbonyl groups derived from the carbonates and/or to
20 the metal of the catalyst) is continuously withdrawn
from column bottom 6, and led through conduit 13 into
evaporator 14, in which the methyl phenyl carbonate is
evaporated to thereby obtain an evaporation-concentrat-
ed liquid (containing the catalyst, the aromatic poly-

25 hydroxy compound and the residue thereof). A part of



25
77

the reaction m xture withdrawm from reacti on vessel 100 through the

after the start of the operation, the weight ratios
(WRs) of the aronatic group-containing substance to Ti
were, respectively, 0.37, 0.38, 0.39 and 0.40. The conposition of

above-nmenti oned sam 5 pling nozzle at the point in tinme of 2,000

hour s af

by wei ght;

wei ght;

ter

no

10

15

20

25

the start of the operat$%n was as fol lows: PhOH 51 %

MPC. 6 % by wei ght; DPC O % by wei ght; ANS: 0.4 % by
and Ti:

t he conditions of
a result,

[ che, bhfetRel "tontihPlateq 1imid s ek v TR TR A

17 through conduits 15 and 16 and recycled into evapo-
rator 14 through conduit 18. The rest of the con-
centrated liquid is recycled into distillation column 1
through conduits 15 and 19. An evaporated gas (con-
taining the methyl phenyl carbonate) from evaporator 14
is led into condenser 22 through conduit 21, in which
the gas is condensed. The resultant condensate is
withdrawn from condenser 22 through conduit 23. The
concentrated liquid, which ‘is being recycled into
distillation column 1 through conduit 19 as mentioned
above, is partly withdrawn out of the system for the
transesterification through conduit 20. By the with-
drawal of a part of the concentrated liquid through
conduit 20, the aromatic group-containing substance is
at least partly withdrawn out of the system for the
transesterification, so that the weight ratio (WR) of
the aromatic group-containing substance to the metal of
the catalyst in the catalyst-containing ligquid-phase
mixture in the system for the transesterification can
be maintained at 2.0 or less. In the above system, the
catalyst is fed to distillation column 1 through con-
duit 3 in such an amount as to compensate for the
amount of the catalyst withdrawn from conduit 20, so

that the catalyst concentration of the catalyst-con-



adhesi.on of the catalyst to the inner wall of each of reaction

vessel 100, evaporator 14, reboiler 17 and condui ts was observed.
15 - Exanpl e 3 (Preparation of catalyst) A
m xture of 40 kg of phenol and 8 kg of |ead nmonoxi de was heated to
and mai ntained at 180 [err]C for 10 hours, thereby performng a
reaction. After that 20 period of tin®® water formed in the resultant
reaction m xture was dlstllled of f together with unreacted

phenol, to thereb obtaln cataly (Productlon f aromatic
car bonat e) ¥ +hg +ﬁ8ub?oaﬁ%??cWF¥ﬁuEﬁ1%ﬂwﬁﬁﬁlﬁ¥§ﬁﬂﬂuﬁﬂﬁ s con-
25 ducted’ usl0dn3Bs2RPRERLLR: SOV adiHdAnds MDY Brerminea

level. There is no particular limitation with respect
to the amount of the concentrated liquid withdrawn out

5 of the system for the transesterification. However,
the concentrated liquid is generally withdrawn in such
an amount that the weight ratio of the concentrated
liquid withdrawn out of the system for the transester-
ification to an aromatic carbonate to be produced is in

1o the range of from 1078 to 0.1, preferably from 1076 to

0.05.

With respect to the lower limit of the content of
the aromatic group-containing substance in the cata-
lyst-containing liquid-phase mixture in the system for

15 the transesterification, there is no particular limita-
tion. However, when it is attempted to obtain a cata-
lyst-containing liquid-phase mixture having an extreme-
ly small content of the aromatic group-containing
substance, disadvantages arise in that a burden on the

20 separation and purification equipment for the starting
material and reactant to be fed to the system for the
transesterification becomes large, and that the amount
of the catalyst-containing liquid-phase mixture which
must be withdrawn out of the system becomes too large.

25 Therefore, the weight ratio (WR) of the aromatic group-



78 o

prises continuous nulti-stage distillation colum 1
conposed of a plate colum having a height of 6 mand a di anet er of
6 inches and equi pped with 20 sieve trays. A mxture of
di mret hyl car bonate, phenol [concen- 5 tration of 4,4'-dihydroxy
di phenyl (i.e., an aromatic pol yhydroxy conpound) in phenol: 150
ppm by wei ght] and catal yst C was dntinuously fed inliquid form

from

ous mul ti-stage dighillgd

top 2 thereof at arate o
inside nulti-staggndi s4tdl@st-contai

reacti on.
in

conduit 3 through preheater 4 and conduit 5 to continu-

The

10

20

25

was a

welght ratio o t carbonate to
system for the transesterification is generally not

smaller than 10"9, preferably not smaller than 1078,

The process of the present invention for producing
an aromatic carbonate may either be conducted in a
batchwise manner or in a continuous manner. It is
preferred that an aromatic carbonate be produced in a
continuous manner. For example, an aromatic carbonate
can be continuously produced by a method in which a
starting material and a reactant are continuously fed
to a reactor to effect a transesterification reaction
therebetween in at least one phase selected from a
liquid phase and a gas-liquid phase in the presence of
a metal-containing catalyst in the reactor, while
continuously withdrawing a high boiling point reaction
mixture containing the produced aromatic carbonate or
aromatic carbonate mixture in liquid form from a lower
portion of the reactor and continuously withdrawing -a
low Boiling point reaction mixture containing a by-
product in gaseous form from an upper portion of the
reactor by distillation.

One illustrative example of systems for practic-
ing the process for continuously producing an aromatic

carbonate is shown in Fig. 2, wherein reaction vessel

i, ti f 5.m bel
DB AL ALWHDL el Bagarybeoall b6 o
1 GOl t f ' a
rPHFﬁgl 1%E%?%se LRy PgL %ﬁg\ng

e phenol



the m.xture was 62/ 38, and catalyst C was used in an 15 anount such

that the Pb concentration of the reaction m xture in conduit 13
becane 0.1 % by wei ght, wherein the Pb concentration can be

confi rmed using a sanple wi t hdrawn t hrough a sanpling nozzle (not
shown) provid- ed-on conduit 13. Dinethyl carbonate was fed from
20 conduit 7 to evaporator 8 thereby f® mnming a gas and the

formed gas was fed fromconduit 9 to bottom6 of con- ti nuous

mul ti-stage distil %}lon colum 1 at a rate of 26 kg/ hr. The
reaction conditi oS PRHBPEHoYE tRegcstirTer 1s %??ﬁ\VW%Q&EﬁRﬁP??Eﬁsﬁhe

tammaUMeattheDMt

ont nuous mul ti-stage distillation
colum 1 was 203 ["*FFc e’ SYS%em of Ff é il

2 starting materia
reactant are continuously fed to reaction vessel 100
from conduit 3 to thereby effect a transesterification

reaction therebetween in at least one phase selected

wn

from a ligquid phase and a gas-liquid phase in the
presence of a metal-containing catalyst in reaction
vessel 100, while continuously withdrawing a high
boiling point reaction mixture containing a produced

10 aromatic carbonate and the catalyst from a bottom
portion of reaction vessel 100 through conduit 13 and
continuously withdrawing a low boiling point reaction
mixture containing a by-product in gaseous form from an
upper portion of reaction vessel 100 through conduit

15 30, distillation column 24 and conduit 29.

Another illustrative example of systems for prac-
ticing the process for continuously producing an aro-
matic carbonate is shown in Fig. 1, wherein continuous
multi-stage distillation column 1 is used as a reactor.

20 In the process using the system of Fig. 1, a starting
material and a reactant are continuously fed to contin-
uous multi-stage distillation column 1 at top 2 thereof
and/or bottom 6 thereof to effect a transesterification
reaction therebetween in at least one phase selected

25 from a liquid phase and a gas-liquid phase in the



79 = and the pressure at the top of continuous nulti-stage
distillation colum 1 was 6.5 kg/cnferr]-G Gas distilled fromtop
2 was led into condenser 11 through conduit 10, in which the gas
was condensed. The resultant 5 condensate was continuously w t hdrawn
at a rate of 25 kg/ hr through conduit 12. A reaction m xture,.

cont ai n- i ng met hyl phenyl carbonéi® (as a desired reaction

product), the catalyst, and an aromatic pol yhydroxy conmpound and a

resi due thereof, was continuously with- 10 . drawn frombottom 6 at a

rate of 34 kg/ hr BRESPBES| Af 0@ metal-conkaidving G thd wsir ddyIFBorHdAUsL3,
from whi ch an -evapo-  , rat ed gas containing the nethyl phenyl
carbonat e was Bultl'ﬁf?%ﬂr%ﬁﬁ W%RPtQRBﬁﬁhqcomﬂﬁ%? qqﬁﬁ?%%%ﬁknser

22, i n whi, B t he, gas s candensed. The resultant conden- 15

sate was mﬁthdramﬁl% 8ﬁ?ﬂbﬂ%eﬁ!€hgggﬁq PP TdHyfigeszon mixbuz
containing a produced aromatic carbonate and the cata-

5 lyst from a lower portion of distillation column 1
through conduit 13 and continuously withdrawing a low
boiling point reaction mixture containing a by-product
in gaseous form from an upper portion of distillation
column 1 through conduit 10, condenser 11 and conduit

10 12 by distillation.

As apparent from the above, there is no particu-
lar limitation with respect to the type of the reactor
to be used in the process of the present invention, and
various types of conventional reactors, such as an

15 agitation type reactor, a multi-stage agitation type
reactor and a multi-stage distillation column, can be
used. These types of reactors can be used individually
or in combination, and may be used either in a batch-
wige process or a continuous process. From the view-

20 point of efficiently biasing the equilibrium toward the
product system, a multi-stage distillation column is
preferred, and a continuous process using a multi-stage
distillation column is especially preferred. There is

no particular limitation with respect to the multi-

25 stage distillation column to be used in the present



at a rate of 32.95 kg/hr. On the other hand, an evapo-

rati on-concentrated liquid containing the catal yst and t he
aromati ¢ pol yhydroxy conpound and the residue t her eof was forned
in evaporator 14. A portion of the 20 concentrated liquid was led into
reboil er 17 through conduits 15 and, 16 and recycled into
evaporator 14 t hrough conduit 18. e rest of the concentrated
liquid in evaporator 14 was recycled into continuous mul ti - stage

distillation colu : t Iy L g ; [ ) 19
and 3. Duri ng thgﬁgéll}?%aﬁoég for% éls kﬂé th a?%lstllltaml%‘hgr&oclm Ha%ﬂf@ 30

time of from 400 Boyhaok8t3cQPOnMRRES & (Sfaddle o Jilstillation of two

or more and which can be used for performing continuous
distillation. Examples of such multi-stage distilla-

5 tion columns include plate type columns using a tray,
such as a bubble-cap tray, a perforated tray, a valve
tray and a counterflow tray, and packed type columns
packed with various packings, such as a Raschig ring, a
Lessing ring, a Pall ring, a Berl saddle, an Intelox

10 saddle, a Dixon packing, a -McMahon packing, a Heli
pack, a Sulzer packing and Mellapak. In the present
invention, any of the columns which are generally used
as a multi-stage distillation column can be utilized.
Further, a mixed type of plate column and packed column

