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(57) Abstract: With respect to the continuous produc-
tion of an aromatic carbonate containing a diaryl carbon-
ate as a main product, comprising providing as a raw ma-
terial an alkyl aryl carbonate obtained through an ester ex-
change reaction between a dialkyl carbonate and an aro-
matic monohydroxy compound and continuously feeding
the raw material into a continuous multistage distillation
column having a catalyst packed therein, it is intended to
provide a practical process for stable production of a di-
aryl carbonate with high selectivity and high productivity
on an industrial scale of 2 1 ton/hr for a prolonged period
of time. Although there are a multiplicity of proposals re-
garding the process for producing aromatic carbonates ac-
cording to reaction distillation technology, they all are on
a laboratory level conducted on a small scale for a short
term and there has been no disclosure of practical process
and apparatus enabling mass production on an industrial
scale. There is provided a specified continuous multistage
distillation column, and provided a practical process for
stable production of a diaryl carbonate from an alkyl aryl
carbonate with high selectivity and high productivity on
an industrial scale of 2 1 ton/hr for a prolonged period
of time.
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(6) 5= DPVEED (em) LR INL H OPIEd (cm) DA, Ki(6) W2 T b D TH
N

5 < D/d2 < 30 R(6) TR T B B

R
20. %‘zdl k%‘%dgrﬁ&t (7) Zh 235,
1 = dl/dz < 6

2(7)
TEE R LT DRTH 1 ORL OB L B AR
21. % BAREOL. D.L/D.n.D/d . D/d_ ALhZH. 2000

<
L = 6000,

150 D =1000. 3= L/D =30.15 = n = 60,
2.5 < D/d1 <1 2, 7= D/d2 < 25 THAIEERHBETAHIHEIOE
X 2012 Fe# D E e 25 B AKX BE EE |



WO 2006/006566 12 PCT/JP2005/012778

22. Bk BRAEEDL, D.L/D. n,. D/ d . D/ d_ BZENEI, 2500 =

L < 5000, 200 = D £ 800, 56 = L/D = 15, 20 £ n =
50, 3 = D/d = 10, 9 = D/d = 20THITLERMLTDRIHL
RN 21DWT M — BT R DB 25 B AR BRI | 23. R 25 B AR HE 25,
BALEZ—FTNELTHRIEHBLON AMEH THRBE THOLZ LR LT DR
19721\ L2205 bfalivh»— B Fidk Dk £ B AR B
24. RS BB, A F—TF N ELTHRESE BIBIC, oA Z TEICA
THRBE ThHDOZ L RHEE T DRITE23IC a0 2 B AR B |
25. A F—F N OEFER PR FEY ThHDZ L2 R &+ DRTH23 21324
(CRER DL B AR
26. AL F—F INVOENABZHAMRMEST T T~ —HEH THL AR A THD
ZEERHE LT DRTE23 T IE 241 FR ik OB 5 B AR B
27. A F—F NOEIEY N1 EF 132 EOHRIFHES THY, B A2
ZHMRET T 1~ —EH THEZAMMN A THDLZEERHRE T DRTIH23E
(T 24T Fea DB 2 B AR |
28. FHAIFIM D, AT/%0 0 D= brSo ) TU )97 TLR L) ANY
—NyX T TyRa— XX TV F Yy RpGEIINI DR ES—FT
bHHZEERHEEL T HRMH25FE L2 T IZ RO ER 2 B AR E S
29. FE MR A DL ML D ERE 1m 5720100~ 1000HDILEH T5HD
THHEE R T DRIE26 £ 27ICFRd OB 2 B AR B B |
30. LM A DILUES =D OBIHEIFEA0. 5~5cm” ThHILE KM eI 5l
26, 27, 2905 B v — I FlalOE ke % B AR B £
31. BAITHM D, AT/%0 0 D= brSo ) TU Ir%9 ) TLRy ) ANY
— X7 TR — N yF T TV F Uy RbRIIN IS —FET
HY | LM A DL A D RS 1m 5729 100~ 1000 D HEH T 5h
DTHY, FL M ADILUES 7= DWTEIFEH0. 5~5cm” ThdI LA Rk E
T ORTH27ICFLa OS2 B A RS
AT,



WO 2006/006566 13 PCT/JP2005/012778

[0018]

[0019]

