1/ 51 DESCRI PTI ON CROSSFLOW TYPE FI LTERI NG OPERATI ON METHOD USI NG
CERAM C FI LTER TECHNI CAL FI ELD [ 00011 /51 The present invention
relates to a filtering operation methO(l.l of a ceramic filter used in
solid-liquid separation for renoving fine crystals contained in an

oxi dation reaction nother |iquor obtained in a process for producing
an aromatic carboxylic acid to obt@) filtrate. BACKGROUND
ART [ 00021 Aromatic car boxﬁ%@g?ﬁgge produced by

| i qui d- phase oxi dation reaction of alkyl group-containing aromatic
hydrocarbons. In this reaction, a heavy netal catalyst such as cobalt
and nmangarf@ReSSHLA WeTYREAFIETERINGh DRERABTONOMETHOIN URING S HRAMIC
conpound and an al dehyde is further %qi&%ﬁs usual ly used in the
presence of an acetic acid sol vent. An aronmatic carboxylic
acid-containing slurry obtained fromsuch a |iquid-phase oxidation
reaction is usually subjected to crystallization to reduce its

t enper at UTECGHANICAdNFEEhDect ed to solid-1iquid separation under a
pressure ¢lose to normal pressures to thereby obtain a cake of an
aromatic &%Q‘Odjxyl ic acid. On the other hand, an oxidation
reacti on not herqpl i quor t-ain in_the solid-Jdiquid separ.ation

cont ai ns useful Tizlgt ]Iefggpégﬁﬁlgﬁgﬂt]selﬁgersi ved T‘tj}l%) IIP%eOPCQE?QPE}sPe%h%(P‘u Ogsa
heavy net gdraindias fidfed Ricea fe écﬁﬂﬁlqu&F%eF)ﬁ%'ﬁéﬂ' Bl YeRloR®id ChRE ERRtals
above reaction, it is necessary to recycle and reuse these catal yst
conponent eordasnadeney oxedatten preadiion i mothes iguof Gddsined2iv . peacssk ofor
nother liquosy i.s fed as itself{ back tao a reaction system and reused

t herei n (HBI4HGDE PB@&P%WILH@}CQ o) a’r’?e?ﬁg‘é‘rﬁﬁgr%%en
extensively used in commercial production processes. However, the

oxi dation reaction nother |iquor contains various organic inpurities
by- pr oducBAGRGR{EUNINARE phase oxi dati on reaction or inorganic

i mpuriti ef roduced owi ng to corrosion of an apparatus used. |If the
oxi dat i onQ‘E@iti on nother liquor is reused as itself in the reaction
system the congentratiqn.of t.he i ritl i he..reagtion s

tends to be gra‘gﬁéz;r%'iagl%i g%rbé% %al E%glsgg ?%s]%ﬁ({%?lc?@ hgshgggflpiegﬁe“%’}%é§@0n
that whenyddegiof0sCARYT atd @it citaifihd ARthhtit B d8sGeBHSEs 2 B €6igtRhati08da
| evel , the |iquid-phase oxidation reaction tends to be adversely

af f ect ed. heavy metgbeatakeatpiueh dst cabadt hndmaegnasedor biae cifalysteto which a
aromatic carboxylic,acid | s isophthalic.,acid, th roportjon of the. .
ox dat 1 onb FERGEF G Hothe Doios CrBaoBadicns amatidiydl bnhefapt andéa is
(mother | hauaty heay & tidpidlbate bPaH Bl eld AIIVER 10 90% The
remai ni ng oxi dation reaction nother |iquor I ch does not serve for
reuse in the reAntaomsiisterbangdid acigresanining slurepnwbiodinetl fioamslh a
to 40%is .fed to a step of recqvering ageti¢c acid as a solvent (the
mot her | i Bawid plase exidghion regcunp iy pgually subiestedie srystipiligg tign: touregaice
not her i ")) Q,. S reno A f ar ticy . : R
car boxyl i@ggéﬁergﬁgéﬂﬁa%}%%saﬁﬁg@ﬁcar%%@s}lb%léa% cﬁla? e lﬁ)l}%eﬁoar praiwure

of the ox¢lded it®morerdip@BsuiiNer thdrebPlobleth RacHzet 6f hARGbaRRId edrboxylic
systemis usually from30 to 90% The renai ni ng oxi dati on reaction

not her |1igwudr whi ch does not serve for reuse in the reaction system

d i t o t qf from10 to 70%is fed f. )
Fecover | ng acetPd BgiaRE: Byndynpfiaation Sedctin ogienliguds SheRattin dhe
the catal é/oaid-ﬁa{{ﬂp@@ﬁﬁlsdtfdn%ﬁmn%ﬂseﬂhl %a[ﬁ%%ﬁ%&@ﬁtg?{?ﬂde UGN e

to the acetic acid recovering step and reusi'ng 1t,” t ave been
proposed d¢dialyntt fach usi hgaey @aetdniexc hawgéromsde ibRat e Whéo cimdegtisally
to 4) and the method using a pyridine ring-containing _chelate resin
(refer toPYEstEHS tha abeve xeatigRgltgp necessary to recycle and reuse these catalyst

components and thereby reduce production costs.
[0003]

The simplest recycling method is a method in which the oxidation




[ 00041 In Patent Docunent 2, it is described that an oxidation
reaction nother |iquor contains fine a; tic carboxylic acid

crystals | eaked froman aromatic carbo &q?c acid slurry upon
solid-liquid separation thereof or preci Ei tated by tenperature drop

of the oxieratioohmathet ilsmorpishied a5 disell bagld te Hereddian whegsm 3ngireused

col umm ©o S ERel el DGR, hEAT SR Rys P e ohifylyiived in
crystal s Ushngedidli pFuctBhC prodeBsdy, defol@ver, SMRNbxABRAY LhRiA hbher

fine crystals on an upper portion or an inside portion of a resin

| ayer. Holguer ,coRasimst viaousentgadid amipsiritdesd byoriodaced spethd iloquidtpgiode
for renovi n% the fine crystals. |n_ Patent Docclrjdg{anst1 3,.it is described
that soli 8% FRAGBOT, BHBYSHaARNC FIPUERTGRgPEGHBICEY | QFakiSolP FRIZEBIOgNOL an
not her | ' nc . er at ] . - .
Ferer at uf Lo PR aREACTat S oRdEICE LIS, BBhnoh AG: IfEd g geclt in
hi gh- gr adehd irehetioh oy stempwhagedtt@ntidigort rof Sthlse ilﬁ}%ﬁﬂﬁi@bfirﬁ(ﬂhé Nredction
schematic flowdi agramof the process, details of the filter itself

i's not de8ysteBedendstPdecgtadvsdinmunreagdandisa rasulls ildwsy berml confrmed

an oxidatjon reaction slurry . is ferably. subjected to splid-liqujd
Separ at | o RUBRCAHAE sOsERbBROTLP! Ehg uimbiniar pirgels Aums reramat livel
mot her |1 guoTiqlifl-Phadé O%idasdn relbtioR thhdd & bé AbvERRBY Lftgctkhe fine
crystals is not described. [0005] I n Pat ent cunent 4, it is
descri bed that Horrexdwapld,iithas bpengepditedvthat i thicerrethathr cudbxglic acid is

filter mediumtaq.recqver and recycle an |nsoluble aromatic carboxylic
aci d and tHBABRH a@ﬁs@i‘%@f@"&iﬂﬁ&ﬁéh? §?‘1£?§1<€5<‘éﬁﬁﬂ”8§1 1 pthardiquqr gl back
medi um t j LCRof il trall fi r ' a 9
altrar] 1 PR RR n AL ol rh Aol sevef Bl Fhuf 8o eo o005
filter nme@humentuihitg oxiduciloaneatiibh exotiedilifioravhichstoek| i seev@fCreuse

mcrofiltration filter nedi lgga a bag filter medium a sintered netal
cross-f| ol B eafickion; st andalsi piesent inean paeiw offramokktor 4% is fed to a

mcrofiltratigon filter nmedium.qr the Jlik It is al;so descrihed at
among. ¢ heSEPIRPEIV RGN B det FSRRF ((hernbihsh Bldigia fed Back 1 'the
anti corr OfdatiodNystirihs IR hAUESs RFheF RRhoLFr aMI®, {1 hdShediSreported if
preferred because the aromati c carboxylic acid as a product materi al

trapped othe fwoniatic earhoxgiiomeshis 26 rephithalemedioarbexylueacidnthe proportion
recover ed. I—ﬁweveé, .details of the f'hjilteriina o&rati n are not .

di scl osedof &h¢ 9% allongirartiopucthare diavnsifed bagk 4p) e yearbian sustean 1s
obt ai ned yhen ey n er Al - @[ | I p .
of the ceram (l:ﬁfl tergbidé) I@g?ﬁéerﬂt} a%nfé ll’c[)%l?g %@ﬁ(g%ﬂd&g[lﬁ%ﬁgﬁ %o?lfél %ﬂlm
pr ocessedwhycla doeosmtfdedwe fibl eabé an et hattitsl Bgstant @hdnisCpfddeh®rin an
the fine crystals deposited on a filtering nenbrane of the ceramc

filter arempuptef &enpalite A ey diashetep duecovering ageticatidiaswyselvant

fl ow ng through flo th to obtain a clear, filtrate. .Ho er, .1 .-

since a f11terta puehRTel ettt hidefiy i arrup g HANHER, goidation
deposi ti ofeRtiohh@othée lighys® 8l to tHe h8eti@@Kid PEedverindt @tregsmﬁdtﬂ&smg it,
filtering operation to clean the ceramc filter. t he met hod

of the cldwnirdpvet besre preyosed theevhethod tista ian shionhestchangk ezaim{Patent

conduct ed_by interrupti circul ation of. the oxidatiqn react.i on

mot her 148 vmﬂlgmln% éﬂ%&@gﬁl@f ﬁ%et?lpﬁm}l%&sha d%yrfﬁ@edépgwpetéﬂm%rc,hebfte

a net hod jn:whigh. ifpi i ontinuing the circul ation
i[agbegg&]e?& id Pafangq?ﬂ%hﬁn@gﬁ?%hw g

t her eof . od I'n Which the circulation is
interrupt@dp4in order to renove the deposited fine crystals, a wash
sol vent capabl e of dissolving the fine crystals (specifically, for
exampl e, an acellt Bataitdemiment 2, i ipdesathestigitianeotidatiopaenciden ppether
ceram c Uél ter ta cl eﬁn a ,surftace of the fiitgri%ﬂ lrregb(;?ne and'thet.
wash sol vaREYs POREHT BREHEHAE W PROKY BF 4614 5D PRETGIOBH ) grorpatc

carboxylic acid slurry upon solid-liquid separation thereof or precipitated by

temperature drop of the oxidation reaction mother liquor, and therefore when



(back washing with the filtrate). This method requires no fresh wash
sol vent (producing no used wash solven?) and can be easily conducted
only by interrupting the filtering ope épion, so that a filtering
performance of the ceramc filter can be substantially restored.