15 comprising both a plate portion and a portion packed
with packings, can also be preferably used. With
respect to a process for continuously producing an
aromatic carbonate using a multi-stage distillation
column, reference can be made to, for example, U.S. -

20 Patent No. 5,210,268 and EP Patent Publication No. 0O
461 274 Bl corresponding to the above U.S. patent.

In one preferred embodiment of the present inven-
tion, in which the continuous production of an aromatic
carbonate is conducted using a multi-stage distillation

25 column, a starting material and a reactant are continu-



of the operation, a portion of the concentrated liquid formed in
evaporator 14 was continuously w thdrawn t hrough conduit 20 at a
rate of 0.05 kg/hr. Instead, 5 . catalyst C was added to continuous
mul ti=stage distil- | ati on colum 1 through conduit 3 in such an
anmount as to conpensate for the ampunt of the catal yst w thdrawn
fromconduit 20, so that the above-nenti oned Pb concen- tration of
0.1 % by weight was able to be maintained in 10 conduit 13. The

operation was CO”QH§§§dfé@rt§ 08%ntinuous MO S sddyd RG 11 REldPd Of
time, the operation could be stably conducted (for exanple, both

the flow and the column toCEOPPESE td OfrdrkERERY CONHY stonVBle tial &naMd-hout
suf - fering di sadvant ageous phenonena, such as the deposi- 15

tion of the catal gatwéennihhet CBé@dY Sdn& PYrAdidWlected fron iguiidniilmse
m xture and the adhesi on of the deposited catal yst to the inner
wal | of continuoupharétandtaggas-liquid ghasdd |imttiien prelgancel amd the | ke.
Sanpl es were taken
5 metal-containing catalyst in the distillation column,
while continucusly withdrawing a high boiling point
reaction mixture containing a produced aromatic car-
bonate or arcmatic carbonate mixture in liquid form
from a lower portion of the distillation column and
10 continuously withdrawing a -low boiling point reaction
mixture containing a by-product in gaseous form from an
upper portion of the distillation column by distilla-
tion.
The amount of the catalyst used in the present
15 invention varies depending on the type thereof, the
types and weight ratio of the starting material and the
reactant, the reaction conditions, such as reaction
temperature and reaction pressure, and the like.
Generally, the amount of the catalyst is in the range
20 of from 0.0001 to 30 % by weight, based on the total
weight of the starting material and the reactant.
The reaction time (or the residence time when the
reaction is continuously conducted) for the transester-

ification reaction in the present invention is not

25 specifically limited, but it is generally in the range



fromt.he reaction mixture withdrawn from continudus .20 mul ti-stage

distillation colum 1 through the above- ment i oned sanpling nozzle
provi ded on conduit 13, which sanpl es were, respectively,

wi t hdr-awn at points in tine of 500 hours, 1,200 hours, 2,100 hours
and 3, 000 hours after the start ofséhe operation. The

determ nation of 25 the concentrations of di hydroxy di phenyl,

di hydr oxy

benzophenone: andoeehdies. ber e0f sGnakPIR!ffo ALy exom 0 00 A1 NG

substances (i.e., an aromatic po nmpound and a residue

thereof) in each paRlse WeSe preferabfPNEHshes. &y ddhes ahaues mentioned
met hod. Wth respect

The reaction temperature varies depending on the
types of the starting material and reactant, but is
5 generally in the range of from 50 to 350 °C, preferably
from 100 to 280 °C. The reaction pressure varies
depending on the types of the starting material and
reactant and the reaction temperature, and it may be
any of a reduced pressure, an atmospheric pressure and
10 a superatmospheric pressure. However, the reaction
pressure is generally in the range of from 0.1 mmHg to
200 kg/cm?.
In the present invention, it is not necessary to
use a solvent. However, for the purpose of facilitat-
15 ing thé reaction operation, an appropriate inert sol-
vent, such as an ether, an aliphatic hydrocarbon, an
aromatic hydrocarbon, a halogenated aliphatic hydrocar-
bon or a halogenated aromatic hydrocarbon, may be used
as-a reaction solvent.

20



5 -t 0 the sanples respectively withdrawn at points in tine

500 hours, 1,200 hours, 2,100 hours and 3,000 hours

after

of
t he

start of the operation, the weight ratios (WRs) of the aromatic
group=cont ai ni ng substance to Pb were, respectively, 0.11,
0.12 and 0.12. The 10 conposition of the reaction m xture w thdrawn
from continuous nulti-stage distill@fion colum 1 t hr ough
13 at the

t he above-nenti oned sanpling nozzle provided on conduit

point in time of 3,000 h%ggﬂﬁrﬁ e&&r G o (o]

nmvlvellpftbeAet
ous parts (0]

Q he FOPIGRLR Y

as follows: PhOH 31 %b :

meight; ANS: 0.1 % by Hefeinbalgﬁig@ﬁé P%sgyé P ée&%P
operati on was Stoppeaq, he “condrtions of varl

apparatus were eX%%%&%@d AR ﬁo%gsaé£aifowggﬁe§éfg#é§?e t

to the i nner wall each of conti nuous

I -S

RS dpR 2"

0. 11,

ion was -
0.5 % by
er the

t he

colum 1, evaporaE@ampies and Comparative Examples, but they should not

5 be construed as limiting the scope of the present

invention.

In the following Examples and Comparative Exam-

ples, the metal concentration of the metal-containing

catalyst was measured by means of an ICP (inductively

10 coupled plasma emission spectral analyzer) (JY38PII:

manufactured and sold by Seiko Electronics Co.,

Ltd.,

Japan); the determination of the composition of the

reaction mixture and the measurement of the respective

concentrations of the components (such as an aromatic

15 polyhydroxy compound, and a residue thereof bonded to

carbonyl-containing groups originating from aromatic

polycarbonates as the starting material, the reactant

and the desired product; an aromatic monohydroxy com-

pound; an aromatic carbonate; and aniscle) in the reac-

20 tion mixture were conducted by high performance liquid

chromatography; and the measurement of the concentra-

tion of the aromatic polyhydroxy compound residue

bonded to the catalyst in the reaction mixture was

conducted by a method in which a ligand exchange with

25 trifluorcacetic acid is conducted, followed by analysis



reboi ber 17 and conduits was observed. Conpar ati ve Exanple 3
The production of an aromatic carbonate was con- 25 ducted in
substantially the same nmanner as in Exanple

82 N 3, except that the w thdrawal of the evaporation-con-
centrated liquid formed in evaporator 14 (containing t he catal yst
and the aromatic pol yhydroxy conpound and 68 the residue thereof)

t hrough conduit 20 was not con- 5 ducted. Sanples were taken from

the reaction m xture wi t hdrawn from continuous _nulti-stage
distillation gy high performanceeaiquié)chromatography. 9

All of the concentrations are indicated by weight

percentages.

5 Example 1

(Preparation of catalyst)

A mixture of 30 kg of phenol, 10 kg of methyl
phenyl carbonate and 8 kg of dibutyltin oxide was
heated to and maintained at 180 °C for 10 hours, there-

10 by performing a reaction. :After that period of time,
water formed in the resultant reaction mixture was
distilled off together with unreacted phenol. Then,
most of the remaining phenol and the remaining methyl

phenyl carbonate were distilled off from the reaction

o
w

mixture under reduced pressure, and the resultant
mixture was allowed to cool under nitrogen atmosphere,
to thereby obtain catalyst A.

{Production of aromatic carbonate)

-- The production of an aromatic carbonate was con-
20 ducted using an apparatus shown in Fig. 2, which com-
prises distillation column 24 having a height of 1 m
and a diameter of 4 inches and containing Dixon packing
(6 mm ¢), and a reaction vessel 100 having a capacity
of 200 liters and equipped with a stirrer.

25 A mixture of dimethyl carbonate, phenol [concen-



colum 1 through the above-nentioned sanpling nozzle provi ded on
conduit 13, which sanples were, respective- ly, wthdrawn at
points in tinme of 500 hours, 1,200 10 hours, 2,100 hours and 3, 000
hours-after the start of the operation. The determ nation of the
concentrations of di hydroxy di phenyl, di hydroxy benzophenone, and
resi dues thereof as aromatic group-containin gsubstanc- es (i.e
an aromatic pol yhydr oxy conpound and a resi- due thereof) in each

I d d b thod. Wth t
to the samples ?E%%sal¥n of ﬂvemmrmh#@wﬁf Coitr e Ah TG00
hours, 1, 200

t he ober:at i on, th8°\%/¥|h§§%r°’s‘3t| 100\?@@;] %n%fgglawéfgﬁféﬁ éé]@afi;@ét of
gr oup- cont ai ni ng %uaagaesﬁfmﬁgasxgrfedrfﬁpff&w&'yorm erom cofidic O3 g 1. 4

and 2.1. The conposition o mxture wt rom

continuous multi '%Ye%&%l%sbéélsél 100 at a +4€8 &P!3Med/ihr ot difip

above-nenti oned sanpling
5 performing a reaction. The weight ratio of the dimeth-

vl carbonate to the phenol in the mixture was 50/50,
and catalyst A was used in an amount such that the Sn
concentration of the reaction mixture in conduit 13
became 0.4 % by weight, wherein the Sn concentration

10 can be confirmed using a sample withdrawn through a
sampling nozzle (not shown) provided on conduit 13.
The reaction conditions of the above reaction were such
that the temperature in reaction vessel 100 was 200 °C
and the pressure at the top of distillation column 24

15 was 6.2 kg/cmz—G. Gas (containing methanol and di-
methyl carbonate) formed in reaction vessel 100 was led
into distillation column 24 through conduit 30. From
distillation column 24, dimethyl carbonate was recycled
to-reaction vessel 100 through conduit 32, while the

20 gas (containing methanol and dimethyl carbonate) dis-
tilled from the top of distillation column 24 was led
into condenser 26 through conduit 25, in which the gas
was condensed. A portion of the resultant condensate
was recycled into distillation column 24 at a reflux

25 ratio of 50 through conduits 27 and 28, and the rest of



nozzle at the point in time of 3,000 hours after the 25 start of the
operation was as follows: PhOH 33 % by

83 wei ght; MPC. 6.5 % by weight; DPC. 0.2 % by weight;

ANS: 0.1 % by weight; and Pb: 0.1 % by weight. After t he operation
was stopped, the conditions of various parts of the apparatus were
exam ned. As a result, the 5 adhesi on @ the catal yst to a part of
the inner wall of each of continuous nulti-stage distillation

col um 1, t %V%%%ﬁ%%ggtéé"wggdcgr(x)@gx!ljxlxott?sf\i@swiot Scﬁ[é/werg'at a rate of

Conpar ati ve Exanplée™4
' 2.3 kg/hr through conduit 29. A reaction mixture

[containing methyl phenyl carbonate (as a desired
reaction product), the catalyst, and an aromatic poly-
5 hydroxy compound and a residue thereof] was continuous-

ly withdrawn from the bottom of reaction vessel 100 at
a rate of 17.7 kg/hr and led into evaporator 14 through
conduit 13, from which an evaporated gas containing the
methyl phenyl carbonate was withdrawn and led through

10 conduit 21 into condenser 22, in which the evaporated
gas was condensed. The resultant condensate was with-
drawn from condenser 22 through conduit 23 at a rate of
16.67 kg/hr. On the other hand, an evaporation-con-
centrated liquid containing the catalyst and the aro-

15 matic polyhydroxy compound and the residue thereof was
formed in evaporator 14. A portion of the concentrated
liquid was led into reboiler 17 through conduits 15 and
16 and recycled into evaporator 14 through conduit 18.
The- rest of the concentrated liquid in evaporator 14

20 was recycled into reaction vessel 100 at a rate of 1
kg/hr through conduits 15, 19 and 3. During the period
of time of from 300 hours to 2,000 hours after the
start of the operation, a portion of the concentrated
liquid formed in evaporator 14 was continuously with-

25 drawn through conduit 20 at a rate of 0.03 kg/hr.



