1 SPECI FI CATI ON PROCESS FOR PREPARI NG DI ARYL OXALATE 5 TECHNI CAL

FI ELD [ 0001] The present invention relates to a process for preparing
a diaryl oxal ate by subjecting a dialkylloxalate or/and an al kyl aryl
oxal ate with an aryl alcohol to transesterification. 10 BACKGROUND
ART [0002] The diaryl oxalate is useful for a starting material of a

di aryl carbonate by decarbonyl ati og i 8 wi dely been used as a
- PEtHyeAnBRe -

nononmer for preparing a polycarbon lting nethod, and is a
conmpound having attracted attention in recent years. The diaryl

oxal ate ca terifli i of a dial kyl 15oxal ate
and an aryﬁﬂgﬁggﬁgE?ﬁgﬂﬁg¥ﬁgh@¢§$§vf§h§%¥§L§ﬂﬁb be used can be
prepared from carbon nonoxi de and an alkyl nitrite. [0003] It has
been prqpo | process for preparing a diaryl carbonate
fromca boﬁﬁﬂ%ﬂ§iﬁ§§%§ﬁgﬁan al kyl nitrite through a dial kyl oxal ate
and a di ary{000Nal EfeqréssarinPatitmntrelates ¢ aprocessipr p2pfri@Oaidiatyl okalstedlys o
been propose r r

conpri ses tPgﬁgggi%gﬁﬁ@q%%ﬂg@gﬁ@ﬁih?%kﬁhﬂh?%gg%ﬁ%?%ﬁ%ﬁgrg }%gﬁ%l in

t he presendenséstaificaborsest erification catalyst, to forman al kyl aryl
oxal ate as an internmedi ate while renmoving a by-producing al kyl

al cohol by distillation, then, subjecting the alkylaryl oxalate to
di sproﬂ@rtiM@KﬁRDWMn in the presence of a catalyst to forma

di aryl 2502{6&)@24” dm { SIME s e&ﬁlﬁg é‘tﬂ(&ga@i’é 1%51%"%%

distillati erln t he |ar oxa sti'llating t

reaction md@p@i}enxlgté@ Pﬂ%&@d‘!as Widey zbl?‘m wsed s a[n@me]er QIPEeREFINEds a

cat al yst t g, dp&aHRRbteb9 thPHRRALI RAGhEY, qha'isvéc ﬁd@ﬁ%@s}ﬁ attracted attention in
transesterifying a dial kyl oxalate and an ar)éty al cohol_in the

presence offegent ¥eass.y skhe diaryhaxalge san be Bispaed by drapsestep ficatiopphadialkyl

conpound, axhiafe ﬁﬂ%%ﬂ%lccﬁml %ae {ITRRYNGkalAe & BB Ui B@ﬂ&ggf@@m a
nol ybdenum corrpoun gp yt | um conmpound, and anong these
titani um c Wgﬁ“ &f er abl y used (see Patent

Literature 1{60}03][ Qf)ﬁ’ﬁ]begﬁf b%:l z@sfe tlélﬁmtl E@d&bm? Cbﬂ)onate from
nment i oned @ii ?Ié’ xzﬂ@te (see

Ti X4, Ti (OK8) i oo R o Eﬁﬁﬂfﬁﬂ%ﬁgﬁl iyl
repr esent s Faferdl@bisturgipup, Me represents a net hyl 35gr oup, Et
= Phong? oroO dtteshiAdBen Brhro SRl REF LS A mtbe Lot e ela P ar
Ti (OPh) 4 [ toehipais e teamsesygrifyidgta dialkyLedaldts ami af syl sldolad irathe praslepst of a
show ng ex%reaJnggs?etﬁiitcaﬁlgrls ga%}ilyst' ‘Eo' fgrnt’l glk%’P lI dhlate as an intermediate while
removing a by-producing alkyl alcohol by distillation, then, subjecting the alkylaryl
oxalate to disproportionation reaction in the presence of a catalyst to form a diaryl
25  oxalate while removing an unreacted dialkyl oxalate by distillation, and recovering the
diaryl oxalate by distillating the reaction mixture (see Patent Literature 2).
[0005] Further, as a catalyst to be used for preparing a diaryl oxalate by transesterify-
ing a dialkyl oxalate and an aryl alcohol in the presence of a catalyst, it has been
proposed to use a titanium compound, a tin compound, a lead compound, a zirconium
30  compound, a molybdenum compound and a ytterbium compound, and among these, a
titanium compound has been most preferably used (see Patent Literature 3).
[0006] Examples of the titanium compound may be mentioned TiX3, Ti{OAc)s,
Ti(OMe)s, Ti{OEt);, Ti(OBu)s, Ti(OPh);, TiX4, Ti(OAc)s, Ti(OMe)s, Ti(OEt)a4,
Ti(OBu)4, Ti(OPh)4 (wherein Ac represents an acetyl group, Me represents a methyl
35  group, Et represents an ethyl group, Bu represents a butyl group, Ph represents a phenyl
group, and X represents a halogen atom), and in particular, Ti{OPh), [tetra(phenoxy)



[ 0007] However, a tetra(aryloxy)titanium such as tetraphenoxy
titanium etc., easily deconposes by reacting with a m nute anount of
wat er Also, the tetra(aryloxy)- titaniungis in a solid state at
normal tenperature, and conplicated operations such as 5solid-liquid
separation, etc., are required for purifying the sane. Moreover, it
is difficult to use the solid s etra(aryloxy)titaniumfor a
cont i nuous HABNEHAS Pitrsdss asata elwgﬂ%ﬁ %S’W[ e%}'apa%st,ﬁﬂ%n%thwh%e
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that tha_ prepdriiss et B R e i S e BBt onpi | cared.
[ 0008] The di aryl Moxalat & iobiffituied mythdmlldbmvﬁetenﬁ(mtylmedtammpﬁnat i on
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| ens as an engrnéertng avi ng transparenc erefore,
t o hei gbt eriessrﬂmsthﬂyemay anfl akchleoly which caudes irerease vl & panbatof pmocsmnal n
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ma%/eri al Iof e po %Ha?rr%) ﬂé%rg,?s Egh%r[% @%ﬁﬁl ?’?%p%“ﬁﬁh%&g% gﬁ %{agate
which is a agcacmphqatwht erial of the diaryl car bonat e. [0009] . AI so, in
the above- %oégonﬁa’e amg&aﬁtbegtamhmg%ea fohga"gf%ggmﬂbm eioat ke

by separation are carried out Dy usi ura step
distillati drwcemlemﬂlarﬂw@rb@@@tsrbmdﬁgarb@mﬂﬁ@m ANkas 4 Gaaliush idfecomes a starting

pr epar gii on, aRtifog, 9¥ofy€§rb91’iz§§ ?Ehe' Iﬁéa?ﬁél%oﬁldehéan\ﬁﬁ%lﬁlwgar&m«&ohol A.
corrosion or thinned-down of erial waS observed at the_portio

cont act i ng Pmvpalycagbanatedias sridely been wed orendisg sucfias Gl and PYD, gpd 2 2 plastic

col um, st QeROE dnfddsineBlimt PldsticHin h frinsphRnBRAETIRre B, BN Sl bﬁ' c
st ai nl ess steel suc 304 regu (g ed by JI'S 04304 and ener? rfﬁ

used for a TFARSBIERLY & ftﬁ%ﬁs@pﬁé? RafgesRifo ggntfalﬁ@na@g{qnpggp
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the reagti ereby the pre for a |long period of
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renoved by [00@9]dlﬁlsb|1halﬁd Ao veetatidhabpreparbiien Methve; the Mactiimesnd purification
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3 PATENS LIVT]ERAT&EEREOD mixture, such as the dlstlllatlon column storage tank, piping, etc., which
are made of an austenitic stainless steel such as SUS304 regulated by JIS G 4304 and
generally used for a material of an apparatus such as the distillation column, etc.,
whereas no compound containing a halogen atom is contained in the reaction mixture,
whereby the preparation for a long period of time was difficult.

30 [0010] Furthermore, in the alkyl alcohol removed by the distillation according to the
above-mentioned preparation method, impurities with a low boiling point formed at the
time of the transesterification are contained, and when they are recycled into the dialkyl
oxalate preparation step, unfavorable states that lowering in yield or selectivity of the
forming reaction or increase in formed impurities are caused.
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[0011] [Patent Literature 1] JP H11-246490A [Patent Literature 2] JP
HO9- 301920A [Patent Literature 3] JP 2006-089417A 5 DI SCLOSURE OF THE
| NVENTI ON PROBLEMS TO BE SOLVED BY THE | BWVENTI ON [0012] An object of
the present invention is to solve the above-nentioned probl ens, and
is to provide a process for preparing a diaryl oxal ate which

conprises f i t (aryloxy)titaniuminto a reaction system
of transestﬁ&?hﬂ%aﬁ’[m%@ti vely, which is advantageous to carry

out a procegs)elf}or[mfeﬁpgrtéragu@l]d]iP&Eyl 20x48l0at e by transesterification

of a dial kyl oxal te or/ and xal ate with an aryl al cohol
industrially. N;;‘tfc‘{BT‘ée?ﬁ J@’fﬁ%@ﬁ@@e invention is to provide
a process for pr¢PatennDiteratired]yIP 200610896 1 Tk the di aryl oxal ate which
can prepare a high purity diaryl carbonate containing 15 no coloring

conponent, for preparing a diaryl carbonate by decarbonyl ating the
di aryl oxalBISé:IﬁD&IﬁREddFWEMEN’BMnenti oned process. An

obj ect of t process for preparing
a diaryl xgﬁgggﬁgﬁﬁg n appar a? Wﬁﬁ%ﬁ?fl cultly causes
corrosi on o[IOthit eﬁnabjemaﬂth@memmemvantﬂmaisky bolyx tHeaabeveymeanohedproblems,
al kylaryl o r Ll t . : d
can bo. ysedt s PP b BIREBeHhlhe Tanbli kol Fhith coRPHEG IO AE,
of the 1pr estem(aryhmef)maumm mte arqactoen sisten pf wasexeriipnatipn efegtively, which is

b epar i ng. ChrERAEREd o SO o d ﬁfﬁ’%@“%@%‘ﬁ?‘é@ Q%{of"**&éﬁ‘g‘*?‘ﬁ
oxal at e usiofg dialkporxalasieexindean akylae O&ﬂiﬁteaﬁﬂhﬂfl@ﬂ Aedwhbidugisially.

starting material g, obﬁcﬂﬁftﬁé ﬁxlébéi‘ﬁ inveRfiéh isSo ?&v@&éﬁ’ﬁﬂ@es@ o 19 gfaQfiaryl
25pr epari ng a di ar oxal ate which is used prepar i iaryl

carbonat e, Wplate r: diprylewelatnghich car areppis® Ivglépw‘lwrdl%lg @élfqn@rwn@pmng
the di qlskylmpe@dnﬂ{geeorﬁﬁun@& Pcfr%réiﬁﬁﬁgfa'diar?r&%cﬁﬁ& Byndéc&%@ﬁﬁﬁﬁﬁ% TS
Ky

an aryl al cohol havin phenolic hyd roxy roup and a dial

oxal at e. BG)XI@EQ\ECP@G%@X\'}@ aﬁQEeWE 9@%3] The present inventors

ha\ée earnestly StA&@bE]@cﬁdIt résent hﬁreﬂtb@hlﬁ ta Aede bés@m@qarafa@iag@rﬂsaryl
ana as a resu

L; have obt ai eg ttf’e o owngflndl S, t.o
acconpl i sh ¥ tfb‘ﬂég g ﬂi?l{@ﬁ?tll%w ch difficult Y cauisopgarrpien A paterglwetres
have obt ai nﬁl@bntMalfklyndxal@e bbfaid & dlRYIeAA kel it/afcarinstnaiftd FaNareA9LEs s
amount _of the af al cg hol gr e reacted Pger ‘Fefi ic conditions, and
a by- &ﬁodlﬁ&?% ang o By BsddPT 3 BEReHOL 8T Mg qUSIHally ohol  sol ution of
the tetra(aryl oxyln objécttdftﬂamlbmmnc anreh@orf mrtapfbvxdkl sprpcdsh dorgirgsemy a diaryl
I nventors hO%(\E/lFat P hE g’ld%lanalfly Divale eous and e?fectlve for preparing the diaryl
carbonate through a dialkyl oxalate and a diaryl oxalate using carbon monoxide, oxygen
and an alkyl alcohol as starting materials. In particular, this is to provide a process for
25  preparing a diaryl oxalate which is used for preparing a diaryl carbonate, by reducing
lowering in reaction yield or selectivity of the dialky! oxalate, which are specific
problems in transesterifying an aryl alcohol having a phenolic hydroxyl group and a

dialkyl oxalate.

30 MEANS TO SOLVE THE PROBLEMS
[0013] The present inventors have earnestly studied to solve the above above-
mentioned problems, and as a result, they have obtained the following findings to
accomplish the present invention.
The present inventors have obtained the finding that a tetraalkoxy titanium and
35 an excess amount of the aryl alcohol are reacted under specific conditions, and a by-

producing alkyl alcohol is removed, an aryl alcohol solution of the tetra(aryloxy)-



tetra(aryloxy)titaniumwhich is an objective material is fed w thout
isolating and purifying fromthe solution to the step of
transesterifying a dialkyl oxalate or/amngl an al kyl aryl oxalate, with
an aryl al cohol as such, a diaryl oxalate can be prepared
Seffectively. [0014] The present inventors have obtained the finding

t hat, |nthe above- tioned od, purjfication b til

carried out'leBUIHED r}@eﬂﬂentAaqafﬁbﬁqprf nfwaemp{salmvaﬁg@m?%&ﬁférﬁ ﬁﬁ&ﬁle

r e?ct ion Im téirb(@@l&@l)ﬁﬂaﬁﬁﬁl blbhc%lﬁﬁé}ﬁﬁ&cﬁfvilefnhﬁ@ﬁdl @sﬁfeuamﬂﬁdelsalaﬁ@g@mcf ic

val ue or €SS, I a a ate W ess. cal.ori e C
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inventors hakglagaorastk] yith bl divé dicbiol 26 kiveh, b ldearglaabrtdieinttcqeshred

probl e egg%?s 2 result, they have found that one of coloring
i%8l%ed in the

conpone ts diaryl oxalate to be used as a starting
mat eri al Wh@014]heTteh meseht maektondiaee bmameéﬁ&riﬁdilﬂng/thdemt}hmhwmhienmnmﬁ

di I d f
The furan CORDBAE EEo RO F AR arC Dt oo 38 o Bprafiin SE0% s
with a | esscomplonnd ngthd egactien arxtutreotvdihed Mettansesteaficatioplis madg depecific
present iny, ame &q?%og &%%X} ngla%rﬁﬁ?g éngt%ﬁﬁlg%g Eiggr%%%/aglrbl%?rg[%a?g&; rt]cg Qc%omplish

findi ng tha e ment| oned _
appar atlls dbnpmentmyvemwm alrat as thegmessot mventnrsdfave hamnestly studied to solve the

{ransest or JySablifohdt ANbRHS. SN Geqhe b 855 RhEELnaf BAL o1 Dl 0%

by wei ght or nore o gg denum
corrosi on crommnents adnteimed ag@edmlmabmmrb@ms as azsiamgmaégmlmheoﬁw

can be Contd1ﬁigﬁgarf3(9{at@15| % ne%lliqf n&@gfgl% Sf)zf'(t_h Q%% sis 4 Furan c%ml\:}ound

acconplish t present i n e present 1 nventors
obt ai ned t rﬁéldfhymnﬁglhpaatconﬁent ¢fiibe earppgiinddn e grerafih sourny cgiespladiaryl

oxal at s5i s ddala3d with RNERIORSN ?Bdeg&%b B%h H@Bﬁ%ﬁ’iﬁle&@@Q&o@?phsﬁﬂi/sﬂ?r@se%ﬂﬂw&ﬂmn
al kyl al cohal as starting erials, d when the dial kyl "oxal ate

or/and an dPRiAlarThe PZ@%S(@W%R"@IS héﬁ%lf’l&ﬂmﬁﬁi he f&?d&%@ﬂ #p e above-mentioned
transest erifi@ed, adRaei®Wian @pp fIrE‘t@s e&ﬁwtmfgq;mﬂwf&cﬁ&mcﬁmmﬂme fans-

by- produci ng al Kyl al cohol i5 nie ecific a QP t or. Jess and
recycl ed .tesrqalﬁaatépndﬁawwelaﬁeaﬁfat sl CWE@.@S obY, WeighiRyIpere Qff pipkel,
advant ageomdgrltg 4%r Eﬁ%lgh@ b?rﬁblﬁﬂaﬁﬂﬂ,,coh@s@ﬁ@@ m&érﬁhwhft@gdofalaa&%hmonmued
i nventi at t he pr. I nven 111 as

fol I owllg 1o 5an B4 gprtfRd igons D oiipaFiiguatey.4F greomphist
oxal ate V\hltﬁbpfegémlim&aﬁﬁom step of transesterl fying a dial kyl oxal ate
or/and an ar oxalate, wth resence of
o't et rag artPBIA)S e R Gl aSenySl ug s off R el it i aBOVE R ok
tetra(aryl augthdd,taadiallaph oxalafted ﬁrstl;aprepﬂedt bpusiay sinétm afonoxide, oxygen and an
transesterifiga an_a ut.i an

tetra(aryl oasl<l§/"5 Fctogﬂ B r%a\{ﬁpn‘%ﬁ% enagb{imal %lé%l tllb“c d?gqu'l gnoé/agdta%talké’aalr%oxy
titani @M andakee, end essryhaipaind aoeftrmsesicryiﬁechhnahwhnmfdhe ethervdongpoand

by- pr oduci ng,g} 'lnglbggﬂgﬁucngax@al HgL agag]&t%;sggaﬁc BEBRAY hiflgks " !

oxal at e of ove- Nt FOCessS
conpri ses arecs;tcmd ibintovadiakiy] axdetectap; whcnebyl itg$ mlusmﬁymdnmntagnmmmd of

2 Coactfon B pROAl B AR M 1316, 10 pPm by vl gt or
pr epé_ri ng c[D&HS]I Tawenisathe pmsenﬁevqbion@pmaullord@slt}(elfpllomrc@nﬁitations
materi g PR3 R Pre r?%ﬂﬂgé bWy ch%@ﬁxi)h%’s asé%é bt t?d}stJteﬁfg@g a

transesperl JRIOH 1S IC Stal ess st eel ntalnln
by wei ght ohallfﬂroe:alate orfandean, all@fimhoxaéatﬂ,%wymmsfbhlpolaﬁl lmﬁllqm@s@nwf a
(4) The prq f tﬂﬁl’ﬁﬁﬁrd NG..tiiey! oxal ate of the above-nentioned
(1) whi oh SR ayldkyHAGHAl dsbablI g,
wherem the tetra(aryloxy)titanium is fed in a reaction system of transester-
ification as an aryl alcohol solution of the tetra(aryloxy)titanium which is obtained by
35  reacting a tetraalkoxy titanium and an excess amount of an aryl alcohol and removing a

by-producing alkyl alcohol.



Step (A) of reacting carbon nonoxi de, oxygen and an al kyl al cohol to
prepare a diallcyl oxalate, Step (B-1) of reacting the dialkyl

oxal ate obtained in Step (A and an aryl5al cohol in the presence of
an aryl al cohol solution of the tetra(aryloxy)titaniumto form an

al kyl aryl 15oxal ate whil e renovi ng a forrri ng al kyl al cohol, St ep

(5:2) of, S\hReELAG S SRLREEL) S0 L Ol Bl KA UEN i
the tetra(arptesx Wrtlier aasmpmsesiacst dparfimakingy aacqicentxs&ioatoé awdtariem rcompoimtoa
2% 5 o A R ey v
20and furt heri | aprep (C) of maki ng a content of the ether
"ot gt Pt Gl SR BB B Honl3 (NS

(5) The p][ au?%sialfofgl‘s}ppmg%ws ngltdcbtgwgwiﬂwaiaautei wlutlgdxeofab@venmnmﬁ@mi@d is
any one o ﬁeﬁxt ginl esgel E?_?]ﬂt Rine 0846 2 h¥ gg&% fobtASH éﬂei d 1 to 4% by

t et raphenoxy ani um cess Fepar ng raryl oxal'a
of the abomelgbtrﬂflr@@mﬂ@nyﬂ one of (1) to (5) wherein the tetraal koxy

titaniumi s(42 ¢hé o%@é%erPﬁ)é%aﬁ m§[ B%ale(tz)ofﬁé%b%@ﬁm%ﬁﬁoﬁeﬁr(lyRxﬁﬂé’l{ ' ng

di aryl oxalate o t he abov ned any one of wher ei n
t he redfti cWnukisghe t et raal koxy tltanlun1and an excess anmount of the

aryl algighpd)y ('Jﬁ'e&@ﬂh@'c%oﬁ %on%?hcfehéﬁyg@n ﬁﬁ?(h & alldt A18oHoR Y prepare a dialkyl
al cohol/tltanl um aton) of the aryl 3D alcohol and”a titaniumatomin

t he tetraal% »titani um beconmes 10 to 80. (8) The process for
preparing digh 19>zsﬂiea&tﬁlgqhe Hhga2 BRVerIBHih@A e Gte A )R8 affaryl hlcoh®l in the

7 vvherenter 0 f the.tetraal koxy titaniumang an e
ot ot © teseitrs, o 4 dryhlpohoL el eHPat i IoRy AT A 0T o ALk Tary
(rjeact:qs tmﬁltéiﬁ/hﬂ@re@iovh@af@n%@ﬂk(} alddhpl, The process for preparing
i ar oxal ve-nenti oned.an e, 0
Chor ot neEaRh) BES pieRing alpnaa s of D L0 PN
of E 28) a rT Kl 1)aﬂ1 ﬁmlmésenee @faernrarselohlcnﬁo(lj soiuﬁl)rr @tahal*: tm(ﬁ?cd@k}r?tﬂteﬁﬁm,rtodbﬂm am.
6 ce arin i.ar oxal ate o
S bove. went (URYESTERe Wile Fariih fefiRt HiapdhBkithe st b alspha,and
titani um arflepp(B-8X cfspamting and ticotdrmgahy tiagyl oatilate dbmibdikin Step (B-2),
reacti distill I 3 to 40. 11) The process for

R0 ar y1 A SEg B Loned (9)"

pr epar di aryl "oxa € above-nentioned (9) or (10), 5
wherein t heStere(G)asﬂrkaim;g a congent wiitterdheavompowsbinghre aliyl aj{:ohoheemgeﬂ in

| cohol
A conol at SBPIE AR 1805 e SRCHH Ao R SBPLTSBTA)
and a t|tar(ﬁh”ﬁheapr@masrfonmgparmgrchaw@sq}atc of thmabmqamenaonpdlmytonqgf (1) to

beconmes 40 (&ﬂ wirein the tetra(aryloxy)titanium is tetraphenoxy titanium.