Ther ef or e contipuapdly depdingoidhenag dptien reppeider mothes Hslusyde 4 resinicobnadgo

operationsg_ b amc.filter in a general cross-flow type (refer.}o.
ot ent | DobuaRT 78 Ak, 1 Fomts S R g 208 i Ol R e £l
descri bedetdgih ddiek €0 ‘Eké&éﬂtﬁiép@gitﬁ)rﬁém& 5194 bityis@dlls oh R APPET BoFHANSF an
than that on the stock solution side is instantaneously applied onto

a filtratedide poftitn of agesialayer. bilowepes (RatentabPdcaument 2 failatte describe a
forced into the filter at a li.near velocity larger than the filtering
| i near veFB‘Eﬁﬁ? ‘F%tlwgln@.]fclfeqlwé‘nga@@ ﬁ/&% rﬁrﬁétaé%er et h%énﬁnltt\{:rl.t 18
This neth '.ﬁﬁgp r; & Nt Rat. a ﬁT&% ' [ ' AV
short. Bésd: roﬁ??ﬁ%8%%%?%ﬁgg“bpéé§§ﬁﬁfgsﬁfn t Fggg@%uﬁgg?ﬁoﬁﬁéﬁguon
const r uednidihtr lig@ot datadvanct, hha tweipedtneshoichighertihan ahempebgture of
filtering |inear vel oci}’% is |lowered owing to clogging of the filter
the back W& HDeyaEpsr atABhough har hmstallator eplase cohdudish sade filtagafor
vel ocity |l arger than ch a lowered filtering |inear.velociiy.
ovever THBSTS, EBTIPHE drPstePh gt Srepiing i subRTabie, DaWepiatiam of the
pi ston fagiddeky, Jutails REMS Filfed litb] Pkt ide8EhibEA! tHEPatdift TbdliRESRLS ahd
pressure applied upon the back washing operation is not described.
[00101 6, it id desgiriian thaf aRaradatidooesetion duriiyt isi prafesdhly Fadjedied to
afiltrate. s .reversely flowed froman outer. periphery side to a flow
path si desidHaf @%Pa%l%ﬁbﬂbﬂﬁ&r% Febieat o eltetals W thy pRdation seaction
filtering " i L ' peci ;]&ﬁ,t_-' idnd S .
describedn#ﬁggfgggﬁlé%n'ucf%#%g%ggﬂbégggﬁgﬁgﬁ% [ t#gngg%u%&ﬂgFﬂgéfémt
back washdegrilmdpreferably perfornmed in order to prevent fixing of a
cake Iaye{ on.the surface of the filtering nenbrane. There is

menti onedl®®8h a back washi ng mechani smthat a sunp for back washing

back washin LS i n..a_recovery..side of.the filtrate .
o the ril 1 et S PabenRRUbLAG: 20, UBSEHRLY Rl P pilinin fight RhfgS oy is
ai r conpr gksesd ehrcugh At bidieim td) réeedePladd AsysRO¥A ihBolibfe atomatic

there is illustrated a structure including the air 6/51 conpressor

and t he beatbowgitianyl pod thenither insobalpaomupmends.er Aelexafdpdes nfjthafilter
filtrate fromthe outer perj.phery side.of the fjlter to the flow pat.h
Si de. t her Bisau, Tt g BEBHBRERh BiroAlualind At BetimerA WirBiyation
describe gigengralufack Meaftade Alk: [Rehiha, dESEbbORRC I IR,
for efficiently conducting the back washing operation. Also, as the

back washhpndronstchoridhBltbi higditien,iascrvep@atvechramic ecioveilyratidrefitibr medium,

filtering performance_is gradually lowered so that the filter finally
fails to ®xfgbitter raedivm @ sintesed metal cremsiien ceramis geirefiltvajion filter

after the_ciycul ati Q he .oxi-dat i ] .ot her,1 i r ks .
i nterrupt Iél%,d E‘%ﬁé%é}?gsn% CO\%’i ﬁ%fr%fgﬁgﬁ%% e%g! Iengeﬁé {(}1 nt(%lrennmjigi/vagﬁilﬁgalso
with the Beshibed Vs adnshOrhbas Kilvas bhdtHaMH cko-NeshfiRehtieRt using an
Prior Art Docunents Patent Docunments [00111 Patent Docunent 1: JP

53- 102290anPeqnsivhoeadetigl: tampeeatlsggesiskaieterDoganbier 3is JRreferred

20021257 Pat e Docunent 4: JP.2003-507160A Patent. cune 5:
2 00810 5RCR S LR AP AL A DRYY HRO8 58 P e bish S LIl SRR the Hiter
3-131312 t 2.8 - 24 > " c : 2.
63- 51913?1%3%12%0%% %ﬂ%m%?gl? Plié’g%%{aﬁg%zgéA‘ﬁ%{‘Jﬁ%ian’%pﬂéﬁaﬂs of the
| NVENTI ONfiReniblgesperatiba el vaddibylobdd® dmd/ énisi wer¢l90lezbribed that Ahdidtable

in the operation for filtering fine aromatic_carboxylic acid crystals

cont ai nedtuihulencsxisehtabiedr whenisRerpelds mymben el pyluideanissing) ishpe a flow

filtration usj a ceramee fi.lter in,.an _aro i arboxylic acid

product i O%atpr%fgtglsesc,e?g er gl%ie% %E%giel BpgggﬁPuﬁ%h(ﬁ)gpr oblem that the
[0006]

When the an oxidation reaction mother liquor containing fine crystals is



7/ 51 been found yet: (1) a sinple filtering operation method
in which the filtering operation with b ceramc filter can be
conducted by the cross-flow fi Itration r a long period of tine

wi t hout cl oggi ng; and 2) a filtering operation nethod in

whi ch no psecessedh hyaagerosadlone fdtlaél%ﬁhe@@ﬂv‘éﬁ?mgl 8 ¢ezguiie diltenvpihes fine

f Sol Rr obl. 001

|t ensi veCPaa AHRS R S8 chiirvine neBidve B frofih Tl By Mrorea
i nvent or s Wiakea hiRdwasBinddb @ #itth 8idiRuUEatihs 1RAA rmwﬁagrt%b@@h M Dath
and have acconplished the present Invention. t 1s, the
present i bvehtdiom clkhatidtrate. t Meweverosinng aaSitedng felfornmand®)is grifuAlly

filtering operation method for filtering fine crystals contajned in
an oxi dat ABWTIALS B RS dEPPFIGeE Oldiheatime gy shals, B tckesaiiresy to nterrupt

pr oduci ngy AN QIR { e GBLAYSYALn B Gh:BxEERAIGOT terephthalic acid by

1 On using a ceramc er ‘'while conducting a

fl owi ng circul ansahe epehatlicfnhelkldamengxtihdas naly beasdd omemoddh which the
| i quor, the method conprising: conducting (1) an operation for

filteringckhaing e ndacted byaiterrupting cférmu@tlongof( |th9 erifhaidn reaction

hi h a filt '
ol cul ot BroeBpk RarPbROs g bt cne e BB P} Bie Sebmu Bilcyuth A otppd in
the back waski ﬂﬂs%ﬁﬂﬁ&ﬂe@nwﬁﬂéf&oﬁﬂ%uﬁﬁé thatBc R R% ﬁh%'i‘QMCt ed under
the follow ng conditions: (II1-A) an operation tine thereof that is

in the ralif®4df from5 to 60 [s] (11-B) a differential pressure
between a filtr n sid ndaflowpaths de of the cera Cfl|
which is in thefl a@'@ mgihod o W@ehtwelCBCpiaﬁ&]n 1%FPt@)1u§tE;TCLeH}r?@ er to

l[ 'mnﬁ]ar Veg&ﬁb\t}é{ tl?é zl Iﬁl?sbgédl ﬁl{l@tﬁ%{ar als, ¢ é?a ?ﬂg%‘{ %IQB{ Efsgmv'n% tﬂ?ff‘ ﬁi?le

range of &ryenalsdspeifeslat, foeerdmphs aaxadhaid wid sebBeht)oflowdtherudh theoflow

to "a terrperature hi gher by 35C than that of the oxidation reaction

not her | i Ba@r of thegeggpmic filter to clean a surface of the filtering membrane, and the
wash solvent flows from the flow path side to the filtration side to penetrate
through the filtering membrane (normal washing with the wash solvent). In
addition, the wash solvent is effectively made to penetrate from the filtration
side to the flow path side of the ceramic filter (back washing with the wash
solvent). Thus, by using the method in which the circulation is interrupted, it
is possible to fully clean the ceramic filter and completely restore a filtering
performance thereof (refer to Patent Documents 7 and 8). However, the
method in which the circulation is interrupted has various problems such as
need of using a large amount of the wash solvent, time-consuming procedure,
complicated valve operations upon feed and interruption of the oxidation
reaction mother liquor as well as upon feed and interruption of the wash
solvent, occurrence of treatment of a large amount of the used wash solvent,
and so on.
[0008]

In the method of cleaning the ceramic filter in which the circulation of

the oxidation reaction mother liquor is not interrupted, a filtrate is allowed to

penetrate from the filtration side to the flow path side of the ceramic filter



[0014] (2) The filtering operation nethod as described in the above
aspect (1), wherein (I) the operation f filtering the fine crystals
Is carried out under the follow ng cona lons: (lI-A) an operation

time which is in the range of from60 to 1800 [s];. |-B) a

di f f er ent (kackpweskineewitdt thechiltvate) f | Phipurethed dequines nhdrésh waghisotvent

i de that i inth f 0. t 0.5 [[MPa] :. | - C
ol el nt gttt Rl AR, Fash” BT A ia e ersily eced GRS by
i the fl : A i i i g N
1600 to 15NebAlil dRCARBIAY Cottdddf, Ifithat % Hltduife "ARARANLS B the

(1-D) a fcéraenicrigtér ceaabe \sebetdrityaldy rédterdd.| tTladrefdrbathe above tdeghod has
range of from 0.5 to 3.0 Jmhii [Q0151 (3) The filtering gperation
met hod as{’ﬂ%‘% Bieayeytly e Y&%é@%ﬂﬁf@;})‘é&fﬂ)%lﬁ)uw hyog cexgppicglter in a general

COMDI | 81 NG CNAIEL NGofd b IpARRT NS 0G goeralion with a wash

sol vent e mal nmtai ning the flI'owmng circulation operation of the

oxi dati on[go@@dti on nother liquor. (4) The filtering operation nethod
as described in_the above aspect (3), wherein (l111) the back washing
operation with Imdatesh [aswmeent Ps it ohdesuderditbat witite cochlating a stock

oo 5 ¢ osalablont; & 1388, MieBay ke | PERCrb L, k! Sobibedens
filtrati oms%hﬂﬁargemsimpﬁﬁgyvoﬁ% h ﬁ.‘ﬁﬁ‘é@e E&Egr}ilﬁ&ec&}?sﬁi&léﬁ%}‘h Mston, and the

operation with the wash solvent that is 1n the range of fr

1.0 [ MPa] filtrate is f@uckdl-iGYo ahbeftengtl a Naararvedlocity Masdert Heamabh filtering

sol vent Uf)Oﬂ t he_back washi eration that is in the range of fraom
1

1.0 to 20UppdnFelogly to condnw%t ?ﬁqleoiaakt@ t gperadion wd e hilkat v ehlis

that is i : . 3 . f. I, i.Qn
reaction Hﬁﬁtﬁ@t} Eﬁ%ﬁ‘o""?{m %e(zm[nhfe}nﬁeﬁrrl%;grﬁ S:E{ 3&%&&?8%&3@%@9@5%% (#%gh t hat

of the oxidati oRrdraaticl @ntebthef Fxagiles in [tBKLBbcurhbnt, iBds fdohb@fledGthat
operation nethod as described in the above aspect éft{)e or (4), wherein

an oper at tHenfeadnie péithg methodheesiesy bt that whenf the BHenpg heedy melocity is

?;yftei)lla:t ]é)?j%e?éﬂgor{wgin | ll,c? cfo%%inbga% tﬂlg%]it:glg t%gelg:ﬁ':tki %gs}%r}gh O%)Q]?atfioirll thn?lIl Ef:he
filtrate is conducted at a linear velocity larger than such a lowered filtering
linear velocity.