10 - The production of an aromatic carbonate was con-

ducted in substantially the sanme manner as in Exanple 3, except
that a by-produced phenol formed during the transesterification of
di phenyl carbonate wi th bisphe- nol A to produce a pol ycarbonate
was used. The phenol 15 cont ai ned 15 Wbpy wei ght of di phenyl carbonate
and 500 ppm by wei ght of bi sphenol Sanpl es were
taken fromthe reaction m xture wnthdramm from conti nuous

mul ti-stage disti lI'n%tt'e%'a al‘caé stCR! HQ%&@%%“:&{&&QP%M I1Qped

sanpl i ng nozzl e pr ov on con sanpl es wer e,

respective- tS, | 200
hours, 2,100 hour;c ar?ltljl)éS gg%aﬂgg\rl\g g%t%?él?hins%}%é%ﬂ%ég t@%&%&aé

operation. The detsyiithal kRBuak b@etﬁénégﬂéifgé(%E%hdrawn frdif dBﬂHﬂg&OXy
di phenyl, di hydroxy benzophenone, and resi dues thereof as aromatic
group- cont ai ni ng YPstsanehat the above—mentloned Sn concentration of 0.4
5 % by weight was able to be maintained in conduit 13.
The operation was conducted for 2,000 hours. During
this period of time, the operation could be stably
conducted (for example, both the flow and the composi-
tion in each conduit were stable) without suffering
10 disadvantageous phenomena, such as the deposition of
the catalyst from the catalyst-containing liquid-phase
mixture and the adhesion of the deposited catalyst to
the inner wall of the reaction vessel and the like.
Samples were taken from the reaction mixture withdrawn
15 from reaction vessel 100 through the above-mentioned
sampling nozzle provided on conduit 13, which samples
were, respectively, withdrawn at points in time of 500
hours, 1,000 hours, 1,500 hours and 2,000 hours after
the start of the operation. The determination of the
20 concentrations of dihydroxy diphenyl, dihydroxy ben-
zophenone, and residues thereof as aromatic group-
containing substances (i.e., an aromatic polyhydroxy
compound and a residue thereof) in each sample was
conducted by the above-mentioned method. With respect

25 to the samples respectively withdrawn at points in time



84 - es (i.e., an aromatic polyhydroxy conpound and a resi-

due thereof) in each sanple was conducted by the above-

ment i oned

met hod. Wth respect to the sanpl es respec- tively withdrawn at
points in tine of 500 hours, 1,200 5 hours, 2,100 hours and 3, 000

hours after the start of t he opera1¢£n t he wei ght
the aromatic gr oup- cont ai ni ng substahce to Pb were,

0.7, 1.7, 2.6 and 4.0. The conposi tion of the reaction

rati os (WRs) of
respectively,
m xt ure

wi thdrawn from copld BERURLTYLL I 15689endthss 11 3500 ]tQ)urs ddPn Gl Mbulrs
t hrough the above-nentioned sanpling nozzl e at the point in time

of 3,000 hours af k@tekh®he start of the operation, the weight ratios

(WRs) of the aromatic group-containing substance to Sn

were, respectively, 0.19, 0.19, 0.2 and 0.2.

The

5 composition of the reaction mixture withdrawn from

reaction vessel 100 through the above-mentioned sam-

pling nozzle at the point in time of 2,000 hours after

the start of the operation was as follows:

phenol

(PhOH): 51 % by weight; methyl phenyl carbonate (MPC):

10 6 % by weight; diphenyl carbonate (DPC):

weight; anisole (ANS): 0.6 % by weight;

0.4 % by

and Sn: 0.4 %

by weight. After the operation was stopped, the condi-

tions of various parts of the apparatus were examined.

As a result, no adhesion of the catalyst to the inner

15 wall of each of reaction vessel 100, evaporator 14,

reboiler 17 and conduits was observed.

Comparative Example 1

The production of an aromatic carbonate was con-

20 ducted in substantially the same manner as in Example 1

except that the withdrawal of the evaporation-concen-

trated liquid formed in evaporator 14 (containing the

catalyst and the aromatic polyhydroxy compound and the

residue thereof) through conduit 20 was not conducted.

25 Samples were taken from the reaction mixture withdrawn



start-of the operation was as follows: PhOH 34 % by wei ght; MPC:

5.8 % by weight; DPC. 0.2 % by wei ght; ANS: 0.1 % by wei ght; and
Pb: 0.1 %by weight. After 15 t he operation was stopped, the

condi t'ions of various parts of the apparatus were examined. As a
result, the adhesi on of the catalys% to a part of the inner wall
of : each of continuous nulti-stage di’Stillation col um 1
evaporator 14 and conduits was observed. 20 Exanpl e 4

The production of gighenyleCaiponale i ned TRLBNbL the abovBNRBY¥LiGAERONALE -
ob- ed 1n Exanple , and an

was conduct ed using catal yst tai

apparatus shown i nsdaghinyy nob%le préf¥iGRCYPELREAT1E0DE! NHRYEHTYLhp1SEage

distillation
were, respectively, withdrawn at points in time of 500

hours, 1,000 hours, 1,500 hours and 2,000 hours after
5 the start of the operation. The determination of the

concentrations of dihydroxy diphenyl, dihydroxy benzo—
phenone, and residues thereof as aromatic group-con-
taining substances (i.e., an aromatic polyhydroxy
compound and a residue thereof) in each sample was

10 conducted by the above-mentioned method. With respect
to the samples respectively withdrawn at points in time
of 500 hours, 1,000 hours, 1,500 hours and 2,000 hours
after the start of the operation, the weight ratios
(WRs) of the aromatic group—contéining substance to Sn

15 were, respectively, 0.4, 1.0, 1.5 and 2.1. The compo-
sition of the reaction mixture withdrawn from reaction
vessel 100 through the above-mentioned sampling nozzle
at the point in time of 2,000 hours after the start of
the. operation was as follows: PhOH: 53 % by weight; -

20 MPC: 3.5 % by weight; DPC: 0.1 % by weight; ANS: 0.5 %
by weight; and Sn: 0.3 % by weight. After the opera-
tion was stopped, the conditions of various parts of
the apparatus were examined. As a result, the adhesion
of the catalyst to a part of the inner wall of each of

25 reaction vessel 100, evaporator 14, reboiler 17 and



85 - colum 1 conprised of a plate colum which has a height

of 6 mand a dianeter of 4 inch, and is equipped with 20 sieve
trays. A m xture of nmethyl phenyl carbonate and catal yst 5
C wascontinuously fed in liquid formfromconduit 3 t hr ough
preheater 4 and conduit 5 to continuous nulti- stage distillation
colum 1 at a position of 2.0 m bel of# top 2 thereof at a rate of 10
kg/ hr; and was allowed to flow down inside nmulti-stage distillation
10 colum 1, thereby performng a reaction. Catalyst C was
used in an anDuntcQGéHl¥ﬁaVa§h%b?%F%%$centration of t he reaction

m xture in conduit 13 becane 0.1 % by wei ght, wherein the Pb
concentration can be confirned using a sanple w thdrawn through a

sanpling nozzle (Rgh arative Example 2

The production of an aromatic carbonate was con-

5 ducted in substantially the same manner as in Example
1, except that phenol having a 4,4'-dihydroxy diphenyl
concentration of 600 ppm by weight was used.

Samples were taken from the reaction mixture

withdrawn from reaction vessel 100 through the above-

10 mentioned sampling nozzle provided on conduit 13, which
samples were, respectively, withdrawn at points in time
of 500 hours, 1,000 hours, 1,500 hours and 2,000 hours
after the start of the operation. The determination of
the concentrations of dihydroxy diphenyl, dihydroxy

15 benzophenone, and residues thereof as aromatic group-
containing substances (i.e., an aromatic polyhydroxy
compound and a residue thereof) in each sample was
conducted by the above-mentioned method. With respect
to--the samples respectively withdrawn at points in time

20 of 500 hours, 1,000 hours, 1,500 hours and 2,000 hours
after the start of the operation, the weight ratios
(WRs) of the aromatic group-containing substance to Sn
were, respectively, 0.9, 1.5, 2.0 and 2.6. The compo-
sition of the reaction mixture withdrawn from reaction

25 vessel 100 through the above-mentioned sampling nozzle



15 - shown) provided on conduit 13. The reaction conditions of

t he above reaction were such that the tenperature at the bottom of
continuous multi-stage distillation colum 1 was 195 [err]C and the
pressure at the top of continuous multi-stage distillation colum 1
was 194 20 mg. Gas distilled fromtao op, 2 was |led into condenser

26 through conduit 25, in which the gas was tbndensed. A portion of
the resultant condensate was recycl ed into top 2 through conduits

27 and 28, and thgsr @%ﬁ;.gﬂg
w thdrawn at a ratg(‘aC S?E Bglhg in tuﬁe r t'hroua}% conga 2 ah%é%t Of

portion of the the operation was as follows: PhOH: 53 % bf“%elght;

MPC: 3.3 % by weight; DPC: 0.1 % by weight; ANS: 0.5

oL

by weight; and Sn: 0.3 % by weight. After the opera-

wn

tion was stopped, the conditions of various parts of
the apparatus were examined. As a result, the adhesion
of the catalyst to a part of the inner wall of each of
reaction vessel 100, evaporator 14 and conduits was
observed.
1¢
Example 2
(Preparation of catalyst)
A mixture of 40 kg of phenol and 8 kg of titanium
tetrachloride was heated to and maintained at 50 °C for
15 10 hours, thereby performing a reaction. After that
period of time, hydrogen chloride formed in the result-
ant reaction mixture was distilled off together with
unreacted phenol. Then, most of the remaining phenol
was. distilled off from the reaction mixture under -~
20 reduced pressure, and the resultant mixture was allowed
to cool under nitrogen atmosphere, to thereby obtain
catalyst B.
(Production of aromatic carbonate)
The production of aromatic carbonate was conducted

25 in substantially the same manner as in Example 1 except



react -on mi xture containing di phenyl carbonate (as a desired

reaction product), the catalyst, and an aronat- I ¢ pol yhydr oxy
conmpound and a residue thereof, was wi t hdrawn from bottom 6 of
continuous nulti-stage 5 distillation colum 1 and recycled to bottom
6 t hrough conduit 30, reboiler 31 and conduit 32. The rest of

the reaction m xture was conti nuously wi t hdr’wn from bottom 6 at a
rate of 7.6 kg/hr and Ied i nt o evapor at or 14 through conduit 13,
fromwhi ch an eva te s .10 cont aj ni ng the diphenyl car a

wi t hdrawn and | edEl):?1 e tg??ﬁ?:oﬁg‘ha%o 1 RY AP & ths3 l%?’ﬁ &r‘n ch

t he gas - was condensed h esul tant can sat.e was mnth r,awn
from condenser 22 PHFSGahagﬁﬁau?g g@e {e%9$¥ﬁQBWﬁ(£¥I§Sln condu tkqlshr On

t he ot her hand, a ORat)i opcentrated 15 i quid containing the
catal yst and the gr%égglg 2 % ﬂ% wet 5ﬁ{ droxy conpound and the residue

thereof was formed in qne operation was conducted for 2,000 hours.