25  (6) The process for preparing diaryl oxalate of the above-mentioned any one of (1) to
(5), wherein the tetraalkoxy titanium is tetraisopropoxy titanium.
(7) The process for preparing diaryl oxalate of the above-mentioned any one of (1) to
(6), wherein the reaction of the tetraalkoxy titanium and an excess amount of the aryl
alcohol is carried out so that a molar ratio (aryl alcohol/titanium atom) of the aryl
30 alcohol and a titanium atom in the tetraalkoxy titanium becomes 10 to §0.
(8) The process for preparing diaryl oxalate of the above-mentioned any one of (1) to
{7), wherein the reaction of the tetraalkoxy titanium and an excess amount of the aryl
alcohol is carried out while maintaining a reaction temperature at 160 to 300°C.
(9) The process for preparing diaryl oxalate of the above-mentioned any one of (1) to
35  (8), wherein the reaction of the tetraalkoxy titanium and an excess amount of the aryl

alcohol is carried out in a reaction-distillation column.



(12) The process for preparing diaryl oxalate of the above-nentioned
any one of (1) to 10(11), wherein the tetraal koxy titanium and an

excess anmount of the aryl alcohol are fefl to a reaction-distillation
colum to carry out a reaction, a fraction containing a by-producing
al kyl al cohol is taken out by distillation, and a fraction containing

the tetra( I haol s _t

bot t om por (1 BhTEs BosEEaP PR e T ohlasf o B bpistmbRiGita ) whietil &
t et ra( aryl aefliit ratmnifibe fetreatkovty tianinearslanprxocs amognadikiie arybalcoindloh the
had been repye gl ?trlfjat oﬁ%oltuprﬁuﬁ B 4h0 @ transesterification step.

(13) The roccelsos 41 1re aring gl aryl oxal ate of the above-nentioned
(12), vx/ner il h) Thmpltoeessaf(namypm)diarwhmahm aﬁﬂletaheveamntuaiedcﬁﬂmr @br
Cnti 1guS! yyd SR Wb b A LRILPEIAL Uyl bt syl ool g g
tetra(aryl oxghtied mwthfnredqtlomdmﬂl@hom hfelum}a-sprthﬁmcmoigr rauwarylaale@wdfntmaun
been renov i f

(1) The prigafofEany Al « finibfh 43R ih HREERIRRY SRR FER dope
any one of HeeypmepAQ &8j0. wherein a material of an apparatus contacting
with ar eaC(tIQPT‘hélS}loEéds%‘r Iﬁfeliérﬂlg &éﬁﬂéﬁ.ﬁét%f fh';%%&élﬂleht%n%ﬁ a8y ohedt (1) %o

stai nless steel contalnin I ght chrom um
25(15) ¥he (Bibedstein ghe tstr@é%q&yﬁgwamraytﬁ awapfféﬁ amggntigf dhe aryl alcohol are fed

above- ment iig 'ﬁel"gac(tﬂ)ﬂ-)dlstﬂﬁﬁfn? b(ﬂuinliﬁo bhtad re@éticiNa %Qﬁdﬁédﬂﬁmmﬁ Alby-
austenitic Stalnless st eel substanti a not Cont nlng a nltrogen

at om ( m duging Hkyadeoho} iaksneys py H&%HP%‘PW png g Hglion gmtaipigg the tetra-
above- ment i It tltﬁhurﬂ\!lﬂﬁltﬁb Bléy@a{whﬁrlh Bdkf@gutaﬁ‘oﬂﬂ%ﬁ@ﬁlol{ﬁaé’%%l 3o Sbﬁﬁale@l
seri es aus e I Nl es stee ate

The pr ocesaieqi by S ipm e B Ao Sty
wher ei n5t hal@hs! ki bdeq ré&haved, @ﬁ@feﬂttﬁekmnétowﬁﬁﬁést@{ﬁcsuﬁs%p regul at ed

Che above. il TN JorTED SR Sl PR bRl e Fh 2 et g

purificati asraetylowy)dhninheard the gtyl alcahaitaee ccmtmaam:sﬁy takei3 batpipan athogomf

transesterlflcatl on- distil] on

br ocess. T o Fiahet e eafal-SRALAE CuThp vy fRe R rtiat s 115-
wherein a (#Frybonyteranivof fram \ﬂhdmthedxynmodming alkylhebcablokhad denabmbvddsis
made 3 p ). (20) The process for
preparl ng g:%gﬁg{qo\ﬁg&g@&tg{hefn%}qggsmlr@ica%&&té ‘ioned (4) or (19), wherein
t he et her c(d)ﬁ)p’ﬂwwocws SorgpegaOingidarghoxaldty bf theypboest mentlo®dzmy omgef (1) to
process for : (19)
or (20), 1%%%&&9&&%&&%@@%&%@% Elgtﬂﬁaafg?ﬁ%:z%ﬂﬁﬁoﬁ%}the
aryl ester tgmwtﬂrrﬁcaaomé@@rﬁp\@t@mcgt@dmstqehm@@mngsl6 pd &t bbwelght
Fries rearrgRgegiL, and a conpound having a hydroxy group and an
aryl oxy grou or a conpound in which the hydroxy group and the

aryl oxySgr d.u% Bie an@esa&r\memmﬁml oxalatp pbihgebetamantigned (14)nwherein the
10nol ecul arrba\teﬁﬁ%%ﬁq eﬁ*ﬁtu@1sd£1rdu‘él%hlt1\éesta’1ﬂ%§ses@éel EibstaatRIY Vﬁﬂot' OnaifiRg a
(B-3). (22) A process for preparing diaryl carbonate i ch conprises
decar bony| Feg§NEAHENdi aryl oxal ate prepared by the process of the

above- ment i(pnErhARYCQBR QorCHr Sﬁa}ﬂlgtdi)argzlzéﬁaldté‘ of Ih@ aB6RSRBAGorRH (85) wherem a
phosphor us conpound rocess,. for preparing polycar

whi ch conpriaesal PéaE@P%a‘HF b?ray$ SakhsHAE ausianitic Epinlcay syl regatsd gﬁé%SSG

of thesgbovwggaentioned (22) with bi sphenol A in the presence of a

basi c al kaI tal salt. EFFECTS, OF THE I NT.
! I TTIE he process for prepa%ng diaryl oxallz'ate of %e aLove mentioned (16), wherein the

austenitic stainless steel is SUS316 or SUS316L regulated by JIS G 4304.
(18) The process for preparing diaryl oxalate of the above-mentioned any one of (1} to
(17), wherein an apparatus is a purification coluran of the diaryl oxalate, a reaction
35  apparatus of transesterification or a reaction-distillation column.
(19) The process for preparing diaryl oxalate of the above-mentioned (4), wherein a



[ 0018] According to the preparation process of a diaryl oxal ate of
the present 20invention, an aryl alcohol solution of the
tetra(aryloxy)titaniumto be used as a catal yst can be prepared with
a high conversion by reacting a tetraal koxy titaniumand an excess
anount of an aryl al cohol under specific conditions Al so, the forned
tetra(aryl ox ni can be fed,a C sol yution.as such
Lo the st epeptent b e ng o8 3paT pfpiel iAo foouiith e on it
or/and 25aliStey (). oxal ate with an aryl al cohol, so that the

i ficat d d tted
Dd tion.  PabEBETeRs ARl et BIAE bl APPSR e 19
sol vent f orwhereinfthe ethenocongannd & S’mdt@@)mt a\tmdk)élawl athenad to environnent

can e, 5eOuehe Tk Bhes PRI uSh BRUE T 0 Sl Il AR o7 o0
defJ eri or at i wherein ama:irra:rounétrcwhlchmd oadatmlmt \lrﬂasimlx&@c:drcpﬁss gnbup ora
SuDSLanCes B BTF R e RABRSR PYRLURL DL BRRIE BOTELRLKED
be i npr ovedhavirgoalggdraxsceroup agd aroanyley@refraras p@np@mdaes@udf thg hydwexy|
oxal ate of %rﬁﬁp &E@ﬁi@%lb@’@%fx%%the%@&&éﬁrﬁépdﬁ% it éPﬁlbIégxélgﬂg'bY bntra-

oxal at e whi cont al frrng conpon Nt causli n
yel | owl0i ntmelgeulpdy stgctgi nad deyivabrr therepf wgelaomﬂwéﬁ@p @3k furan 35

gggougd h.W' (Eb ) A r%@@e@g fdr‘breiﬁﬁﬁé‘ Hlaﬂfl chftRRate MACIPYrHRFRE Qélﬂ%cél&laﬂ%% tihe

n-colorin carbonat e can ‘be prepared
di aryl oxal‘%l{ﬂé’ o¥Rlale Resparsgl erOﬁ?Sé@éme FheyemengAngdany,ane okl o (21) in

useful as %gb%éﬂ&%fg%ggﬂh@hs%ﬁfpbﬁﬁﬂ arly for a pol yoxam de resin,
etc., to be g)sgdfor opti.cal grlalg&?@h as an optjc | ens and

an optical @p)Adrocesh rarfapnapgzpolaa% CoIREgeS tEe DG fdaTyl} carpqmate

oxal at @si s pbsdedhy ﬂﬁrp%désy@ﬁhu hba&-meﬁi@ea (200 v eisphRholoA i B presence
pol ycar bonat e remﬂ E y used for an optical Smaterial. [0020]

Accordi ng t &ReEc process of a diaryl oxalate of the
present invention, corr05| on or material wastage at the portion with

which the r i i s can be controlled so that
repai r ment %@ﬁ??ﬁ%ﬁ#@@%t acting portion with the m xture
fSuch as i’;l dqosisjl Imtfjdoﬂifmgtd thaprephariss p;’@ieﬁi ofgsdiamst Gxa,lzlitésf ﬂmtprmnessary
or a on iod o ria
hvant A0eodgvaRPhoh FHLAGIRLUGEGDY: b il DRI Mo BEHAGTRR hatyst
corrosi on smanthatepargdreiieabigh qonveralbmby remhinpe tettabkosy picaoi e and\an axcess
result, a CHT&{]%(I 5{&9{1@%&\1\% ﬁgc(prgi éespared by using a diaryl

n

oxal ate as |ng nat eri Be | rially advanta m?eousl y and
stably produced i Aism,nhe ﬁmnndgeuﬂ(arybsyhltamum can §p 6aas|anAcy claphabsaletion
th t

i ol eyt asiSh BMBEREE oP tyfecin Ry o WRLRR GO AR AR, O

subj ecéd tadkylarhexsdate mithi @mlcﬁhcohah @o kes itheepurdicaten stk gan be watkedllyi s
recycled i rkﬁ }taltlﬂ?d zQ{de(Qﬁl'it@&' Of, ﬁf?)nof)rr&#) ugl?g% giﬂes g&ﬁr&@%ﬁ? FQ@ and

di al kyl oxal ate can be pre are W th ectivity.
20 omitted, and a solvent for purification can be reduced whereby a load to environment

can be reduced. Also, according to simplification of the steps, a detention time,
thermal history against tetra(aryloxy)titanium, deterioration of water, etc., and contact

30  with decomposed substances are reduced, and decomposed products can be controlled
whereby selectivity of the diaryl oxalate and reaction efficiency can be improved.
[0019] According to the preparation process of a diaryl oxalate of the present
invention, a highly non-coloring diaryl oxalate which contains no coloring component
causing reddish or yellow tint can be obtained by controlling a content of a furan

35  compound with a specific amount or less, and by decarbonylating the same, a highly
non-coloring diaryl carbonate can be prepared. The diaryl oxalate obtained by the



BEST MODE TO CARRY OUT THE | NVENTI ON [ 0022] Expl anati on of the
constitutional elenments nentioned below is one exanple
(representative exanple) of the enbodi nefits of the present invention,
and the present invention is not limted by these. 25[0023] [Di al kyl
oxal ate] The dialkyl oxalate to be used in the present invention is

t t larly.| d, th | at
ol cbul e /oI PRLSHs Ssfonry Her Bt AL Rty hefcpfl R aligy 1 ©
oxal at e t hadxammye bainysted té m‘,hamdet”el; arf mqjtlcab(maqahel, suah ds ad datgticabbea& aridean

such as di rreth xal a t

di i sopr opylo}}ott%x%]l? at %né%ld%la’tl Bén% @51% gfrﬁen{ﬂl %l%ix' fh s 3‘*‘51%’ eXtrFmely
oxal at e, d| llrseﬁtl)ab a(staaﬂirgmatedalmfttlyd palycrimafe netsm(snyillarbmsleat&er anetp@cal
Anong t 1%1(1?11{ oxal ates, a dial kyl oxal ate having |inear or

branche groups with 1 to 10 carbon atons is preferred in the

vi ewpont s o[IUOaO]r eActording tathe pofpatation pecdesy ¢ffd diayl omlﬁn@f dregirersst i n
removing a eroS’th&i'&?maclrWe{t ﬂl% f’a@g pgfg@ ﬂltﬂél%a@tfon mixture
di et hyl oxa fe s parti cul arT y pre Fie reparatlon
process of @naacmancbﬁabatel edgohas pepaamianh opyeplagergenfol g cantaptingportion
oxal ate to gy, tt?eexﬂmt&etstta a%raeaagtaubﬂ\ssnhtnoank§ nBOkichdd ﬁét%t:&%ér}(/ for a

[imted, andarraterla pr epare sses may be uSed

In the 0ol |long pefiodspitime )adaeteby ity e@astmgy @ﬁéelmr&y RManREaoUSt e Acltp Bere 1s
used in thePrResent dt&‘lé‘ﬁl@ége%uéeﬁ HdRkRkivade thak ﬁﬁp&)&mbtﬁ ift sﬁ%@&aﬁ%’é also

preparing the dial k oxalate b reacti n%mcar bon nonoxi de, oxygen and

an al kyl al ®eEerd. ewe]ﬂt{e@léty cappnaty W @Stq%prep@feaaunﬁmw defaylan
al kyl al cohglalA@gs Qma? rhlerf chh$ BElirdiBstSh Y tatwaﬂwg%@ty A dSstablV bFoAUEs in
nonoxi de i s reacted to forman alkyl nitrite the product is
further red8 880 o8ty ¥on nonoxi de to forma dial kyl oxalate. As a

cat al ygts tqoogﬂctAtdwdlag t@/ﬂhe@tép@rdt@nmetmma 50 BxATEE X tidehresent

Teral | cat ol el el o sifiad B g o@gdaﬁéfglal‘%h’ LSRR

t her eof , anehnksEsterifiatibn,amd gvienp fbehal alkﬁrabmlmﬁlslrsc}mtﬁflﬁﬂbabé prepa@tion Bep

t he form of at.i hum.qro reduci n

pl ati num grq}ﬁ]ﬂgﬂ@h{g %ﬂ%‘F tﬁgfi%?t%%w RRPHHED: ar (Wajeglgﬂﬂi 2(9 cilaltgij‘num
nmet al , pal |satbctinityret al , rhodi um netal , iridi um netal, etc. and t he
compou t her eof 15t hat may be used incI udes, for exarrpl e, an
inorganic acid salt (a nitrate, a sulfate, a phosphate, etc.), a

hal i de (a cBﬂES)TWDEaT(bCGLRRI‘é 0T THE INMVENT§@Ni ¢ acid salt (an
?r;teglats& Aﬁgg %lalﬁflglg ﬁqffg?l?o(t?nst&&t?m?al eI@m%RMe% %fl?%ow% ?r}ekbq(%ﬁlple
pal | adi um rfeetmeseotatlae compieraf thmenb@ﬁlmestsmérchq maseat inyensragt end e present
exanpl o any Ao e R ek e T G (pal 1 adi um i tr at e

pal | adi2dm d002Ht dDI%ibiYH(H(dlaLﬁh phosphate, etc.), a halide of palladium
(pal I adi um chl or ige, gipgl] a&tmobaeqtgtegﬁl it pFestnt lﬂvelat)ag{ha pRRIcER ¢

of paIIadlum(paI dlu acetate adi um oxal ate
benzoat e, direiigd, apd o alktgrenpsoin thaialie amlqta%mﬂfemahhvth@gsam or

al kyl phosphjiftereftiEbmaack biheet hMiem?ﬁﬁ?lar'ﬁPate t%ﬁt ﬁﬁfbe u%@l 1ﬁélﬁhﬁhﬂfr%§hrﬂﬁle
such as triphenyl phosphl ne, a net %‘ﬁg%leny hosphi ne such

di et hyl pherd/diplkyLowalaia sucheas. dlmethyh@fiaé&tw phalege, diprppy] oxalate, diisopropyl
tri phenyl phaaphd, td?outﬁtcﬁ{alateaﬁlrﬁnﬂy! gﬁtﬂ%S&lhexﬁbﬁala{eo@iggﬂtyﬂ_&@ld@é hddm

group netal cata eférably used as a SO|I cat

i ndustri al 192 aﬁ%nmqw %?‘agqtﬁtqt%urﬁlﬁp%gler?éﬂhl’ 1 qxelafgsga é@ﬁ%’iﬂﬁ@aﬁe%la"mg
carried on |aRat Karhhched 3RGREILBE withal t@qb%ﬁﬂbnlatbxﬁﬁsrﬁefafre@mqhaw&%hts
group netal, preferably _in an anpount of O.
of a reaction rate of transesterification and easmess in removing a by-producing alkyl
alcohol, and dimethyl oxalate or diethyl oxalate is particularly preferred.
35 [0024] [Preparation process of dialkyl oxalate]

A preparation process of a dialkyl oxalate to be used in the present invention is



to 10% by weight, nore preferably 0.2 to 2% by wei ght. The inactive
carrier that may be nentioned includes, for exanple, activated
charcoal, alumina (a-alunina, etc.), sil%ca, diatonmaceous earth,
pum ce stone, zeolite, Ml ecular Sieve, spinet, etc. Wien the solid
catal yst in which a platinumgroup rret aI conpound is carri ed on a

o S TR i o B AL VS GRS P T AR
by using a Imetkﬂuﬁﬂﬁomngtﬂna}:t(aﬂﬂ)(fer mpdnr@sthh;idﬂq@emlatei@be egecl.in tlwpfresekmn

used, or b engen%oglhg f:)gﬁ%%d Or%eﬂ QA) iSals 23 g% m)]greéfﬂa% L ﬁltah&lll %ﬁ%é@' rgﬁtnﬂ&

by a reductive SubstEnce suc carbo
react or, anwrbdnenonaxids oxVive aptaniatkyhelgobelp netal catal yst is carried

on a carrl known met hod (the i npregnati on met hod,
evapor atl o] QPéjdr[??egv@)Let hod, etc.). 5[0029] In the platinum group

metal catal yst, flothissteppinadditionio ar alky aleefmp oudhaxygey thbe usndtaaistaeiing
Iron or i t%n&t@ﬁﬁ@%ﬁ? BRI 'n% téfSE’Fﬁ' lq{}‘mt@%g lil‘ﬂﬂgrlaaﬂct is
conpound or ‘an iron ? conpound e iron dun at may be
preferabl y fugher reppsedigéth carbor monamige o faray# ¢ chmxaﬁsd@e As acptalyst fo react

nitrate, fepgg l i@ /ahd fhe Jaﬁfoh%&cﬁﬁﬁ@ﬂ?%ﬁhﬁ' gtréﬁl?me{a%a&&l?& 1%/ %ﬁ%a%hﬁ

ferrous hydr oxi etc., and the 1ron( ound_ 10t hat
pref er dBI y usséd Tmlaae@ EEQupi reetal gatahyss mab'é}erm@ltwn@c} epletmmergw‘tp metal or

chlori de, faeécrnaﬁouamemm& ﬁtaﬁnuﬁl%‘réﬁrpmbﬁ%ﬁﬁﬁounﬁ% PieferiBigged idehe
ferric citrate, .etc. The iron or its conpound is preferably used so

that the pl aﬂpﬁﬁﬁi)&&t]@ii’ﬁl greunmetal B}ﬁrf(dé}f:%ﬂée $2495.0) ratio is in the
range of 1Q00fs]1 12 platthuniBio8p ﬂ{e@zﬂ@ﬁaﬂbﬁay 5ROREd Incli@led, 8r exbitl & llnyst
conteL 20 el oo e GBS s SRl b e
wel | - known

may be 1gur &hﬁt&h@ﬂbe&hsed@ﬁclm_ foe eﬁnhpllé[ﬁl mbltgbmaﬁ]?ﬂdm@lt(a fitates W etifas a

ni trogen, etc. r n n ma unt .of a as o

met hane. | FRRRNAE o} AESTH<Ia SHOrRAVEROTIE ctear oA AUOS Al AT MOy
decar bonyl Eahld’xglatd’,l@ ’tﬂnﬁfa}zﬁ emx)ah apraplerdte. Qﬁﬂﬂeéﬁhﬁtﬂlsﬁ&}knhﬁgﬂb@ﬂlaﬂfﬁhﬂ
car bon nonoxi de_f § % %p @gﬁere%pali duﬁn d| ary oxadtﬁgre J{;
preferably TG ﬂ ?ﬁ? L 41 fﬁ& W alks i

f eedi ng to;artmalerpmfemadIe regener ating step to suppl enent the

by pur ang 1802 ORTATER B BN ERG} D 12l RRAED 1) ARG, BF A&?&&m
can be car racedsabf paﬂuhummmdmm bifrate palé@hmmguﬁats,tmﬂadlngl Id@sphate etc.),
contai ni ng a%ﬁﬁ%fﬁﬁ[hﬂﬂﬁﬁna@ﬂ@mﬁﬁdﬁ&&’é PQl;lédiﬁr{u%rdrﬂld@ é{@g% &gﬁ?@aduﬁ‘salt

the 25 presence o num
di al kyl oxalf @aléadlml (p#liastium ﬁeetatt: mlle@nmxada’ig ptallafbmefbenmte €tk Phgcom-

dth | f |
dhorcer. | ot Gl QR layfif Al JEoh Sohing S8R iy BAAPKISC, Of
t enper dbur eetq saxmfelmbp I;e %lehﬂ%trm@ewlpmbmpr t-ef BsthyIMEnylghashme spple
reaction p a@%?éﬂﬁ)fl hélyﬁfh%f;ﬁﬁﬁéﬂete %Qraﬁ%}ylﬂsc% Bt Gich Qs &%H&ﬁﬂﬁﬁ&%m&r%@ as

preferably normdl _préssure to kg/'ch? and particularl
pref er abl y aliggad(sPs 86sur e of 2 to 5 kg/cerG As the react or a single

pi pe syst erm% ayRidHmRl BOus WA RLARAL rs%&@éB%g%&ﬁ@aEﬁﬁPéd?ﬂ%@ts

effective 2] The caoncentration of thé carbon monoxide in .
starting ga@dqsgi dP &fhieh 3 plaHMim groupgetaber s oanepYd 1y captd ARean magive

concengpat icaRiRf caldi@atéd Jvtbrnid §f7d fiGtitiin ERRIPShEAL pRErIRS i€ A aRsuahhTngad
wth a wde ra an for obtainin asaglsfled rfgwlon rate, fhe