However, the above method has posed problems such as use of the
piston facility when industrially practiced. Further the differential pressure
applied upon the back washing operation is not described.

[0010]

In claim 7 of Patent Document 10, it is described that a filtrate is
reversely flowed from an outer periphery side to a flow path side of a filter to
remove particles fixed on a surface of a filtering membrane. In addition, in the
specification, it is described that upon conducting the cross-flow filtration, a
periodic back washing is preferably performed in order to prevent fixing of a
cake layer on the surface of the filtering membrane. There is mentioned such
a back washing mechanism that a sump for back washing (back washing pot) is
provided on a recovery side of the filtrate, and the filtrate is reversely flowed
toward the flow path side by an air compressor or a pump. Further, in

Example, as shown in FIG. 1, there is illustrated a structure including the air



when a flow rate of the filtering operation is not restored by (I11)

t he back washing operation with the filbrate, (11r1) the back washing
operation with the wash solvent is con8{?dt ed. (6) The filtering
operation nethod as described in any one of the above aspects (3) to
(5), wher edpmprérsovasid el hesin wiashiagaidtc whetldisheapamde ef wateesely dluvang the
of fromO0,1 t 0% mass. The, filter]. oper at.i on nmet hod as
Gescr | bea et fogh el puga weststibay sstoet 8 Aty B8 fis HopitBisndeshereot.
t he back washi ngjQR&%eat i i it . .
circul ati on out Pleot con’dwﬁy {_f: Q{ebs{oepp? éeﬂtcte)rag%mgﬁﬁ)ﬁlt?%r%g{ ?eggeidﬁ%ead gf"%elal
produce abdclt frershiihgabup i soirdestiibe ebyuireatinng foheffididhtlatcendutBng the

The filtering operation nethod as described in any one of the above
aspects (bgck gvashingpegeatipn heAdsoonat ithec Apsloxyriling withhnthe fdbake is

nordy tr i hae ARl Heoeb BN ErRG fer BRI kA RN 1o e &8 ha
pyronel | i theripek inall 5faﬂ§fﬁ8bﬁﬁitﬁﬂg@ﬁegggﬁhr%dgélﬁrﬁﬁeﬁarﬁaﬂce. In such a case,

2, 6- napht hal enedi carboxylic acid. EFF | NVENTI ON [ 0017]

It has beeaftef thadirchiatimhehtlid osidatipatmastioontatheediquoras iokddapteal the
reaction nother Jjquor i n aromati.c carboxylic .acid.productign
process afe s é@gwﬁ%ﬂ% ﬁ’@ @F@E‘%éfkfyowqmaﬁr‘ﬁ?? gu‘é’ilﬁg%ge c%?g?ﬂselvent
filter, dygat? HaR wR8LAL Wath YRYEF Ihiggl‘r,&% conditions, it is possible
to attain t%]g fbg’lFowé)sﬁ{gl ffects: " oo 1) a filtering operation

can be sinply performed for a long period of tinme w thout clogging of
the ceramc filter; (2) no use of a |arge anount of a wash

sol vent | Brigedgédocyyments (3) terephthalic acid contained in the
wash sol vgn i h been conventionally discarded together with

t he wash Bitet S@umgﬁt eani ng can be recovered. BRI EF DESCRI PTI ON OF
THE DRAW [¢@831] 0018] 10/51 FIG 1 is a pipeline diagram

showi ng an enbodi ment of the ﬁresent i nvention. FIG 2is a
pi pel i ne di agr abtahdviPenpnaenit helP 8ADER20At of the present invention.

FIG 3 is a sec}iponal view of . G filter shown in FIG 1 or
FIG 2. PROFERFEFENEEINERHS FERIPAREING oUT THE | NVENTI ON | 00101
The aromatic capRXN!Thee@cs st @SJIdggngl@?thn the present invention is
a conpound produced by |1 quid-phase oxidation of an al kyl

gr oup- cont ai ni nBatemdMddumdytdd a2 R2D0B-50TAB0AI kyl gr oup- cont ai ni ng
aromati ¢ hydrocarbon may be a c\g{gﬁound Eavi ng an aromatic ring to
t

whi ch at | east %ﬁ@wwm%@: 3%)5/8 évpl&s bonded, and the
aromatic ring r@gtell}& ﬁdcﬁﬁén@se@@%ﬁélﬁ’?%?ﬁﬁcar bon ring or an

aromati c heterocyclic ring. I c exanpleés of the al kyl

gr oup- cont ai ni NPa @M MRdduenddT:QfRBbHIM1 312@l ude t ol uene, o-xyl ene,
m xyl ene, 1,3,5-trinmethyl benzene, 1,2,4-trinethyl benzene,

1, 2, 4, 5- t et r amePaentdeocvament & JP Hi30RYA benzal dehyde, 3, 4- di net hyl

benzal dehyde, 2,4, 5-ttinmet hyl,. | e, 1,5-di nmet hyl naphthal ene
2.6-di met hyl  naphtehd| %&m%{ﬁﬁ'?? é%ﬁ%ﬂ%ﬂ
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SUMMARY OF THE INVENTION

Problem to be Solved by the Invention
[0012]

Thus, in the operation for filtering fine aromatic carboxylic acid crystals
contained in an oxidation reaction mother liquor by a cross-flow filtration using
a ceramic filter in an aromatic carboxylic acid production process, there is still

present such a problem that the following filtering operation methods have not



[ 00201 Specific exanples of the aromatic carboxylic acid
obt ai ned by |i qui d-phase oxi dation of gﬂﬁ al kyl group-contai ni ng
aromati c hydrocarbon include benzoic a phthalic acid, isophthalic
acid, mtoluic acid, trinmesic acid, 3,5-dinmethyl benzoic acid,
tr|nelIltbee@ébmndpgﬂonellltlc aC|d 1, 5- napht hal enedi car boxylic acid

and 2, 6- napht ha}jgnedi carb ic acid. and so .an. er ... . .
erephthal e aclll 4 Sl SHURE DR teR Mol whitd flsesagpperation
In the |i q}‘iﬂ?tﬂ@%@f’arﬁi@ ﬁREi ggnr&a&;ﬂmw& bg%eadl%gé waﬁlgﬁaﬁ%mggng
aromati ¢ hydrocarbon, a heavy netal conpound and a ronlne co

are used psriodbodltirse svithdi21¢ggihd/ &id and if required a ni ckel

conpound, a ceriuym ¢gonpound, a zirconi um conpound, and so on nay be
further added tHerefilfermgeorapsion methrstiy Whieh neageles Sigsraysanat of a
and the o npounds may be respectively used, for
exanpl e, H;i‘%b R?Eorr% o%gglrllggr ganic acid salt, a hydroxide, a halide,

a carbonate or the |ike. Anbng these, especi aIIy preferred are an
acetic aC| d salt and a brom de. The concentration of the heavy
met al am fpx oblemmncent ration thereof in the oxidation
reaction r@t]{%ﬁ Ilquor and not particularly limted as long as it
lies with e range capabl e of accelerating the |iquid-phase

oxi dation react hgn, 159{11@6@@1@2{&151%‘%]nfao'iz‘%‘”e%{v%t LORAPEh&EPRA behR9nd She
usually 100 ppmor nore and preferably O ppmor nore, and the upper
limt theakofe bbjedl)Otheppresent liassnturd hppvaf ﬁﬁa:tﬂ w S0 ppd ginpleskltering
Al so, the concentration of manganese ions is usually 100 ppmor nore
and pref e?%laylomeﬂmél ard have acgormplisBed the presemtinyeriiegsf i s 3000

ppmor [ess an BE‘F ﬁ;ﬁ‘@ #)}(e&?e%EQHﬂgﬁ@lgﬁ 1!3%%%8 tJ 810 2%1 owing 25PS a#g (p to (>§3)

brom ne conpoun ase oxi I on‘reaction

be any br @ Aeflﬁ@ﬁmuﬂﬁeﬁﬁldrpﬂﬂet@ﬁ)dl forl ﬁlﬂé@ﬂ@'fﬁleoﬁl);kb@alégcﬁitiﬁ@éd/ ad an
in the reaction systemand generating brom de ions. Exanples thereof

i ncl ude |mdgbmnc 1m®mmen@ olitn@lgl sehthingd hydeogeecess offirderodedingnan
brom de and ¢ and or ne c ounds such i
br opacer oA P Pae S dRerh hctereshih 58 T dragen Harofftyation
cobal t brgginde, Qélmmﬁmwﬁﬂév%ﬁaubﬁngta Hat;bhﬁg cuculatmﬁf faﬁel ration of the
concentration of the brom ne conpound used 1s defined

concent r atxidatibharection mdther digudat i on reacti on not her I i quor and

not parti cul arI I imted as long . as it lies within the range capabl e
of accel erating h‘éeF}F FHRBHEYE oxi dati on reaction. For exanple, the

oraror bty G0 PR EARASYL A Spbaa Sl AR RRE R AR,
or less and prafoelﬂalbtmgwﬂ() apaek Immgoagal}ati@i Skitheact fihate while

tenperature is excessively low, a large anpunt of internediate
react i on Pesdidning reiflowing parwlation pieeagion off the eiidatign repeion meother

reaction er exc 5| vel th tic,acid
water cortn o Fhe pedk REGaGk herath? uth Mo RGiEE pERECHSI Bnder
a | arge coyimsloWAe B8 Sitions: The pressure in a reactor used in the
| i qui d- phase oxi da§| on reaction is not particularly limted as | on?]