5 During this period of time, the operation could be
stably conducted (for example, both the flow and the
composition in each conduit were stable) without suf-
fering disadvantageous phenomena, such as the deposi—
tion of the catalyst from the catalyst-containing

10 liquid-phase mixture and the adhesion of the deposited
catalyst to the inner wall of the reaction vessel and
the like. Samples were taken from the reaction mixture
withdrawn from reaction vessel 100 through the above-
mentioned sampling nozzle providéd on conduit 13, which

15 samples were, respectively, withdrawn at points in time
of 500 hours, 1,000 hours, 1,500 hours and 2,000 hours
after the start of the operation. The determination of
the concentrations of dihydroxy diphenyl, dihydroxy
benzophenone, and residues thereof as aromatic group-

20 containing substances (i.e., an aromatic polyhydroxy
compound and a.residue thereof) in each sample was
conducted by the above-mentioned method. With respect
to the samples respectively withdrawn at points in time
of 500 hours, 1,000 hours, 1,500 hours and 2,000 hours

25 after the start of the operation, the weight ratios



evaporator 14. A portion of the concentrated liquid | was led into

reboiler 17 through conduits 15 and 16 and recycled into
evaporator 14 through conduit 18. The 20 rest of the concentrated
liquid in evaporator 14 was recycled into continuous nulti-stage
distillation colum 1 at a rate of 2 kg/ hr through conduits 15, 19
and 3. During the period of tinme of from 400 ’hours to 3,000 hours
after the start of the operation, a portion 25 of the concentrated

g7 1T o THRRDFS as i i EoUP-SoRIRIPL20 SUBEERRCE 5P T
0.05 kg/hr. Instegd, catalysle GRS Adsd 10 s@0NY A% and 0.40. The
composition of the reaction mixture withdrawn from
reaction vessel 100 through the above-mentioned sam-
5 pling nozzle at the point in time of 2,000 hours after
the start of the operation was as follows: PhOH: 51 3%
by weight; MPC: 6 % by weight; DPC: 0.4 % by weight:;
ANS: 0.4 % by weight; and Ti: 0.2 % by weight. After
the operation was stopped, the conditions of various
10 parts of the apparatus were examined. As a result, no
adhesion of the catalyst to the inner wall of each of
reaction vessel 100, evaporator 14, reboiler 17 and

conduits was observed.

15 Example 3

(Preparation of catalyst)

A mixture of 40 kg of phenol and 8 kg of lead
monoxide was heated to and maintained at 180 °C for 10
hours, thereby performing a reaction. After that

20 period of time, water formed in the resultant reaction

mixture was distilled off together with unreacted
phenol, to thereby obtain catalyst C.

(Production of aromatic carbonate)

The production of an aromatic carbonate was con-

25 ducted using an apparatus shown in Fig. 1, which com-



ous multi-stage distillation colum 1 through conduit 3 in such an

anount as to conpensate for the anount of 5 the catal yst w t hdrawn
fromconduit 20, so that the above-nentioned Pb concentration of
0.1 %y wei ght was able to be maintained in conduit 13. The
operati on was conducted for 3,000 hours. During this period of
tinme, the operation could be stabl yY&onducted (for exanple, 10
both the flow and the conmposition in each conduit were st abl e)

wi t hout suffering di sadvant ageous phenonen uch as

, L th
?eposition of t hePE&E§FySPPF %“??%émﬁ%ﬁ%FS€gge dlStH¥%§%¥9ﬁﬂﬁﬁlﬁﬁﬁbl
I qui d- ph 1 Xt d.th dhesj of the d [ |
tlhgu: Englraié " ot CoBRBRRA. OF 18 PESES hrtump hevig @ RSERY 9 S TR .1 °
and the |iKke. . | . ' g X1t
Mthdraan o GPPESERORE: Rubietet R AP T AL BT Hetys.

through the above-ment hoRed-SAUPLE Mk ASEELE BEMUAIAL Obnenol [corkiflii

13, which sanples were, respec t’hdrawn
5 tration of 4,4'-dihydroxy diphenyl (i.e., an aromatic

polyhydroxy compound) in phenol: 150 ppm by weight] and
catalyst C was continuously fed in liquid form from
conduit 3 through preheater 4 and conduit 5 to continu-
ous multi-stage distillation column 1 at a position of

10 0.5 m below top 2 thereof at a rate of 32 kg/hr, and
was allowed to flow down inside multi-stage distilla-
tion column 1, thereby performing a reaction. The
weight ratio of the dimethyl carbonate to the phenol in
the mixture was 62/38, and catalyst C was used in an

15 amount such that the Pb concentration of the reaction
mixture in conduit 13 became 0.1 % by weight, wherein
the Pb concentration can be confirmed using a sample
withdrawn through a sampling nozzle (not shown) provid-
ed-on conduit 13. Dimethyl carbonate was fed from

20 conduit 7 to evaporator 8 thereby forming a gas and the
formed gas was fed from conduit 9 to bottom 6 of con-
tinuous multi-stage distillation column 1 at a rate of
26 kg/hr. The reaction conditions of the above reac-
tion were such that the temperature at the bottom of

25 continuous multi-stage distillation column 1 was 203 °C



20 -~ at points

and 3,000 hours aft
determ nation of th
di hydrroxy benzophen
group-contai ning su
conpound and a resi
88 each s
od. Wth respect to
intime of 500 hofif!
after the start o&.

n time of 500 hours, 1,200 hours, 2,100 hour s
er the start of the operation. The

e concentrations of dihydroxy di phenyl ,

one, and residues thereof as aromatic
bstances (i.e., an 25 aromati c pol yhydr oxy

due thereof) in 79

anpl e was conducted by the above-nentioned neth-

3" UoSATBLER S8 Vel o Mg g ol T
gg?}f&@i&t\' Eumn 5l was éi'? %/lcgl{ﬁ-d.at et @é@@ilcfecf he

aromati c group-contain

wn

10

15

20

from top 2 was led into condenser 11 through conduit
10, in which the gas was condensed. The resultant
condensate was continuously withdrawn at a rate of 25
kg/hr through conduit 12. A reaction mixture, contain-
ing methyl phenyl carbonate (as a desired reaction
product), the catalyst, and an aromatic polyhydroxy
compound and a residue thereof, was continuously with-
drawn from bottom 6 at a rate of 34 kg/hr and led into
evaporator 14 through conduit 13, from which an evapo-
rated gas containing the methyl phenyl carbonate was
withdrawn and led through conduit 21 into condenser 22,
in which the gas was condensed. The resultant conden-
sate was withdrawn from condenser 22 through conduit 23
at a rate of 32.95 kg/hr. On the other hand, an evapo-
ration-concentrated liquid containing the catalyst and
the aromatic polyhydroxy compound and the residue
thereof was formed in evaporator 14. A portion of the
concentrated liquid was led into reboiler 17 through
conduits 15 and 16 and recycled into evaporator 14
through conduit 18. The rest of the concentrated
liquid in evaporator 14 was recycled into continuous
multi-stage distillation column 1 at a rate of 1 kg/hr

through conduits 15, 19 and 3. During the period of



I ng substance to Pb were, respectively, 0.20, 0.21, 0.21 and 0. 21

The conposition of the reaction m xture w t hdrawn from conti nuous
mul ti-stage distillation colum 1 through the above-nenti oned

sanpl i'ng nozzle 10 provi ded on conduit 13 at the point in tinme of
3,000 hours after the start of theg%peratlon was as follows:

MPC. .24.1 % by weight; DPC. 75.6 % by wei ght;,” and Pb: 0.1 % by

wei ght. After the operation was stopped, the conditions of various
parts of the appa&ﬁﬁésoﬁeffbmlébo houﬁ%“%g G600 ﬁ?u§5r3§%gk th8 QQQ§§'OH of -
the catalyst to he i nner of éach of continuous mul'ti-stage

di s- tilbatipa Gﬁéfﬁ%hén Q¥§£ﬁﬁ§kﬁ{o%4¢hheEBhE%ht%ZtéBdllquld

conduits was observed. Exanpl e he production of
di phenyl carbonat eomédcmd@@é;ﬁsirator 14 wd@ldaﬁxtciaxhah)éiﬁr Gl@ha@awad in

Exanpl e 3, and the appara-
through conduit 20 at a rate of 0.05 kg/hr. Instead,

5 catalyst C was added to continuous multi-stage distil-
lation column 1 through conduit 3 in such an amount as
to compensate for the amount of the catalyst withdrawn
from conduit 20, so that the above-mentioned Pb concen-
tration of 0.1 ¥ by weight was able to be maintained in

10 conduit 13. The operation was conducted for 3,000
hours. During this period of time, the operation could
be stably conducted (for example, both the flow and the
composition in each conduit were stable) without suf-
fering disadvantageous phenomena, such as the deposi-

15 tion of the catalyst from the catalyst-containing
liquid-phase mixture and the adhesion of the deposited
catalyst to the inner wall of continuous multi-stage
distillation column 1 and the like. Samples were taken
from the reaction mixture withdrawn from continuous

20 multi-stage distillation column 1 through the above-
mentioned sampling nozzle provided on conduit 13, which
samples were, respectively, withdrawn at points in time
of 500 hours, 1,200 hours, 2,100 hours and 3,000 hours

after the start of the operation. The determination of

25 the concentrations of dihydroxy diphenyl, dihydroxy



tus shown in Fig. 4. A m xture of dinethyl carbonate, pheno
(the 25 concentration of 4-,4'-di hydroxyphenyl as an aromatic
89 pol yhydroxy conpound in the phenol: 200 ppm by wei ght)
and net hyl phenyl carbonate was fed in liquid formto cont i nuous
mul ti-stage distillation colum 1 at a position 0.5 m bel ow the top
2 thereof (which colum 5 was conpriséﬁ-of a plate colum having a
hei ght of 12 m and a diameter of 8 inches, and provided with 40

at. a rate of .31 kg/hr fromcaonduit 3 thro

) . h
;Irg\r/\gater 4 anér%%éﬁ??h%flo??mr%rb TRI WY THE SR AR &roma {&"roup-.

containing substances (i.e., an aromatic polyhydroxy
compound and a residue thereof) in each sample was
conducted by the above-mentioned method. With respect
5 to the samples respectively withdrawn at points in time

of 500 hours, 1,200 hours, 2,100 hours and 3,000 hours
after the start of the operation, the weight ratios
(WRs) of the aromatic group-containing substance to Pb
were, respectively, 0.11, 0.11, 0.12 and 0.12. The

10 composition of the reaction mixture withdrawn from
continuous multi-stage distillation column 1 through
the above-mentioned sampling nozzle provided on conduit
13 at the point in time of 3,000 hours after the start
of the operation was as follows: PhOH: 31 % by weight;

15 MPC: 9 % by weight; DPC: 0.5 % by weight; ANS: 0.1 % by
weight; and Pb: 0.1 % by weight. After the operation
was stopped, the conditions of various parts of the
apparatus were examined. As a result, no adhesion of
the. catalyst to the inner wall of each of continuous

20 multi-stage distillation column 1, evaporator 14,

reboiler 17 and conduits was observed.