35al kyl nij %9 |19é’gt?ysWF‘(S @97 BEdeiab Wot 102 % By vesigi at D@Ftl‘@fﬁaﬁﬂ’/"r\? tﬂi’l‘ﬁé’

or nore in pehfentioaéd hfag;dge%ﬁéa@nﬁaw@eﬂm%ai Ercoaf, ahena dcmhlmina let

t he startlnﬁgga is preferaply in 11 the ra e of Eor exa %f,

30% by vol GHish PaeSEPeqis CaBIFe Sane.FEna: MOIAUeE SEverPEeh s

reacti on gakg sotidiatil i fowhith adilatidonl gexphedtdl compobal Rlhaicden. a éﬁh@é’r is to
35  beused, it is preferred that the carried platinum group metal compound is previously

reduced {o a platinum group metal by using a reductive substance such as hydrogen,



oxal ate and a non-condensed gas contai ning nitrogen nonoxide. At this
time, to prevent the dial kyl oxalate from acconpanying to the

non- condensed gas, 100 parts by weight d the product is preferably
contacted with 0.001 to 0.1 part by volume of an al kyl al cohol at 30
to 60C. The operating pressure of this step is preferably from 10

normal pressure 10 kg/c re pref.erab rogd .pressure o)
ol cmeq - arslepard Retiar iy rors PRy RoRaEh e T Bl IRy RLR Rl 6o
kg/ cn2G [ O@dddtivislenbstartcheucti @l dadyoln nooreixategetics irs theaeatardarfdrtben, tuked. The

g 41 bau T Sl :
cxanpl o byb filin BRpEAB R s PArfeatiCH 58 Be RIS hed B
di still ati ngppirégnagemmetheds érepositieh tadiyness ngdthed etde condensed |i qui d

analkyl® 1 P, PR Thur it LR o W B8 st o RO T P be

The separ ateodtaamed. r dwowsits ¢oatpatndmapkamensornd/zanetakitonaak yioatly) compound

oxal ate is/are : t: ol | ohol .
0035 o 1 e e R b e e
ni trogen 20nplgdes farexmppleeterions silége, fayoustmisate: famaus ddoride; Eurawed
car bon monohlenidtsulee, Arods 1dtdd, 'fér?ous?iéréf&xﬁkfe, Bicl, LAY AR iFRAAY! Bfipbiind

led to the step of regenerating to an a nitrite. Regeneration of

the al Yl rthetipakebs prefesphly aseddnelugss femiegiutgte: Frerinpittatee s sltlgrige Jemris

the bott om Rehbhiam Qifakk, FREENREAS, FQNc GO ARMRCEE NOTHE frbn 8r its
nol ecul ar oxygen an a al cohol {reacting the nitrogen nonoxide

nd | kyl .
with a nol é@ﬂ%@%@ﬁf@%u%@ SQI%ItheZﬂ%tFIE%SWJP Iﬁfﬁ%l‘lﬂ%'s(a OmiIC raf10) ratio 1§
(regener at i iRghdRAsye bLTDOOVLT tbr1Mnidie pfFGepIgTsB001 th 9. edrhandiatyst Eottaihpg
to Step (A). and reused. At this tinme, as.the tﬁl I&yeh al cohol é(g be
used, in adiift9di CHPCHRT FRAPSPIFRACSRIEPTIInE KRBVl oM gUPEhed of the
sKst em]st h]gof)m]l aWrbéh @nbﬁd@aﬁbeﬂkskagn sﬂelpqhyma&a@ermgboxggtdﬁﬁlecpﬁay ed in
the step of .transesterificatign can be also used, t
ol ecut ar _SBEN A BReyR sl thsithost, Sgy B 1o Shne Anciall TQitf gt
30r egener atlgdrogen gasied mgihand. i quirthes dnthegiresegt iap@dioal csbaumbnaddaformed
packed col ym, a.bubble columm, a ray,.tower, a plate col etc.,
can be use:jj.y qcﬁartbﬁléﬁ% ﬁ‘ rdéazrnyﬁo%a})a?eopﬁ%u%e IOI"]‘I{ ?’%’3 g eﬁgé’%ﬁ%"%n
i s so cont rmbiexide foabediby dennebrinykting theadiatyh exalate isogreferabdy ceusetbini thiststep,
regenengt i ' : v, - - epse is
prefer ggl y%gtggﬁg%lngc}% \}\,1ﬁ ?IHZI?{ %lg’yb%t?%adggﬂ;?r&g%ggeﬁgg% %P?]eg&g}%#% %I Sggﬁlgl
at a t enperm¢nitlze GBodn mheoxidé tdnsgmpdbntheakadtivn oalthearlxincopmixidg lostrey
pressure of Ls | ess (for exanple, fromOC to the

e Eifg O felifg o8

boi | i ng poi'n ‘ cohol) by feeding the nolecular 12
oxygen i n dA03ito e redotion ©f Step (B) 2ambe cgreied awl, fafexamplenby eanjeting 2

A e . h
PEQS?%;%&%?%%%%?E@?%& nbfdBnd Eflall} fiutedy %géf’dg???%qw‘? ©
vol une 2pas agessaceloffaletimym grstuppeetelfcatafist ta prepyjes disdkdsexalata. n Atitis time,
non- condensgd céfizoting Righd H&he %ﬁﬁ@téag‘ gnd {Hg%litﬁluﬁf %{l%ﬁﬁ fﬁ‘ﬁ:‘teﬁ cQtafysf i p?&ler- 3)

seconds. Al so, the operating pressure i s prefera romthe norna
pressure t @bDOlkegcends@r shoitd, POEt REERYY PrdmSriseonds. #ddhe rragtiqmytenpera-

kg/ cn2G, fLtﬁ;tehgPre@&atslwgltaabmo?hﬁifr@f)@bérxb@ 800 256°¢). C NS reacki8R rdssuke

the alkyl nitrite regenerating step is fed an alkali-treated (whi chls
has been subfie@pbunarmalpressusg o & ke/em Gdnespicisrably romakpiesiurote S

and/ or 3g0nti@%dmAd, bid partishisal pheferhBRAMIESpraska s o, 5 Bd/6m)G C aAB ek reactor,
nonoxi de. The al kali-treated Cﬁ_l‘ bon nonoxi de i Eﬁfr ef er abl é!f'l ed to the

bot t om por 4 BHEIBPIPERESIEBgRIEIAItLPIPE $¥51¢TH e HHCBMESSYRG 1GRCIRH 1s CHfgctive.

regener at orgo3d)e TRRos&MHAANGILE 18 SaB6A eichoRMeiiN the! setihd\kad i§ Freff&_ﬁbly in
exanpl e, fetg%by condensed t he f.eeding. .

m X ng h the non- as . fragm
e t o' be toenof b allepy ot o HedgaraRa PRgT Beallo) Bty Thestiting
separ at el y ganear helgpedgatieith layvidBearize amhidior stiginalgkedatisfied reaction rate, the
35  alkyl nitrite is to be present with a concentration of 1% by volume or more in the

o,

starting gas. The concentration of the alkyl nitrite in the starting gas is preferably in



15t reat ed carbon nonoxide to the alkyl nitrite regenerating step,

|l owering in selectivity of the dialkyl oxalate and lowering in

catal yst activity in Step (A) can be effléctively reduced. [0038] Wen
Step (A) is to be carried out in a continuous process, the carbon
nonoxi de consuned by the reaction or the car bon nonoxi de | ost from

the system can 20 by. effec mented by feeding carbon
nonoxi de. Aﬁ%&?ngg(??’sfarp%’ia% tlevsetf)h /ul§) ‘r’oolélgﬁ conponent |ost fromthe

system an [@0K3]l IniSterd ¢/9), afurtrledg;mdum(dfdleexa(npild, tamgmuongm)xbdlaining the
ni trogen di aﬂ( F0xaﬁi:1tgc(l:]in[boeg:{ Qal}l Oxf‘h%g thg;fcﬂ‘h}edg:?gcpﬁe PLEE a%%e?ctx%o or

nitric aC| are ottom’por n aitor
t he al kyl rgas)lstlal tosgeemderset tmg:ostélpteﬂpmfawaﬁrajovhldnﬂn@ﬂnaﬂeyllosahamm

suppl emgnt E‘c%yﬁé&@ ryottﬁﬁgﬁ%zﬁ' fhﬁ&ﬁto'ascoﬁh&%egﬁgﬁﬁgoﬁﬁgﬂn}lge edehENdi ng

on necessit a gas containing the regener nitrite
(regener at mglaga@t)d 4 sorr-etmdawd@as eqitzining nitnoggnaporoxjde. | @031915 tifngs tal

al cohol ] preven?ﬁﬁ: d’fﬁlﬁ 1 (ﬁ(laﬁl%@bm agc(gﬁpehll th @hl%ltl}ﬁl &:fn%l@ﬁs@fi g'ag“’i g) f‘by

may be nentioned, for exanple reso m Creso
2- et hyl phenmlghtssfébmméwén%prefmtéy montactebpkB P01 to 0l parkit Yg)ulpin@ﬁ an,
2, 4- di et hya!ll%h%%hola%ﬁ@ tSiBU@ hyfl‘f%%@ﬁa‘tmg%rééﬁh %?Elﬂé’éte RhreRtablye fr&m

Am)ng t hese, henol preferr I n the vi ewpoi nt of react I VI tzy

ver sat itfi t ylonpebmeisu{qudMg/ % zﬁ apqp preferably normal prassugsta Sdgycm and

i nvention, ﬁaﬁ%mrgrpﬁfemgﬁ&rwsaﬁeemws q%g/cha‘?Gnot particularly
35limted, and mﬁ be rrenil%’one for exanp d| phenyl aI a

bi s( o- met hylPp¥Y tohadialky] opplate s W@Wﬁ yho Copdenssd qmd and recovered.
bi s( o- et hylTHiesydratichigatird oat, Féexainple, BH eaing thé,aomeaéeatlﬁlmceﬁoc‘a distilla-

[ 0041] [Catalys Tra erlf cat| n at al

pr epar aE i orf %&(’hﬂéﬂ ‘P& ‘Hi“ﬁrt “B‘PJFP%LBW%’%C@&PE’ F?Rfig’ﬁ%eiddwmda
titani am ccwnmmda smlm@émﬁbeﬂy@m@c@aﬁ&mdlﬁ 1 tarborees be hikyl famiae),
a1 ¢ o b bty AT P B st DB s A
acetyl gr omalamoﬁaaﬂraﬁsaﬂqﬂayhmtalﬁty is/gye Gadto aRiep efjiransesrding witteatydryl
group, and&%?rhpr)resents a hal ogen atom Anong these, Ti(OPh)4

[tetraphen tanium having the sane substituents as the starting
mat eri al , i[0@35]t Hen tueytheahewd) dhe sepsragrartonenohderdsgd gaedoatalminsmg@e no

can " be 2t ¢ ErEiRISIRHGRSn S (R hor i R SplAie ShibBh HoloRitkub AT
expensi ve, némuta rayd thel ng yhgsn rsomcmlq"lmus legt totthestep of @game}atmgytp antajkyh nitaie
can be for eHéfaﬁ&?&ftPle 1h q@!:a‘fﬂ oﬁtlb;/"’l%dﬁg% COth c'oﬁ%é?l@éd ééé to the

obt ai ned wi I ndustri a scaevmt
t et r aal koxypottomepiriien pBa regengsatian epliman pyd Wnﬁqtl@a witdraimplesplar prxgepand an

ment i oned eash LoRB @Ak Betdld AAELR YA HRE W¥Bcular oxygen and an alkyl

25  alcohol). The gas (regenerating gas) led out from the regenerator is fed and circulated
to Step (A) and reused. At this time, as the alkyl alcohol to be used, in addition to the
newly fed alkyl alcohol from outside of the system, the following mentioned alkyl
alcohol formed and recovered in the step of transesterification can be also used.
[0036] As the molecular oxygen, an oxygen gas or air, etc., can be used. As the

30  regenerator, a usual gas-liquid contacting apparatus such as a packed column, a bubble
column, a spray tower, a plate column, etc., can be used. In the regeneration of the
alkyl nitrite, the reaction is so controlled that a concentration of the nitrogen monoxide
in the regenerating gas is 2 to 7% by volume. Thus, the non-condensed gas is
preferably contacted with the molecular oxygen and the alkyl alcohol at a temperature

35  ofthe boiling point of the alkyl alcohol at the pressure of the regeneration or less (for
example, from 0°C to the boiling point of the alkyl alcohol) by feeding the molecular



15t etrai sopropoxy titanium tetra-n-butoxy titanium etc. Anong
these, tetraisopropoxy titaniumis preferred in the points of easy in
handl i ng and commercial availability. [0®43] The aryl al cohol
solution of the tetra(aryloxy)titaniumcan be prepared by heating a
tetraal koxy titani umsuch as tetrai sopropoxy titanium etc., and an

| al cohol whil i < duci | .al cohol .0f, th
Syatem - ThewERR Pt ahBRA RO 38R DPLRPLERe g Bt (ke RaoneileaBins nth-
amount of tdvadersgt gas wdieded irso freakgerebdtyr. ¢ dhe ifesdirpudmdunt af the alkyl alcohol
tion-distilldatj | .. .Th t hod qf i t by.- duci
et o b ek o PRI A YR O B
met hod of rmmwidgintthe nab-kydeabaiodas) anfdrtbarcantacting pingf is pheferablyuhmtouX] ng
di stild atj I [ f '
et aal Rowy Erini (irh i el irEsedt foterts? b AR sbshidio 10,
25pr epar at i keiemiG, merenpueferaplyefrem metmalipaesstuiedo 6 digfcaadiCk Gxegher partigilarty and

the aryl alﬁ?ﬁ?&bl???? E%glckfb_reacti on and distillation, the aryl

al cohol solution o e-tetra(aryloxy)titaniumis taken out fromthe
bot t om por t[08%7]ofTe the abloil nitrite rageheratimgastepyis fed| anciicli-ireatede(vwieldhasbean
the top of I t k1Bt P With Sn alkali
ref | uxi ng. Sfug%ﬁ%f t@ﬁ%ﬁmygg@{hﬁ [hguté%% %@%gﬁlﬁg t dé&];(':to\g?g'tci nglg ) a_ aline
mat eri d0s tssripeadserbenhiets-k daebad mengxidg i drheadwdiHiapted qaron rapRrxadads x y

Li tani um angofoh1Rictto AAYIG Ashish BY tHeREecBlaR] 2ird Y BorRhepaiBRbY the

fed fromthe side portion of t distillation colum_ to have a L
portion forregseratenghe nop-condensed gy gencrased ingitep@)iip, forexample fedhy miyag
E h te bolt L om x?i;ﬁﬁ Eﬂe%nocfonﬁ&ﬁe@i bad ﬁbﬂlelé %dﬁ%'lﬁh% ?@&ws &1%5& Qlayl]gﬁm%@e

eltraa oxy Itanjumi1s sonetl ower ed. _ , e_systemao e .
react i on- diTSESNCTAME SHEDe BY @ﬁﬁ?’e g‘%iﬁfpﬁfﬁtﬂ%a%q lgé@f@n%%)ﬁm aﬁeé?ngr‘Eﬂ hglkali-
us; ng ner Ouﬁqamﬁdiaﬂ)cﬁluﬁbn%k_ dto%flﬂ]ggtlhlﬂw&te Ydp@nerati ?ﬁdox?éﬁﬁg il saIeEt@ﬂty of
colum I n | varl Qus ,Ads Oor T1 rs are pa eqa, .etc., gcan pe
T e B SRS Rl 5 Sertig inicaiaisbartisgiy RR S (4) £45 b¢ esBvalinen
the tetraalk@ueedti tanium and the aryl al cohol are to be reacted, the
reaction s 1. Ci | r eds ,wi t hout any solvent particul ar and,
P tons b Shed sRbRS R QoY ot My SihGfte OLSR s Bhsbdn 20
a Fyt pr odu?hflgaxéd&%dnsmhe@}mthermg/c_ thﬁ_oadrheair_ bo&[r?ﬁlitﬁ%clie'ﬂbet faory theadysteimodan
SOl utl 0 .etl.ral ar. 0 Lankum.S _prerer )/ e 0 e e
o b1 ol o baidtfetifelh BPgngid bY SRRl R LSS Ak o s ent D
with the amitrogancokglonetrostivomutieysystem, an alkFhetrite yitragenaixddes {wittogéron
of the tetr rvlo ti b - -dj i .
o of or abl y BORALHAh AE, T GnRAGRAL i ftbEGAHORHE R, Vor it acia
t he 10t et r d¢/arylbdso/theibotemnpertien ofshbecgonapter etithc alitl niftteskgenetdtiag step.
tetraal kKoxyr c}afd%h‘iﬁbx?&‘?c}é i M@\ﬂﬁl@ﬁgﬁﬂaﬁp@pﬁrgg@fé csﬁpsﬁﬁt is

reaction-di'stillation col unm continuously or di'scontfnuous %}S.O The
t et r aaRRoxyupplemanigchdapendingeompegessilyl @hdla gas eorprisingrthpregenesated el t he

side porti m )i fa%% | '@éiﬁa{d‘dld' Ei%'ﬁ@téﬁm- [0047] The anount
of the aryl 1a cgﬁ%ﬁleto g'ag(ri‘(sje to tu%e arealcti n-ai stillation colum
15i s preferl8®9 dArgededel]lanpunt to that of the tetraal koxy titanium

and a mol ar rati erfarfinBedioylo K &RAM tRNMentihl@fio Thal K Mmetidnb8, for
tetraal koxy titanium{for exanple, tetrai soprOf)oxy titani um

(nol ar
nunber of teamaleyphenossherrstiomaareselfoeresds 2-ethelpbraalnd-ghavinhsngl fethyl-
preferafly ,hend! 2 BictHyPHRn oY, 2ediaRingIHenar 2 @Qiiﬁmth%eﬁ_@l??ﬁ-dihﬂlﬁd—' S
preferably 80 or iess, nore preferaply 60 of ] ess. That is,.a nolar
rati o of tBenglygtc. Among these, phenolis preferred in the viewpoint of reactivity and

versatility.
[0040] [Diaryl oxalate]
In the present invention, the diaryl oxalate to be prepared is not particularly
35  limited, and may be mentioned, for example, diphenyl oxalate, bis(o-methylphenyl)

oxalate, bis(p-methylphenyl) oxalate, bis(o-ethylphenyl) oxalate, bis(p-ethylphenyl)



20 al cohol and the titanium atom of the tetraal koxy titanium (nol ar
nunber of the aryl alcohol/ nolar nunber of the titaniumatom is
preferably 10 to 80, nore preferably 40 130 80, further preferably 40
to 60, and particularly preferably 30 to 50. When the nolar ratio is
alittle, the forrred tetra(aryloxy)titaniumis precipitated in the
systemto Cﬁ;?aslé?te Coggl ng, etc., in sone cases, while the nolar ratio
is large, € apparatus tends to 25 be unnecessarlly | ar ge as
conpar ed wi [0048n [@imalyst (BfansdsterifioatmmaptalytYja( ar yl oxy) - titani um
[0048] A reflux rat !
reaction distilla tthx{%éa%ﬁ?n Lj%glt?fa %tftrtlljé r aelgrif”i&%%eg? h—té;ﬁgeée 1510 On a
titani um anttahive emgpouatlcmbmfemeé apn@ateb/abfoy t@s@enﬁgatmdmﬁ Spemﬁcally
preferahly f
of 30l o&erlﬁgﬁtg%%ggrdé (}&1@%) Fh%}fBﬁ 1?0 ?@é re 1u ?1 oﬁ?gﬁ) T(@)@E};,
more, the petegrders, Aateprefentsia ar:etabgrpm Biereprasents abml Eoopolh r@rﬁtsgnts a
preferred that i haetdspainit h haRktMBRI tARRRE tQfaphdt
G e o e TR [ aphlifony

aryl al coho e contl nuo the reaction-
col unm so ttiaRivgy dayipg de same S@bitw;nts 2 the Hlerting matpiialn- @Mﬁrybalcqhvé is

titani um at langd;ﬂ%fe@{culmﬁggg%buﬁﬁlg Bept&RgEd.on- 35distillation

columm is to 8 fee|ngthetetraalkoxytltanlumand
t he exddss @%@intW@fﬂfﬁ@h@ea?tw(mal%mmum@aﬂé’etdﬁfé'wulﬂy obtained with an

react i on- di gihdthiaty %dﬁﬁio\iﬁ%ﬂd% ERRAsvE RMBryl £COR8] fuiidne@Hith@REra(aryloxy)-
cont ai ning a by-producj ng kyl alcohol and t akin out fr ctl ons

cont ai ni ng WARUIRADCLPINChEY) epgtuis %W%%EOW&WW P‘e)tmn@ﬁ@mh
bot t 02“ polr t ArOiRdusfial3Ealk F@ih%mrﬁyl a?}@ihﬁl [ OI'hleetriaem&)xy t1tan11lim| is n?t pahrtul:ulaﬁly
tetra(aryl ox ani,umfro I ch the ro n cohol has
been-+ onov diiiith 45D BeGbmaY R fentuss CepLoSapaLE s e B ETy ¢ oq

[ Rt o the trtaﬁae@mﬁpaﬁy tﬁ@muml;ltﬁﬁa&pbutbﬂﬁﬁfh}nu'ﬁhest({] eadqho@gnhlte&r;rmfamopf@oﬁfr
the reactio the tetr i t.ani um.and.t he ar al.c

br of or abl y ARHELS RGOS BEbE pnbot aB abdine B A dr b8ty Rsnoc
If the reac[t()04)3] tEreyladleote] sdulianot themna(aiylmy)u’tanhm chiebe prepemdd)poxy
titaniumt en tetraphenox |tan| m|s used

the tetra( :l} y fe?raflfkmixﬁl?am m gu%s%etraigoggqprog 1% d an 36'81 zﬂ(f‘ohol
(153Q) of t\lﬂ]mldremoapfgmlgxyraducmglalhyi mhcolhcdwut of thheyseems Eh@malmﬁnhe

l 299 88 SEHY G54 A ISLL NI EREEl Pl 058Icb o o

cont i nuousl|ip atredctionglistiliatiomcelhenh ofThe metmd dfoemoying Hee by-producing alkyl

reaction-di i C

tetra(aryl oa?(%/ t|i a{[nogghrﬁc F %ﬁ%@gﬁa&%ﬂ ggﬁh}lggu%{a%!gmgtﬁhyﬁ%ﬁ c?#ﬂ? alkyl
has been r elenhelifrpm tho tp ofibuietlympagings diﬁélatlpan@legmes prqf@md dceshepryl
[0053] The a%éhbh@ﬂ t@ek@}aaﬁ&k it frad ﬂ@aﬁo‘i’?{rééé&&y' Bf‘éi}‘i% oF dtfkinnous
obt ai ned fromthe bottom o tiron o e reaction-distil]ation colum

i s fed2fr orhrepsatiang ¥ iHerore léi"ﬁff‘(ljlfedtthﬂé thfé@&@alwwtmm aadi the aryd plgpbol ase

such w t houtq 'fc%%é%&ﬂoﬁ&n@ﬁﬁﬁﬁh‘t’idﬂ Yﬁe’lﬁ?/lt:ﬂ@oﬁoﬁdlﬁtﬁﬁ{ ot tﬁéi’&fa(éjzlbﬂ?m%um is
with the dial kyl oxal ate and al cohol d_used a

transest er iA@Yt éﬁmzf@éézpﬁwgomwo he pelnmiganghiha pikyl ﬁlP%f’léS(WVéd dpm

a diaryl oxgt ﬁip%fﬂ?&@d)ﬁﬁh REt bOthe Bjrsﬁeem RiHilefplaf @i e hST @dluing. he
catal yst can be nmarkedly sinplified and omtted . so that preparation

facilities QgﬁlbéVﬁhﬁ?ﬁaﬁ fohe aprios Af theyartiag materialy pdiiicd Byto the distifatlon

purifi gati QanGa) tﬁ@te&@ﬂﬂ@ ithRaed the hﬂ@dlcbﬁol%\étai-ﬂ{gm%nﬁﬁ@ré)@eferably
r educed. Alfstgréromt ordln to Sltgéﬂlf -, cat on of. the st

detention tif 6 PR POFiogt e dgllsion CobRICAYF SRpytidn iah reaction and

det eri or at i B@ilRlioM&iIRe if Bk§ are ﬁaﬁomb%ﬁomﬁoﬁlaﬁmwaﬁﬁuatm@m es
are reduced, and cfe rrpos roducts .can be control.l e%ﬁv\@eer eFFy
sel ect i vi thBYerﬁlﬁéo rt%ra YATRAIURS FUREHPeT oFeradc nhgt the

i mproved. [eA%dh-divlagon ablufin, b Atltdylpaiagé Bsiillation column using porous plate such
35  as Oldershaw-type, a packed distillation column in which various kinds of fillers are
packed, etc., can be utilized but the invention is not limited by these.