S

as the reacti or(Ilbys henopesatiapainhne therevdithatiisnimtheardrigguifdr@hase 60

e TR gt SR ) e S e
ol ecul ars&ﬁ %8¢hs COX c"ﬁl@& %? H 8 13 3 fFFrét (Pf H'd‘g@ﬂf in

the |iqui hase™ oxi i'on reaction i nclu arr, 1Tnert gas

oxygen and Oxyg(enob laCﬂ@edirfg lihedr vélovilt R of elhe fiaghtd thaa;slsaﬁdh@crahgetomﬁom
use of air is usually preferred. [0025]
1.0 to 20 [m/h]; and

(II'-D) a temperature of the filtrate that is in the range of from “a
temperature of the oxidation reaction mother liquor" to “a temperature higher

by 35°C than that of the oxidation reaction mother liquor”.



The oxidation reaction slurry containing crude aromatic carboxylic
acid crystals which is produced in an %;l dation reactor used in the

| i qui d- phase oxidation reaction is pre |labl y fed to a next oxidation
react or Cﬁginetﬁt ed in series thereto, and is further subjected to
final oxi §49n reaction with an oxygen-containing gas. After that,

foll ow ' d | i th h tallizati :
vessel's niah T BBl Haatoh I etR i LR LRI EE e B8k L wherein
required, () AR obBRad N Fspfilterih@dhb Firdd@vatg eabenie £ 0ht nlibathdfollowing
separation step. [0026] An exanple of the I1Iquid-phase

oxi dat i oncemhicionen is as foll ows. For exanple, using an apparatus
with a commercial  scale, mxylene ihts]ﬁsub.j ected to (|gj qui d- phase
&

oxi dation by ai "A} 25 OPPEHINL Hipag R1s ohe xangeaf fEem il tor LA fsd-
1.6 [MPa@) in gt@n%%ﬁaf&tﬁl %99@1&9%?%9% e FRGE tﬁ?%i%:]?aﬁlgl]nﬂge

hydr obrom c aci rous acetic acird alrn a crude iso

aci d sl urfijtratiba si@neleisahiths rahge 96 phinh 8l0Tta0.5dMB8R6 by wei ght ;

t he concentration of water in_the hydrous acetic acid that is a

di spersi ng nedi Ui®) a seplating Gresr veladity né thesxidation rxsagiipy methendiguor
i ntroduced intg crystallization.yv el onnected in series

subj ect o By APFIE U EaREY FIREReL M PEEAE Yafa g5 )60 to 10000
Next, the[gx{ldatieRsh@ACAH A iSlel bf ¥hd Ao@qRliBdahe Separate the
aromatic carboxylic acid crystals therefrom In the solid-liquid

separ ation st ep(I-Dhe fdtardeg Aneanvelocitzrof dhy ifilerase thiaisisunrthepraoga of drom
inthe |i ui%biga[se gxi dation reaction is separated into crude
aromatic €& Itn¥hci g crystal s and an oxi dation reaction nother

| i quor “S[d?ﬁ5 solid-liquid separator. The solid-liquid separation is
usual ly carried out under atnospheric pressure and nmay al so be
carried o) Tl éltean) bperaticas siwthod Breddsempedanutle: hbotdaspect (1) or (2),
solid-liquid separation is not particularly limted, and is usually a
t enper at ufrthemspmpiisng pendugitngSITht aobadk smshing operptignuvid andgesh
at nospher i ressure, f.or examkhe, in.the. range of frqom50.to 115C. .
The upper e SIS e LaRiRRRS otinie Bub o part AR ot i Pation
pressure j&ct@imotad My @s. of the solid-1iquid separator include a
centrifugal separator, a centrifugal filter, a vacuumfilter, and so
on. [0028{4) The filtefing apeirativn omethedots describefan the pbore sepestdBhdvherein

the solid:ljquid separation step contains the fine crystals

cont ai ni ngﬁ)ﬁr@ei?a&?fa‘ffﬁgh%m?m withd swaﬁrﬁ?lﬂeesh%swéﬂqte%mder the
t her ef or efolfo%viﬁg%ﬁﬁft &0 a cross-flow filtration using a ceramc
filter to recovér the Tine crystals of aromatic carboxylic acid,

t her eby i nprovi @H-Ahanapepatioh ¢ied tlérebhthatrieintthe raagdokfioinc 5a6i1d0 [s];
I n addition, tBﬁngim ting clear oxidation reaction nother_liquor can

be directly subflHcBeq didfezentinhpyetsure devwren shedilémtian fifeaapddha flow
[0029] ooy e SRS e EAATLERIJ &8t TRY PRI UL elharis in the

am-c porous or exanp reno
suspended; &Beomb@cbepilay [Muslls, etc., inaliquid or gas in a
wi de range of fields such as water treatnent, waste gas treatnent,

and medi cal andIfoGH # ife¢dngbbneas elacitysoftbel wesh salvey siponl the back
strength, durability corrosion resistance or e JiKe, . In the
ceram c fVRERIIE ?Rf‘é%E‘é?Pdﬁliﬁﬁgl%H} 51&%1%0&?%@1 %-bﬁaﬁdoén@%e@n%s a
filtering materdpl ) ROWENSErathie GPRAE Slast] SHIEHLERAOILINBAE Sl Bf from
filtering performance and a urd penetration rate (i1.e., processing
capaci ty)‘thehengeratine @dtleusxidatyni®avtien mstherdidshf ab€tlhe tpppeigture
and a filt.erin%gnergbrane of a 14/51 ceramc material is formed on a
surface ohighgs byuBy( thas that of the pxrdafiemppactiophapthey ligeor'i | t eri ng
menbr ane f-[O?J %gnfi gured to have an average pore dianeter as small as
from abou (} 1 to about 1.0 Jimto ensure a filtering performance,

(5) The filtering operation method as described in the above aspect (3) or (4),

wherein an operation comprising (I} the operation for filtering the fine crystals



The filter in which the filtering nmenbrane is formed on a surface of
t he tubul ar or honeyconb- shaped substrg? , €.dg., on an inner
peripheral surface of a flow path ther is mounted in a housing

such that an outer periphery side of the substrate is hernetically
i sol ated Rndrillrthedmckurising vpgeatosn wish mglmat%lﬂmpﬂht&ﬂa amide f1ow

path is opened, ring her eb vi din L 1L OS

filter. [0031] when® *?‘EW 18 %rogftg‘-ﬁa%ﬁttéuflﬁa pepoR ds pie Z‘rﬁ%gﬁa the
in the pregeRtydshys gbp%tmmtﬁwﬁﬁl&fé @mﬁtmzs&swaeﬂﬁl dlifion with
substrate (a suppor r) is in the form of honeyconb (r ncl ucrill

a nonol i t bje washregpleertas genductedr of flow paths extending in parall eI
wth each cst,ﬂh g:ln t he substrate, vgerel n the filtering nenbrane
conposed & MRS PReIpGIoReRICEROh AS idsrerbysern pRE e dheabeveraspaes
flow path

pr ef er abl §3 )ft;(l;g(ﬁ% 8:5’}%51%9&'%}? Q%SQSS%E%EEC%%%SQE? }{a%ﬁ‘!g%qg%%r%%r Cl eerftl qf from
avai | abl egcetnsi% Hyl ek, nmay be used and the exanples include a

ceram ¢ nenbrane filter available from N& Insulators, Ltd., a

cerani ¢ nEAFamlieringeperationamethdd @mdpanmbe(dorrpany ané of therabeive aspects

o ura ¢y (Dot WEmath pPop R Rk RN Eb by Eiiar af%ﬁwaﬂt@femmesme

15/51 eachn ot Atuiatienr dlithd éoadhb@sﬁw%e Qbr &IHICOHEBP% re(%] produce a
In the cross-flow type filter, a fluid to be treated such as g and

liquid i sdff&iehtlahpmuwdhmmbﬁrafeedmgdlélecﬁltta*te substrate into the

fl ow path nd en the filtere enetrates through the
filteri ngaﬁéﬁ?ﬁ’ f&irélmgswsréawarms q ﬁ% e&é%%ﬁm any $pefddae ghoypaspects
flow path (o) i h
Subst F at e(51) c5§ (Wﬁ ?H tﬁé %gb&{%ﬁm c'fréIH ;éﬁg‘éé n?}él 1§é’§ L e%s oﬂg o‘gfgtek Sic
filtered gad, bhth@ﬁ@‘aefcedsdﬁlﬁﬂmhhea@ﬁ hey- tcﬂﬁfd: sadf @ﬁﬁl@%i(ﬂﬁcﬂf 3tAtdimethyl
substrate. [00331 In the above cross-flow filtration, the tine
of the opb¢BZdi®Rddr tlrlmetlbtlpn@mdh@mmlleﬁwﬁ@ad,s ll%napbthadenetbcamwhc
seconds and ip ‘B{ﬁ»@a ai erféo t0 conds When the tine
of the op%? g‘t&} ht Yoy c‘?lgaoé‘éf géi((f ds or longer, a change-over
operation of valves can be prevented fromtaking place frequently so
that a service life of the valves can be naintai ned. Wien the tine of
t he oper aBFHMEGDHON THEANVENTIORO0 seconds or shorter, a sufficient
aver age f ing flow rate can be nmaintai ned wi thout reducing the
filteri ngqﬂlgjv rate to 0.20 [nB/11] or less at the tine of

term nation in {h i i0g. i §= | : ST
per formance rrayHbIe?a% ygglhﬁf;?h?l gthéﬂ‘g%%ﬂ hhg rbl%%‘% ﬁ%[)h&ﬁhbpgmt hie oxidation
filtrate. rda@@idhlmother lighbe ifi e lahainlalﬂg: ¢drheRyliy @bﬂbpiddlﬁftldrhpmcess are
oxi dation reaction nother liquor in the flow path of the ceramc

filter upvtbledsddetthagrosrsilopdilirataon u@mg { pexamicdilter duerfe theyapeanigon

the 1 ow it HOWICodRRREPE 3 PReRR oo 38 Plorin 56886t ) or
nore, it is pos@)hy Elun bﬁéfhti’orﬁ whhind @ﬁﬁm?f 55@1%1:%(1&6%%15% b&8od of

fine crystals deposited on surface of the teri ng nmenbrane

t he ot hertlhmnmthmenldgigmgoft}m eetmngclﬁlteear veI ocity is 10000 [rﬂh]
or less, the di{?&erenti ressure bet nI et sid nd an
outl et side of &Ooce '30 HEP pRpoynd rseWéﬁ é&l ‘?elnér’ﬁ nge “ég

excessively, sq t)*l%&e;?hﬂ%‘éﬂ% %&H 84{&%5’1]1@1 LR HeNG A QK] &ﬂfréx?ﬁ‘mﬁ@ﬁtﬁ been
nDther i quor is ' not require ave an excessively [arge capaci
(i.e., itcdment®Bhallyptiscdded togeHeppsBSthenwhsiaselvient GQRnSclbhind @HH be
|nvest ment), and further there occurs no fear of damage to the
ceramc flqct)‘é@ledr O-ring. Meanwhile, when the ceramc filter has a
plurality of flow paths or when a plurality of the ceramc filters

are used together, the circulating linear velocity in the flow paths

BRIEF DESCRIPTION OF THE DRAWINGS
[0018]