Comparative Example 3

The production of an aromatic carbonate was con-

25 ducted in substantially the same manner as in Example



to fl ow down inside continuous nmulti-stage distillation 10 colum 1 so
as to performa reaction. The conposition of the mxture fed from
conduit 3 was controlled so that the m xture flow ng through
conduit 5 during the operation (the mxture flow ng through conduit
5 was conprised of a liquid introduced fromconduit 19, which 15
was recycled fromevaporator 14; a liquid i % oduced from condui t
129, which was recycled from conti nuous mul ti-stage distillation
colum 101; and the above mentioned m xtyre fed fromconduit 3)

had a conposition~’ except 5halotlee oy hidET SRR T AR - 44. 7
% b 20 i ght _of ph ! .9 %b i ght of t hyl |,
car%onate. Eﬁﬁ§{ﬁ§ﬁngﬁﬁg8ﬁggéq§£§ ?%%P?%r%%é%} 0q£“ii“?céﬂ¥¥}ﬁ%9g

t 8, i ' h ' b bj ect t
cvaporatar 5. | Wkl O TR ESLOBOALE. Y g HDARERR,.

Ui L1 -stage di St ihal k881805 ERefEor) thioddl WEHEAYSY st Hol I OF 53
kg/ hr. Catal yst

5 ducted. Samples were taken from the reaction mixture
withdrawn from continuous multi-stage distillation
column 1 through the above-mentioned sampling nozzle
provided on conduit 13, which samples were, respective-
ly, withdrawn at points in time of 500 hours, 1,200

10 hours, 2,100 hours and 3,000 hours after the start of
the operation. The determination of the concentrations
of dihydroxy diphenyl, dihydroxy benzophenone, and
residues thereof as aromatic group-containing substanc-
es (i.e., an aromatic polyhydroxy compound and a resi-

15 due thereof) in each sample was conducted by the above-
mentioned method. With respect to the samples respec-
tively withdrawn at points in time of 500 hours, 1,200
hours, 2,100 hours and 3,000 hours after the start of
the- operation, the weight ratios (WRs) of the aromatic

20 group-containing substance to Pb were, respectively,
0.2, 0,7, 1.4 and 2.1. The composition of the reaction
mixture withdrawn from continuous multi-stage distilla-
tion column 1 through the above-mentioned sampling
nozzle at the point in time of 3,000 hours after the

25 start of the operation was as follows: PhOH: 33 % by



90 - was fed fromconduit 224 in such an anobunt that the Pb

concentration at conduit 13 becane 0.2 % by wei ght, wherein the Pb
concentration can be confirmed using the reaction m xture

wi t hdrawn from a sanpling nozzle (not 5 shown) provided on conduit

13. Continuous nulti-stage distillation colum 1 was operated
under conditions such that the te ature at the colunmm bottom
was 203 [err] C and the pressure at the colum top was 6.5

kg/ G .t II ti,on _col 1 wa
C?thrr[egr\r,\} th a hedt 9REul nl%l hg materl aI Sr??g:a( %Igr%t | of% ¢ By Ii[‘l’r’:!}t(fol u?m
vas heat ed by a heakerg(10f 5PaMIGnGAhna ro: 0. 1980y LELGHOM haRe? O

t he col um was ou
the operation was stopped, the conditions of various

parts of the apparatus were examined. As a result, the

adhesion of the catalyst to a part of the inner wall of

w

each of continuous multi-stage distillation column 1,

evaporator 14 and conduits was observed.

Comparative Example 4

10 The production of an aromatic carbonate was con-
ducted in substantially the same manner as in Example
3, except that a by-produced phenol formed during the
transesterification of diphenyl carbonate with bisphe-
nol A to produce a polycarbonate was used. The phenol

15 contained 15 % by weight of diphenyl carbonate and 500
ppm by weight of bisphenol A.

Samples were taken from the reaction mixture
withdrawn from continuous multi-stage distillation
codumn 1 through the above-mentioned sampling nozzle-

20 provided on conduit 13, which samples were, respective-
ly, withdrawn at points in time of 500 hours, 1,200
hours, 2,100 hours and 3,000 hours after the start of
the operation. The determination of the concentrations
of dihydroxy diphenyl, dihydroxy benzophenone, and

25 residues thereof as aromatic group-containing substanc-



conduikt 10 to condenser 11, in which the gas was con- densed. The

resul tant condensate was continuously 15 wthdrawn at a rate of 55
kg/ hr fromconduit 12. A reaction m xture was w t hdrawn

conti rfuously from bottom 6 at a rate of 31 kg/hr, and was led to
evaporator 14 t hrough conduit 13. In evaporator 14, an

evapor ati on- concentrated liquid cdftaining the catalyst and the
20 " aromatic pol yhydroxy conpound and resi due thereof was

formed. A portion of the concentrated quyid was recycled taq
evaporator 14 t hr §8ghlcBnduPR s2EYNSF RPL1yhydroxy compeungr aff Zhdesdndui t

18. The rest of tQS Con- o , centrated | ia%gictjﬂﬁgas t&gcgjcl 3?!@' g}%}% i
continuous multi-9485 £1 1R R I TIRIDT ! uf Yy Yeg/ hr
mentioned method. With respect to the samples respec-
tively withdrawn at points in time of 500 hours, 1,200
5 hours, 2,100 hours and 3,000 hours after the start of
the operation, the weight ratios (WRs) of the aromatic
group-containing substance to Pb were, respectively,
0.7, 1.7, 2.6 and 4.0. The composition of the reaction
mixture withdrawn from continuous multi-stage distilla-
10 tion column 1 through the above-mentioned sampling
nozzle at the point in time of 3,000 hours after the
start of the operation was as follows: PhOH: 34 % by
weight; MPC: 5.8 % by weight; DPC: 0.2 % by weight;
ANS: 0.1 % by weight; and Pb: 0.1 % by weight. After
15 the operation was stopped, the conditions of wvarious
parts of the apparatus were examined. As a result, the
adhesion of the catalyst to a part of the inner wall of
each of continuous multi—stége distillation column 1,

evaporator 14 and conduits was observed.

20

Example 4

The production of diphenyl carbonate from methyl
phenyl carbonate was conducted using catalyst C ob;
tained in Example 3, and an apparatus shown in Fig. 3,

25 which comprises continuous multi-stage distillation



91 - t hrough conduits 15, 19 and 3. During t he period of

time from400 hours to 3000 hours after the start of t he
operation, a portion of the concentrated liquid formed in )
evapofrfat or 14 was continuously withdrawmn from 5 conduit 20 at a rate
of 0.05 kg/hr. Instead, catalyst (é s fed fromconduit 224 in
such an anount as to conpensate for°the anount of the catal yst

wi t hdr awn fromconduit 20, so that the above-nenti oned Pb concen-

tration of 0.2 %Qéglmﬁg{'tc 1 ’é%’b%‘gsép abepfraatien;c?rlpxrxgngm 'vﬂuc%o has ac%%?hvttval?" '

On the ot her hand, an evapor

I'n evapor at or S

l'ed into condensege2¢ o ang a aidhOugh FENAY 1214 éf el fiﬂfag% S
ontIrmuous nul ti -

condensed.

stage distillatiopgcgiup® 4Pdy@t a position of 2.0 m 15

The resultant condensate was fed to c

bel ow top 102

t hereof through conduits 23 and 105,

10

20

A mixture of methyl phenyl carbonate and catalyst
C was continuously fed in liquid form from conduit 3
through preheater 4 and conduit 5 to continuous multi-
stage distillation column 1 at a position of 2.0 m
below top 2 thereof at a rate of 10 kg/hr, and was
allowed to flow down inside multi-stage distillation
column 1, thereby performing a reaction. Catalyst C
was used in an amount such that the Pb concentration of
the reaction mixture in conduit 13 became 0.1 % by
weight, wherein the Pb concentration can be confirmed
using a sample withdrawn through a sampling nozzle (not
shown) provided on conduit 13. The reaction conditions
of the above reaction were such that the temperature at
the bottom of continuous multi-stage distillation
column 1 was 195 °C and the pressure at the top of
continuous multi-stage distillation column 1 was 194
mmHg. Gas distilled from top 2 was led into condenser
26 through conduit 25, in which the gas was condensed.
A portion of the resultant condensate was recycled into
top 2 through conduits 27 and 28, and the rest of the
condensate was continuously withdrawn at a rate of 2.4

kg/hr through conduits 27 and 29. A portion of the



whi ch~col um was conprised of a plate colum having a hei ght of 6

m and a di anmeter of 10 inches, and provided with 20 sieve trays,

t hereby performng a reaction. The- conposition of the mxture in
condui*t 105 was as- 20 foll ows: dinethyl carbonate: 43.1 % by weight;
phenol : 24.5 % by wei ght; nethyl phenyl carbonate: 27.1 % by

wei ght; and di phenyl carbonate: 4.5 % by meig t (the m xture at
conduit 105 was conprised of a liquid intro- duced from conduit 23
2cgpgrglgrlglh?Frqgggﬁgo%r%thgge cont%?ﬂgHétdﬂﬁﬁﬁnyf“é§}8§§ éémygégg.from

Catalyst C was fe%é%&&%b?QQQBEEoﬁzérBEuSQ)?”PHthé%ﬁi&st, and an aromat-

ic polyhydroxy compound and a residue thereof, was
withdrawn from bottom 6 of continuous multi-stage
5 distillation column 1 and recycled to bottom 6 through

conduit 30, reboiler 31 and conduit 32. The rest of
the reaction mixture was continuously withdrawn from
bottom 6 at a rate of 7.6 kg/hr and led into evaporator
14 through conduit 13, from which an evaporated gas

10 containing the diphenyl carbonate was withdrawn and led
through conduit 21 into condenser 22, in which the gas
was condensed. The resultant condensate was withdrawn
from condenser 22 through conduit 23 at a rate of 5.55
kg/hr. On the other hand, an evaporation-concentrated

15 liquid containing the catalyst and the aromatic polyhy-
droxy compound and the residue thereof was formed in
evaporator 14. A portion of the concentrated liquid
was led into reboiler 17 through conduits 15 and 16 and
recycled into evaporator 14 through conduit 18. The

20 rest of the concentrated liquid in evaporator 14 was
recycled into continuous multi-stage distillation
column 1 at a rate of 2 kg/hr through conduits 15, 19
and 3. During the period of time of from 400 hours to
3,000 hours after the start of the operation, a portion

25 of the concentrated liquid formed in evaporator 14 was



t hat t-he Pb concentration at conduit 113 becane 0.2 % by wei ght,

wherein the Pb concentration can be con- firmed using a sanple

wi t hdrawn from a sanpling nozzle 5 (not shown) provided on conduit
113. *=Conti nuous nul ti - stage distillation colum 101 was operated
under condi - tions such that the tenperature at the col umm bottom
was 198 [err]C and the pressure at the colu top was 280 nmHg. Gas
distilled fromcolum top 102 was led 10 t hrough conduit 125 to

condenser 126, in pﬁ%gguéuglgaﬁlthdra 3@(} qugﬁﬁﬁgttéop%%glf a%g é?e

resul t ant condensa i N0 CO

duit 128, - gt cygl con-
f?ﬂughs nultl-stage dIS? ??atlon co d Qﬁﬁ%ﬂﬁgﬁﬂ%ﬁ%%fg%adgacﬁgdgngg%g7 and