In the preparation nethod of the diaryl oxalate of the present
invention, a 30material of the apparatus (for exanple, inner wall of
the distillation colum, storage tank and pi pings, structures in the
distillation colum such as a tray, packing materials, etc., nore
specifically a purification colum of the diaryl oxalate, a reaction

apparatus o i I for i

whi ch cont a@{) a%acwhgﬁéh%r%%%abk&%tﬁg Sr?ﬁ on of 2t hélé&ﬁﬁ%’ég?} erﬂ%l%c@a?]B

i s prefer ablegctam safisdienlytprecestdnimithegsanytselventgarticalariyn gnd; 5f rid@esshry, a

wei ght or i . gkt

Fur ther - ¢ nefeaf e ety ghel s ohe ot vt 6-pERlR0 Sl Tcobol may
austenitic l@tfaidnﬂess st eeI subst antially not 16 cont ai ni ng nitrogen

2om, L3CSSolPI U9 GGG 5 0k ATl WAL Ry 5 o

preferred, sémompgls@&wrtfmgéh@dlﬁlke% gxasl@t@ @r/a@djﬁ@taaﬁ'?arall Pxplatewith the aryl

cont ai ni ng aﬂé&l{o?gfﬂhrﬁﬁ)ﬁsﬁ}' s preferred. In the present invention, the
Saustenitic stainless steel substantially not containing nitrogen

atom nmeans an austherdryl deahohpoipiéenokthe ttragarileryXifainm rayhegtienated igean-

stainl ess sifRhs] nbﬂ’tl@k&@raﬁl Sﬁﬁ&%brﬁﬁq%ﬂs@@mmkn R A% AbEMtbn dfQhe
exanple, JIS G 430 etc. Furt her, "anon he austenjtic

st ai nl 9s st@@@@rylw%tfelws 1o bg pmpateé cwlwlay&xﬁé@%lkoxmﬂtanmn@ed ths
é 3 Sggzi/oLb)(/ N%]%izlé%howt?re f%% Q%(I)]%/%&%h@l@-?ﬁsﬂldaﬁ\ﬁi &himn %bntﬁl%bﬁéd ggg@%&mnhoﬁﬂy
| (0] 0 0
wei ght , ts@aaﬁ%%' ey h]RP (grc% fﬁé@qﬁlﬁg f&ﬁm%ﬁléﬁpwon of
JI'S 04304 lt!ie feaeﬂorpagﬁﬂaﬁcﬁ,chohhﬁ@S?] When a carbon steel which has

austent t1 o [D047Int By @ o G an! aloopkisds {ARRL foahbtraplornd S Bypolumn
15weihg ht, Gs refﬁ'aﬂl@' aInQ:xE@;s @ﬂ%lbmo\matgiﬁ the tbﬁaall&%yhitanmmghﬂd a Moldd Yatiyyof
i ght 304 t
cont act i ng d o AeplalarfattayngPus of et Pindatniiph e it
mat eri al wa:sﬂraagmropomrtamam@ ﬁnehchumhembfsknd awl :dgolmﬂ/ntdilaar rmuﬂfeaoﬁthe

t

e’ becontaipaaay o HREErTY B nRRen Rty 10 br Rardr TSPty

201 n the fdbpmfitmgly 80he lesst ot frefergbiyedorn less. a ’Rinaaxsya molea Iraticeoti the iy

Pres en?G Ofal@dﬁof‘&?’d th lt%a%‘ﬂﬂ'ﬁ afth Hﬁ_frl]@ @etfhfalQoQ t#a?ﬁﬁrﬁ‘&ﬁ%%k Bﬁfﬁlﬁa{;ﬂ éfq@é éi’lj’rl

a catal’yst Is expla ghg) I a

oxal at e corqbrqhgbfsmdatsmwembf ﬂkeaﬁslagtﬂeaﬂi)m) 1sax¢fn@b Qi &4k mpre m&rdfde 40

or/and al kyl, apyk 8% @?e?aﬁ‘l‘ﬂr k14 66 aﬁﬁélartﬁg&ﬂggﬁefei%ﬂﬂr% he
and r’eco or su jecting

di aryl oxalate’is separated
t 0 transestreplaf ragigts alittleathefermedieiralaadoxblentwmisprecipitased idhe sxsiomy to

methods.  cangse clbgdisg, e@tﬁg&nb%aﬁesmﬂ?@ﬁé nic%r rQﬁ@psq #@%E lﬁﬁp%ﬂ'hﬁﬁ Yénds to
oxal ate by transesteriftying the dialk oxal ate or/a ylaryl
oxal at @5wi th¢ unpecessasily Hrgotrotomparedwit ﬁ%ﬁ@ﬁé’é’f offthe fv@nawptr%(ﬁeféwm)

sol ution ofifigmt et ra(aryl oxy)titani um as a catalyst. 30Second nethod
is a process faor fgre aring the diar oxal at e by, transesterlfill ng the
di al I cyl oX8P4fle rqfﬁmaftl%ttaﬁm Pn ke splnyy infihg yeactign distgllatien 4o

in the pre SuPihelrbRtidh BF th%I t@@ilﬂlkox%itﬁ&hhﬁrhn@fmé 291 alcohol 1s preferably 3to
tetra(aryloytdtanlun} % 58Iy whi | e renpving t ptr ufcmg
al kyl al co more preterably 5 to If the reflux ratio is too Iow, ere IS a fear o

30 lowering conversionrate. Also, if the reflux ratio is 40 or more, the progress rate of

the reaction becomes slow.

[0049] It is preferred that the tetraalkoxy titanium and the excess amount of the aryl

alcohol are continuously fed into the reaction-distillation column so that the molar ratio

(aryl alcohol/titanium atom) of the titanium atom and the aryl alcohol in the reaction-
35  distillation column is 40 to 80.

[0050] By feeding the tetraalkoxy titanium and the excess amount of the aryl alcohol



Third nethod is a process for preparing the diaryl oxal ate by
transesterifying 35the dialkyl oxalate or/and the al kylaryl oxal ate
with the aryl alcohol in the presence ofldthe aryl al cohol solution of
the tetra(aryloxy)titaniumas a catalyst to forman al kylaryl 17
oxal ate, then, subjecti ng the al kylaryl oxal ate to dispr oportl onatl on
reaction mtdg rese (%f th transe erificatio atald% g
renmoving t & ?F%F%?ih Wdf’ o (R (e °c¥§%ﬁ & rﬁ‘BBYlP% ! “‘é“g a by
process f orprpdwing alkgl ztlbtﬂlodilaadydmmg(altﬁaeubys danediisies ttmrteﬁra(angoﬁ@ﬂﬁamum

0 L e Bl Up ol e
tetra(aryl obegta(hnﬂaxy)umnam fromatlatly e hyhpfodummgmiky]mgcahméhmbqan oelncvedgan

by ect g Frrpky o Pl [ BREA A rRER PBabl T,

t he presencl®0bf] tHe rteacarwesnpe:ratfura:aﬁ the macaombme tettaplkexy &tapuinmgnd the

et hots, Fotirt ReRy i Erefity b BRI 68 FBELRpRRERRLTY & g 8hnocc.
in the pr edéﬂwtrﬁmtionaécmpda@re tsriewmcmrvwsmcmdlﬂm f@tralﬁtuprogomgmaumetdmgf

di vi ding i rBeqPégl% ( Bydoh tetoighen )@5[ e iﬁ%&f)?s(tﬁ%fam esg;é?’l itanflirh 1€ 2

al kyl aryl oxal ate-form ng step I nvention,
t he al Kyl artymp@‘ﬁauapﬁtf@amﬁlm p@nﬁéa maﬁmmnonyuwmm o1 lpwad iepre 1s

met hod. 15[§&§4Lvh[c:1%tc@@%g(ugg é&c].lrs to cause d-fﬁfcuﬁy?ﬂ sydratf@l ate for mad in

Step (A) is used for t | aryl oxal ate-formng step (Step (B-1)).
In Step (B-[9952]t Heisqirgferpd th@i( &ea@téa(awﬂfé(yamymum @éﬁb@ araﬁdwlmé agg gantinu-
al cohol  sol 4ifsiy ke ot Font BleRtBRIoRHN bf ma%auﬁb@alsﬁnﬁﬁinadomﬁn Jasd fiedaryl

to First reactli)n disti|lation colunn, .and the_ dial kq;)/ oxal at’e_and
@Pxy

the aryl al@eshel selpion pithe itragaryloxwitangum dromy phichdh xoaiflg‘fmgaléaﬂ ate
whi l e rlerrovaléwlthdsaieeﬁaa@éveﬂas BdritinGOAAY Fe&el 10 Fhd ﬁﬁlséét&ﬂcaﬁbﬁﬁﬂé from

et P onot bl o e ary Al T SOt o! (B FR ISR AT b LA dtp e
havi ggl ?I g;bﬁtﬁam sdrtiph af B r@eﬁ:ﬁgi)i(lgllsﬁflgtﬂon d:dr}1u1|ﬁhﬁ§feddi‘0$aistﬂe|s&ielp3jﬂt1@0d:ﬂlﬁﬂ
i spr opor  1EaER e Fleéh Polmpc pSH b TG R Ry baR e P gy

(B-2)) is aitsdupawithah¢ ialigt oiatate and el amyll dlahelhusd ysed 49Q6hsdsterFicapon

- d feed. .t hol
and 1 h&0ar yReREbT s Seoblen R B v g 0B | PEsfiihe iR
g ?t ?Ihg s';] ] qacificstipasted ef the oatalyst canrhexm:tkscﬂy Lainlgthf}eﬁcand lomitigal) eo tha_Egl on
et al o) 1ot R RS Gl baib fled Bla bR ol W b By AR an be
it is 30 predisedahetdbyta lpt:btormuomnntmanﬂ)arr@iwadcerAbq,tacwrdmgtnelmphfy—

bot t om portj, i ﬁ@gﬁl
upper regi odnﬁéy? 8{?9% S{e?’gtares por0 ion ?%)elrnln% ﬂ%tgg'r%%%ﬂr%m% ﬂa@ﬁ’lgﬁgﬁ%ﬂ g
mat eri dPs) dsfer@eatmd)frvw@‘t ¢tonantl mntadta\tlihoiecempmed subgtahcesatetrediiced, and
[0064] In arfi®y
conpri si ngratan&h%&S%a?}Wlfsﬁ?aﬁ%F kbﬁt&dlﬁﬁs’ﬁ&]{r me%)ér:g?@? a @ngevapglra %?eeaéld
and taken GmCtmnt£QI¢I@YtC@p @ﬁpﬁoﬁﬁd of 35First reaction-distillation
colum Al SQp @Acqmdt&gﬂ@p%r ﬁ%%i%m'sf provi ded at the take out |ine

t Fi

connected to e top portion st reaction-distillation colum to

condense First I8 thapeparatigigmpthod of therdigrybioxpdate of bigdesseridnysrdign oo
mai nl 'y 360MfdtShd Srane a%lpkﬁéhs%f&%ﬂ%pfef ﬁﬁﬁh% a1l beaeldiRiMafiys EQTmal stbﬁ@e

transesterification. In the condensed liquid mainly conprising t

al kyl al cof®nk angpipings rstre@tﬁﬁémm]&wrdasnlweoa colgwmsyrh amtrgm%kmg matenals
cont ai ned. eB" em&%%ﬂé‘élﬁ@ﬂly’ 4 pitifebatiBh BOMnHQITIRE SR okd18tedd keubticH &pharkus

is fed to
or reactlon—dlstlllatlon column for transesterification) which contact with the reaction

solution of the transesterification is preferably an austenitic stainless steel containing
35  10% by weight or more of nickel and 1 to 4% by weight of molybdenum. Further, the

material of the apparatus is more preferably an austenitic stainless steel substantially not



5(C) to reduce the concentration of the ether conpound. [0065] [Step
(B-2)] In the diaryl oxalate-formng step (Step (B-2)), the
di aryl oxal ate can be forned, for exanpllé, by the follow ng nmethod.
Preferred is that the reaction m xture by transesterification is
taken out fromthe bottom portion of First reaction-distillation
10colum and fed it.to Second reaction-distillation colum, and while
t aki ng out S&, aéwag%&gpnﬁféphl y conprising a dialkyl oxalate and
further conf08bsli ngmang ﬂielajahtemltlcetmﬂem'smm tahsetiop stamildss eieelafonB@oogn d6.00
reacti on-di st Lon n
al kyl aryl ot>%<)all8 dtog bgwel OI% u%? P&%%hﬁge%gﬁgge%f @% %jéﬁ%? §{eeg| cohol
sol uti on ofsubktentiadkyrrag atvmhmxgg)mtrtomlaltnmmprafecaﬂal Irsthe pBeetrigventiposthe

t ak t f I

e S Rl ARES N5 b0 b i 8 ey
and f eedi ngstamlssa‘staaiptlmnthaalthﬂ Igagbunmgﬁs statpless atedl inlvidyich prisogeratom t he
aryl al COhOc!on{e?ltF'rE?}l?tﬁgﬁthﬂno&aﬁgfet s @4k o4 e?(?l um. [0066] First and

Second react 1 on- atr’on col ums are prerera

react i on- di[§056¢]| divrdar, eplongthecawishitisi Sta;nlﬁsscﬁt@ﬂﬂSWSglﬁle O Qi ML n By
a nunber ofyp l?tt es 16CUO t% 1%%0@99;9%@31 qirs12.b6 & 3. QO%Clﬁr'v{flﬁé‘ht' R: oy i)

packi ngﬁmater als are portion, which I's a

react i dR- dis¢ieht) ar BHE%@L%I%QOT%SQ 'J{[’)tmfdff@ghfegr I&Q&the 1§ v by Breight.
lleast 2 st epg: 2o iPs eo%ftg}hb&gﬁt 13 e*/o%a&}aghé EQuIAB@ b YBAS 4304 is more
particularly Tgreferab y to 50 steps. The nulti-step distillation
col unm t ype'eHELi on-di stillation col utm may be mentioned, for

exanpl e, | at [pb%ﬂ e Wﬂgﬁé % 6%%1)15 gt:eéll @ﬁlbp?asqsyeﬁ RRElUsEDgs Huhhl Ratan] for aw,
porous plate tra u e tray, etc pa W o
di stil | at i GRPEGMS 2i8RSHA B&ﬁte\l}a?éﬁéﬂ&%le wcsﬁfﬁ%gﬁﬁéf?o@ (951 0.50% by
Raschi g5ri ngeighte€si I8Y0r or2@,00Paby wfeigng M@—t @% byamgm;mk@% byanagm) s&pulated

t di,st X h t ked
syst ehogan'b%efléﬁﬂ%ﬁ‘o?}gsﬁo 54 7 hewer e B PR BR TS AL P REe! <
?f‘r ri Sd OuttranBesgerd ficgtionl gpxha&& Wa@tagbbc&bﬁd%&;@rbta@ﬂmﬂnng uf uhae?nfa:e etc.,

ow down 1.n €CO SUl at | 0 ms
eact on t dNBEIRE  AEoaR IS Rerat0 s s Pt oo iR pingt Bfficul
reacti on nmi{R0if]e [Eophatinn mettgpdsifalidrinexatmeleri al s and reacti on

d | t

bxel at &or "t he diasl I8k BRANF RS «Hartftilhoc BB bIKERE  an
thermal |y dmyicaﬁqmd:sbsolﬂﬂml crfeth@tei:refarylemjetmum @s asatpkyetflem}bihiyaeébout 50
to 350C 35pref ]
190°10 2800 00T M borbfibatify H fon PR R H! f%fepp&fﬁfa%%é%"éﬂﬁ
(B-2) may b:@tleg theatiallsyl axalataieréand alkndaryl esdate sithribe aml alpeled sandghe or

under pres sure whi ch can evaporate
the al kyl a ofdlgrlyﬁt%ﬁﬂg %&H{a%g%g arl?ceog\/\ﬁ?ch is a by-product are

pr ef er 28d. For examsthed fmh@bjftcneg fetaseyarifieatioa mayiheaneionpd Jor sempde,
350C, the rgﬁﬁ)tuo%go&gﬁlggge i's preferably 0.01 mtHg to 100 kgknRG
nore preferabl bto 50 kg/ cnmG [0069] Al'so, the time of the
reaction of the tﬁiﬁh@é@éﬁwp@éﬁs Ar erepinahe diagyl oxalate by transesterifying the

reacti on- digijiil cﬁ&bla%‘or?ﬂd‘%ﬁ@alﬁ?ﬁﬁfl 'o§b1'a& \ﬁ‘ltl&"ﬂietdrylsatl&ﬂo%stﬁé i'nzﬂeﬁédc@ Rf the
colum is used, detention tjme he reaction mxture in First and

Second r eacdYlGHrolPLIAYtoRN 9 dhe@aﬁ@mg);y HEp Ay 2 galEdI ng on the
reactigp conditi @agond MEthed 8§ £Probéss fieprepatily tAS ddid lokhlaRiHydarkedtefing

and

the dialkyl oxalate or/and the alkylaryl oxalate with the aryl alcohol in the presence of
the aryl alcohol solution of the tetra(aryloxy)titanium as a catalyst while removing the
by-producing alkyl alcohol.
Third method is a process for preparing the diaryl oxalate by transestenfying
35  the dialkyl oxalate or/and the alkylaryl oxalate with the aryl alcohol in the presence of
the aryl alcohol solution of the tetra(aryloxy)titanium as a catalyst to form an alkylaryl



10t he operation conditions, and, for exanple, when the reaction
tenperature is about 50 to 350C, it is preferably about 0.01 to 50
hours, nmore preferably 0.02 to 10 hours,l7and particularly preferably
0.05 to 5 hours. [0070] Also, the ratio of the dial kyl oxalate and

t he aryl al cohol used in Step (B-1) and Step (B-2) may vary dependi ng

ol conol 1 o Gabe BB htieaBE % sl Pupiefie AR Hosk i B Glk iy gpe
oxal at e t o fwesdneelpf ﬂmMnmEflﬁpamMa@lﬁst while 0Onddhg thediy:pradeting dialkyl
particul arl gferably .5 to 20-fold nol. Also, the anbunt of the
aryl al cohol” "sol'uti on of the tetra(aryloxy)titaniumto be used as a
catal yst in the tFanmbeunetbed i‘SlaanWSSlf(HuJﬁPamg tlweamwdjep@mbmgramstenéymg
system and ﬂlpﬁla?]%:ﬁ %x%étet#f?mﬁ BRGHI %Ej”@(ﬂ% ?‘1&1} gfceﬁjol‘?ﬁ esence of

startlng mat er1 als an conposi on er on t e reactlon
condi ti ons,thaaw] afcgholsphiien ef theﬁetrse(mfmmmanmm dscp Getd v while reraoing Hie

anount of t | ;
amount of tep B IO AAIE b9 Ao ot aihoryl dralof, I @AGKI

wei ght, andhpalkylasyl exalaje tedispeengstignagion ogction stme@mhe [0071]
[ Step (B-3)dardastbifridagas Eitﬁ’l@sﬂ?ﬁlé&%ﬁm@ﬂg@hé‘@ﬁlky’l" oﬁle@ aﬁ@tﬁla)aueﬂ qlo'éh@p

(B-2) mainly contains the Starting materials and the aryl alcohol
sol uti df of egfleﬁ‘?alzeaarﬁtleyWﬁ@aﬁf%ﬁha@ﬁ%ﬁ)@a@a@fy@lyltSﬁfé al kyl aryl

OEal at e as osﬂaqlhlt@@fdnewie@ﬂdth@ tpBepasdtidn to@hék @ﬂ't}ilb Ee?(ﬁlo@bltate?ﬁ id &q,éamed
(0] ective rra I a oXxal at e an an
arrlount of {E'e‘ﬁ&dﬁéﬁ'mﬁ Qg‘dek, @ygii"i‘cggﬁpggrﬁ?nut ey Thus, for
LY, ! 1008 S hotimtmingees ARete prt e el
onct t on ailET R SRE Ep B0 e ’ﬁﬁeepi?'%ﬂg? RO et at i on,

etc. [16073p0és Jpepi(B-D)] exarrpl es of the separation and recovery

th b t t
obt i ned byt he. {TGBETRITCRErA SER () BalEF B B B b fpare-
evapor at ed fogmmgdiept(Stepd B Dh a}n;ﬂem(B}S) dinddiatkybvegiae ahe anyl applaol and she

Lo Senar al e dSanlol SIONE! of e VbRl o b BOURL: L hcd B EPLELASH

that a titam um conp ound.
titani umi silstﬂhuoedOMHmmmm@e:dmlcxlmnlatn anﬂuh@anybmlbalndlaregrms@tmﬁmdﬁb

oxal at e
reacti a8 it n QUSRRORRLLE Wil Sndvifl B dBbAT BRI o Bicy
| ess. As t técahet fron th@toprmlmgoﬁlﬁeﬁt C@ﬁ@@hﬂlﬁ‘aﬂﬁm @ﬂumhe titani um

d
33”15)0\‘,1\; glhtr[ %ér”ﬁl ;Hs?ﬁ‘%rsf %Qctfﬂnxdlk‘t'ilgatﬁuﬂ%ﬂzhﬂi nghﬁ%téiw' &ét%{rpln%%lﬁhﬁ 11]?91

whi ch the maumher @fmpllaﬁeﬁtc@nbemsial HeHirstidisilgten pelumaateradditionite thel alléxlwh
colum is fo%@la&@fcﬁmﬂ’ gsgtél:ﬁd S@é}i ?31 ?Pﬁ@ﬁr@bbﬁ%oﬁﬁtuﬁﬂeﬁ&ﬁﬂwﬁ}ﬁ%Qalate formlclilg

appar atus, al nost _al reaction mxture i's distill
or evapdr atréastios, $téﬂﬁ12)llﬁé159|ﬂa§rﬁlluﬁﬁ€@ﬁﬁb‘ﬁﬁ&“ tapequslys time, al nost

al'l the parmoed] tmetépe@clj AN P}@fér%dqo@y@nﬁé afafiel 'oﬁalﬁl%dthta%rﬂ Iaﬁ:ohm and the
dlstlllatlon col um, ed 10during the ste still

and puri f yidy Etlcwémbw&qu Qﬁ@ﬁ? tetra(arsipay Egaum s apafa bf:a parate @ruﬁqa
Corr})oungl i rim’&;@@ sélﬁ%@ﬁ {oofe %@’érlié%ioﬁ eNthaindinber M\Iﬁe gt)a?éswonwfﬁ(bgﬂe poﬁtl%nt of
prefera y m or less, prefera y wei.g

or |ess. E*}cl?‘ﬂge‘%?t@’&@g] IRt KgagHen- g’gﬂﬁ ”It’ﬂe")ll’é %\4%%@ oXF s
cont ai Bg a"pr@f&bfbd ﬁia@ﬂfé%acﬁbn@rﬂx&ki‘bﬁk@d ht E@iﬁllt}@dlﬁ)ttoﬁi p‘ertloﬁiSfFlrst reaction-
inpurities aryl al cohol or tLhe al ary