The filtering linear velocity of the filtrate upon conducting the
operation for filtering the fine crystﬁ},? is preferably in the range
of fromO0.5to 3.0 [m1l-11. Wien the f ]ering |l inear velocity of the
filtrate is 0.5 [mhl or nore, it is possible to attain a sufficient
filtering perfoFlandels apiphlinethiaerammnshowingnan ranbodimesritngf thepaesent
velocity of the filtrate is 3.0 EmMh] or less, there occurs a |less
fear of d Y5 the ceramic filter or O-ring. The
differential presgure jbej viﬁﬁehhbedifalfgex\hpghhw%gieaﬂﬁef Nenbbdid&t 8P the
si de upon conducting the operation for filtering the fine crystals is
pr ef er abl prégent imversnge of from 0.05 to 0.5 [ MPal . When t he
differential pressure is 0.05 [MPai or nore, [t IS possible to attain
a sufficient 1'9 i Ffér Sgg aﬁ@?ﬁ%ﬁ%ﬁ@@’. ofch ceqanisitHEqr q%mgm mAdtr- dise FIG. 2.
differential pressure is 0.5 [MPal or less, there occurs a |less fear
of damage to the ceramc filter or O-ring. [00361 In the above
filtrati opREFERRAT: BVMBORINENTES FER GARRYIREPSIUEdTOR [ANVSENAORN of
the filtering nmenbrane so that the filtering flow rate therethrough

i s | owerelDOPherefore, while maintaining the flowing circul ation
operation of the,oxidation reaction nothegr |iquor, the filtering. .
operation i's chiRB@toBuEH: sasPRXgiEReban nerhim the Prosephhvertipn is a
means an QRRLaLheMHdukes A 3idi8-JHdsk &tifafibAnbs B8 Hilar tdu%”co?itgﬁﬁng
to the flow path side, and  ains at physically and chem'cally renoving
the fine argmbtt hydepmsbord Thetdikykgiopemnthintihg af-oinkheéic ipglroenthoanaay
[00371 17/51 [ MPai agd nore preferably from0.10 to 0.60 [ MPal.

Wien the BEf#efURPPENd phavng amsrgatia féng i tor Mehichnaki kash e Haethyl
f1 ow pat h_gsi iS.| . 0 § Y. ifticu f :
fiitrace PRsteRe pESn iS80nRed AT mubhafRNig iy b Silter B ahctfacic
menbr ane hfdideerisat AL of idd aromadicthetera@chvhingi ePpeddas Rixaen1bE @€tthe
can be obtained. On the other hand, when the differential pressure

bet ween takkyli lsrowpicontainie aneproadcf hydrecarhoni declnde miphiemiganoxydene,
[MPat it is undesira sj.nce there tends to oc r.api d,change,in
pressure E’oxifﬁﬁ&fz’ a pgjsgiiéllninteﬁ‘ dar]r)ﬁélée{l% thecltcj%#atﬁf%eﬁﬁter pnzene,
seal menbebss bhetefRéthyd | pefifadRed. 2JO838lthyl benH8hfRd NG 4-411R8thyl
velocity of the filtrate is in the range of from1.0 to 20 [m 111,

pr ef er abl herdzaddeliyde, t 02,455 Frinidthyl ndremzpldefhgdabl V1, 5-domethyl t aapbthalene
[mI11i ang s(ﬁ.i | | n?re referablg from1.0 to 8 Ern/hl. When

the feedif§ ¢4 papithalengsand g0 PNt trate is less than 1.0 Em h],

it may be[d{i)i f|icult for the filtrate to uniformy flow through a
whol e portion of the filtering nenbrane of the ceramc filter, so

that no sufficigpécifiesbkagpddd ecl dan bHenvdlial cebox@ict heid! siggaihahdby
when the feeding linear velocity of the filtrate is nore than 20

Em h], itligeidpliess oxblationsidicthe ndkel wepdr contademng arapiadicc hydgecarhon
pressure so that a possibilitw:of .dayage.tq.the.ceramc filter or. .
Cea nenber i dh bR SR b hiiagEB R A Afar R i FimErieeid
the filtrabedimdthy® Suidmble thald,t heppmensss e QRrid he {3&%@1@&& si deid,
is lowered to produce the differential pressure. [0039 On the
f 1 ow pat hl$ruiEphthiadenedicatboaplic eant and 2nhphthalguedichsbaiyizidad eapd so

and in order to regulate the circylati flow rate thereof, there ar
used contl Varp¥ 13&%9;}8@5&118&65’51%@33%%41&8@ the ii#ql’é??lﬁﬁa%&é{ﬁlé a@aﬁ
a conduit on 't i.dey; of - of N - Oxi.dat.i t] [

to the filteri % %‘g}@éldﬁ@gﬁg&g}gﬁg%s%?@wﬁgﬁg%f b%}lr@%?gncéﬁt?&g{ﬁg
the side gforhgcihpdrédiebon ddidaen meadtdoatpdmidiend la Brahindhthp P@ss ege
through the flow paths of the ceramc filter back to an oxidation
react i on W#ithes catadyds. vessel fromthe filtering nodule). The control

val ves on Bﬁ upstream and downstream control not only the
circul ati[r(l) ;ow rate but also a pressure on the flow path side. By

The heavy metal compound as the liquid-phase oxidation reaction

catalyst contains at least one of a cobalt compound and a manganese compound,



val ves, it is possible to reduce the pressure on the flow path side.
In particular, upon the back washing V\fr]lt/ the filtrate, the filtrate
used in the back washing is nerged wt e oxidation reaction nother
| i quor circul ated through the fl 0W£ath, so that the flowrate is

i ncr easedand if hequioehstmelaghcompaverd; ial cegiumgomahuingt, atZieosiwmesonpotirsl,

f d that i d th t |
onnst 1 caRife0i PP BIaEL g TeHeATsr ey it hatt s dhe mepeangse
openi ng_degss.al AIPUEPIT.OARY YReOl R HRSKERAILSIBEIEATELLE. for

suppress varfation in circulating flow rate on the” upstreamo

ent rance ekaipée,finlthedbemusec brgardibeachbedt vadlydngxidpes atiide, hrhobdee
flow path. Due to these, it is possihle to reduce the pressure in the
f1 ow pat h8r &8e dikgholAmopgdhese, especialls, psefgeved are appeetinacidj salt and a
crystals g?cgﬂﬁiet ed on the surface of the filtering nmenbrane and

solids precipitated inside of the filtering menbrane (rmainly the
aromati c car boxYheCcatdedtratidn 16f el adA8€aHstal hadmpbend eRdide@nklNMBy a
of the filtrate upon the back washing is |onger. However, in view o?f

a | oss of canmentidtiar | Hprepleriat itha tkidatian jeactieguimaber hhgupr, linds not
within a certai,n range, .Therefore,, t.he ti f the back shin .
oper ati oS e AEHE Biteds s pf i LESor T S e G dh e ral it elerating
60 Es] an . - £.0 | 0 .

il trato QuoqariPpRAS) SRR AD A PRy A somepmipaylO of cobalt
reacti on fmishemnsualjydi00gpm whahes ddd prefbrdliie 2000w mpathmom@ndnd the upper

therefore, the tenperature of the filtrate is preferably egual to or
mor e t hanlipHk tb@w%E AR OPE rmieless ags Prsieraddy 9088 prinh@y laspqudiso, the

addition, | i : ] I it
urt ace o TsBoRtioL & ARRhER U8 it YRRl A3h Bal 8F BN FEL By 00
of the fipparonendremahdnthe( aBhar Mndt @RBFdoE 1§ BVBOXpPprh Cordleksl)andopreferably
short period of time, it is preferred that the tenperature of the
filtrate 280Gppheer ldsan that of the oxidation reaction nother |iquor.
On the ot n)[%rg%gand, there is a possibility that the excessively |arge
change in° erature in the ceramc filter causes the damage to the
ceramc filter pheiRenlné cBEipR\hA%d fhd h%ui’d-?:hﬁé@ﬂﬁﬁia‘t{bﬁ REefBRh catalyst
expansi on coefficient between the ceramc¢ filter and the filter
housi ng. iHagrlef eng broieneppapohindiats lofig takat teoqueatdé of benfg diksolved in the
filtrate used in the back washing is, preferably "a tenperature higher
by 35C t heifctien; syatgrsjangd gemery P aPTORIGe ARRS. on BaTHIES | etert: naaade
is nore pyef, Iy I [ t . .
oxi dat i onfn?)tég% I oﬁlnrorrn%tnhgcgﬂﬁ{o%grs %&Pg%siégg%g%i%ﬁo%ﬁet (Z&IB?Iegéér}ﬁlde and
i nvent i ongoHall) bidraidep et dhigani©brdmitetdipotihds Bucle as hyshmhseti@adid and
(1) the back washing operation with the filtrate while maintaining
the fl ow wgraimogineahpoe opdisndcilnf hdossn ddwpovide.cacatiadh bhuoemede or
|l iquor are alterna glrﬁ. e'peati?%il [ 00431 As the back washing
with the rf‘:'iaﬁgf’lgfe%e 1 b%elﬁtséld,a Fre recovery rate of the filtering
performance is rghadumlchtra@RC 8¢, thaNWrdiniad | onifounl MRkdPRS HebinBd! By a
attain a predetermned filtering performance. I'n the present
i nvent i oncoricantuativm thasegf tihe ther axidationl trenctien cledher byguar, bankd not
washing with a wash.sol vent_whil e npintaining the flow ci.rculation
oper at | orP#Atiquiar aﬂi@at@ﬂoqﬁ Jangoas dnligs maEhn &eﬁmﬁnge capable o acpelerating
present ipnvention, n i - bagk,. Washi o] i ]
t he wash Qlcﬁ \r/ﬁe%?av%%g r?%?&rhngﬁ{nil%%célﬁg' fl g‘\;k\} ng ci ﬁ%ﬂl g}g g(‘lr(l)hgfg)réér,idggi:&gn of
of the oxpatidenioneas ukeally300gpIhictudbre HRE é)}i\@ﬁefﬂ?ﬁg" Wﬁpﬂ}s@ﬂmore, and
i ssolving the

therein is required to have a capability of i ne

crystal s Beneppen git theraebivat(109 rrmioyss end erefeasbly ¢R{Ithpewnpoleent |
and acetiﬁ) ggld which is used as the solvent in the |iquid-phase
oxi dati on r0 tion, is suitable as the wash solvent. The acetic acid

The temperature of the liquid-phase oxidation reaction is preferably in

range from 120 to 230°C and more preferably from 140 to 210°C. When the



ceramic filter and therefore attain a sufficient washing effect. On

t he ot her hand, when the differenti al gssure between the filtration
side and the flow path side is 1.0 [NP%/ r less, a rapid variation

in pressure does not occur, and there is no p033|b|I|ty of danmmge to
the ceranteadtidy demperghale ientisessiveler 46w a [lethsﬁmount of Thgermediate
feeding |linear velo of .t.he wash solvent pr ef er abI

ange o FROHOR BEgiosd (P i SeRi oo s arai BB SpFbh TTheR ghegreaction
[ M h1.