129, preheater 4 gnd mpeDdiistage d¥d€11ation coh%ﬁnSﬁa%hrBB?thOBQGYE|Bng
of the condensate into continuous multi-stage distillation colum 1

t hr ough condyihEh 129, aithen®lad hay idthpreanee rbathan apbufitdos

the catalyst withdrawn from conduit 20, so that the

w

above-mentioned Pb concentration of 0.1 % by weight was
able to be maintained in conduit 13. The operation was
conducted for 3,000 hours. During this period of time,
the operation could be stably conducted (for example,
10 both the flow and the composition in each conduit were
stable) without suffering disadvantageous phenomena,
such as the deposition of the catalyst from the cata-
lyst-containing liquid-phase mixture and the adhesion
of the deposited catalyst to the.inner wall of continu-
15 ous multi-stage distillation column 1 and the like.
' Samples were taken from the reaction mixture withdrawn
from continuous multi-stage distillation column 1
through the above-mentioned sampling nozzle provided on
conduit 13, which samples were, respectively, withdrawn
20 at points in time of 500 hours, 1,200 hours, 2,100
hours and 3,000 hours after the start of the operation.
The determination of the concentrations of dihydroxy
diphenyl, dihydroxy benzophenone, and residues thereof
as aromatic group-containing substances (i.e., an

25 - aromatic polyhydroxy compound and a residue thereof) in



di hydroxydi phenyl as an aronmatic pol yhydroxy conmpound 20 of 200 ppm by

wei ght) was added to the m xture fed from conduit 3 in an anount

such that the above-nentioned conposition of the mxture at

condui®t 5 can be main- tained. A portion of the reaction m xture

at bottom 106 of continuous nulti-s%gge distillation colum 101

25 . was led into reboiler 131 through conduit 130, and

93 recycled into colum bottom 106 through conduit 132,

and the rest of t e ' Lt eq,,t V. - . 114
RE JH %%Qn:pci% Wa gggd}\é\g}?ﬁ{igy & &p&e-mentlor%é@tn%%

through conduit 113 at a rate o N~ evapor at or , an
evapor ati on- conceryq at d ¢ Qdkflect to the samples respectively withdrawn
at points in time of 500 hours, 1,200 hours, 2,100

hours and 3,000 hours after the start of the operation,

the weight ratios (WRs) of the aromatic group-contain-

(6)]

ing substance to Pb were, respectively, 0.20, 0.21,
C.21 and 0.21. The composition of the reaction mixture
withdrawn from continuous multi-stage distillation
column 1 through the above-mentioned sampling nozzle

10 provided on conduit 13 at the point in time of 3,000
hours after the start of the operation was as follows:
MPC: 24.1 % by weight; DPC: 75.6 % by weight; and Pb:
0.1 % by weight. After the operation was stopped, the
conditions of various parts of the apparatus were

15 examined. As a result, no adhesion of the catalyst to
the inner wall of each of continuous multi-stage dis-
tillation column 1, evaporator 14, reboiler 17 and

conduits was observed.

20 Example 5

The production of diphenyl carbonate was conducted
using catalyst C prepared in Example 3, and the appara-
tus shown in Fig. 4.

A mixture of dimethyl carbonate, phenol (the

25 concentration of 4-,4'-dihydroxyphenyl as an aromatic



5 »containing the catal yst and the aromatic pol yhydroxy conpound

and the residue thereof was formed. A portion of the concentrated
liquid was led into reboiler 117 t hrough conduits 115 and 116 and
recycled into evapora- tor 114 through conduit 118. The rest of the
con- 10 centrated liquid in evaporator 114 was recycled into
continuous multi-stage distillation colum 182 through conduits
115, 119 and 105 at a rate of 2 kg/hr. During the period of tinme of
from 400 hours to 3,000 hours after the start_of the o eratlo a

portion of the coROLYREATOXY cGARPRRY 11 gl BRAMRIS 120 %RRfbr dfe ity
conti nu- t&dramn t hr ough condU|t:é%9 at a raﬁf
kg/ hr. 1nstead, céPélé?Fh WBREREY FRTRRRRRINGS i 11 é%ﬁ?h
aount oS {0 SOmPenaet £, L% hAESTRUDL, ol LB Ao c L M lnid N o
0.2 % by wei ght C%Qs?%ion 0.5 m below the top 2 thereof (which column
5 was comprised of a plate column having a height of 12 m
and a diameter of 8 inches, and provided with 40 sieve
trays) at a rate of 31 kg/hr from conduit 3 through
preheater 4 and conduit 5, thereby allowing the mixture
to flow down inside continuous multi-stage distillation
10 column 1 so as to perform a reaction. The composition
of the mixture fed from conduit 3 was controlled so
that the mixture flowing through conduit 5 during the
operation (the mixture flowing through conduit 5 was
comprised of a liquid introducedlfrom conduit 19, which
15 was recycled from evaporator 14; a liquid introduced
from conduit 129, which was recycled from continuous
multi-stage distillation column 101; and the above-
mentioned mixture fed from conduit 3) had a composition
0f749.9 % by weight of dimethyl carbonate, 44.7 % by
20 weight of phenol and 4.9 % by weight of methyl phenyl
carbonate. Dimethyl carbonate was fed through conduit
7 to evaporator 8, in which the dimethyl carbonate was
subjected to evaporation. The resultant gas was fed to

bottom 6 of continuous multi-stage distillation column

1 through conduit 9 at a rate of 55 kg/hr. Catalyst C



mai ntai ned in conduit 113. On the other hand, an - evapor at ed gas
formed in evaporator 114 was led to condenser 122 through conduit
121 and w t hdrawn t hrough conduit 123 at a rate of 6.8 kg/hr. The

| i qui d- phase 25 m xture withdrawn fromconduit 123 had a di phenyl

94 carbonate content of 98 % by we@ht. The operation was
conducted for 3,000 hours. During this period of tine, t he
operation could be stably conducted (for exanple, both the flow
and the conpositi JASi fiedaéROBoRandEine?24 i such aft aFlcantyithedutthsuffter i ng.

di sadvant ageous phenonena, such as the clogging of a conduit,
which is I?able ?Soncentration at conduit 13 became(%%z %'by weight,

wherein the Pb concentration can be confirmed using the
reaction mixture withdrawn from a sampling nczzle (not
shown) provided on conduit 13. Continuous multi-stage
distillation column 1 was operated under conditions
such that the temperature at the column bottom was 203
°C and the pressure at the column top was 6.5 kg/cmz—G.
Continuous multi-stage distillation column 1 was
10 clothed with a heat insula;ing material and a part of
the column was heated by a heater (not shown). Gas
distilled from top 2 of the column was led through
conduit 10 to condenser 11, in which the gas was con-
densed. The resultant condensate was continuously
15 withdrawn at a rate of 55 kg/hr from conduit 12. A
reaction mixture was wifhdrawn continuously from bottom
6 at a rate of 31 kg/hr, and was led to evaporator 14
through conduit 13. 1In evaporator 14, an evaporation-
cqggentrated liquid containing the catalyst and the
20 aromatic polyhydroxy compound and residue thereof was
formed. A portion of the concentrated liquid was
recycled to evaporator 14 through conduits 15 and 16,
reboiler 17 and conduit 18. The rest of the.con—

centrated liquid was recycled into continuous multi-

25 stage distillation column 1 at a rate of. .1 kg/hr



be caused by the deposition of the catalyst fromthe.

catal yst-containing |iquid-phase m xture and the adhe- si on of
catalyst to the inner wall of the conduit. 10 Sanpl es were taken from
the r€action m xtures w thdrawn fron1continuous mul ti - stage
distillation colums 1 and 101, ectively, through the sanpling
nozzl e provided on conduit 13 and the sanpling nozzle provi ded on
conduit 113, which sanples were w thdrawn at p0|nts |n time of 500

hours, 1, 200 hour 0 ggﬂ; 3, I art of-
%}Qrﬁ:n a- ist@% 1QJOQ‘mr(lil of’ tf?e centr?t%’lrc}ns o?t

t he operati on. The et
di hydroxy di phenytime from 406 HMdOX% %b@%%'}%n%ft%ﬂd theSisques ger eof

as aromat - I ¢ group-contal ning substances (i.e., an aromatic 20
pol yhydroxy conpogié spsh-@ci&s] @%dﬂﬁrﬁpf&f Iﬁmee%lﬂcentrated 33ipRli@ was
conducted by the above- nenti oned met hod Wth respect to the

sanpl es wi t hdr awnedied gin c@reittator 14 wasl ZonftesiRetlsl e ki thdlrak@ FrSml N
time of 500 hours, 1,200
5 conduit 20 at a rate of 0.05 kg/hr. Instead, catalyst

C was fed from conduit 224 in such an amount as to
compensate for the amount of the catalyst withdrawn
from conduit 20, so that the above-mentioned Pb concen-
tration of 0.2 % by weight was able to be maintained in

10 conduit 13. On the other hand, an evaporated gas
formed in evaporator 14 was led into condenser 22
through conduit 21, in which the gas was condensed.
The resultant condensate was fed to continuous multi-
stage distillation column 101 at.a position of 2.0 m

15 below top 102 thereof through conduits 23 and 105,
which column was comprised of a plate column having a
height of 6 m and a diameter of 10 inches, and provided
with 20 sieve trays, thereby performing a reaction.
The- composition of the mixture in conduit 105 was as-

20 follows: dimethyl carbonate: 43.1 % by weight; phenol:
24.5 % by weight; methyl phenyl carbonate: 27.1 % by
weight; and diphenyl carbonate: 4.5 % by weight (the
mixture at conduit 105 was comprised of a liquid intro-
duced from conduit 23 and a liquid introduced from

25 conduit 119, which was recycled from evaporator 114).



hours;: 2,100 hours and 3,000 hours after the start of 25 t he
operation, the weight ratios (WRs) of the aromatic

95 group-cont ai ni ng substance to Pb were, respectively,

0.40, *0. 41, 0.42 and 0.42. Wth respect to the sanples wi t hdr awn
t hr ough condui t 113, Trespectively, at points in time of 500 hours,
1,200 hours, 2,100 hours and 5 3,000 Wurs after the start of the
operation, the wei ght ratios (WRs) of the aromatic

gr oup- cont ai ni ng ubst apc o Pb we pectlve 17,
0. 17 " andCataaYSH: forat h€§ o (G e o R e
tions of varl ous antcstge Qeco f‘aljélc\)Arlmeraet exargulq:dll3 became 0.2 %

by weight, wherein the Pb concentration can be con-
firmed using a sample withdrawn from a sampling nozzle
5 (not shown) provided on conduit 113. Continuous multi-

stage distillation column 101 was operated under condi-
tions such that the temperature at the column bottom
was 198 °C and the pressure at the column top was 280
mmHg. Gas distilled from column top 102 was led

10 through conduit 125 to condenser 126, in which the gas
was condensed. A portion of the resultant condensate
was recycled into column top 102 through conduit 128,
and the rest of the condensate was recycled into con-
tinuous multi-stage distillation column 1 through