P Gl T cliilagor Folhin i e T fhe SPoer o b o lefas oo o7 s par e b

that separ glatlkbifg nfat@ ) of%@frﬂbﬁacﬁbﬁfdmﬂﬁﬂoﬂb@lﬁhﬁl[ add &actedsl carried
ate

out by usi d|s IIatlon ol arelatlvel | ow
anber . o PR R Fisst e iSulatan Sobid EuStodoay Raltly Fotis ey
W th puri t)pr@ducﬁfg ARY1Ycohe] lglpi‘eféﬂ’abmb’vapoﬁfbd ahd rtaﬂdmroueﬂoﬁ%x@;opw@m

35  First reaction-distillation column. Also, a cooling apparatus is provided at the take out

line connected to the top portion of First reaction-distillation column to condense First



20[ 0075] When the obtained diaryl oxalate is used as a starting
material of the diaryl carbonate, purity of the diaryl oxalate is
sufficient with 97.0% by wei ght or nore,l8&nd it is preferred that
inpurities (aryl alcohol, alkylaryl oxalate, etc.) are each 1.0% by
wei ght or less, particularly 0.5% by weight or less, and further 0.1%

b h I +:].0076 : [ i

DY el SN O S TRy oA bty B A Ry o
oxal ate havthngee&tloh epst¢m oﬁﬁlea:rayxkesmﬁ'eaticgr odptlmrcwxddesedﬂlgo@edmpkyoduct
ther eof - hasc Besil ARk SALPAR Dl SR SALLARRITAL . A BRKL DO

hydr oxy group &n4 oxXy grou
hydr oxy gr ocqmteamﬂ t Rheaopdianegd gqludpmrﬂytchmpamgdlmhxi@mmﬂo}ms’edm&ep

i nternol5e0u¢(%rt$éﬁd%e Joﬁ@é?lltﬁﬁgﬁ purl Gé?%rfiﬁ S contai ned. 30[0077]

The net hod stl t| n yi ng e aryl al cohol or the
al kyl aryl oboap3t e[SttftmftBa?Hed as inpurites in the reaction mxture

contai ning the digr f t hod
of separating an r%%:g% |0%ﬁt)er%¥m9%t % r@d%& tﬁ%%ﬁ‘%%gﬁg ﬁ%n%g

[0078] The foea@d,uf@meml@rbef th,@ lawmgn@ethné dPeeferreddx Bianthe rpactips snixigre
First r eamlﬁf@anséé@hﬁédtﬂoh% ﬂaﬁéh SR the%%%oﬁﬂ%df@xpg Fl('S\f @&Qﬁon dlstlllatlon

cont ai ni ng t'he al oxal ate and t yl” al cohol ) a

conponeft i @hﬂfaké ¥1-‘°r$ﬂ?9’é1¢1 Ecagtip- é!@?lklatm colunm, and W&é@ﬂwout Spgond

distillati Oﬂﬁﬁphﬁfﬂl'y aadpSane s apse ok\&lﬁ&auﬁ@@rﬂ?@'a%m%@éﬂél@ﬁ al&jhoi ﬁ‘om
conprising the diar oxal at e i s 'taken out frothe bot.t om porti.on Pan

First react%$ FFlPdP%’ElP’P PEPeoRd egrctionrdightlatnral %@P"monatmn reaction o

reaction-di eﬂkylhﬁy@bkﬂﬂteqﬁb#ﬂﬁd 0@l thdWedeABOLT BE at alcdhalrsblutmaifaiee l s
t aken out frogthe 9{) E rtion Qlf Se ond reaction- d| illation col

to recover 'H fiS gata GeRPdyaRer BHhélt?ﬁ* Pﬁbmf’l‘?

al kyl arngl oScbad geasfich-tiell&ion coahﬁ@mquefemwmmﬂ Ef)ﬂﬁﬁﬂllld‘ﬂl@gttl&pallaﬂralldc@ﬂl,
of First reaction-dist

| t' [ t
P r anseat er (1 HESEOTEH Do dprdis OF Spatdy Maisly Bympintetit diahd Stk or o
It is possiditchol  Eidtrgacaum- d&aﬁaﬁ@icamnd recovery of the diar yI
late b ti t' irst distillati

ot yi ngPBRT d erhge e Mslbdlafvt i RRe RGPy RRGio
net hod, it distilfissicblueut @nemising odistilkeparcatunonhaig a saobearof ptattsy oy
Fir et . , ; i

B N e e
vapor conp(ﬁmdmhldbtsaa neectionydisid pdion tcbhignt leying & thaongtiva @ﬂﬁ:o@umubmofahleast

t F
eapOr atof ) Bef bR ke KEACAAOS ) Wb AT BBl Ul Y S0
fromthe toﬁq@uuhﬂr&iep diselasivn columen tyipe r@hcaevmsmdaﬂum @lmr@cfwemﬂmw,
d tt s

0080 - Fur CospLetiil MRl e A ARop kol Sl UubbR cafifray Bl plae tay.
conpourdd i nbutbhb tf@a@‘tch@ﬁa@ﬁ@@t“-’dﬁ&“@l@)ﬁﬁﬁﬂﬁi‘lﬁgﬁoﬂwéﬂ whigh vesiepsasking ppm
by wei ght  gfatb@33 sudi i memgtrﬁ@ Eéss{n%r‘fﬁ-}g, PaIl HAS, &¢. }’ére%hél&ﬂoincpﬂ% the

al kyl aryl oxal ate_cont ai ned he réaction m xture as 20] npurities
can be car rfﬁ%@loétﬁls'@laﬁfﬂnﬁﬁlﬁéﬁ@l"}}lg both OfanFFf'eWéteﬁaaayndﬁf@Ch@ﬂYﬁ@ﬁb‘éﬁnd’e
met hod, foryexaepl e, wherein the reaction mxture is fi rstly

di sti IIed in First reaction-distillation colum, whereby

conponent VARSH (Whagnthedemsetaiticgtion xop Hraprrieshaut i @ ligwd p&agﬂ méﬂﬂ&%@?)

i s remgyged rEéc%@ihtrﬂﬁnir@& RAYdo@R u@iruEtl z{tﬁtSeﬁ&ﬁPﬂehéﬂbndd@ﬁilldﬂoﬁtchlﬂms the
columm, and the col um so ution pain conpri si di ar

250xal at e iTaGHQRAFMPRTAIUFS BRAsiRBb R Eemef?é?fﬁlabwht?% ﬂPf? ?eé’t:tlon I%lxmre contain-
react i on- diig§ ktattaig RiteE8lk dADraabGod f@ducts is melted or more, and a temperature at

which the alkylaryl oxalate or the diaryl oxalate which are reaction products do not

thermally decompose. The reaction temperature is preferably about 50 to 350°C, more
35  preferably 100 to 300°C, and particularly preferably 120 to 280°C.

[0068] The reaction pressures in Step (B-1) and Step (B-2) may be either of a reduced



to Second reaction-distillation colum, then, a colum solution
containing the titani um conpound is obtalned fromthe bottom portion
of Second reaction-distillation colum, &d a vapor of the diaryl
oxal ate is taken out fromthe top portion of Second
reaction-distillation colum and recovered. 30It is al so possible

that the r @%Es‘u?@ n%&l#ﬁ&sﬁfé (grqﬂld&g]?lj: éS];.l?E{, ah§ g?&ﬁ&?iﬂﬂl{ﬂ%ﬁ' lp%és R whlch

col um, nponen containin oxa ate and
aryl al cohod:a)n dvagpatratedhe ai&yl zﬂwiml Dhﬂae dedky) @Kﬁlﬂ@rwaih El arlsst product are

reaction- dLﬁﬂ’eFe‘nl el ! WMD) w1 RA%hd 125 @maneﬂé@&%n@fsfa%‘ﬁ &) d;B@Sb%@&?é ate

is taken o romtﬁetop portion, or .0
oxal ate is tsaeficucpressureds prrserally 0:4 m@éig/@rloﬁtk@/@aﬁfem@\? n@lferryblyé) 1 mmHg

col um sl utyi . g%}ﬁﬂt@u ning the 35 titanium conpound can be renoved
fromthe bottomPportion of First reaction-distillation colum 22
[0081] Anon¥0bdle Alseibe fimeafdhersasianaddbe wransesteriigcation step(Wbebk reetighe

al kyl aryl Oé%l%r%n c%lu%ﬁédﬂlﬂrfs% ﬁﬁuﬁilétb[% Hﬁﬂlliﬁd&‘f@o’fhﬁﬁn {sGRed, 'dé[bnﬁbffhﬂfeeof
to purify the diaryl oxal ate, erred to use the nethod

whi ch the tiheagactiod BvrHpEsURd HSteimfi Seca%re@é%?étsté@atwdwﬁ may vary |

concentr at i @peRding BR e reddt onBoR @RBAY Mtk éf@tehh@f the ?&E!l&{ldﬁlﬂéﬂﬂnﬂzolum and
containing the diaryl 5oxal ate is nade ht or | ess,

then, tife aﬁhyppa%%eﬂnd&m%@ Hriespmpls WB%{Q&F%&C&P% SInFERIEES 15 gbout 50 to

d} st Ih | I'at i o350PQ, P prEfrdbieatibiu@0 Yl t03ahaie, mbRGFelerabhenopw 16 hewt,i 0
of the reaction

t t t he di | | at d t
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by-products is extremely minute. Thus, for example, the objective diaryl oxalate can
30  be easily separated and recovered from the reaction mixture obtained from Second
reaction-distillation column by the usual distillation operation, etc.
[0072] As specific examples of the separation and recovery, there may be mentioned a
method in which the reaction mixture obtained by the transesterification, etc., is distilled
and/or evaporated by a distillation apparatus and/or evaporation apparatus to separate
35  and recover the diaryl oxalate.
[0073] Itis preferred that a titanium compound derived from the tetra(aryloxy)-
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30 [0077] The method for distillating and purifying the aryl alcohol or the alkylaryl
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be mentioned, for example, a method of separating and recovering by fractionation as
mentioned below.

[0078] The reaction mixture containing the diaryl oxalate is fed to First reaction-
35  distillation column, and the vapor (vapor containing the alkylaryl oxalate and the aryl

alcohol)as a low component is taken out from the top portion of First reaction-
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30 It is also possible that the reaction mixture is fed to First reaction-distillation
column, a low component vapor (vapor containing alkylaryl oxalate and aryl alcohol) is
taken out from the top portion of First reaction-distillation column, and then, a vapor of
the diaryl oxalate is taken out from the top portion, and the vapor of the diaryl oxalate is
cooled and condensed to recover the same. Finally, a column solution containing the

35  titanium compound can be removed from the bottom portion of First reaction-

distillation column.



25 salt (z) represented by the fornulae (w) to (z). [0095] [Formula
2] RIR R8PZY1l 1Z3RRONY2 (W) (x)(y) R Jo +R13 x- R 12 ( z ) [0096]
(wherein RL to R13 each represent at | ed®t one group selected from an
al kyl 5 group having 1 to 16 carbon atonms, an awl group having 6 to
16 carbon atons and an aral kyl group having 7 to 22 carbon atons, X
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chlorine atforexamnle il 'd&ﬂéz 9ic.as a substituent(s) directly
bonding to the car@nfoahood Sthé Afat EAnFsRABREhdh dsibBfzoflndR28]-dibags which
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of the fornul W yl gor @JLB)S may be nentioned, for exanple,
tri phenyl phos Qne oxi gle, tris(4-
'8} O
(wherein R represents a hydrocarbon group having 1 to 12 carbon atoms such as an
20 alkyl group, an aralkyl group and an aryl group, a hydrogen atom or a halogen atom.)
[0084] Among the furan compounds, in particular, benzofuran-2,3-diones such as
benzofuran-2,3-dione or an alkyl-substituted benzofuran-2,3-dione, etc., markedly
affect coloring of the diaryl oxalate. Therefore, by making the benzofuran-2,3-dione
concentration in the diaryl oxalate low, a less colored diaryl oxalate can be obtained.
25 Since the furan compound has a lower boiling point than that of the diaryl
oxalate, when the vapor of the diaryl oxalate is taken out from the top portion of the
distillation column, the furan compound formed in the column solution is accompanied
by the vapor of the diaryl oxalate. Also, even when the vapor of the furan compound
is intended to be taken out from the top portion of the distillation column, the furan
30  compound is newly formed by heating the column solution so that it is difficult to make
the concentration of the furan compound in the diaryl oxalate low.
[0085] In the distillation operation, it cannot be carried out in the high purity state

without coloring, so that it is important to make the concentration of the titanium
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35 tration. This is because, if the alkyl alcohol containing the ether compound with a

certain concentration or more is used in the dialkyl oxalate-forming step (Step (A)),



hal ogen-substituted aliphatic carboxylic acid (chloroacetic acid,
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f
pref er bl ety 0 B BeighoE Rt Clo gl AR cpBli o (A0 Yy
requi r éd f osthersach epamsaein ﬁgalkahalacpmm lergen) mldtof thechimgthyboiabaie iy Ptep
ether, sulf @)qgﬁyw o At ik BYerférFf!d' ] Qflﬁ.vce M Enfnk biihd %ﬂ(gzll hdPBer &lch as

may be used necessary the reactor
decar bonyl aamssﬂ\elnarhgfakkybé%hol{ he reactor can be used so long 35 as it

can forma goafjy! A GAtbanR: ?ed«cing tEAE N Bn(ARAO R éwer%ﬁ@b@mw tAd hiRgl @
diaryl oxalate in the presence of an organic phosphorus conpound. For

exanpl e, whasPhohmay Pg rprdiaperh 191 sxampie: dte foHewigdpsthodsxal ate i s
carriedsout in a Thektpdr ﬁﬁﬁﬁﬁcoﬂtﬁlﬁfn@ tH@Mk?Balbtﬂﬁ@ta&eﬁbﬂlg}&n&lﬁ%p(ﬁbrtﬂm of

mul ti-tank conpl etely act stifyri tank), a,to

type react iFst ggection fistlfgi F solithg in Sy (ﬁelacferéaeld the yper ﬁ%‘i‘ti“u)“ the PW

g imt gd slo dlesh@l aa?:em blémelli’dlﬁglf)fl hede@ﬂty heatSetand ﬁp@ﬂﬁrﬁldhgs take% out from
ecar bonyl ati on of .a r oxal.at or _ex t

conveni ent | E@’e‘?fr%\o’bf’gg?),éng f%?icH?léngtlb?té% CO?'%E%}“ Stgp Eﬁ%ﬂ %ICP@W and

gi ckelb al : ayondedsed, a{nﬁlﬁé}ﬂkymlédlﬁl c@amhingrthmﬂaéwcmépmharmﬂach 1:alative1y high
ecar ation of. the iar xal ate o

o gani I0bhoaRBLoh 8 B Afftine® o b el AE R ity Bl i o Rl Py 8 o

t he met hod 4 elsiepyriagle candntramave distiled @ sepyrhteche bépladl eoHol,ovhet ey the

reaction 1ocmélxénlfraﬁo£h?p1e etthe? fchﬁh]&lydséan R ek ated by an evaporation

apparatus s as a evaporator, d thin filmevaporator,
etc., to rdf69r [Phapasdive, ste@nﬂdtdnyimarhohneteévaporat ed conponent is
distilled by usi
navi ng & cettar n s ptihitd biaA bR, BRPA AR Bl hefa BACARASMAIY
5 to 5@5st epshonanonroxideand th@l dxm'ml cwbcmatwa@d)e separatgy ab@rasrgwetﬂ frem the
met hod t hat, r 0 t
appar at us su‘Ici: ﬁgﬁaﬁ%gcgﬁ's Jférrrm y(i;dlrﬁ%%l1Si§ %’tkeg%clg%aﬁle&%qmldlimkﬁﬁem
t he diaryl tbepisseneeeiipasatalyiébn out fromthe top portion of the colum,
and the coI S I

g?? QlHEA B &Qﬂjoléféﬁ%ﬁlgle&nﬂg% ?ﬁ?}?%ﬁ&lﬁ ig l:é’rh‘éh oft5d aaﬁcga I%E@E‘

organi c phos rus conpoun tom porti
t he col um.thqpatalysivuafesbly vedusm caialyst wiaigh ican eary wf ﬂa%‘:qa@@evl@tdom gf the

decar bg gyl %éugl‘o{a%te Gi Fefativaly I% telﬁﬁ&%ﬂé (Bohil Gd‘t@ 3@@@5%&?&1@95& &fig1

di ary! Ocarbonate | s separated and recovered fromthe reaction

m xture to @HoRRLE vEthhigh 5@@?‘?‘{19’ (@t lgps 1S 0Fap B RS B Pafm%]m[tprl%éﬁ ation

met hod of H@b%ﬂarmrb%ﬁ@}st used in tHdM6quRA BRAYSEh b ¥htidhal QQQ@Iﬁt c':o‘inprlsmgt
reacted with bisphenol Ain the presence of "a _basic al kal i

to obtain gob@;%qa BEaganic phosphorus compound, preferably an organic phosphorus
compound having at least one carbon-phosphorus bond. Such an organic phosphorus

35  compound may be mentioned at least one organic phosphorus compound selected from

a phosphine (w), a phosphine oxide (x), a phosphine dihalide (y) and a phosphonium



25[ 0107] Exanples of the basic alkali metal salt may be nentioned,
for exanpl e, sodium hydroxi de, potassium hydroxide, |ithium

hydr oxi de, cesi um hydroxi de, sodi um hydrX’gen car bonate, potassium
hydr ogen carbonate, |ithium hydrogen carbonate, cesium hydrogen
carbonat e, sodi um carbonate, potassium carbonate, |ithium carbonate,
cesi um carbo e, sodi.um acetate tassi.um acetate, |ithium acetate,
cesi um acet?f?tzt,z) RSt ?@%ﬁ’@ﬁﬁ?‘g?g@%SZQr um stearate, |ithium
stearate, CE®PSIM Foeania¢, sodi um boro- hydride, potassium

bor ohydride, Ii th| um bor ohydri de, cesi um borohydri de, o i um phenyl

borate, potass n\Qg:nyl bor at e, R i um phenyl bor ateR ium phe
borate, sodi u enz pot assi grhr} be te lithiumb oa

benzoate, di _s ogen phos Qissi um hydr gen \Y2
phosphat e, di Igtdj m hydr ogen ph&sp 35d| cesi um hy
phosphat e, di s&di um phenyl phosph di pot assi um phenyl*phosphat e,

di l'it hi um phenyl E jphat e, dicesium phepyl phosphat e, al coho} at\e or
29 phenol ate of um potassium |i\*A¥um or cesium disodi¥m salt,
di potassiumsalt, dilithiumsalt or dicesiumsalt of bisphenol A
etc. [0108] An anmpbunt of the basic alkali nmetal salt is not

particul arly I&{rﬁted and can be used, for exanple, in the range of
| x10-9 to 1x1 per ol e of bisphenol A In an 5 al kali netal

conmpound whi ¢ |1s p Pncul d in view of physical property and
handl i ng, an /{0 t he a5| ‘cal kali metal salt is preferably in
t he range of nol, particularly preferably 2x10-8 to

8x10-6 nol per m)l e of bi sphenol A. If an anount of the basic alkali
metal salt to be addectn 2 too little, there is a tendency that
requi red polynerizatio ctivity cannot be obtained, while if the

anount adde@oos (Wheﬂe% RUER tdach fepldRenthiy ﬁaa@tfoﬂefgeomem&rd fkdin an alkyl
vvorseneg and a bran g‘?gak}gl n tends to, be i crea ed.

conbi nafi orSaiR ha‘% P Afomspast 3yl IRPP aYng do 56%%9% étomf 49840,

basi c Cgﬁpwglﬂyﬁgi@hp Bgviag Das LT chBb® atommcrumésenas degbe op A0 AL Ehoup
conpoun a

nmoni um conpound e ound, etc

as an auxi |5%8p eeﬁfw&&ac‘l ﬁi‘i]b]angge@flai c Q& ?eggm q]F D3lom such'as

Bor on c;)rrt)waﬂoni\fea/ag&a ﬂBfi?:mlﬁélﬁtd’mi ah yatinxatom, tsﬂatchAgsbiatstiadngaxfebimpbunds (w)
oron, tetra or.on e oron, tetrabu or on,

trimet hyl ettﬂgf)%&ﬂb%ab t?l“?ﬁ?% %)%‘ﬁﬁ?/(fsﬁooron, trinmet hgl phenyl boron,

E ri gt Pyll)ngt[IOQW]bdﬂmrgromp(s)esrhbymti@'r& dmay, betmeiné?hgd , htremxgnpheg aw alkyl
ribu enz [0 i I

benzyl %/I’I ph%oylf or gto {éf%H 1%(? H{%g&@ﬁgﬁﬁ et ﬁt%}?‘%?@éh%ﬁ 8ﬂj i-propyl

f20bor on, throuﬁ @11111&}'1 g‘fh@,bémt)d gmmsmm@nwh gmpp@tqmcanrmyl dyou g ted] 6
or exa e

trii sop?gp c;(.glsap @Qﬁip@bﬂg&léﬂﬁ EL?’M b p{lﬁﬁgﬁén&ﬁgr A Smﬁthoxyphenyl

tributyl phcgpm, m&oxaph@lyhmuemimrypmﬂw pioup, finareptienyl groep, qapllthzljglm

e, ST SR oo A S AR g AT 2

anmoni um hwtalkxlu gfeup hatingbie y2 cqhwmﬁom(hwwbgﬁoap, pheneth’éltgwumﬂh@are yl-

h
Tt i et DY FRE DB o, ool
hydr oxi de, anditkg mlkwbarpyp IBRYTRAYE a?ﬂehgt@n@ﬁmhfétuepﬂs)eqe fepted rfmg/ﬁn akarbgroum
hydroxi de, gaidut il 16R8R%H at@tﬁg%' aﬂfﬂx@%@‘lﬁ%g ftd mléa)fi)orpﬂgﬂl(l a 1:1"190

amoni um hydr oxi de, tetraphenyl ammoni-um hydroxi de, benzyltrip

ammoni 3 hyateeansea halegendtem(p Hupyne afame A CIIRTRG 8108k |ad1§0m519ta§&rm, ete. Yas a
triphenyl agBRRLAHTNYREDN BRIt the carbon atom forming the aromatic ring.

[0098] The organic phosphorus compounds (w) to (z) may be preferably those

wherein all of the groups (Rl to R13) are aryl groups, but it may be a compound wherein
1 to 2 (in particular, 2) of the substituent is/are an aryl group(s), and the remainder is/are
25  an alkyl group(s) or an aralkyl group(s).