ZEH DR

AEWAEEIET DL ST, VTNAFNI—RR— N FEHET /e ax Al
BUENPLBONDT NFNT V= NI —RR—ba LT, 95% L k., 4FFLL
1397% LU L, EBITHFELLIT99% U EOFEFIRR T, DTV — I —Rx—b%,
1R RIS TZV 1R UL B FELIZIRFE S22 Ll k| SHIZFFELLIZIRF RS
V3R LLED T RAGHIALT, 20003 B L, A+ £L<1T3000F M LA L, SHITHF
FLLIL5000RHILL_ EDRHIM ., ZEMICHIE TERZLMN RIS, AZPT
BONDOTYV— N —RR— e ER S LT 2T F D — R X —NEEEBEICL
STHHE BT B LIZE S THLNEZY T V-V —R A2 —NI, SHETHY,
T AT NVAHIERY ) — R H— bR T AT NV —RF—REDERIEL T, %72
IERAT ARV T R MROTLFL AR E DRI L TH T D, AR T,
WH . 2T U EEERWEEE A T 50T, HonEY T — A — R R
—hO 7B R, 0. 1ppmEL FTHY, £ FELLIZ10ppb L FTHY, EHIT
HELLIT1ppblA T TH D,

T E I T DT DI R DIEHE

PUF | AZINZ DWW T EAMIZHBT 35,

AREHDFRTHETNFNATY— NI —RF— b B572bIcAnbha U7 ¥
NH—RAE—R&E, =& (8) TRINDHHLDTHS,
R'OCOOR' (8)

ZZT RIZRFERI~10DT VHE | RFEHS~1ODNEERIKE, HHE6~1
ODTF—NINEEFRT, ZOXSRR'EL T, HIZIE, AFN, =F L, S
(B HAER) | TV TFN (FEMER) | 7T =) (B BAER) | U0 (5 Bk
R) T (B RMEAR) | AT T (K RMEAER) | AT (KRR . = (%
BPER) | T (B BMEK) | S 7aA~F VN AFNEDOT VRNV raT ue )L
LIIaTFN TR TFO Ia~F UV IasT T OVEORRER R N
IO, T2 RXTF V(B RMER) | T T aet )L (B BEE) T VT (K
BMEAR) | AF VAP (K BMR) E0T T ANV ERBETOND, 2B, Zh
BOT NNV E, JRERIEE, 77— % NV EITRBWTC, o BEHRE, F 2 ITE%RT



WO 2006/006566 14 PCT/JP2005/012778

[0020]

[0021]

[0022]

RNV ARRT Vax v B VT R ~a S ETERIILTOTHRVL, R
FfEAZAELTOTHE,

ZDIIRREFTHIT NFNT—RF—hL T, HIZIE, VAF VI —RF
—bh, V=F NI —RFR—h, DTV —RR—b (& BER) | OTIA R R
—M VT TN RR— NS RYEK) | DT F NI R R— R (BB DR
CFNH—RF— R (- BMEEK) | DAF DN —RFR— (K BAMEAR) | D~TF
T—RFR—h (G BMAR) | DA T F NI —RF—R (ERBER) | ¥ = —R F—
MEBRMR) DT NI =R MNE R Do F AR —R,
Vv 7anF NI —RF—h, DV 7a~TFN I —RF—b, DN R R
—h VT =RXFNA—RR— M ERMERE) | 2 (T == T a0 ) I —RR— (%
HMR) | V(T2 V T FN) =R R (F B O (Taa D) —R R
—h (& BAER) | ¥ (AR TR D) =R RN (& BEAR) | ¥ (AR AT L)
F—RE—h, ¥ (AAFT T N) I —RR— (- BEE) | 2 (ZaazF L) —R
F—hEEBMAR) | O (T ) =F V) IR xR b (KRR SR 5 h5,

INBDOF T, ARPICBOTHELLAVSONADIL, R BT 2 aER R
REALLTFOTNAFNENSRDEDT NF)NVI—RF—NTHY, BT ELO DI
VAF NI —RI—NCHD, o, FELWVT ATV I —RF—bDRNT, EHIT
HFELODIX, "o v REMICE R VIR CRIGES N U T LF L — R R
—hCHoT, FIZIENT VB RENCE EVT AR I — R R—heas
R EERNT La— L hbEES-b D TH S,

AR THVONLEFBE /ERud g, FTii—&X(9) Tkshdb
DTHY, FHEBREIZEHEEF X LV ERFE AL TOEHOTHIIE, EORERLO
ThHoThL,

Ar'OH (9)