15 conduits 127 and 129, preheater 4 and conduit 5. After
the start of the recycling of the condensate into
continuous multi-stage distillation column 1 through
conduit 129, phenol (having'a concentration of 4,4'-
dihydroxydiphenyl as an aromatic polyhydroxy compound

20 of 200 ppm by weight) was added to the mixture fed from
conduit 3 in an amount such that the above-mentioned
composition of the mixture at conduit 5 can be main-
tained. A poftion of the reaction mixture at bottom
106 of continuous multi-stage distillation column 101

25 was led into reboiler 131 through conduit 130, and



10 :» As a result, no adhesion of the catalyst to the inner wal |

of each of continuous multi-stage distillation colum 1, evaporator
14, reboiler 17, and conduits was observed. 15 20
25 &

93

recycled into column bottom 106 through conduit 132,
and the rest of the reaction mixture was led to evapo-
rator 114 through conduit 113 at a rate of 6.9 kg/hr.
In evaporator 114, an evaporation-concentrated liquid

5 containing the catalyst and the aromatic polyhydroxy
compound and the residue thereof was formed. A portion
of the concentrated liquid was led into reboiler 117
through conduits 115 and 116 and recycled into evapora-
tor 114 through conduit 118. The rest of the con-

10 centrated liquid_in evaporator 114 was recycled into
continuous multi-stage distillation column 101 through
conduits 115, 119 and 105 at a rate of 2 kg/hr. During
the period of time of from 400 hours to 3,000 hours
after the start of the operation, a portion of the con-

15 centrated liquid formed in evaporator 114 was continu-
ously withdrawn through conduit 120 at a rate of 0.1
kg/hr. Instead, catalyst C was fed from conduit 124 in
such an amount as to compensate for the amount of the
catalyst withdrawn from conduit 120, so that the above-

20 mentioned Pb concentration of 0.2 $ by weight can be
maintained in conduit 113. On the other hand, an
evaporated gas formed in evaporator 114 was led to
condenser 122 through conduit 121 and withdrawn through
conduit 123 at a rate of 6.8 kg/hr. The liquid-phase

25 mixture withdrawn from conduit 123 had a diphenyl



96 . | NDUSTRI AL APPLI CABI LI TY Accor di ng

to the present invention, in a process for producing an aronatic
carbopate by transesterifica- tion of a starting nmaterial with a
reactdnt in the 5 presence of a netal -containing catalyst, the
transes- terification is conducted while maintaining a weight
ratio (WR) of at |east one aromatic group-coﬁﬁaining subst ance
selected fromthe group consisting of a specific aromatic

POl YO O COTPOUTL B0 B LR, X og 5 HHELBILRRS, PReTERRLaPLgh a0
(W) is meas- = g itflh P § SREELUER .2 BAERhYSEREQNSEEILAYoE time,
| i qui d- phase :
the operation could be stably conducted (for example,
both the flow and the composition in each conduit were
5 stable) without suffering disadvantageous phenomena,
such as the clogging of a conduit, which is liable to
be caused by the deposition of the catalyst from the
catalyst-containing liquid-phase mixture and the adhe-
sion of catalyst to the inner wall of the conduit.
10 Samples were taken from the reaction mixtures withdrawn
from continuous multi-stage distillation columns 1 and
101, respectively, through the sampling nozzle provided
on conduit 13 and the sampling nozzle provided on
conduit 113, which samples were withdrawn at points in
15 time of 500 hours, 1,200 hours, 2,100 hours and 3,000
hours after the start of the operation. The determina-
tion of the concentrations of dihydroxy diphenyl,
dihydroxy benzophenone, and residues thereof as aromat-
ic group-containing substances (i.e., an aromatic
20 polyhydrozy compound and a residue thereof) in each
sample was conducted by the above-mentioned method.
With respect to the samples withdrawn through conduit
13, respectively, at points in time of 500 hours, 1,200
hours, 2,100 hours and 3,000 hours after the start of

25 the operation, the weight ratios (WRs) of the aromatic



m xture in a systemfor the transesterification, and wherein the

aromati ¢ group-containing substance origi- 15 nates fromthe starting
material, the reactant and/or a by- product of the
transé&sterification. By the process of the present invention, the
transesterification reaction can be nducted w thout suffering

di sadvant a- geous phenonena, such asgcfhe deposition of the catal yst

20 fromthe catal yst-containing |iquid-phase m xture and t he

adhesi on of the dﬁp@a&ejfﬁ@eﬁ%{ﬁ tsé{b%i%%é e KBy ngﬂe(eé\é% Imsycq_fvetl

reactor, pipes an h omatic %gr bonat e

can be produced shpabhy $0f1 8 0,42 and W.%ﬁng%gécr@lerzje%%e%ft W he ZAmples

In conducting a transesterification reaction
withdrawn through conduit 113, respectively, at points

in time of 500 hours, 1,200 hours, 2,100 hours and
5 3,000 hours after the start of the operation, the
weight ratios (WRs) of the aromatic group-containing
substance to Pb were, respectively, 0.16, 0.17, 0.17
and 0.18. After the operation was stopped, the condi-
tions of various parts of the apparatus were examined.
10 As a result, no adhesion of the catalyst to the inner
wall of each of continuous multi-stage distillation
column 1, evaporator 14, reboiler 17, and conduits was

observed.

20

25



97 - produci ng an aromatic carbonate, which is inportant,

for exanple, as a raw material for producing an aronat- I C

pol ycarbonate, the process of the present invention can be
advantiageously used either when the reaction is 5 perfornmed in a

bat chwi se manner or when the reaction is perfornmed in a continuous
manner. According to the present inntion, especially when the
production of an aromatic carbonate is conducted in a continuous
manner , t he conti nuous production of an aromati c carbonate can 10

be conducted extrenely efficient IPHSIRIAL APBREEHABILITY  nporjod of time
by withdrawing a part of th cont ai.ni ng | i qui d- phase

g,catalyst- .
m xture out of a systefifFBFeiRe tO the PRESENt JIWAHION | gt & process

for producing an aromatic carbonate by transesterifica-

tion of a starting material with a reactant in the

w

presence of a metal-containing catalyst, the transes-
terification is conducted while maintaining a weight
ratio (WR) of at least one aromatic group-containing
substance selected from the group consisting of a
specific aromatic polyhydroxy compound and a residue

10 thereof to the metal of the metal-containing catalyst
at 2.0 or less, wherein the weight ratio (WR) is meas-
ured with respect to a catalyst-containing ligquid-phase
mixture in a system for the transesterification, and

wherein the aromatic group-containing substance origi-

P_l
w

nates from the starting material, the reactant and/or a
by-product of the transesterification. By the process
of the present invention, the transesterification
reaction can be conducted without suffering disadvanta-
geous phenomena, such as the deposition of the catalyst
20 from the catalyst-containing liquid-phase mixgxture and
the adhesion of the deposited catalyst to the inner
walls of the reactor, pipes and the like, so that the
desired aromatic carbonate can be produced stably for a
prolonged period of time.

25 In conducting a transesterification reaction for
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producing an aromatic.carbonate, which is important,
for example, as a raw material for producing an aromat-
ic polycarbonate, the process of the present invention
can be advantageously used either when the reaction is
performed in a batchwise manner or when the reaction is
performed in a continuous manner. According to the
present invention, especially when the production of an
aromatic carbonate is conducted in a continuous manner,
the continuous production of an aromatic carbonate can
be conducted extremely efficiently for a prolonged
period of time by withdrawing a part of the catalyst-
containing ligquid-phase mixture out of a system for the

transesterification.



1. kN a—process for producing an aromati c carbonate whi ch

conpri ses ransesterlfylng |n the presence of a 5 nmet al - cont ai ni ng
catal yst, 5"#“5 lg(,'ﬂ“mym sel ect ed fromthe group consisting
of a &ialk sented by the following fornmula (1):
R[err]CCCR[err (1), [err]

an al kyl aryl carbonate represented9%y the follow ng
fornula (2): Rl err] OCQAr[err]
(2) [err] and a m xture thereof with
a reactant selected fromthe 15 gr dedAE¥si sting of an aromatic-
nonohydr oxy conpound represented by the following formula (3):
Ar[err] CH (3),

1. In a process for producing an aromatic carbonate

which comprises transesterifying, in the presence of a

metal-containing catalyst, a starting material selected

w

from the group consisting of a dialkyl carbonate repre-

sented by the following formula (1):

rlocor?! (1),
|
0
10 an alkyl aryl carbonate represented by the following
formula (2):
rR20Cc0Ar2 (2)
I
0

and a mixture thereof with a reactant selected from the
15 group consisting of an aromatic monohydroxy compound
represented by the following formula (3):
Arlon (3),
an alkyl aryi carbonate represented by the following
formula (4):
20 r30coar3 (4)
:
and a mixture thereof,
wherein each of Rl, R2 and R3 independently
represents an alkyl group having 1 to 10

25 carbon atoms, an allCYCllC group having 3 to



an al&yl aryt——Tarborate-represented by the fol |l owi ng ' formula (4):

20 err] OCQAr[err] (4)

[err], ‘m mw W t her eof , wherei n each of
R[errT R err ependently represents an al kyl
group having 1 to 10 25 carbon atons, an alicyclic group having
3 to 99 99 10 carbon
atons or an aral kyl group having 6 to 10 carbon atons and each
g:oﬁggﬁgr]’ Arferr] cb carbon atoms or[errkraﬁﬂy968983£'Xa@?ﬁ&e%e”ts.a”

2 and

to 10 carbon atoms and each of Arl, Ar
Ard independently represents an aromatic
group having 5 to 30 carbon atoms,
S to thereby produce at least one aromatic carbonate
selected from the group consisting of an alkyl aryl
carbonate and a diaryl carbonate, which is selected in

correspondence to the starting material and the react-

ant and represented by at least one formula selected

10 from the group consisting of the following formulae (5)
and (6):
ROCOAr . (5)
1
0
and
15 ArOCOAr (6),
| |
o]

wherein R and Ar are, respectively, selected
from Rl, R? and R3 and selected from Arl,
""" Ar? and ArS in correspondence to the start-
20 ing material and the reactant,
the improvement in which said transesterification is
conducted while maintaining a weight ratio (WR) of at
least one aromatic group-containing substance selected
from the group consisting of an aromatic polyhydroxy

25 compound and a residue thereof to the metal of said



gr oupzhavi ng—5-+te—-36-carbon at ons, 5 to thereby produce at

aromatic carbo . gl ected fromthe group consisting of an al kyl
aryl -* i i M‘LH!’%““\Q iaryl carbonate, which is sel ected
correspondence'iro%

arst1 mg material and the react- ant and

| east one

in

represented by at |east one fornula selected 10 fromthe group
consi sting of the followi ng fornulae (5) 100 and (6): [err]
wherein R and Ar are, respectively, selected fromRerr],
Rlerr] and Rlerr] and_ selected fromAr[err], Arferr] and

Ar[err] in correspehabne@ntaining Gafrqlyst ‘at 2.0 or less, wherein said

10

15

20

25

weight ratio (WR) is measured with respect to a
catalyst-containing liquid-phase mixture in a sys
for said transesterification, and wherein said ar
group-containing substance originates from at lea
member selected from the group consisting of said
starting material, said reactant and a by-product
said transesterification,

said aromatic polyhydroxy compound being rep
sented by the following formula (7):

Ar?—oH) (7)

wherein Ar4

represents an aromatic group
having a valence of m, m represents an inte-
ger of 2 or more, and each —OH group is
individually bonded to an arbitrary ring-

carbon position of the ard group, and

tem
omatic

st one

of

re-

said residue of the aromatic polyhydroxy compound

being represented by the following formula (8):

~  —0¥5 Ar?—OH), (8)

wherein Ar4

and m are as defined above, n
represents an integer of from 1 to m, and
each of the —OH group and the —0— group is
individually bonded to an arbitrary ring-

carbon position of the Ard group,

and being present in such a form as chemically bonded



20 = i ng nmaterial—and_t he reactant, the inprovenment in which

sai d transetﬂm!”’f._ ' | S conduct ed whil e maintaining a weight
rati o..(\R) " Imrﬂ!ﬂmlﬁgfst one aromatic group-containi ng substance
sel ect’ed ¢ fuo oup consisting of an aromatic pol yhydroxy 25
conpound and a residue thereof to the netal of said

100 ~ netal -containing catalyst at 208 or |ess, wherein said
weight ratio (WR) is neasured with respect to a cat al yst - cont ai ni ng
| i qui d- phase m xture in a system for said transesterification, and -

wherein said aront®iat lepst ong ggabeanSELeT§IsdbSMatbe §FPYPNSCES FFom at

| east one
ing of the metal of said catalyst, an alkoxycarbonyl

group derived from said dialkyl carbonate or said alkyl
aryl carbonate, an aryloxycarbonyl group derived from

said alkyl aryl carbonate or said diaryl carbonate, and

wn

a carbonyl group derived from said dialkyl carbonate,

said alkyl aryl carbonate or said diaryl carbonate.