[0113] The ami ne type conpound may be nentioned, for exanple,
4-am nopyri di ne, 2-am nopyridine, N, N-dinethyl-4-am nopyridine,
4-di et hyl am nopyri di ne, 2-hydroxy- 35 pyi6 di ne, 2-nethoxypyridi ne,
4- et hoxypyri di ne, 2-di nmet hyl am noi m dazol e, 2- net hoxyi m dazol e,
i m dazol e, 2-mercaptoi m dazole, 2-nethylim dazole, am no- 30

eacting the. pr opbl SRR PREATLUNGL it RS IRERG (A Aoy hgoupdmay

presence ofbembatsonedafok aiampre,ttabha@lpbps;ﬁﬁm ms(aschlmeophenyh)pimphmé ad

le, th I
car bonat e e IR, e B oS GRERTE fogmula 0o
mai nt ai ned are afyd @Eyupanchybemhersfoned, (Tdﬁ\b}fanqbﬂa;m}medykphomr(ejoxmm%sed

on 1 nolg h?élr%gﬁ%&@%@%oh%ﬁoﬁ?&%%ﬂ J%ﬁﬂ%@ﬁ SHoH e HRle! erhQBL@Jphﬁle

under ni troge fron react i on carried
out at 210Glihgdlemwigeihatl SR’ o Rﬁbéﬂl,e fQﬂmﬂﬁ H amraigl gmmpﬁman’bﬂmeagpnqhd

R &
pol ycar bonadmohg thaphosphing dibslideg, atr@ndgbosnbmeclmh@mdmmgh@s fsiphorgyl000,
and the ma;lﬁ{ E@Pé?cﬁghﬁ%\ngtp A ‘féf%ﬁ@c[ to make pellets. EXAMPLES

15[ 0115] the present invention is described in

detai | 18y rl@Pe9lk |ﬁgﬂﬁ@hmu§ssalﬂ-ﬁfmm&aﬂé) prideamonjuay galt whereingll of
not imtedgy, Ryt aty aW hipg, AP Sdter i X6l o d”%eﬁ%ﬂ Gn QKAHHRCe 1>

Synthesi s of tetrapherfoxXy titanjum To the bottom an A der shaw type
reacti on- di cerhaRyhe %lﬁ l%mﬂuqrﬁb?r@mameé@ ip predeized @pd ftgnaysbe a compound

“reacti on- disdrbin! 1aﬁoI30<5f1c1@leﬁ f,mlc@xﬂy b%s B Zif gk M&@}dﬁtm}l é‘i%(@gaﬁ’d‘
i nner di aneter of. nm and ?

ip bot | as haV|ng
vol une of Ithe jgpaaip ﬁﬁ@&ag@eaﬁi%?u Héﬁ&i i?iaané eAUNtEE AQTHX

Wii | e m8i ntighhalkgeh i, mglhlﬁlahefchmmg: SR, or@ffﬁ.loﬂfHo@zEte sdnabmhe:mbspm-

of the te eratuedlstr heO herea n-distillation colum
Por cynt noamyrgltsriesan ol of RO SRR (4275 5T sronPL BT S Sshionse

3;12 ﬁg/ h, | afbﬂeizﬁl%p’le,l 51?mptmmh tsalt aﬁhemzm Ilhl'lcE\?]ﬁteIV&bfilX 7sla Bajbfen I?Fﬂel;ahadﬁl 0
of the no r.of ,the e .nol ar , nu of . t
e a T e G R e R A AR e g
was taken atiphaylphespiminnimichionde tmdllbmfphenylmherqupﬁosﬁhoﬁﬂmIbrcrrmyla;-fﬁ to
the b th i .d fi t t, f

por t 1 ofCor SCHBSPY BRYR RPN hlckiob R Pyt D ph0ih
cat al yst sdarmlmade tHmeeth@phdniyituipbersipHoapteonian ohlaridedt-B88hyighenyifrighenili- s

state, it | the system becane a steady state, and
when t he b%t%oéw}folnm&bgﬁ\%gg’%énal yzed, 10.8% by wei ght of tetraphenox

titani um (TPTQ] wnaﬁgthp m@rghphqsph@hen@npcamds,ltmatqmpmyh:fhoslslmmaaib S
WA d. %
by el gt Sfefsfiede; OBl 4 A ABIABhonaR bligl MinblcTiotehty) St Shorfchetl
anount 25at pthhamhomum chleride gshine tmﬂphmﬁlphqqphqm ide, gj¢-hisparticuirsly
top distillal@n0f 6Bphdi&htbon fﬂaﬁ@m cith8s gﬁép?{glrngHﬁngﬁﬁiérpﬁoyiﬁﬁnﬁs%ﬁpound

and the top tenperature was ar
may be used singly or a mixture of two or more compounds, and may be uniformly

dissolved and/or suspended in the reaction mixture. An amount of the organic

phosphorus compound to be used in the decarbonylation step is preferably 0.001 to 50
30 mol%, more preferably 0.01 to 20 mol% or so based on the amount of the diaryl

oxalate.

[0101] To the decarbonylation catalyst comprising the organic phosphorus compound

may be preferably added at least one inorganic or organic halogen-substituted

compound series additive depending on necessity. 'When a phosphine or a phosphine
35  oxide is used as the organic phosphorus compound, or a phosphonium salt other than a

halide and a hydrogen dihalide is used, the halogen compound series additive is



31 conversion of TIPT to TPT (TPT yield) was 99.8% The reaction
conditions and the results are shown in Table 1. TIPT conversion was
obtai ned by the following formula. [01177 [ Nunerical fornula 1] 5

[ (Bottom TPT armount (W% x 284.3/419.9) - (Bottom | PA anount

(ppm /10,000 x 284.31(60.1 x 4))]/(Bottom TPT anount (W% X
284.3/419.9 0.9, [0Q118] < hetjc _ex I 2.10 4>. Synt hesis, .
of T ot  apheEsyARY pAdEH, AP QTSP ol e EEPRROER s O i O AR
1 was car rimdfecably By 1abanrfold naol Li@peer grefefabi he.08 om H00-fdd sich basd omwthé n

Table 1 and r | t I h |y Table 1. In the reaction
m xt ure of y%’fﬁﬁg ?ﬂcL:é @ %@%ﬁ%‘%ﬂ:ﬁ&ﬁ%‘f&ﬁg‘éﬂ“@art lally precipitated.
[0119] <Syni0hel]i cTlexiamgaeicSmlogen compoundJeriehakiittvenhay be maptieredxipr

e e A T

15resul t, tdie), pigA nuteripl Pfra platimpm graupmgiabpddtinuescidarideysuthgipo]

{emper at ur o Bhs SR Rl 4o al Bl AT ({tobitius (phosphorus

pentachloride, etc.), a halogenated material of sulfur (thionyl chloride, etc.), a halogen-

ated hydrogen (hydrogen chloride, etc.), a halogen (chlorine, etc.).  Also, the organic

10 halogen compound series additive may be mentioned, for example, a material having a
structure in which a halogen atom is bonded to a saturated carbon (C-Hal), or a structure
in which a halogen atom is bonded to a carbonyl! carbon (CO-Hal). Such an organic
halogen compound series additive may be mentioned, for example, a halogenated alkyl
(alkyl chlorides such as chloroform, carbon tetrachloride, 1,2-dichloroethane, butyl

15  chloride, etc.), a halogenated aralkyl (an aralkyl chloride such as benzyl chlonde, etc.),
halogen-substituted aliphatic carboxylic acid (chloroacetic acid, bromoacetic acid, etc.),
an acid halide (an acid chloride such as oxalyl chloride, propionyl chloride and benzoyl
chloride, etc.). Here, Hal represents a halogen atom such as a chlorine atom, a
bromine atom, etc.

20 [0103] Decarbonylation of the diaryl oxalate is preferably carried out by feeding a
diaryl oxalate to a reactor in which a catalyst mainly comprising an organic phosphorus
compound (and a halogen compound series additive depending on necessity) is present,
and decarbonylating the diaryl oxalate in a liquid phase to form a diaryl carbonate,
while removing generating carbon monoxide. At this time, the reaction temperature is

25  preferably 100 to 450°C, more preferably 160 to 400°C, particularly preferably 180 to
350°C. The reaction pressure is not particularly limited, and may be in the range of,
for example, 10 mmHg to 10 kg/cm®G. When the fact that carbon monoxide formed in
the decarbonylation step is treated with an alkali and supplied to a regeneration step of
methyl nitrite is considered, it 1s preferably from a normal pressure to 10 kg/cm’G,

30 more preferably from a normal pressure to 5 kg/csz, particularly preferably in the
range of 2 to 5 kg/em®G.  Any specific solvent is required for the reaction, but an
aprotic solvent such as diphenyl ether, sulfolane, N-methylpyrrolidone, dimethyl-
imidazolidone, etc., may be used, if necessary.

[0104] As the reactor for decarbonylation, any type of the reactor can be used so long

35 asit can form a diaryl carbonate with carbon monoxide by decarbonylating a diaryl

oxalate in the presence of an organic phosphorus compound. For example, when the



5 760 mrHg (190C) 48 99.8 2 20 760 mmHg (190C) 48 99.8 3 20 380 mmHg
(159C) 48 99.5 4 20 760 mmHg (190C) 30 99.7 5
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decarbonylation of the diaryl oxalate is carried out in a liguid phase, there may be used
a single tank or a multi-tank completely mixing type reactor (a stirring tank), a tower
type reactor, etc. The material of the reactor is not particularly limited so long as it has
a sufficient heat resistance in decarbonylation of a diaryl oxalate, for example, there
may be conveniently used a glass, stainless steel (SUS), aluminum alloy, nickel alloy,
etc.
[0105] In the reaction mixture obtained by decarbonylation of the diaryl oxalate,
unreacted diaryl oxalate or an organic phosphorus compound is contained. Thus, it is
suitably used the method to separate and recover the diaryl carbonate from the reaction
mixture that, the catalyst is separated by an evaporation apparatus such as a falling film
evaporator, a thin film evaporator, etc., to recover the same, and then, the evaporated
component is distilled by using a distillation apparatus such as a packed column having
a certain degree of a theoretical plate number (in particular, 5 to 50 steps) or a plate
column, etc.  Also, it may be used the method that the reaction mixture is distilled by a
distillation apparatus such as a packed column or a plate column, etc., so that the diaryl
carbonate is taken out from the top portion of the column, and the column solution
containing the unreacted diaryl oxalate or an organic phosphorus compound is taken out
from the bottom portion of the column. The taken out column solution is fed to the
reactor for decarbonylation for circulation. According to the above method, the diaryl
carbonate is separated and recovered from the reaction mixture to obtain a high purity
diaryl carbonate.
[0106] [Preparation method of polycarbonate]

The prepared diaryl carbonate is reacted with bisphenol A in the presence of a
basic alkali metal salt to obtain a polycarbonate.,
[0107] Examples of the basic alkali metal salt may be mentioned, for example, sodium
hydroxide, potassium hydroxide, lithium hydroxide, cesium hydroxide, sodium
hydrogen carbonate, potassium hydrogen carbonate, lithium hydrogen carbonate,
cesium hydrogen carbonate, sodium carbonate, potassium carbonate, lithium carbbnate,
cesium carbonate, sodium acetate, potassium acetate, lithium acetate, cesium acetate,
sodium stearate, potassium stearate, lithium stearate, cesium stearate, sodium boro-
hydride, potassium borohydride, lithium borohydride, cesium borohydride, sodium
phenyl borate, potassium phenyl borate, lithium phenyl borate, cesium phenyl borate,
sodium benzoate, potassium benzoate, lithium benzoate, cesium benzoate, disodium
hydrogen phosphate, dipotassium hydrogen phosphate, dilithium hydrogen phosphate,
dicesium hydrogen phosphate, disodium phenylphosphate, dipotassium
phenylphosphate, dilithium phenylphosphate, dicesium phenylphosphate, alcoholate or



5 760 mrHg (190C) 48 93.1 [0121] <Exanmple 1> To the bottom of
A dershaw type reaction-distillation colum (distillation colum

i nner dianeter: 32 nm total step nunber2? 50 steps, in the follow ng,
referred to 20as "First reaction-distillation colum") and equi pped
with a bottom flask havi ng a volume of 1 L was charged 300 ml of a

m xed | '
G ot hyl o N PR bR offastifi At B Cobiy, S oAIE DidchaBilth sl
reactive d|@tlthlillatseltDhélcnslwmsﬁleofblhﬁmnphé ettxture becane stable with
A e
was fed wi tusedoir ﬁxmple,andhetmfgmﬁ kxdfhite d]&l mphmmnolggf b}ﬁprnObA Tirgn
taken out frm Lhe 99&1% dR»?ﬁlP{-lh 2 a?t cgﬁa?@r éed%gﬁr% ‘vfe%’x]v Iy V@é& FélgﬁWdU”“

for synthesizing a ca
n / h.  When hradhasen Wﬂg?%ﬂl? bacC ?]J;ia]él metal splt isuareferably inkbe ragge of HélO

reflux rati B(I\W%n&aﬁaﬁﬂgulﬁﬂﬁ{)&fér%i?ﬁxw@ t%ba%&%emlﬁﬁéﬁ%olme Ifan
bottom|iquid was al so star be taken oqut conti nuousl t hat

the |iqui d 2ueynsetthedapic afkalianetal sgtido he added 13 toe littlenthere 198 n@enaytﬂéart

starting feagghif pAymwiAidn bBviSit @hfotHe dﬂﬁn&p ke 1BthB BmatE: Sdedlstoo
when thg conpaosi t| f tor%e bottom 11 qui d anal y
g

chr omat!Sgr JpHSA: thq caeg g B YIRES 1§ eorssped: %nt‘»ﬁ;fgp%ﬁ%%ng%twbﬁ% by
wei ght of rmaﬂayéeahenyl oxal ate, 23.23% by WEI ght of dinethyl oxal ate

and 42.91% i ght of henol SO, tlllatefr m t he t.op. had
fhe aoroa B o U e bin R Gt bg hos il St i ROTSIBIRtP ¥e SoRAsiy

wei ght of djomgicuyd s@dlﬁds&ﬂﬁswlﬁk&ﬂ.&ﬂl}ptﬁlﬁ&ms& pPhvsphorus corﬂiﬂ)uhb@l befsid om
flask of First reaction-distillati nco char 300%1 of a

i aed 1 quidi T ehE toun B it afins G Sl S caai iy cla®

di met hyl5 oxal adje HoMiic, examgles Ioéﬂmbabmrberomsanklﬁmhémzmbeanemmhedmhydmﬁide
react the r&‘ué%% Brra1B0) ES‘@E t&é&%ﬁﬁ b% 3335 E%W' i gylg)gr ux,

a mxed |iqurd conprisrn SRdf % by
wei ght of dnnmtm¢thyi>d:wlrtat erlma&lyfbedzyl ﬂaomnt, trantthyipbényﬂ heronpimtiwlmlﬂlm

300 m/h,

fromthe bot %ﬁmqﬁ%t??l%%%%k b&Hé rgﬁ@ﬁ{%ﬂ %?é%%%%en gﬁ% r(slﬁlf@?)hr@%henyl
synt heS| zi riypren, defraphyeyl bofonShenayétipeenyk honohemethylgplicas] barom mtyHtfiphenyl
When han:%lms(v?C starting to distill out fromthe top, the refl ux

rati o was made and a taken out operation was started. The 20bottom

liquid was [A15d skherhasig phespherussdemposnd maybeintundioned; ferexamale, trinshyl-
| d f
Lty SR B g ARy Sl

stabl e, whérirhenyIiRhespaBe tiigHyphoshiney of 2 avatenaiyi RhosRhonawaFal: 86 by gas
chr omat ogr o] I theRsicBnARGRIRM MRIpBthad Ry Bk PRERYhe D ¥R @bBpleZ RuBRAIRY

wei ght 22 ammonium hydroxide, tetraethyl ammonium hydroxide, tetrapropyl ammonium
hydroxide, tetrabutyl ammonium hydroxide, trimethylethyl ammonium hydroxide,
trimethylbenzyl ammonium hydroxide, trimethylphenyl ammonium hydroxide,
triethylmethyl ammonium hydroxide, triethylbenzyl ammonium hydroxide, triethyl-
phenyl ammonium hydroxide, tributyl benzyl ammonium hydroxide, tributyl phenyl
30  ammonium hydroxide, tetraphenyl ammonium hydroxide, benzyltriphenyl ammonium
hydroxide, methyltriphenyl ammonium hydroxide, butyl triphenyl ammonium
hydroxide, etc.
[0113] The amine type compound may be mentioned, for example, 4-aminopyridine,
2-aminopyridine, N,N-dimethyl-4-aminopyridine, 4-diethylaminopyridine, 2-hydroxy-
35  pyridine, 2-methoxypyridine, 4-methoxypyridine, 2-dimethylaminoimidazole, 2-

methoxyimidazole, imidazole, 2-mercaptoimidazole, 2-methylimidazole, amino-



25 met hyl phenyl oxal ate, 23.20% by wei ght of dinmethyl oxal ate and
42.94% by wei ght of phenol. Also, the distillate fromthe top had the
conposition conprising 99. 7% by wei ght &0 net hanol and 0. 3% by wei ght
of dinmethyl oxalate. [0123] <Exanple 3> To the bottom flask of First
reaction-distillation colum was charged 300 m of 30 a mixed liquid
(PhOH DMO nol. ar, rati o of 2/1) of phenol (PhOH) and di nethyl oxal ate
(DM, and q4iRoliAekF'Gr e was heat ed by an oil bath to react the

m xt ure. V%p)mm]henm mbuhbé fhreqreparing agbl aWohhte\Hthbz&:ﬂh@ﬂidptepﬁedTﬂmgd

o comt e i ol AU SE A B AR

and the botmenmdneq;ﬁode)(mﬂqda,ahem]ommg)methdePT) t aken out fromthe

2 catal gt ot SyrenairRedian A SPhEM FuOURE e Smi e TR PRaTR?
was starting, the ndkie islmauuﬁame_aat 13056 arkiel mbpf 0.0hN spéinbubkydratiie(lwasol
made 2 and Gk 5D il lor BRGR AL A0 MRS SEAY L5l s RORSOMCH AL,

al so starte akén t1 nhaou surface
mai nt ai ned mtrog@0atmosphare.t hEheni mlyc(o&dn@ahsn eefacrecm smamedmgt #td@r@/ge0 at

whi ch t he f%ﬁﬁf% ﬂ 66 hEnGRl %‘Poc%?ﬁqgﬁi% SR Butcdheld ish%/@%'mﬂﬁisg[ 1*89% 80%

of the bot was ana y gas chronatography,
by wei gift dfouss, ycmomgéhaaby-m@dw% bbenméawomlronﬁlettm@/bpﬂ@hklatlon to
oxal ate, 23,4ax0R¥%r Mﬂtwﬁolﬁmﬂﬁn%tﬂv&g%&ﬁgy Magé?m&%c{ﬂmw&@m@ctﬁ of

phenol . Al'so, the distillate fromtheto nposi tion

conpri si ng 900Pygng) thgangjeral dy Cwl%@}tteémn@k%%lw vvel ght of di met hyl
oxal ate. 10 [0124] <Exanple 4> To the bottom flask of First
reaction-distillation colum was charged 300 ml of a m xed liquid
(PhoH/ DVO noXaMELRS 0 of 2/1) of phenol (PhOH) and di methyl oxal ate

(DMO), 13nd [bmﬁS]mIﬁtthE 11088 d) & R8sy in®Bntin is 'aéskhb‘é@nf&@ﬁl by fecfemng to
m xt ure. n pﬁ ture becane stable with wh (g @eégﬁ %&E
l'i qui d co\r?{)gr? G- 6 F1OMEVEY hERgernt II’B’B’E'}?FODp‘ﬁé‘HB]IIm&ﬁ by B! "@H}Pleér
di met hyl oxal pdje «smtetid ckaapletibe top of the colum with 300 m/h,
i qul henol . sol ution of TPT) taken out fromthe

and the bottom i qui
bott om porté’ﬁ‘ﬁ}eélﬁ%#ﬁ%m&gw&ﬁarﬂﬁ’@tl |l ation colum for synthesizing a
cat al yst of Synt Hitihe bettamdfenZ)lﬂﬁshafue@p\anrédatlsn-ﬂishhatldﬂmﬂm(lﬁmaﬂhf’ter

[ | | fr £l
and a CherSiued Spdt deraRaii D raumiy: St Pe e S g Bgnd
started to dianttekeiB2omn aehdquipped stith sottonafladktiavingguraduse of &l evas

T o e et ot ofphenol, o HelBa by I8 ofibalou Rl kel the'fhole

feedi ng) at becane s
conposi ti orreﬂtﬁxmgetatmoamd)arﬁtdristpbilttaumoﬁﬂnaItqmmjatb;c @stsbuﬂnwmmh@maaqnhy

t 6. 70 i
et iyt pheny apE otk Cor uRSR, £RAIGL gl ey ety BBY oBloysPer
by wei ght C3‘42[ﬂg§n©11d teffaisoprophsy tiasitm (BItPé“) Withraltfi@lt opheratio phithe molar
t
of 6t et hy SRR} Bk Moty s iﬂ%%{‘h%}e yipsPE] SRS 300 Hr TV 2
react i on- diveasi48} aflj h@rdlaild)lled umﬁson@ Hmtgwagmkemoubwh@@n@nwm the ity
(PO DVD it § 2t wasabetld uooRBEnale IRACHA, AR IR Ay Ol e

(DMD), and the mxture heat e to redct t
mi xt ure. V\m@ﬁomrmr#wwﬁﬂlé r@@aamrélsgilamﬂnecqmmn foysynthesiang gxcatadyskp that the

l'i quid SQOWHf(#uﬁi ferabd nﬂnﬁt?ﬁie&‘@?} (gﬁlltl Wlﬁnﬁﬂ%&t@ nﬂw%&n@hﬁa@ed‘%‘tlgﬁfe sggtem

di et hyl oxal ate was fromthe top of colum w t

and the botheesns g aﬁqa@y %tfa\)‘l‘?ef%\ whesy the b@ﬁmathw&r\ya& @&bﬁ%d@ a% bbhw%lt of
tetraphenoxy titanium (TPT), 89.2% by weight of phenol and 114 ppm of isopropanol

(IPA) were detected. Also, the composition of the distillate was 71.8% by weight of

phenol and 28.2% by weight of isopropanol. The taken out amounts at that time were
35  the bottom liquid of 295.4 g/h and the top distillate of 68.6 g/h.  Also, the bottom
temperature was 190°C, and the top temperature was 164°C. As a result, the



35bottom portion of the reaction-distillation colum for synthesizing
a catalyst of Synthetic exanple 2 was fed with 9 m/h. When net hanol
was starting to distill out 34 fromthe %lop, the reflux ratio was
made 2 and a taken out operation was started. The bottom|liquid was

al so started to be taken out conti nuously so that the liquid surface
mai nt ai ned te t
whi ch the <SOSR YTIPL S BT CPE SO B CTREHAEAUT rdfR A uf
of the bot tmwsuiisi geskbwinia Tabid Lkzed by gas chromat ogr aphy, it was 5 40%

by weight of di phﬁﬂ’yﬂcoﬁ{f’@ﬂs P%chls%%t Ae]é) g(lth lﬂi%n%fozfgﬁgegyl phenyl

oxal ate, 24.01% ght o alate an % by wei ght of
phenol . Al s@llY]hdmmchﬁmuhrlémthe top had the corrp05| tion

conpri sis nf:g[fg &iﬂ& @I%f@éﬁ@?@b@j‘d(ﬁ’ot?b{ﬁﬁ)’pﬂﬁﬁfﬁ E{FS)HD,@@F)QY'
3431( ]c7é61)

oxal at e. nﬁ)ar ative exa manner
as in Exa /f%QttCﬂ%EBifr@gloﬂnBW% W%ﬂlwi%@ﬁbl
solution wjgh1@. 5 }ﬂznb'&xﬁ}h @2(934;he phenol solution of TPT
obtained in Synt hetl c exanp ~transesterification of phenol and

di net hyl ox%)lnélﬂf‘éls\ﬁéﬁﬁﬂﬁ’h@i%t%ﬁlm@ontl nuously. 15At the tinme (5 hours

after starting feﬁi@é&ﬂ))ee%})eﬂ&ﬁbxﬁ@s‘ilh & cex@inp l&?mﬁ@béfﬁ@d BROA Banging a
st abl e, when the conposition of tomllqwd wa yzed glé)b
0, by

chr omatl8gr &sEyof th%ﬁ%&éﬂ%ﬁ@é@bw%mwlﬁ and the sEiits émlééfa
wei ght of met hyl paehyteattict @b@ure 28 S¢SHeyetadipidd, IIfT drlaﬂﬁérmﬂﬂ aipathRd.