ZZCArIZRBRE~ 30D FEFHEEEE T, ZOIIRAr 2 HTHHERE /b
Rui AbABEL L, FlZIE, 7= /= 2L — )b (8 BAMER) | T3/ —)0 (
FRVEAR) | NIATF N T = )= (B BWHR) | TRIAFNT = ) =)V (FEMEER) | =
FNT =) —)v (£ BMAK) | Fat N Tz )=V (B BMER)  TFNT = ) — 0 (%



WO 2006/006566 15 PCT/JP2005/012778

[0023]

[0024]

[0025]

[0026]

BMEAR) VTN T ) (B BYE)  AFNVZTF AT x )L (B BR) | A
FNTOCNT 2 )= (FRYE) DTN T 2 ) =)V (KRR | AF VT F
NT )= (B RPEAR) | _RUTFNT ) (B RER)  ~F N T 2= (%
BMER) | S ranF N T =) — )V (B BMR) EORRET VXN T = ) — )V AR
X7 x )V (K RMR) | Ry T 2 (- BMR) S OF BT vaxy T
=NV T 2= VT ae VT ) )V (B RER) EOT VAT AFN T ) — )b
;7 bV (B BAER) R OV RERR 7 b— VB ERad s B Y D0 (5 Bk )
EREF Il (K BAE) | BERad % U (B B R) SEo~TaFEIRE )
eRaFALEMEER VLD,

INBOHFRE/ERaXALEH O T, AEPIZB O THFELLAVLNED
I3, Ar' BIRFEHEH D 10D EFIRIENDRD L BT /LN uF ALY THY, K
IZHFELNDIE T = ) — NV ThD, To, TNBDOFFBRE /eRudAb&H O ¢
ARBEPIZBWTHFELAWS DD, ~NaF v FERICE ERWH D THD,

AREHADKEICHET NI NTY— NI —RI— DDAV bU T L
FNH—RR— B/ BT /eRa AL GO BT, OTNAFNT—RF—IH
 BEHEET /e ALE IR T, BT, 0. A~4THEHZERKLETHD,
ZOHEHPFANTIE, BETDITAIAT I =N —RF— DOMLERIZKL T, KK
ISDBEFREDZLIRY, ZRITROL, FtNbE BT 5720 Z< D)L
X —ZETD, ZOFWKT, TOE/NVEHIL, 0. 5~3B4FELL, 0. 8~2. 5H3LD4F
FLL, EHITHFELVDIE, 1. 0~2. 0THD,

ARFEHITBOTIE, 1S 1b LU OV TY— Ll —R R — Mg i i il
ET DD THDLN, ZTOIDITEBINHATEIND T AF N T V=V —R R —ME
BETREVTI— A — AR — RO E (PR, hr) IZR LT, @H5Phhr,
HFELLIE, 3Ph hr, JVFELLIF2PR /hrThHD, EHITHELWEA T, 1.
8Phr /hrkVb A2 TED,

ARIZB W TGS B FBE I —ARR—MNEEIX, TAFRNVT V=T —R %
—hDZAT NI AN Lo THOND VT — Vi — R R — b Ry & 575
BTN —RE—=PDIETH D, ZDZAT NI IANZBOTIE, TAFLTY—



WO 2006/006566 16 PCT/JP2005/012778

[0027]

[0028]

N —RR—MDT N ax L ENRPIFET DHEHEE /R U baHDTY
—aX L EERBPSNT Na— VRN T DN TAFAT V=V T — R F—
F253 T B DEAT N BEHIOE THHREULSIEIZ I T T V=N —R R —h&
DT NENT—RNR—NIERISND OGP EENTND, AFEPITIL, TAFNLT
V=T —RR—hDORBEUCRIEBEEL TR S TND, Tz, KFEPTIE, ~Na
VEELEFRWIFEEHCMEEE VWA LN TE, TOHAREShA YT 0
— AR M ERG ETDHFEBR—HRAX—NI, "R EERWD, = A
TV CRY I — R R — e TRAICRE T 2RO L TEETH D, T
bbb, AR THOLNLGT TV =N —RR— N E T ETDH TR —RF—h
HARBE LT, - RSN TV = — R R —NIEfE T e s
EESEERVD T, FHFHEVERaR LWL DT AT N AR L D5 R
Fr—RF—MLER OB L TR A I Th 2,