10 [ h] temp%\/%’cgl?e P%‘@f(ge%g{gﬂéag?lbligelpﬁgéa\élg{ggvﬁc%cg h%glsﬁ z?v?’?cébc&?ﬂe\ﬁ%%tf fhéin
uni f or m y 1ftbQi% by angds @s wsolvenpoehdoto ethibitea lalgeenimlimstivmiloane of
the ceramc filter and therefore attain a sufficient washing effect.

On the other hahde DARETHIRHE 4 Eeafiteny upethéathe doyad phase oxklatigusreaction is
sol vent i r t t.

ceramc f?leg#tcr)grﬁéreg’ hdﬁ&%@@rsslgﬁ‘%grs é 8%&9?%}1%9% 1?Btll‘ﬁ)ll 08 ??%mﬁa#%a}mgg
pressure. a[ RQdRlphase at the Séfeiont GerhPEPMRrS) hﬁnﬂl i&eugﬁéﬂfﬁr #ém 0.1 to 3.0
deposited on the surface of the filterin rane and sol ids

preci pi ta{MEaG]wwepmffeltﬂbéyflrdm@ﬁ ttglrﬁeﬂﬂgf’aﬁé (mainly the aromatic

car boxyl i 4;] it is advantageous that the feeding tine of the
wash sol v S Ionger However, in view of a loss of the filtering
operation tine 0 I

oxi dati on reactlﬁgﬁwﬁoé %% @ﬁgg%!rcﬁmilt lei}éb?lela%ﬁ‘raled ghgéé) tﬁgﬂ lgsécr'%s an
tinme of tbedwsh agémerm Itheshqmidhlphaaecexﬂdammnr aegmoﬁl' hemhidmr @,nthﬁart
time of the hack washing operation with the wash sol ven

pr ef er abl §as ALluked paRgR ands oxigen wigh oy Jud] ingRevhef éa(é]fl@ﬁ%ra@lﬁll Gosts dhe
5to 90 | vent is mxed with the oxidation
reaction ﬁr% fau 15&13§rgﬁ HCHaIlE?ed t hrough the fl ow path, and
therefore[ogzlg,ﬁa tenperature of the wash solvent is preferably equal to

or nore than a tenperature of the oxidation reaction nother |iquor.
| n addi tion, inTbe@stdatordresssioneslumy ¢qn’@@1rungs:wd% ad@tp@@ﬁtcedbwltd@cld

surface of t mbr.ane and sol ids precipit |
of the fi?ﬁYéP%elﬁgthCﬁ)o}%ﬂﬁwdnw o ging: Fedal BoRy e e e e
short per}adafibnt FiRtioht 1s' SrdteRfny red ﬁohﬁtné)&eo}hﬁ%Sﬁaite'éﬁﬁ'oloéoﬁﬁyéted in
wash sol vent 1s higher than that of the oxidation reaction nother
| i quor. Geeridee thetedo, haddis fingher mlbpemsd kol fihygl tohadatidie reaciéssiwithyan

| arge change in tenperature ip, the 1#0% ceramc filter causes. the
damage t cOPHFETCEHAIENE| §3%r ex (khah H1B%i HEPPYE RECTHULE eth €80NRE
thermal exn.

fiter hodbPnah YrEThalabe phefl HEvihd O SERATeotpktd Byt Sinngeted
wash sol viaiseiigs pif efegfuddddy than! ehpeslaiyr & fe@hwer thy s%@eqd&a{t E@l@&-li@lfuid
the oxidation reaction nother liquor"” and is nore preferably

t enper at u$e@aha§m@rstw 25C than that of the oxidation reaction rmt her

| i quor™ @8%% In the filtering operation nethod according to
t he presen ention which is conducted by a cross-flow filtration
using a ceram cahid:ta8h 1%%@{1&@!11@1&1(1 f)h)isé fa)%upﬁ%@&b@émpﬁs fab'ﬁ)ﬁﬁbvgg For
the fine crystals; (||’§ K washi ng operation with the Itrate
whi | e nmi eﬂaahplmgxsht@aﬁlapplamgms withl @ toxmmeper] scalen nofkyldme m)suihgﬁutedl to

reaction er. | iquar,; (I.1L) the back washin ation with the
wash sol v %ﬁww Qfﬁfiﬁﬁlapg’wr?dl ’F?é‘CFlPB\kFW@’eéWﬂBGIg‘P@ Eﬁf] FRAChongreggure:

t he oxi daj i0 Iy uQfr, o[ f e
operati on%lB( :b)VI EH)%1 %qﬁeféé@s Elbgt C(?)ﬁa]ta? iC FTp nﬁﬂ?ﬁaﬁﬁ% accfat%eand
oper at i onkydmyro@ic¢ eritldhellydidudnycedidlatid to ObtaerQV\@Mﬁf[a iddpHihglic acid
pr esent | nventl on, the nethod is preferable a DPerl odi ¢ operation

0

conpr i si ngjurtse(tbseroacepivetion)of wﬁpbtlwm E(th 33%rbsivierghts hlee opreeartiahen
(1) and (! l,tering flo

(o) oo ot ey BRID et fOic BER AP IA s ilg s Fuok By WERHS,

and the resulting slurry is then introduced into crystallization vessels

connected in series to subject the slurry to sequential pressure drop.



subj ected to rel ease of pressure and cooled to 100C under a nor nal
pressure, and then subjected to soli d-Hﬁg]gi d separation using a

rotary vacuumfilter to separate the c i sophthalic acid crystals
fromthe reaction solution, thereby preparing an oxidation reaction
nmot her i §A837lrequired for a filtering operation conducted by a
cross-flow filtgatiopn usi a ceramc filter. anwhi l e, the ) :
o a1 on r eact FEbrHhBR At RO AR h OEIE PSP AasRtY th prgatic
mot her |1 gugfo W88 41l bl oMk etk Orhin® 18 ¥ abRd Bt dt B LR P! th
the fine crys?tx S t(gerellg’ﬁ was 8. 4%% by nass. imﬂA E%’rarric fiﬁe?’er ¢
avai | abl ecfudemaiNl{atinstarbooylsc abiddslurag paodeteimentthedsquidtplicad oxidation
filtering nodule 7. A ceram.c filter 8 was. in formof a nonolith, a

filteringreRGioane temaraed mle shudy eragetiorcarhixadst apdorrystalsgand an
d the sj i 1 . RS: 28 1h t
an e szﬁg\eﬁ% 21{91&@%8 ?zgget}fér (fl QIogmﬁsng%O&V %%%1 g%cé.gfl \%\ggg{l]ad:(ai" €l The

di aneter o e nunmb of "Opémni ngs The
filteringsa@i®#iq@id sBpaficinis ubhAllRcawasd Gud IBRdrn@imosphére pi@lsdhre and
sectional area of the flow paths was 0.0002386 [ n2].

Meanwhi | emayhalsombancawyieddiovt apmder apphed halessureci dlhe tExwmephyewds the
calculated fromthe amount of precipitated isophthalic agid in

ciroul at i P S Brpg st L0y GRSt OH FLGEH b fgpRgFature
|1 quor. [ B8 thap 4 boiliHIPH ARE bR s8I AR LA e Murel Aisiteh MM Ep hbAiR b Oure,
using a ceramc Tnlfrter Wi be explained. (Operation for Fltering

Fi ne Crysfal sxample, in |theFi&hgd dfofibhG5(B tot hE>°4bovEhaeappandinit of the

oxi dation reaction nother liquor is storegi i.n an oxi dati Q reacti on
mot her | i tRIBPeRAdyER N the srparptiomundar pprted genpttecs 190 Gor kxamplgs of
to an upp bor at . i.d iLieri ST
through a0 FAns SohE PR aRtE bRGTAF wERnt R sl saph B e HRIeR! feer
the flow yahauhTat@0tndsorggul ated by a control valve 4. The

oxi dation reaction nother liquor fed to the filtering nodule 7 passes
through fl@9®R8baths 28 in a ceramic filter 8, and then passes through

| bst d f ide 10,and.a circul atign.outlet ... .
condui t 11, andlRe FodABaR T e A HHOT GRERTti Ot ke piddiauid

vessel 1. se%tarhﬁioﬁ éﬂeﬁ%oxﬁafﬂs‘)’ﬁﬁé e & faqgfcohﬁai'iﬁﬂg”t;ﬁb%o%/ati’c EQfHoB@lic
val ve 13. "23/51 A series of the above flows Is called an
oxi dat i onacidaxt & omaimo¢dmpohémniuanddibecefoat,i isrsubjerged lto at dresenfiowefiltration

| i quor circul ation | lngﬂ by controll.i n? t he coqtr?l val ves 4 _and 13,
the circulSiiEng BTG Blter dp yereverothrefing; @ystals of magmaticeeprbegylig apid,

a pressur ﬁle(}gb% %.,E%ﬁ%gﬂﬁlﬁg'@? i Ra\l\\fepgfe ’éhe%ﬁo%{eatﬁél]ﬁl%%% it Igcr:rlfﬁdlr lytIﬁrad%ition,

namely, a pressure o eam si of 't er (pr
pressur e)thd fesabiihg @ldathxidiBop resqwremosheieliguot ted bbyifycelsssittgected to
gauges 5 and 12. [0050] The filtering operation of the

oxi dat i ona catadystorpcaveyeprdcEsfuBPings tsiduct ed by establishing the

not her | |@]¢gp circulation line and then opening a valve 18 (while
closing c J)I val ves 24 and 25). At this tine, the oxidation

reacti on not herAlsb@UPA] deSariid HRESAvARRAHEY beheriREer abilzidd b c8Fafic fdus
t hereby a clear oxidation reaction nother |iquor fromwhich the fine
cryst al s body rsenswde doi exadhpleh fmgeohdwong stishenddd oratsrdebfcterad dubiasn etc.,

passes through a filtrate outlet condujt. 16 and is stored in a
filtrate Voaduuider gasHeR STHE 1R8] Oggjwiéﬁ Sudhis OB e HITY Feaste gas
(secondary, r dyrimag it f4 i ratiqn:J i
e ondar eRUAERES ShaCliiR B ARG RERD. QT SRl BHT g

froma fiitrenging ddirhbBitenédradsion eesuthdaairviberlilidie primary pressure
and the secondary pressure, Froperties of the fluid to be filtered
(such as vi scosit yhe geepmic filtenrthegeqrantie megpes bofly tibtelt araanbe useiltasra

o1 ogai ngy tterne g e oYy e PR Bl PR GARAREE [ o tering

performance and a fluid penetration rate (i.e., processing capacity), the ceramic

porous body is used as a substrate (support), and a filtering membrane of a



In FIG 1 to FIG 3, when the filtering flow rate upon the operation
for filtering the fine crystals is |OV\F{,§£, a back washi ng operation
with the filtrate is conducted. First, valve 18 is closed (while
keepi ng the control valves 24 24/51 and 25 in a closed state) to

t er m nat e celpenispaataridnistfiormed loney pafachof thehsulsteaiet i nui ng

circul ation of e not her |iquor). t,.the control. valve 24 |s
opened whi 1o cofitt SRRRHIS: Whil it fitpting BAtERan? is FatguistEhasgan
is fed toatbgdol hdibaihHbted 48 s al Bl iabb&E DA PSR ¥.0LU0h W Msire a
filtrate back Wwashing conduit 23 using a punp 20. At this tinme, i1If
requir ed, Hiidterarp eeafounmmet, the dullstratels somfonired tedadyy anheatrage pore
exchanger 22. The pressure,on the filtration side 9 is nmade to he

hi gher t hdtRmalerpseladge asdrommbqutolvipn it agpuksexprab Axpdkpdhphgticrons to
di f f i ) . i _
o e LBkt [0l POl SRR, HO pencopon

The back waghlieg plbédeimnta@cifiessure is defined by -AP.