43. 38% by t o henol peaks of |sopropyl phenyl oxal ate and
met hyl i sop\r,@b&ﬂ eé‘c\ﬁi‘%rﬁglﬁ%ﬁute 20anpunt were detected. Al so, the

distillate (gbOUtS}&ﬁle@is/dg)eﬁa?ﬁm&(bmtﬁx?lﬂnm cbig&d(lmﬂﬁﬂ&e barB@manner as ml
conpri sing 49 t o no 1. 4% t . of i.sgQpropano
and 0. 2% b el iescRon S teaRg seraigbionphe R o foc bR AR %@

upper A6rt |msulotheaodeersimawfdﬂPFw@PTI(”EHEtyleﬂ)d) -wiss3i 1%at | on col um,

25 mxed |i g (ﬂ L}nﬁlrlil ng 61.4% by wei ght of phenol and 38. 6% by
wei ght of Q[ hyl ate was fed with 330 glh_..and the bhottom

liquid (phenolSyléﬂiBﬁRi JRetbix TPRyessuar @t f r BROHKEPot { orhPdavieldon| of
t he reacti on} dixstnpld at irato c gl utemperatussint hiefeed medpraatemt al y<$¥o)of
Synt hetic expnple 1 was éed w t ieEmeHG. The bot4 om fl ask \3@2 heat ed
to 190C, and|transestfieriftication(mgscrarriped out’while|the por from
the top portfon of the col ui‘n 3P RentEPNdensed with the condenser| and
taken out wikh the refl @ ratio Plogdc) At 48he tipe (8%8ours

af ter startipg—feedifg)—at—phi L,3| e stateof —the—cotufmbecane

st abl e, when| the3conposi0i ofp of N tom | i qui4d8 was anal $2&d by| gas

chr omat ogr ap ¢ ¥ i phenyl oxalate 267606 by
wei ght of me hyI@hem 95 al ate, 7@3“‘&’5'@8 y wei ght300f di fret hyb voxal jat e
and 42.62% by wei ght |of 35 phenol190¥) anpuht of the bo tom [iquid

taken out frpmthe col urgt] s abaimn8ds g/ h. ?the {op gf jthe

colum, the Jiquid wft he | conmpKHOECHON corrprl sing 99. V% by~ 35

wei ght of %‘ﬁno Exa"d D1:3% by wel ght of di et hyl oxal ate was taken

out W|tha 24 g/'n’ As Second reaction-distillation colum,

the sanme type of Td thebstienw of {Pdersheactybo readtien-distiletiamcodwhu fdistdiativhr st

react | on- dichir BECRABRUNTS MBS rdl3fhn AR50 BpsSHAhE fiilcfing rOMEAS
I'st n

top of Second reaction fion col um Wwas e react| or
20  as “First reaction-distillation column”) and equipped with a bottom flask having a

volume of 1 L was charged 300 mi of a mixed liquid (PhOH/DMO molar ratio of 2/1)
of phenol (PhOH) and dimethyl oxalate (DMO), and the mixture was heated by an oil

bath to reactive distillate the mixture. When the mixture became stable with whole

reflux, from the top of the column, a mixed liquid comprising 61.4% by weight of
25  phenol and 38.6% by weight of dimethyl oxalate was fed with 300 ml/h, and the bottom
liquid (phenol solution of TPT) taken out from the bottom portion of the reaction-

distillation column for synthesizing a catalyst of Synthetic example 1 was fed with 9



m xture after the above-nentioned transesterification with 300 m/h.
The bottom fl ask was heated by a mantle heater to 230C, and

di sproportionation reaction was carried But while condensi ng the
vapor fromthe top portion of the colum by the condenser w thout
reflux, and taking out of the system At the tine (5 hours after

starting 10qx{fediyigh rﬁéthéﬂ&l G}Qs EtQRm%tt@Hi%anouE H@mQHé tb‘f:“tlfé%ﬁﬁ‘i?ra% 3hkse,

when the conposition of the bottom’ 1 qu was anal gas

chr omat ogr aipAde 2 prd Wessumwnmsgweéf Eh%b@m hgsu&%@%z@rwwe be

by wei ght ofkgpbihb! am{mkly% @lllai‘ttl% 11@:1@21@{& npiediakd of 308 AEL DY

oxal ate and 17.14% by wei enol . An_anount ~of the bottom

liquid taken out N’f@ﬁ]tll“ﬁ‘e(%élﬁ’il[ﬁﬁfp artmgdeeding 2t which the siaterof dhe jumn

porti on sof Eé&@rgoﬁ/ QBB wheR ﬁlelef‘élﬂyotﬁhﬁibﬂ ohﬁ%‘ﬂ&&o%lgﬁh %@&ﬁdlvy&a by gas

conpri sing 0 net hano i

oxal ate, 5C° @@@tsgrawﬁﬁgﬁwa%? Tpteiofeis t@&b/elwfﬂsai%? 235’#@[:% ﬁéﬂ%

oxal ate an@n@thﬂ:%%@yi onBlat) 3. QB%dj;p\har@u onPhﬂbt%SfBoXWGﬁe hakenopy Pr\Mr&Eht of
m

about 189 g/.h ary .t eva orator . (heat trans

area: 0.1 riB¥iphe Aﬂﬁ%éé%ﬁsléﬁ E P&‘?P}H'é‘ HEUAPSH RO RIS

was fed thavaghﬁméthmdldn@f) 3ty eelghtof ditethyt @Ralhiteon m xt ure)

obt ai ngg Y?r?e] qﬁgi and the evaporator was heated to 200C
by a hedti n@ ?hyl oxal at e, phenol, nethyl phenyl oxal ate
and di net hyl ox aI Bd thewettemdtisk iofi Hirstatactiewaiistillatienl calnthnovaschmzed 306§ ml of
t he condenser., Fro rtion he ,eva r, .the

cont at ni no SB6R 190 G PHRT58kr=08 e 23h Sy B EREh e ilBepiisfee

out with ad@MOT agflthe mnrcindevdsdichied bylhae oi pthniy eaw metlhatmapoWImutt]h@t

f the thi d
gl pi _ng, I I}n a dg‘r% S e{ét%é’(vd&%dﬁdg&eﬁﬁ%ﬁgﬁ%d g ﬁ@g&éﬁqﬂ# 81, E%'E' weight
portion> Of aftpberol apd B810H b}amtlghhef dmmiad@mlategyaslfgql frgmath tagt o accplumn

col urm_ e, o s AASSAREKSU it Bhind P80 BB hing ar

i nner di aneter mnm an e anount o
above- ment itottem pastice At thd reacqgnﬁhawgtwre@plumo onsyathepigiag apsralyss At of

the col um.g ey ﬁle@ \%é Tl FHONmIRS &Rl BEthAY W\%Eﬁrtﬁn}ﬁgl Wﬁ?} out

I|qU|dtenp rature o C, a columm top pressure of
refl ux ratifspmafhexops the r¢ﬂu§maao WAy inege 2raad edrisa vt PreTati@hyyes ek 6 T@z%

by wei ght afor@himed Iwa@éﬁb Aafled BlbofdlePYutWBh@iously sBRRNGhe BAIHd 3R face
61. 95% by wei ght of rret mf phenyl oxal ate was taken out fromthe top
il

portion of h3jgtazsd 43 m/h, and di phenyl oxal ate having the

purity of 99.6% by tﬁ@hﬁ{ét(smﬁrs ader &tam féB&né)raQWhlthh@ﬁhiermrﬁﬂ
of the colqu W|th bo (tﬂﬂig g/ h. The t;{,ﬂ&ﬁam um ntrat onta| ned

inthe lig eaaffl%kfé oly FOMREsiHeR £ ;5?81*?1?1 WihHn FGFG
measur ed b)bhi‘dﬂ?atogﬂﬁﬁlﬂy i \tzas/@srz%lﬁmpﬂ@htmf eﬁpltoxalate 26.80% b;J;Weigmeof

obt ai n [ m of. be di [ ne
St e 2ar L BRBBEIG ox A 27 AR EoE CaRBRny HaR Al B o paagc o
<Exanpl e 7>phenol. ABso tsd dig:ﬂ&ltfdﬁ‘sinl thé &ipllﬂﬂth‘@d:dlﬂﬂibsit&dﬁoﬁ“fprﬁlr@ BSEL by
packed with I and vi ap_inn r di aneter of 20 mm
and a hei gﬁ’i’elgtl?_t of %ﬁ‘ﬁ?g (ﬂg)/‘b T‘i’%ﬁi‘]ﬁﬁ’é'* %%%&col urm (di phenyl
oxal ate wi t[bl%]pu:rﬂﬁampdﬁ3:99 6% by WEI ght) obtained i n Exarrpl e 106 was
fed fromthe upp oL t
i st | Pat i on vas oaPEbRlioB b fird R nist Dot riedmp areelipigB g0 ml of
178C, aocolaumixet diguisr @aOEYBMD nidanatiyofi2/d) af pehbLEPhOd)iand dimahy]amdlate
the liquid e sitian i §i 9.9 h
ai'pheny oXBROE AR 8% BRI Sl nBa BYRE o B LR e o
wi th about migtge hecaBremtatiwithotloderedloxt a mmadthuirécamlbmmmg 6 lad %ol byuwelght
contai ni ng 3 QL. and 38.6% by weight of dimethyl oxalate was fed from the top of the column
with 300 ml/h, and the bottom liquid (phenol solution of TPT)} taken out from the
35  bottom portion of the reaction-distillation column for synthesizing a catalyst of
Synthetic example 2 was fed with 9 ml/b.  When methanol was starting to distill out



15boi ling point material was taken out with about 7 g/h. The obtai ned
di phenyl oxal ate contained, as inpurities, 0.02% by wei ght of phenol,
30 ppm of nethyl phenyl oxal ate and 80 pp#d of benzof uran-2, 3-di one,
and a nelt Hazen col or index was 100. [0129] <Exanple 8> Synthesis of
di phenyl carbonate 20To the di phenyl oxal at e obt ai ned in Exarrpl e 6

was added 1.5 % 0 ra- hen 0 m chl or|
s or e washgmdbe [pethent it BT AR SR G Bfabi A St prbe
300 ni/h tobmnabqada;tassﬂsorstaﬂmadﬂbé valen eaicdontisusmBbesochatahe liqsd sarfake

equi pped with. a.th a stirrer and an overfl ow tube (an inner
vol une of lmﬁl)n?% éie%gggenélbnnect ed by using a netering punp, and two

reactors were heatetheliime® hosrajtomatatting feeditgras wich the statdafih¢ edlivon
of di Pyl 1, QB 1806 ALY ot Sl uTUCROR] RO WAL afR0f by o

| nci dental 'y, eoé OW position rea or was '
The react i othrematographygis wpsnﬁﬁﬁ%elny wyight sft dipheatyl @mlamd?érgz%hmmht of

Cppor - por | Ba B Erd RARIN 2 217 Bhiae (it AP i 370 B Lo
m xed | i qui me@ghrprAlm rihe émtlﬂf% rpmyibie gon hask thp bempositierdc3eprednh3p- Wélbg’ht
of di methyly, @eﬂ??}% ﬁ&'o‘@’;/ﬁg t@v%%h%?dm?éﬂgdfo?ﬁat@t tomliquid

(phenol sol ut omth ottom portion of the
reacti df- di @ﬂ?‘ﬂl atiixampletanm for synthesizing a catal yst of Synthetic

exanple 1 was al sp, fiRGbofobdh Rk Bt r-gg&loﬁi%ﬁtﬁﬁhf)ﬁ @&Enﬂfﬁﬁa&ﬁ@fg%@ 300 ml of

190C, 35transesterification was carried out whil he vapor fromthe

top porti on Bixadiisueb(RhQH RO coplacinge of 4il) nt Phﬁ@%(ﬁb&&@s@d dimgthybexatate
out with theNeh !l théfdifurfwa holledyntdinButh Biredd tROMbEURS t When the
starting feeding) at which tﬁb ﬁtate of thﬁ%ol urm becane g}a
when the cORPEUFOFEAMSFERIRFIOVRYAT T P ! II%QP%%SIB%ﬁgé by Wweight
chr Oﬂ?tlfs]gr aéﬂtphcmbltanﬂ@is 0B %;eli)ght\ggtlgﬂi%thﬁfoxdlawwd ooad ﬁkﬁop 3bthé 68(%1131}1’1
wei ght of ne y at e 0 ate
o 4. 620 Db AT BIRY we 6 oRlsbin i Sabemat s6RkEnar ShTt RSP Heaken
out fromt Hﬁ)ttbﬁi portionas thaQegtion-ditidiatibh eolump tbpsfyﬁqttmmfg 4 dugalg@loinm,
the liquid t he 0S onpri sy 99. 7%:Db i ght, of. ..
et hangl - ar AR LHEe b L O QVATPanAB Nes R b Y ttovt
about 249/ hirom the top/the Seihonatio @as tmaols-2ckintita thkent dud nperatiomwas sthreed ariFhe
type of,.d haw t. ac distillation colu .
abot G e i s BRE AR 6 heferen Bht SR FBeuihd o pgace
the top of Beiotimtdra¢d00ndn-di stillation colum was fed the reaction
m xture after the t i cat | i .
The bottom fl ask %\g@gﬁgna{@} Og%%ﬁr E{aﬁ@ejﬁ {1 . t%@1 E%’%ﬁ&wa ehoﬁ B0
di spropor t i eane stablecwben the qmmposmpn |0édlechmtomlnqued voR d@iﬂqddmgﬁe
vapor fro t; S | A
oF T ux, " and iR B 81048, GORHERr A il REatn, Wi of
starti ﬁzg 15hetbyiphen)y! axalate, awﬁ%éayswengt of dimphytotalate ab‘é&%cﬂ'b‘V@Ya‘Mﬂéht of
when the CO;;H%H&I'. t 'Ang,‘ﬂfle &8i8€11ate from the top had the composition comprising 99.7% by
weight of methanol and 0.3% by weight of dimethyl oxalate.
[0125] <Example 5>
To the bottom flask of First reaction-distillation column was charged 300 ml of
30 amxed liquid (PhOH/DMO molar ratio of 2/1) of phenol (PhOH) and dimethyl oxalate
(DMO), and the mixture was heated by an oil bath to react the mixture. ‘When the

mixture became stable with whole reflux, a mixed liquid comprising 61.4% by weight
of phenol and 38.6% by weight of dimethyl oxalate was fed from the top of the column
with 300 ml/h , and the bottom liguid (phenol solution of TPT) taken out from the

35  bottom portion of the reaction-distillation column for synthesizing a catalyst of
Synthetic example 2 was fed with 9 ml/h. 'When methanol was starting to distill out



bottom | iquid was anal yzed by gas chromatography, it was 53.22% by
wei ght of di phenyl oxal ate, 25.81% by wei ght of nethyl phenyl oxal ate,
2.37% by wei ght of dinmethyl oxal ate and 3#7. 14% by wei ght of phenol.
An anount of the bottomliquid taken out fromthe col unm was about
132 g/ h. Fromthe top portion of the colum, the 20liquid having the

conpositi on. co 320/ we han 43. 75%

of Bt et hy! RAT o8, (85T e Fial 25 s oL SpoEaEn A e
met hyl phenylbottmah@il& vand]so sﬂa&%i by banakghbutabnthypiuelyysh thet aheliquidvasface
t aken out vvlthtabeut?’ég g/h To the rotary thin film evaporator
(heat transf&f ey the pressure of 25 which had been
reduced to 20 nrHyt ﬂm&;mfee(d hbbfs abtet Staningifqadimg)catwﬂ:mhth@stmf(chdxmlumn

vae. hoated VEioEbEBR PR eRBREEHb e B hollunlin P ls) ApLRHERE)

met hyl phenythromatogtaphpritiwas hd¥ly weightatfaliphenyl colaté, 20344 lyy weight of

Che ovapor dlofBRREARREHTYA b (ADAERA FaimEAGTR{aNRe AR 4 LMAY bl AB e
tetr aphenoxghenﬂlt amlsnnthm@smléat@ﬁowhe mpthadab@cnmﬁosgxqm comprlsmg 99.7% by
| nci dent al I% d?étﬂ aﬁd@gm/twwg%ﬁpgfhorl z@?ﬂgj{la&he thin film

evaporator 1o t e condenser was ‘nad pi pe, and no
dem st d0 wald1p6lovieaparative exampte Fer, by using a distillation colum

made of a gl ass %%@Mﬁﬁﬂé%é H%Qméx%mpm}%ém ﬁg%aﬁywe@ﬁfrm

di aneter of 20 nm and a hei g of anoun

above- ment i el hHwaTeEys. riuné}(h i RA%F@ qf élzf Hheaﬁ% M&l%@égﬂﬁ&tweﬂwmof

the col um. sypRt:icRyMBledl, Shhdek@bitiofionasT phardiiagd dﬁﬁléthwdxalaae ‘stt éa@ma out
t enper at ur e “of 135 C, 38 a colum top pressure of 10 nmHg and

reflux rati®oHRusht he | i quid having the conposition conprising 6 51%
by wei ght of di mesfwmt umeqbehbess adér &Zﬁm@femgm wﬁfchﬂﬁ@ﬂ@ﬂe omcb &lurB3%
by wei ght 3?Fﬁmat h%lﬂ% H‘|¥ oxal at e .was omt @B portion
of the col 1 fhe coppogiHph eh é:'F {"é“ ‘é’%ﬂ& Bty of
99. ﬁ% By \N&;S}gdstho athgiapBy, ik 636,639, Hywagnﬁdqm&?mmuté 2613304 b Ezelghobﬂm;
wi t h about t conc t he i
ko ot rranfhest ot 2hos o bae i i SRR A det uu Vit

then, it washed8l, pphpdays wélsg;lirbpyl phenyl oxhalatd dzmi mbthglisopebpyi axalhte withl :ainmte

and o (0t TEOER "H e IS TR PR0s " B fppdhe o SaTRRN
Distillati crvroditipn cofmposing 8& 4ebe weaght bEaiethatoli h4¥hley weigbt oftisomopawml
in Exanple a@(ﬁ?%&‘%ﬁ?@]{ﬁh ?{L eo)a%é omliquid of the colum

obt ai ned in rom top portion of the colum, the liquid
havi ng t he [Gbﬁrﬂosiﬁxamplazﬁﬂ'rpn sing 99.9% by wei ght of di phenyl oxal ate

was taken out Wi th, ﬁtlﬁé'%?p%@ pftfin (ﬁrcgﬁérFﬁh%v BEFL-QRAALA I RAAH cdilifin o
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chromatography, it was 6.74% by weight of diphenyl oxalate, 26.76% by weight of

methylphenyl oxalate, 23.45% by weight of dimethyl oxalate and 42.62% by weight of
35 phenol. An amount of the bottom liquid taken out from the column was about 306 g/h.

From the top of the column, the liquid with the composition comprising 99.7% by



fed with 1.3 kg/h. Wile adjusting the pressure at the top portion of
the colum to 0.07 MPaG the tenperature of the bottom portion of the
colum was heated to 210C. The vapor fr@mthe top portion of the

col um was condensed by the condenser and taken out with the refl ux
ratio of 4, and the bottomliquid of the colum was continu- 30 ously
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35  61.95% by weight of methylphenyl oxalate was taken out from the top portion of the
column with 43 ml/h, and diphenyl oxalate having the purity of 99.6% by weight was



ot hers. The bottom liquid of the colum of First distillation
colum was fed to Second distillation colum, and while adjusting the
pressure of the top portion of the colu® to 15 Ton-, the tenperature
of the bottom portion of the colum was heated to 230C. 5 The vapor

fromthe top portion of the colum was condensed by the condenser and
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Second 1 eacdnd RO-pihins b hdnb fuedh-Z,9ldidHe, SadDPshelt Hazen color index was 100.

f0129] <Example 8>
Synthesis of diphenyl carbonate
20 To the diphenyl oxalate obtained in Example 6 was added 1.5 mol% of tetra-
phenylphosphonium chloride, and the mixture was dissolved by heating to 150°C.
This liquid wsa fed with 300 mL/h to an apparatus in which two reactors made of a
glass and equipped with a thermometer, a stirrer and an overflow tube (an inner volume
of 1 L) had been connected by using a metering pump, and two reactors were heated by
25  using mantle heaters and decarbonylation of diphenyl oxalate was carried out by
maintaining at 230°C. Incidentally, the overflow position of each reactor was made
600 mL. The reaction mixture was purified by distillation under reduced pressure to
obtain diphenyl carbonate.
[0130] <Example 9>
30 From the upper portion of Oldershaw of First reaction-distillation column, a
mixed liquid comprising 61.4% by weight of phenol and 38.6% by weight of dimethyl
oxalate was fed with 330 g/h, and the bottom liquid (phenol solution of TPT) taken out
from the bottom portion of the reaction-distillation column for synthesizing a catalyst of
Synthetic example 1 was also fed with 9 ml/h. The bottom flask was heated to 190°C,
35 transesterification was carried out while the vapor from the top portion of the column

was condensed with the condenser and taken out with the reflux ratio of 2. At the time



No corrosion Bottom portion of First distillation colum 0.001 No
corrosion Bottom portion of Second distillation colum 0.002 No
corrosion [0135] <Evaluation 2> 3n Exanple 11, test pieces of
SUS316 were placed at the bottom portion of First
reaction-distillation colum, the bottom portion of Second

reaction-di &t ' : t rid '

i ot 11 at 1 ot HoarCrs? Saf e i IE B ANARIGH e qdunl bhime stablp when he
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col um @. 003, )\ %0% hRSHAR tIRALJGHTH RRE BO&IH O FIRE #idop portion of the column, the

liquid having the composition comprising 99.7% by weight of methanol and 0.3% by

weight of dimethyl oxalate was taken out with about 24g/h.
As Second reaction-distillation column, the same type of Oldershaw type
reaction-distillation column as First reaction-distillation column was used, and to the
10 12% step from the top of Second reaction-distillation column was fed the reaction
mixture after the above-mentioned transesterification with 300 ml/h. The bottom flask
was heated by a mantle heater to 230°C, and disproportionation reaction was carried out
while condensing the vapor from the top portion of the column by the condenser
without reflux, and taking out of the system. At the time (5 hours after starting
15  feeding) at which the state of the column became stable, when the composition of the
bottom liquid was analyzed by gas chromatography, it was 53.22% by weight of
diphenyl oxalate, 25.81% by weight of methylphenyl oxalate, 2.37% by weight of
dimethyl oxalate and 17.14% by weight of phenol. An amount of the bottom liquid
taken out from the column was about 132 g/h.  From the top portion of the column, the
20 liquid having the composition comprising 2.32% by weight of methanol, 43.75% by
weight of dimethyl oxalate, 50.16% by weight of phenol, 3.64% by weight of
methylphenyl oxalate and 0.13% by weight of diphenyl oxalate was taken out with
about 189 g/h.
To the rotary thin film evaporator (heat transfer area: 0.1 m®) the pressure of
25  which had been reduced to 20 mmHg was fed the bottom liquid of the column (the
reaction mixture) obtained above with 100 mi/h, and the evaporator was heated to
200°C by a heating medium, dimethyi oxalate, phenol, methylphenyl oxalate and
dimethyl oxalate were continuously evaporated and condensed by the condenser.
From the bottom portion of the evaporator, the liquid containing about 20% by weight
30  oftetraphenoxy titanium was taken out with about 7 g/h.
Incidentally, the piping from the vapor outlet of the thin film evaporator to the
condenser was made a horizontal pipe, and no demister was provided.
Further, by using a distillation column made of a glass packed with HELI
PACK (5x5mm) and having an inner diameter of 20 mm and a height of 2 m, whole
35  amount of the above-mentioned condensed liquid was fed from the upper portion of the

column. Continuous distillation was carried out with a bottom temperature of 135 °C,



reaction-distillation colum 0.004 No corrosion Bottom portion of
First distillation colum 0.002 No corrosion Bottom portion of Second
distillation colum 0.003 No corrosion 3 0137] <Evaluation 3>

In Exanple 11, test pieces of SUS304 were placed at the bottom
portion of First reaction-distillation, the bottom portion of Second

reaction-distillation colu t he botiomportion. of Firs .
distillati ohCRBIRNRP BREHRE: HOPFTH ffgﬁ% SRR GRS o e iG] hpving fhgompo-
col um, andsifbi EsmBMIR: H.9WeDhy WESRCLT diRsthyPh:eles IeT78 bakelphout pheand
corrosion rate§ %Q ﬁ?here f \ﬁereity asur ed % thekchangf iﬂ]wei ht. The
results aré P QY Peghg o)y mef i@?}‘gl[eix&lﬂt W3§ take PRLJE) ertﬁ?go )
Vi sual obseth¢ablugih Wik 49 mipokid diphafyl biilate haciag thopurity of DY.5% byoweight
colum Q. 98wa|:_‘)set énkgl?tlﬁeong Blrerb%%tbglnpo%gérg 8pt]hg %ﬁllm%nm fal)snn%%gﬁ'%ﬁl. The titanium

congcentration contained in the liquid taken out from the bottom portion of the column

was measured by ICP, then, it was 38 ppm by weight.