ok AR TERIELTHAOONAT AFATY— L —RR—NNT, #ED S
WHDTHSTHNNWR, LA BE Z b D Th->ThIL, FlzIE, 2o7 ¥
NT V=N =R R e BV NI TAFN I — R — B LU/ E
REERE /ER e A LA HEEATHTHLEWVL, O TREZIT/BLUMO T
FRCTERTHEEHOKISEEY, FIZIET Va— NV, TAXA T — L o—T
M, DTV =V —R R — b teb D ThoThh, VT F )L I—RR—hE
FEWBRE /R ux MG ED AT N RHSOSIRA WA SR B o fidfit 2
SEEEPICEOTEARHADO KR TEZELFELWFIETHD, 28, AFHOD
FOICTRMNITEE T DHE ARV DB CHLTNFN T =)V —RA— e
BEHIEDIZAVLIND, VT NAF NI —RR—ReFFRE /ER I ALE8IL. #
BUZBOSRICEASND T NVF N A —RR—ReFEF BT /R ax L8
Z ZOTRFEZIL/ BIUOMO TEMAOEINS N DB AT 528 EL

AFHTHEASNAMELL T, Sl IE T RO A BRIRSN, KB ThD
TNENT V=NV I —R R NI AN NAfEEE RIS D Th>Th LW
o HFELLIZ, T NFN T — R R — e FFRE /eFak i AbEWE D SO



WO 2006/006566 17 PCT/JP2005/012778

Tl E SR P O FEEF AT HIETH D,

<$LAH>PbO, PbO . Pb O FOMALHIH; PbS, Pb SFEOHLHIEL; Pb(O
H) . Pb O (OH) HDAKMAL#HHH; Na PbO . K PbO . NaHPbO , KHPbO %
DT~ VEEHHH; Na PbO , Na H PbO . K PbO . K [Pb(OH) ].K PbO . C
aszO4\ CanO3%®$’p}@’%tﬁiE ; PbCO3\ 2PbCO3 *Pb(OH) 2@%@@9@%@’%@&
CZ ORISR Pb (OCOCH)) . Pb(OCOCH) . Pb(OCOCH)) -PbO-3H
OFDATBIRD G K O DRI CHLEEYEHIN; Bu Pb, Ph Pb, Bu PbCl, P
h PbBr, Ph Pb(X/ZPh Pb ). Bu PbOH. Ph PbO% DA ML A #% (Buid
7 FNE, Phid7 ==V 8% 7Y, ) ;Pb(OCH) . (CH O)Pb(OPh), Pb(OPh
) FOTNAFLGH, TV — A% 8 Pb—Na, Pb—Ca, Pb—Ba, Pb—Sn
. Pb—SbEDHOESI; RY UL, BT BB OSHTEME. ROThbHD
SMbA B DKFIY

<$HE& B E#1>CuCl, CuCl , CuBr, CuBr , Cul, Cul . Cu(OAc) . C
u(acac) , ALA S, Bu Cu, (CHO) Cu, AgNO . AgBr, BV R, Ag
C HCIO . [AuC=C—C(CH) In. [Cu(C H ) Cl] %Dtk s D & Utk
(acaclI7EFNT L FL—NN FE2HET, ) ;

<TNHVE RO >Li(acac) , LIN(C H ) FDT /A& @O ;
<HFAOGEIR >Zn (acac) FOHEMDIH;

<HRIY LOFR>Cd (acac) FDOHRIV O,
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FLv) (PEtPh) , CoCF (CO) \Ni— 7z —C HNO, 7=nt EDFKNEEIH
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<~‘/“/1/:1:17A$§{2|§>Zr(acac)4, a ) EOY ) amy AOGER
<NHARBEUEE B >AIX \ TIX , TiX . VOX , VX . ZnX ,FeX . SnX (22T
Xignary, TebVE, TAax v TV AAF U ETHD, ) EDONVARR
BONARE R A T 2B BLAY;

<HWAALAH> (CH) SnOCOCH . (C H) SnOCOC H . Bu SnOCOC
H . Ph SnOCOCH . Bu Sn(OCOCH) . Bu Sn(OCOC H ) .Ph SnOCH
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i%d Li%d A7) BRRT D,

1 =d/d =6 K(7)
TEERHME T D RIH 9RO 2 B AR,
RS BAREOL, DL/ D, n.D/d .\ D/d #ZiNEi, 2000= L
< 6000, 150 =< D = 1000, 3= L/D = 30, 15 < n =60,
2.6 = D/d =12, 7 = D/d = 25THHILERAELTHIRHLI
F1X201CFR OB S B AR B,
RS BAREOL, DL/ D, n.D/d .\ D/d #ZNEh, 2500= L
=< 5000, 200 = D = 800, 5= L/D = 15, 20 = n £ 50,
3= D/d = 10, 9 =D/d = 20THHILEREETHIRIELZVL
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