2. The process according to claim 1, wherein said
10 aromatic polyhydroxy compound is at least one member
selected from the group consisting of:
(A) an oxidation product of an aromatic monohy-
droxy compound as said reactant,
(B) at least one member selected from the group
15 consisting of a product produced by the Fries rear-
rangement of a diaryl carbonate obtained by said tran-
sesterification and an oxidation product of said pro-
duct and
-~ " (C) at least one member selected from the group-
20 consisting of aromatic dihydroxy compounds derived from
phenol as the reactant and represented by the following

formula (9):

HO—-@—Y]‘—@——OH (9)



nmenbes sel ected-from-the—group consisting of said _ starting

mat eri al , nd a by-product of sai d
transest er| f, Hiﬁﬁeﬂﬂmm u!l sai d aromati c pol yhydroxy compound bei ng
follo

reprer wing formula (7):

Ar[err] (7) wherein Ard represents an aromatic
group havi ng a val ence of m rﬁ(}?epresents an inte-

ger of 2 or nore, and each -OH group is i ndi vidually bonded to"

an arbitrary ring- ar bon 03|t|on of the r4 group, and
said residue of the arBREFRERpYI yﬁ?ﬁﬁﬁé}‘ d, Bei ng represent ed
by the following fornu

8
wherein Ar4 and mare gévéi%?ﬁe%l}é%%\a/eqr%uf’ [haVlng 1 to F@pa esré%ts an
lnteger of from1 to nhtgﬂg or a dlvalentEﬁ%ﬁhﬁﬁséfgétéaqfQQﬂPQ{ﬁnd the -O

group is

—C0—, —S—, —80,—, —SO— and —CO00-, and
5 oxidation products of said aromatic dihydroxy compounds.
3. The process according to claim 1 or 2, wherein the

maintenance of said weight ratio (WR) at 2.0 or less is
performed by using as the reactant an aromatic monohy-
10 droxy compound containing said aromatic polyhydroxy
compound in a controlled concentration, and withdrawing
a part of said catalyst-containing liquid-phase mixture

out of said system for the transesterification.

15 4. The process according to claim 3, wherein said
aromatic monohydroxy compound has an aromatic polyhy-
droxy compound concentration of 400 ppm by weight ox
less.

20 5. The process according to claim 1, which is for
continuously producing said at least one aromatic
carbonate, wherein a transesterification reaction
mixture containing said at least one aromatic carbonate
and containing said catalyst is continuously withdrawn

25 from a reactor for said transesterification.



I ndi viidual | ybondedto an arbitirary ring- . carbon position of

the Ar4 group;gsiskPmmi, | ng present in such a formas chemcally
vorces * | INLNANIA ™ ™ 101 to a |east one
menbel™ sel ected T¢om the group consi st - ing of the netal of said

catal yst, an al koxycar bonyl group derived fromsaid dial kyl
carbonate or said al kyl aryl carbondt®, an aryl oxycarbonyl group
derived from 5 said al kyl aryl carbonate or said diaryl carbonate, and
a carbonyl group derived fromsaid dial kyl carbonate, sai d al kyl

aryl carbonate or said_diaryl carbonate . .
y , 6. The process according to claim 5, wherein said

aromatic monohydroxy compound as the reactant comprises
a mixture of a feedstock aromatic monohydroxy compound
and an unreacted aromatic monochydroxy compound recycled
from said reactor, wherein said feedstock aromatic
monohydroxy compound has an aromatic polyhydroxy com-

pound concentration of 400 ppm by weight or less.

10 7. The process according to claim 5 or 6, wherein a
part of said reaction mixture, containing said cata-
lyst, withdrawn from said reactor is subjected to
evaporation, and the resultant mixture having an in-.
creased catalyst concentration is at least partly
withdrawn out of said system for the transesterifica-

tion to thereby maintain said weight ratio (WR) at 2.0

or less.

8. The process according to any one of claims 5 to 7,

20 wherein said starting material and said reactant are
continuously fed to a continuous multi-stage distilla-
tion column to effect a transesterification reaction
therebetween in at least one phase selected from a
liquid phase and a gas-liquid phase in the presence of

the metal-containing catalyst in said distillation

column, while continuously withdrawing a high boiling



2. The proces acc ordlng focraim1, wherein said 10 aromatic

pol yhydr oxy co Hﬁ,”ﬂ,’ t one nenber sel ected fromthe group
consisting of: n’,”ﬂﬁ an oxi dation product of an aromatic nonohy-
dr oxy “tonpound as sai‘d Featt (B) at |east one nenber
selected fromthe group 15 consi sting of a product produced by the
Fries rear- rangement of a diaryl cdétbonat e obtai ned by said tran-

sesterification and an OXI datl on product of said pro- duct and

C at | t mber ted f t h t f
G omat i ¢ di hydr ox 5o O RpBRRTEL BT ETT Gie et fing” Saddo o d SaRe PRt ant

and represented by Lne. [l Lo O%te in a ffgdﬂéz}éé@ fronlerlkwer por-

tion of the distillation column and continuously with-
drawing a low boiling point reaction mixture containing
5 a by-product in a gaseous form from an upper portion of

the distillation column by distillation.

10

20

25



25 & 102 wher ei n

Y[err] represents a single bond, a ' di val ent al kane group
haV|ng'1 to 30 carbon atons or a divalent group selected from
-0, -CO, -S, -Sgerr]-, -SO and -COO, and 5

OX|dation products of said aromatic dihydroaa conmpounds. 3.

The process according to claim1l or 2, wher£7h the mai nt enance of
said weight ratio (WR) at 2.0 or less is performed by using as the
reactant an aromati c nonohy- 10 droi%s%ggegund containing said

aromati c pol yhydr oxy _
Disclosed is a process for producing an aromatic

carbonate which comprises transesterifying, in the presence
of a metal-containing catalyst, a starting material select-
5 ed from the group consisting of a dialkyl carbonate, an
alkyl aryl carbonate and a mixture thereof with a reactant
selected from the group consisting of an aromatic monohy-
droxy compound, an alkyl aryl carbonate and a mixture
thereof, wherein the transesterification is conducted while
10 maintaining a weight ratio (WR) of at least one aromatic
group-containing substance selected from the group consist-
ing of a specific aromatic polyhydroxy compound and a
residue thereof to the metal of the metal-containing céta—
lyst at 2.0 or less, wherein the weight ratio (WR) is
15 measured with respect to a catalyst-containing liquid-phase
mixture in a system for the transesterification, and wher-
ein the aromatic group-containing substance originates from
the starting material, the reactant and/or a by-product of
the “transesterification. According to the process of-the
20 present invention, the transesterification reaction can be
conducted without suffering disadvantageous phenomena, such
as the deposition of the catalyst from the catalyst-
containing liquid-phase mixture and the adhesion of the
deposited catalyst to the inner walls of the reactor, pipes
25 and the like, so that the desired aromatic carbonate can be

produced stably for a prolonged period of time.



compound in a controlled concentration, and w t hdraw ng a part of
sai d catal yst-containing |iquid-phase m xture out of said system
for the transesterification. 15 4, The process according to claim
3, wherein said aromati ¢ nonohydroxy conpound has an aromatic

pol yhy- droxy conpound concentration of 400 ppm by wei ght or

| ess. 20 5. The processJEngEdilg to claiml1, which is for
continuously producing said at |edst e &romatic car bonat e,
wherein a transesterification reaction m xture containing said at
| east one aromatic carbonate BDd containing said catalyst is
continuously w thdrawn 25 fro tor for said
transesterification. 11 22
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103 | 6. The process according to claimb5, wherein said

aromati ¢ nonohydr oxy conpound as the reactant conprises a mxture
of a feedstock aromati c nonohydroxy conpound and an unreacted
aromat i ¢ nonohydr oxy conpound recycled 5 fromsaid reactor, wherein
sai d feedstock aromatic nonohydr oxy conpound has an aromatic

pol yhydroxy com pound concentration of 400 ppm by wei ght or |ess.
7. The process according to claim5 or 6, wherein a 10 part of said
reaction m xture, containing said cata- | yst, withdrawn from said
reactor is subjected to evaporation, and the resultant m xture
havi ng an in-
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creased catal yst concentration is at |east partly wi t hdrawn out of

said systemfor the transesterifica- 15 tion to thereby maintain
said weight ratio (WR) at 2.0 or |ess. 8. The process
according to any one of claims 5 to 7, wherein said starting
material and said reactant are 20 continuously fed to a continuous
mul ti-stage distill a- tion colum to effect a transesterification
reaction therebetween in at |east one plase selected froma
| i quid phase and a gas-liquid phase in he preserce of t he
nmet al -contai ning catal yst in said distidl at&=on 2 colum, while
continuously w thdrawi ng a high boili - - ©
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{54 Titlee PROCESS FOR THE PREPARATION OF AROMATIC CARBONATE

GCHBADREH FEFEERI—XR— bOREFE

{S57) Abstract

A process for the preparation of an aromatic carbonate by subjecting a starting compound selected from the group consisting of
dialkyl carbonates, alkyl aryl carbonates and mixtures thereof and a reactant selected from the group consisting of aromatic mono-hydroxyl
compounds, alkyl aryl carbonates and mixtures thereof to transesterification in the presence of a metal-containing catalyst, characterized in
that the transesterification is conducted while keeping the weight ratio (WR) of at least one substance having an aromatic group selected
from the group consisting of specific aromatic polyhydroxyl compounds resulting from the starting compound, the resctant and/or
by-products of the iransesterification and residues of them fo the metal constituting the catalyst-containing liquid mixture of the
transesterification system. According to this process, undesireble phenomena such as the deposition of the catalyst in reactors or pipes and
the adhesion of the catalyst to them can be inhibited to thereby permit a stable preparation of an sromatic carbonate for & long period.
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