In the obtained diaryl oxalate, 100 ppm of benzofuran-2,3-dione was contained
as the furan compound, and a melt Hazen color index was 500.

10 [0131] <Example 10>

Distillation and purification were carried out in the same manner as in Example
7 except for using the bottom liquid of the column obtained in Example 9. From the
top portion of the column, the liquid having the composition comprising 99.9% by
weight of diphenyl oxalate was taken out with about 98 g/h.  From the bottom portion

15  of the column, a liquid containing a high-boiling point material was taken out with
about 7 g/h. The obtained diphenyl oxalate contained, as impurities, 0.04% by weight
of phenol, 30 ppm of methylphenyl oxalate and 760 ppm of benzofuran-2,3-dione, and a
melt Hazen color index was 400.

[0132] <Example 11>

20 Between the distillation portion and the reaction portion of the distillation
column of First reaction-distillation column, the mixed liquid comprising 50.4% by
weight of phenol, 42.1% by weight of dimethy] oxalate, 3.2% by weight of methy]- |
phenyl oxalate, and others was fed with 261.5 kg/h, and the bottom liquid (phenol
solution of TPT) taken out from the bottom portion of the reaction-distillation column

25  for synthesizing a catalyst obtained in the same manner as in Synthetic example 1 was
fed with 1.3 ke/h. While adjusting the pressure at the top portion of the column to
0.07 MPaG, the temperature of the bottom portion of the column was heated to 210°C.
The vapor from the top portion of the column was condensed by the condenser and
taken out with the reflux ratio of 4, and the bottom liquid of the column was continu-

30  ously taken out so that the liquid amount could be maintained at a constant amount. At
this time, the composition of the top liquid of the column was 98.4% by weight of
methanol, 0.8% by weight of dimethyl oxalate, and others, and an amount taken out was
12.8 kg/h. The composition of the bottom liquid of the column was 27.5% by weight
of dimethyl oxalate, 38.4% by weight of phenol, 26.5% by weight of methylphenyl

35  oxalate, 5.6% by weight of diphenyl oxalate, and others, and an amount taken out was
250.0 kg/h.



reaction-distillation colum 0.07 No corrosion Bottom portion of
First distillation colum 0.03 No corrosion Bottom portion of Second
distillation colum 0.34 Corrosion exist¥ [0139] <Evaluations 4 to
14> At the bottom portion of First reaction-distillation
columm at which the corrosion rate was the highest in Evaluation 3,
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[ 0140] [ TabBesosd reakiipmtdistillation column with 28.4 kg/h, and while adjusting the pressure of
the top portion of the column to 191 Torr, the temperature of the bottom portion of the

column was heated to 200°C. Disproportionation reaction was carried out while
condensing the vapor from the top portion of the column by the condenser and taking

10 out whole amount thereof, and continuously taking out the bottom liquid of the column
so that the liquid amount could be maintained at a constant amount. At this time, the
composition of the top liquid of the column was 45.5% by weight of dimethyl oxalate,
49.7% by weight of phenol, 4.3% by weight of methylphenyl oxalate and others, and an
amount taken out was 190.3 kg/h, which were recycled into First reaction-distillation

15  column. An amount taken out from the bottom portion of the column was 88.1 kg/h,
and the composition thereof was 62.5% by weight of diphenyl oxalate, 24.3% by weight
of methylphenyl oxalate, 2.1% by weight of dimethyl oxalate, 5.2% by weight of
phenol, and others.

The bottom liquid of the column of Second reaction-distillation column was

20  fed to the falling film evaporator with 88.1 kg/h, and while adjusting the pressure to 23
Torr, the distillate was taken out with 74.9 kg/h.  The composition thereof was 63.3%
by weight of diphenyl oxalate e, 28.1% by weight of methylphenyl oxalate, 6.0% by
weight of phenol, 2.4% by weight of dimethyl oxalate, and others. The composition of
the column liquid contains 58.0% by weight of diphenyl oxalate, 2.5% by weight of

25  methylphenyl oxalate, 10.0% by weight of tetraphenoxy titanium, and others, and
among these, 1.0 kg/h thereof was purged, and the remaining 12.2 kg/h was recycled
into First reaction~distillation column.

The distillate from the falling film evaporator was fed to First reaction-

distillation column with 74.9 kg/h.  While adjusting the pressure of the top portion of

30  the column to 20 Torr, the temperature of the bottom liquid of the column was heated to
218°C. The vapor from the top portion of the column was condensed by the condenser
and taken out with the reflux ratio of 0.5, and recycled into Second reaction-distillation
column with 28.4 kg/h. The composition was 74.1 % kg/h of methylphenyl oxalate,
16.0 % kg/h of phenol, 6.4% by weight of dimethyl oxalate, 3.6% by weight of diphenyl

35  oxalate, and others. An amount taken out from the bottom portion of the column was

46.5 kg/h, and the composition thereof was 99.8% by weight of diphenyl oxalate and
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The bottom liquid of the column of First distillation column was fed to Second
distillation column, and while adjusting the pressure of the top portion of the column to
15 Torr, the temperature of the bottom portion of the column was heated to 230°C.

The vapor from the top portion of the column was condensed by the condenser and
taken out with the reflux ratio of 5, and the bottom liquid of the column was
continuously taken out so that the temperature became constant. At this time, the
composition of the top liquid of the column was 99.9% by weight of diphenyl oxalate
and others, and an amount taken out was 46.2 kg/h. An amount taken out from the
bottom portion of the column was 0.3 kg/h, and the composition thereof was 75.9% by
weight of diphenyl oxalate, and others.

In the above-mentioned apparatuses, i.e., the materials at the liquid-contacting
portion of First reaction-distillation column, Second reaction-distillation column, the
flowing film evaporator, First distillation column and Second distillation column were
SUS316L. After 8000 hours (h), the inside thereof was subjected to surface
observation (SEM) and structure inspection (SUMP), but abnormal portion which
causes any problem was not observed in the respective portions.

[0133] <Evaluation 1>

In Example 11, test pieces of SUS316L were placed at the bottom portion of
First reaction-distillation column, the bottom portion of Second reaction-distillation
column, the bottom portion of First distillation column and the bottom portion of
Second distillation column, and after 8000 hours lapsed, test pieces were taken out, and
corrosion rates thereof were measured by the change in weight. The results are shown
in Table 2.

[0134] [Table 2]

Corrosion rate (mm/y) | Visual observation
Bo‘tt om .po'rt 101.1 of First 0.006 No corrosion
reaction-distillation column
Bott_o m p‘ort‘lon .Of Second 0.004 No corrosion
reaction-distillation column
BOtFOI.n pgrtlon of First 0.001 No corrosion
distillation column
Bottom portion of Second 0.002 No corrosion
distillation column

[0135] <Evaluation 2>
In BExample 11, test pieces of SUS316 were placed at the bottom portion of
First reaction-distillation column, the bottom portion of Second reaction-distillation

column, the bottom portion of First distillation column and the bottom portion of
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Second distillation column, and after 8000 hours lapsed, test pieces were taken out, and
corrosion rates thereof were measured by the change in weight. The results are shown
in Table 3.

[0136] [Table 3]

Corrosion rate (mm/y) | Visual observation
Bo.tt omp qrt 101 of First 0.003 No corrosion
reaction-distillation column
BOtt.O m p.OI'tIIOD.Of Second 0.004 No corrosion
reaction-distillation column
BOtFOI.n pqrtlon of First 0.002 No corrosion
distillation column
Botto'm_por-tlon of Second 0.003 No corrosion
distillation column

[0137] <Evaluation 3>

In Example 11, test pieces of SUS304 were placed at the bottom portion of
First reaction-distillation, the bottom portion of Second reaction-distillation column, the
bottom portion of First distillation column and the bottom portion of Second distillation
column, and after 8000 hours lapsed, test pieces were taken out, and corrosion rates
thereof were measured by the change in weight. The results are shown in Table 4.
[0138] [Table 4]

Corrosion rate (mm/y) | Visual observation
Bottom portion of First Remarkable
. . 0.98 \
reaction-distillation celumn corrosion
Bott_o m p.oriilon .Of Second 0.07 No corrosion
reaction-distillation celumn
Bot_tor.n pgrtlon of First 0.03 No corrosion
distillation column
Bottqm_ poxjuon of Second 0.34 Corrosion exists
distillation column

[0139] <Evaluations 4 to 14>

At the bottom portion of First reaction-distillation column at which the
corrosion rate was the highest in Evaluation 3, test pieces shown in Table 4 were
provided, and after 8000 hours lapsed, each test piece was taken out, and appearance
thereof was observed.

The test piece an appearance of which could be judged as the same results after
the test of Evaluation 1 was evaluated to as “(C”, and the test piece an appearance of
which would clearly be corroded than that after the test of Evaluation 1 was evaluated to
as “xX”.

Chemical components of the steel materials used in Evaluations 4 to 14 are

also shown in Table 5.
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[0140] [Table 5]

42

X Eval uation 9 SUS303 8.00-10.00 17.00-19.00 C. 6 - X
X Eval uation 11

Kind of Chemical components of the steel material Appear-
steel Ni c M N a].Jnce

material ! g ? vation

vation
Evaluation Carbon a _ _ - X

4 steel

Eval‘;anon SUS201 | 3.50-550 | 16.00-18.00 | - | <025 X
E"al‘éaﬁon SUS202 | 4.00-6.00 | 17.00-19.00 | - <0.25 X
E"al‘;a“"n SUS301 | 6.00-8.00 | 16.00-18.00 | - - X
E"al‘gaﬁon SUS302B | 8.00-10.00 | 17.00-19.00 { — - X
E"al‘;aﬁon SUS303 | 8.00-10.00 | 17.00-19.00 | <0.6 - X
Braluation | 515304 | 8.00-1000 | 18.00-20.00 | - - X
E"alff‘“‘m SUS304L | 9.00-13.00 | 18.00-20.00 | — - X
E"al;l;tm SUS304N1 | 7.00-10.50 | 18.00-20.00 | ~— | 0.10-0.25 X
E"alf;“‘m SUS304N2 | 18.00-20.00 | 18.00-20.00 | - | 0.15-0.30 X
E"al;‘j“"n SUS304LN | 8.50-11.50 | 17.00-19.00 | - | 0.12-0.22 X

[0141] <Example 12>
Synthesis of diphenyl carbonate
To diphenyl oxalate (purity: 99.9% by weight) obtained in Example 11 was

added 1.5 mol% of tetraphenylphosphonium chloride, and the mixture was heated to

150°C to dissolve the mixture.

The liquid was fed to an apparatus in which two

reactors (inner volume: 1 L) made of a glass and equipped with a thermometer, a stirrer

and an overflow tube had been connected by using a metering pump with 300 mL/h,

and two reactors were heated by mantle heaters to maintain the mixture at 230°C to

carry out decarbonylation reaction of the diphenyl oxalate.

An overflow position of

the respective reactors was made each 600 ml.. The reaction mixture was purified by

distillation under reduced pressure to obtain diphenyl carbonate.

[0142] <Example 13>
Synthesis of polycarbonate resin

Bisphenol A and diphenyl carbonate obtained in Example 12 were mixed with

a molar ratio of 1:1.07, and maintained at 130°C for 24 hours to obtain a mixed melt.




18. 00-20.00 - X Evaluation 12 SUS304Nl1 7.00-10.50 18.00-20.00 -
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0.15-0. 30 X Eval uation 14 SUS304LN 8.50-4B1. 50
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To the obtained mixed melt was added 0.01N sodium hydroxide as a catalyst in an
amount of 1 pmol based on 1 mol of bisphenol A under nitrogen atmosphere, and
polycondensation reaction was carried out at 210°C/100 mmHg for 60 minutes, at
240°C/15 mmHg for 60 minutes and at 280°C/0.5 mmHg for 2 hours, while removing
the by-producing phenol at any time to obtain an aromatic polycarbonate having a
viscosity average molecular weight of 20,000,

[0143] <Example 14>

[Step (A)]

To a reactor made of a stainless comprising an inner diameter of 27.1 mm and
a height of 500 mm tube was packed a solid catalyst in which 0.5% by weight of
palladium was carried on a pellet-shaped a-alumina having a diameter of 5 mm and a
length of 3 mm. Hot water was passed through the shell side of the reactor to maintain
the temperature of the catalyst layer to 100°C or so, and then, the starting gas
(Composition: 22.0% by volume of carbon monoxide, 10.0% by volume of methyl
nitrite, 4.0% by volume of nitrogen monoxide, 5.2% by volume of methanol, 1.7% by
volume of carbon dioxide and 57.1% by volume of nitrogen) was fed thereto with 1.15
Nm?*/h and 0.2 MpaG to prepare dimethyl oxalate.

The gas passed through the catalyst layer was led to the bottom of the column
of the gas-liquid contact absorber having an inner diameter of 43 mm and a height of
1000 mm, and it was countercurrent-contacted with 0.42 L/h of methanol introduced
therein from the top of the column at about 35°C (column top temperature of 30°C,
column bottom temperature of 40°C). Then, 0.3 kg/h of a condensed liquid (Compo-
sition: 42.6% by weight of dimethyl oxalate, 1.8% by weight of dimethyl carbonate,
0.03% by weight of methyl formate and 42.6% by weight of methanol) was obtained
from the bottom of the column, and 1.23 Nm’/h of a non-condensed gas (Composition:
16.2% by volume of carbon monoxide, 4.9% by volume of methyl nitrite, 8.1% by
volume of nitrogen monoxide, 15.9% by volume of methanol, 1.8% by volume of
carbon dioxide and 53.1% by volume of nitrogen) was obtained from the top of the
column.

A gas in which 13.8 NL/h of oxygen and 0.5 NL/h of nitrogen monoxide were
mixed with the non-condensed gas was led to the bottom of the column of the gas-liquid
contact type regenerator having an inner diameter of 83 mm and a height of 1000 mm,
and was countercurrent-conatcted with 0.33 L/h of methanol introduced therein from
the top of the column, so that the nitrogen monoxide in the gas was regenerated to
methyl nitrite. To the reactor were fed 1.1 Nm*/h (2.1 kg/csz) of the regenerated gas
(Composition: 18.2% by volume of carbon monoxide, 10.4% by volume of methyl
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average no ar__wei of 20,000. [0143] <kExanple 14> [Step (A)] To
a reactor n@i& [Séeps&ahll ess conprising an inner dianeter of 27.1 mm

and By using the dimethyl oxalate obtained in Step (A), diphenyl oxalate was

prepared as follows.

15 From the upper portion of First reaction-distillation column, a mixed liquid
comprising 54.5% by weight of phenol and 45.5% by weight of dimethyl oxalate was
fed with 600 ml/h, and the bottom liquid (phenol solution of TPT) taken out from the
bottom portion of the reaction-distillation column for synthesizing a catalyst obtained in
the same manner as in Synthetic example 1 was fed with 18 ml/h.  The bottom portion

20  of the column of First reaction-distillation column was heated to 190 °C, and trans-
esterification was carried out while condensing the vapor from the top portion of the
column by the condenser and taking it out with the reflux ratio of 2.

At the time (4 hours after starting feeding) at which the state of the column
became stable, when the composition of the bottom liquid of the column was 6.23% by

25  weight of diphenyl oxalate, 29.95% by weight of methylphenyl oxalate, 23.88% by
weight of dimethyl oxalate and 39.41% by weight of phenol, and an amount taken out
thereof was about 603 g/h.  Also, at this time, the liquid having the composition
comprising 98.0% by weight of methanol, 0.9% by weight of dimethyl oxalate and
1.1% by weight of anisole was taken out from the top of the column with about 44g/h.

30 [0145] [Step (B-2)]

The bottom liquid of the column (the bottom liguid of the column of First
reaction-distillation column) by the transesterification was fed from the upper portion of
Second reaction-distillation column which is the same shape as First reaction-distilla-
tion column under reduced pressure of 200 mmHg with 600 ml/h, and the bottom of the

35  column of Second reaction-distillation column was heated to 200°C and the vapor from

the top portion of the column was cooled to carry out to the disproportionation reaction.
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30  methanol containing a detection limit or less (1 ppm or less) of dimethyl oxalate and 18
ppm of anisole.
[0148] [Utilization of recovered methanol for Step (A)]
By using the recovered methanol obtained in Step (C), preparation of the
dimethyl oxalate was carried out in the same manner as in Example 14. From Step (A)
35  to Step (B-3), completely the similar results as in Example 14 could be obtained.
[0149] <Example 15>
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35  examine the effect of the anisole to the reaction, a predetermined amount of the anisole

was added to the mixed gas and the mixed gas was fed to the reactor to carry out
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<Exanpl e 16> Preparation of dlnethyl
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[0151] <Exanples 17 to 19>
oxal ate reaction step,
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47 synthesis of dinethyl oxalate. The results are shown below. In
Table 6, Activity lowering rate is an STY lowering rate per 1,000
hours. [0152] [Tab e6] Exanpl e Anisle adided anount Di net hyl oxal ate
STY Selectivity based on CO Activity lowering rate 17 0 ppm 1, 000
g/l h 98.9% 10% 18 1, 000 ppm 990 g/l h 98.5% 40% 19 100 ppm
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CLAIMS

1. A process for preparing a diaryl oxalate which comprises a step of transesterifying
a dialkyl oxalate or/and an alkylaryl oxalate, with an aryl alcohol in the presence of a
tetra(aryloxy)titanium as a catalyst,

wherein the tetra(aryloxy)titanium is fed in a reaction system of transester-
ification as an aryl alcohol solution of the tetra(aryloxy)titanium which is obtained by
reacting a tetraalkoxy titanium and an excess amount of an aryl alcohol and removing a

by-preducing alkyl alcohol.

2. The process for preparing diaryl oxalate according to Claim 1, wherein the process
further comprises a step of making a concentration of a titanium compound of a reaction
mixture containing the diaryl oxalate 10 ppm by weight or less, and then, purifying by

distillation.

3. The process for preparing diaryl oxalate according to Claim 1, wherein a material
of an apparatus contacting with a reaction solution of the transesterification is an
austenitic stainless steel containing 10% by weight or more of nickel and 1 to 4% by

weight of molybdenum.

4. The process for preparing diary} oxalate according to Claim 1, which comprises;
Step (A) of reacting carbon monoxide, oxygen and an alkyl alcohol to prepare a dialkyl
oxalate,
Step (B-1) of reacting the dialkyl oxalate obtained in Step (A) and an aryl alcohol in the
presence of an aryl alcohol solution of the tetra(aryloxy)titanium to form an alkylaryl
oxalate while removing a forming alkyl alcohol,
Step (B-2) of subjecting disproportionation of the alkylaryl oxalate obtained in Step (B-
1) in the presence of an aryl alcohol solution of the tetra(aryloxy)titanium, to form a
diaryl oxalate while removing a forming dialkyl oxalate and alkyl alcohol, and
Step (B-3) of separating and recovering the diaryl oxalate obtained in Step (B-2),

and further comprises Step (C) of making a content of the ether compound in
the alkyl alcohol removed in Step (B-1) less than 1000 ppm by weight, and recycling
the alkyl alcohol into Step (A).

5. The process for preparing diaryl oxalate according to any one of Claims 1 to 4,

wherein the tetra(aryloxy)titanium is tetraphenoxy titanium.
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12. The process for preparing diaryl oxalate according to any one of Claims 1 to 11,
wherein the tetraalkoxy titanium and an excess amount of the aryl alcohol are fed to a
30  reaction-distillation column to carry out a reaction, a fraction containing a by-producing
alkyl alcohol is taken out by distillation, and a fraction containing the tetra(aryloxy)-
titanium and the aryl alcohol is taken out from a bottom portion, to obtain an aryl
alcohol solution of the tetra(aryloxy)titanium from which the by-producing alkyl
alcohol had been removed, and fed the same to a transesterification step.
35
13. The process for preparing diaryl oxalate according to Claim 12, wherein the
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20. The process for preparing diaryl oxalate according to Claim 4 or 19, wherein the
30  ether compound in Step (C) is an alkyl aryl ether.

21. The process for preparing diaryl oxalate according to Claim 4, 19 or 20, wherein a

compound in which an oxalate having at least one aryl ester group or a decomposed

product thereof is subjected to Fries rearrangement, and a compound having a hydroxy
35  group and an aryloxy group, or a compound in which the hydroxy group and the

aryloxy group of the above compound is intermolecularly or intramolecularly reacted,
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