Meanwhi |l e, the control valves 4 and 13 nmay be appropriately
controll etﬂQﬁ&Bn t he back washing such that the pressure on the flow

path side 28 islowered to adjust the hack washing differenti al

P essur e 1005oT NG BUBRARAS 0 e Q5P G ek ack Gisth 6 paribus shapgs
FIG 2, . call r 8. ith,t b taat I

FUITy T oot o s o oo T el Pl ahr SHe Rl S s b M Svhia b, be
a wash sofieqnéntly wanbuctfedn ¢ a supet levingl v eifle afiaw t prethcontin dbrm of a

val ve 24 are closed (whj.le continujng circulation of the npther o
li quor) . ﬁ@&eycomi%g@smlag 3\/540&1@5]151'5) ﬁévweamélmhﬁn o nmashs extprding in
feed the was ; e filtration side 9 of the filtering
nmodul e 7 %%b%%l\gﬁ%g%%g% vent back washing conduit 26. At this
time, if requireHe fAtdrempehahuite Rftciiie Mesbrsnd Vefthnicel eoatsweldRbilite

a heat exchanger 27. The pressure on the filtration side 9 is nmade to
be hi gher tulhdar phdopepesmbshaped tatbiiuaie pagh oz ate ixger peripheraltsvaface of
wash sol ve asses, fromthe filtratiqn side 9.to the flow path 28 .
Side to cOMLPAIhbHER ToRrRisd Fhe Hoaluing b it puft P pp&Tside
with the gxitdat {@ifHacld Ry ARRANY! L QUAldC iont! £t @hd ReLBlBr 8d8hof the
Meanwhi | e, the control valves 4 and 13 nmay be appropriately

cont r ol | esubhgtoatet thevhbabiihedbiw pgtls ucopadedl, by ee Priess,rte., dhetedhy fiiogiding
path 28 side is Iogﬁred to adjust the back washing differential
pressure.aFWﬂow 1851 for filtering the fine crystals; a

circulati Rﬂ)3|1ﬂ near velocity LVi of the oxidation reaction nother

liquor inthée flow path of the ceramc filter; and a filtering |inear
velocity LV2 ofltt kepfdfbtdldt ehar ehdetaamioefiltac assdliingtHeoptdi@nt invention
followi ng fornmul ae. Meanwhile, LVi is determ ned as an aveéﬁge o

ci rcul at | SIPTIALE a geragricnorows bedy gsithy subswatafaseppent member)ds in the
filtering.nmodule 7. F En 1] ,Tiine of the..operation for filterin

fine cryoliis o & Bpuey e Hclitfiod RarBiBERAVHE rafirsh BiSPRE S fow
oper ati onp4 s Ekie&ﬂah%qnf pALaledlY S4B SacKSotheB/ il thd |ddsti@ef WER] he
upon termnation of the operation for filtering fine crystals: Xt

[nB/ 111 AliHeage Miehlaminegedrhpesadadf augronndendfotrmng darhenojpereat peamnpharal
filtering fine cr

surface ofy%ﬁg | f%w paths. The average pore diameter of the filtering
membrane is preferably from 0.1 to 5 pum. As the ceramic filter, a
commetrcially available ceramic filter may be used and the examples include a
ceramic membrane filter available from NGK Insulators, Ltd., a ceramic
membrane filter available from Pall Corp., and a ceramic membrane filter

available from TAMI Industries, France.

Also, a plurality of the ceramic filters may be disposed in parallel with



Xi [ms/h] = (Xs + Xt)/2 Girculating linear velocity of oxidation
reaction nother liquor in flow path Ofbﬁﬂf’amc filter: LVI=

F/ 0.0002386 Filtering linear velocity iltrate: LV2 [mMh] =

L/ 0. 2386 [ 0054] In addition, an average filtering flowrate V3
duri ng oneaclyotleerofccohdinggertheiaomotdiat off throwghput.t he fine crystals and
t he back |.ng operation with the filtrate; and a feeding |inear
vel ocity L f the filtrate upon the back washing operation are

det erm ned accogdi t f Waly) ' N
t he operation f (i)l? H;?IQ Ic%ée)srsi%ft?h%%ﬁé%?aq{ga%ﬁb%wmf d_?_élu(f)}(ﬂ é(gl %g%ggﬁqlll%d
of back wishddfroapenatendrsuide $idktofdhe:sub2tifas¢ iBacthardewi pegthis| and then
rate upon back vvashi&a operation with filtrate: X2 [nB/11] Total

amount  of thadittexad Hlwg thatinenetintes dbkough thadlestramanbignendisposed on
filtrate: 2. 1]%'1@%1'1@&81-[3@}:))(?12%&3 E(S)?Oth'b‘ev 5%192)?:%#1]%%% irlkagg\é%rlﬁgwfr%% 25%18 outer

during ongnd/ atron for filt tal’s

back washpefipBpiladnTacarside of tHd 8hBstrafd/ On\Bel dhdsd/Hakld, TheVuid to be
V2)/ (Tl + T2§J X 3600 Feeding linear velocity upon back washing

oper at i ontngiatéd filich ag¢ pot filtesed pampe xeo@repe@ $86n the otherrend werfasedide of
amount of the filtrate upon the back washing operation with the
filtrate PRRPWREEAT 3 net anmount of the obtained filtrate becones

smal | er, pﬂq; he average filtering flow rate V3 during one cycle of
the operation for filtering the fine crystals and the back washing
operation w th Iimehé abbvatsssHlovediltadion, @B&3ime of the operation for filtering

the fine crystals is from 60 to 1800 seconds and preferably from 120 to 1200
seconds.

When the time of the operation for filtering is 60 seconds or longer, a
change-over operation of valves can be prevented from taking place frequently
so that a service life of the valves can be maintained. When the time of the
operation for filtering is 1800 seconds or shorter, a sufficient average filtering
flow rate can be maintained without reducing the filtering flow rate to 0.20
[m3/h] or less at the time of termination in the filtrating.. In addition, the
filtering performance may be readily restored by a back washing with the
filtrate.

[0034]

The circulating linear velocity of the oxidation reaction mother liquor in
the flow path of the ceramic filter upon conducting the operation for filtering
the fine crystals is preferably in the range of from 1000 to 10000 [m/h] at an
inlet of the flow path. When the circulating linear velocity is 1000 [m/h] or
more, it i1s possible to attain a sufficient effect of removing the fine crystals
deposited on a surface of the filtering membrane. On the other hand, when
the circulating linear velocity is 10000 [m/h] or less, the differential pressure
between an inlet side and an outlet side of the ceramic filter is prevented from
Increasing excessively, so that a pump for civculating the oxidation reaction

mother liquor is not required to have an excessively large capacity (i.e., it is



<Exanpl e 1> (Operation for Filtering Fine Crystals) The

above- nenti oned oxidation reaction rmtrf)zgl l'i quor (80C) was fed to the
filtering nodule 7 at a circulation in flowrate of 0.68 [nB/11]
(P1 =0.10 [MWPaG ) (down flow) to initiate a cross-flow filtering.

The filtepbsgbld tmeuppiesXdnepane inicobtst foorplant ineestpens), iaod fusther there
filtering the fing crystals was.0.32 [nB/.11] (P3 = 0. MPaCGD, and
the of r coPSETBMcer oF Qeitger @ bo R eo s BTieker Drpiesy Mogighiie, whon the
[MPaCi]) . i [ I f ' :
tho 11117 ST e PR bR o I g h BE S CIE s IfFB] B e Cotifc
vel ocity fibterbaré eed pagdtheandhet deculatiberlimgr| vetedty etlocflow wdthishef the
filtrate were 2848 (Ei h) and . 1.34 (mh), respectively. [0056] (Back
Washi ng opetasricoflliar{sl 15 |defined) by an’ awgrage cewenlatingg Linearopelosityoms
for filterin fikter]j | ow I . Cr e o 0.20

o 11 - aptefiathd Bk o4 b i 3 B B MERRC O WG 2 o
upon termagggg]on of the operation for filtering the fine crystals was

0.20 [nB/111). Therefore, while continuing circulation of the
oxi dati on reactTba fdteerg |lingror veldnitsbaatk thas filtrgtopepat | amdaicting Hbe

filtrate was conduct f.or 15 .seconds .(feedi linear vel ocity. 2.

[t b o+ epeRtly Y dHicering ¢S SneiostaladS phs bl thedwrge o3 to
pressures 1 o 15 = Mg ; = . .

[ MPaG aﬁ' {Iﬁ%ﬂ)di W}g%%ﬂ}tlﬁ[ a @%slgg%el Yeg\%&@re%v\eegﬁlttﬁée}gfllgﬁf %‘9.’%#&’?&1&
and t he fitoly patsiblsitdeattmsn Q. sh¥fididRaliiltdribpbrfoPmante. On thelbighebdodnd,
washi ng operation with the filtrate was term nated anﬂﬁ changed back

to the op®ienthe filering linearvglocy efithe filtrate 18 9el fnrhlar lags e peguas

cyaro = & Wi ERE oL RAERE MR BRIl b Had B1E Serage

filtering flow Tht&iMerdntidlN®redslreClidiviedl tHNBoRNAIHAL 4188 o the filtration
filtering the fine crystals and the back washing operation with the
filtrate sids upoze@ndveting]theApsvationdox filtenngtgeflinpenyatads ismeaferaldy yn

after the_back washi ng w herfi] trate in the 2nd cycle was 0. 32
Ens/ h], aiif {W%Qﬁgﬁﬁlgle%b{%f@rﬁ[gﬁfaﬁow rate V3 in the 2nd cycle was
0.233 [nB/11]. When thel Rfrdiehtial ippgsddi@Ws bSIMPATES Alosk Vitakt SIssltl€ to
back washing with the filtrate and the average filtering flow'rates

V3 in theaBnihto &tfficent| Gxenmge peefopericeel YOhhthes arthemshdiysevliem the
the 2nd cycle. . Further, the.operation for filtering (f 500
seconds) éﬁéﬂr@ﬂaaba&ss\}wg i$ R QHE’F%PF ﬁswtﬁﬁrq pecues o legs geézvf %tf 581!93%9 to
seconds) {’lfe{?erﬁkﬁi@rfﬂ el yoahd, continuously repeated. As a result, the
ceramic filter 'was abl'e to natrntain its filtering performance for
filtering[ggss]fine crystals until the elapse of 6 hours when the
filtering flowrate imedi ately after the back washi n&@gvith t he

filtrate was unkblthe tabove filentymedheofine zsystaty Bie gradwaldy depesited on a
| t h i bl 1. 0058 | 2> Th ti
Lo Tt RO RS et aR® b TRAC T Blif ine fay pafd e BR2bER s

al ter nat ejo;38d. CPRLFIUALSI1E BREALBRAIMS tADEoRANE HBIRG orAShdrAtion of the
Exanpl e 1 except that the back washing operationwth the filtrate

was conductiddtian @matctedi mgthémbgnoy éhecfiltyriat der@tiont i8] claorgedifover to a
seconds as the tjne of the back washing operation. Upon, conducti

t he bac kab\%‘éﬁ’vﬁﬁhﬁ’pﬁe?’&thi fg}‘? f«%it’c'%‘?et hzqﬂﬁ Meeasan ppaatie degdpe t er}gtl‘ate
pressuresg) = O . 1 = Q.11 P2 =.Q.!

Pead  ahi RuE ipdadl sl T e Fow digh sl B e "5 Bl and
bet ween t¢leerhichlliaten@iinkdBeaisk ehgsthlsodemaitedsit ehaaarfcd Of[tNEdlltering

The back washing operation with the filtrate was term nated and
changed bmekhmanehe operation for filtering. At this tine, the
filtering flc} rate (inmedi ately after the back washing with the
filtrate Eorq)3t\rf1ve 1st cycle) was 0.32 [nB/11], and the average

In the back washing with the filtrate, the differential pressure between

the filtration side and the flow path side is in the range of from 0.10 to 1.0



Also, the filtering flowrate inmrediately after the back washing
operation with the filtrate in the 2nd7ﬁ%1cle was 0.32 [nB/11], and
the average filtering flow rate V3 in]t 2nd cycle was 0.228

[ mB/ 11] . The filtering flow rates i diately after the back
washi ng wiMPad gadfmpre arefe thffénél/b‘?é@@a%nf al]ng flowrates V3 in

the 3rd to 5th cle espectively.the sa t hose .i;n

eyl o. e e BB S ERL Bt teY Pebr p S8 Fhn g prb P su8e Sotoifow
and the bagk, wWaRhkNe:LNERAD. '19’11»{[’!!’&]“1&% fie! dﬁﬁétﬁt (109t B AMiformly
were alternately and continuously repeagr a result, the ceramc
filter wafloabtlaotighrmawhiohi ponticm @bt}feoﬁltamg memh&ahe enf rthg ceiranic fikker, so

crystals until the_el apse urs en the fi g flow rat

i medi at efjatape %114811 aﬂ@@ g gt wARbe ARtaine ra é‘ oth%blp%nffovvbén
restored r

[ 0059] &@e f%%hml jpjrlgs%er%t%éereg?ﬁ‘c‘?nﬁ&%ﬁ? e ?‘%ﬁm@ndﬂ?@%ﬁ‘ I%‘de 18
washi ng opgiratthan Wot[MP4dle if id dhddrame einde ﬂrematteh&s andcanndhigid ehsinge
repeated in the same manner as in Exanple 1 except that the back

washi ng opepmasane 0 that apossibilityted daamageoteother eeaamic filtes onisagl mienhars
veI00|ty H'éﬂ]&}ra th a filtrate tenperature of 90C for 30
seconds a etﬁgmtlf’ e back washi ng operation . Upon conducti ng
the back pmgijng operation with the filtrate, the respective

pressures were P1 = 0.12 [MPaG, P2 = 0.10 [MPaG and P3 = 0. 21

[ MPaCl], and th'@heltféefchngﬂn'trieah vpleestywfahe ARtnapens trhehduaaigewd<inmd .0 to 20

bet ween the |Itrat| side and_the ow pat h si
The back F{é@ﬂl Hbef%l;féwtfwﬁ £ 15[1@’@14@%&@% qﬁ% Gl QRJm/h] and

changed b St I 1f ing. At this tinme, the
filteri nggtiﬁﬁow raél%f%%mgl %?1 dlo {St[lél? he back washing with the
filtrate in theWlsn ﬂ)@fe@)iﬂ@ﬁn@aﬁﬁebﬁﬁ&hﬂthe&ﬁdlEItBQS dBIee 1.0 [m/h] it

filtering flowrate V3 in the 1st cycle was 0.226 [nB/11]. Also, the
filteringmayohe diffieultipethafibrgteto eniforalnblew bha@m}ng an popion of the
f

iltrate the 2nd.cycle 32. [ 11 nd t f||t

1 ow rat elifstg Ao 3 HREecadti b’ 1 apdlio LR efhpie deBlo o
flow rat epe bptEALAL €OW tHeldhet HﬁnQaﬁheﬁ@ﬁB 8t WFtlﬁletaE'Q/eidchﬂyr(ﬁttﬁeéiﬂ@Late
the average filtering flowrates V3 in the 3rd to 5th cycleés were

29/ 51 r espenbie/ghan 2Adnghhet wumﬂmsmbla, tinee Phetectealde to occur rapid change
Further, the operati for fi erl r 500 seconds)..and th C
washi ng oBbP’aetsﬁ’d%PW&Ff’“t%Boﬁl‘D ’rté{tog%(ﬂé‘%ﬂ (ofaloicy e ﬁgﬁéoéﬁ? W&Pﬁws
and cont i AHOHR)Ms 56 @@%g@ As a result, the ceramc filter was able

to mintain 1ts performance for fllterlng the fine crystals until the
el apse of 6 houlUUpowhan Habk WwadHiag wigh thefiltrate it editablelthaatheprédsare
back washi ng with the filtrate was unable to he restored up to 0.25
{mh] or ¢tk lowepatdsside s lpveersddamrpdumbre differppbebpressuzeml e 4>
The operag\ggg]for filtering and the back washing operation with the
filtrate alternately and continuously repeated in the sane

manner as in EAPhEAdwradnidé Nide 010K Pe AL ﬂ@%ﬁélnﬁqﬁ&efsaéﬂ&ﬂated
with the filtrate, the opening degrees of the upstream control valve

4 and t heaudwnstdeasin wgulatel theatixomldtdng dlow sahedi geafhﬁlqoeassuxsed@nntlol

the fl ow th side re not controlle : Upon c ing the back .

washi ng m@w% bSPPF? PR ul?%e%@sos ited srna%@ﬂﬁg \%é%é‘dpl an ghegide of
MPaG , P |

[ MPad % '%’pon : cE‘%n B 1?81 Lgﬁ@%& tl?‘é‘ﬁ‘ilﬁehﬁlgghwd‘?f @”th on a

pressure - I ng etwe tration si e an

the flow @(&i}hsiﬁbdﬁl t/l/ﬁﬁe@f (b81 4 Iwadlult on the sitleeofifas&ingaida mgdapienaknotion
with the filtrate was_term nated and changed back to the operation

for filtemiohger laguenwhieh passes wbwmgh she Agwt pafbsrafttiie ceramen Atter pack to
f he back hi N
st or o 2 ARl Rt R dnbhiter LbOREsld Sl% 1B SR WPEie) o The

control valves on the upstream and downstream control not only the circulating

flow rate but also a pressure on the flow path side. By using these control



30/ 51 continuously repeated. As a result, the ceramic filter was able
to maintain its performance for filterigyg%the fine crystals until the
el apse of 3 hours when the filtering f rate i nmmediately after the
back washing with the filtrate was unable to be restored to 0.25

[ B/ 11] owa%seit iFpessibbuto redace tht pvessiume Paldhe flow path sideThdig pastingkar,

t he openi ng degrees. of the tream.control .val ve 4 and .t .
downst r eaPeB i Grckarias Wik HECBlIERTy tBr Y Gr use ERue sk aghing i
path si de Wee6ed Relh GHRISQbAREN RG] I diRks Hdcm QEd1HR T8 ukhAMe flow
pat h upon the back washing wth the filtrate caused reduction’in the

fl ow rat epath,t &e that daei fbowredetisomepeddedr ot i theodownstaeang of the filering

ceramc filter fromthe upper substrate end surface side, thereby
det er i or afastleHdeseiosetit o3 Ppomiedhay anepRAIIAY degteq pinecopdrel valve on

deposi ted face of . fil tyer [ T S [
al go showtlﬁ)(?rﬁlt 0%%%%@ 1?0%51‘%%%&%% gtt % alrﬁ)%llnghalgg% the yall%’%et%n% an
oper at i ongh@hinkl ddgdbb R tAB o] Radte WaStHeNGp SReAAL isOdeddbided B suppress

filtrate were alternately and continuously repeated in the sane

manner asvariativampl eirtulstoepiflophaate he thec kpsiarshinngwope rtat ¢rgmanga ki the
the filtrate was cppducted for 70. seconds. Upon_ conducti t-he ba
washi ng. oBLTals DRy ok et Bire ORHBTIPBIRge o diogt balt ddtindh o
= 0. 14 [ MRglihssibe fo Pe(ﬂtﬁe[t%?q’]eﬁ@ﬂg iR3nhs ﬂbvé%a&ﬁé!:‘é@h,wﬁ&e. the
differential "pressure -AP upon the back washi hg between the
filtratiof®&iode and the fl ow path side was 0.19 [MPa]. The

back washing operation with the filtrate \Mﬁ; éerm’_ nat ed and changed
back to the opelhoOréer f@remaveethe, fineagryshnls denpsitednen ttinet spitage of dhe

cycre) watseg fedhidind 2Ra BHes BERAGP el ot tht UMEiE fOBptahe
the 1st ciahimlyabe Grddatio@bbxyld 86id) tibes hidvhatddt@ukltbwt thé €eeding time

i medi ately after the back washing operation with the filtrate in the
2nd cycl eo0 Oltzatq weon the hask whshiagasdgneen | tHewevrerf lowiewaod ase pf

the 2nd cycl e, was 0.145 [nB/.11].. . . The,fil.tering. flow rates
e at of§F SHECIE ORI B IS RIHECH PRYChUF TR & StFPhEAnEC,
average fihbRIthAg the eMné 8F 8% Nack Rakhl ﬁrﬁﬂoﬁt&?‘itﬁ)ﬁﬁ% §Ht1%8¢ & preferably
e T e e o Gt L 50 s
oper at i onirf dre f4 i fingm s prefeda T .washi ng
operation. wth the filtrate (for 70 seconds) were alternately and

cont i nyou_@% epeated. As a result, the ceramic filter was able to
TRt LS, POROTARARE, Ll bl 05T Mgk DL PSR! S EhL dfion
i medi at eteactibhemothéer birgior wasdulagdm b ughetlid flovatpataandneidrefdre, Ble
restored to 0.25 [nB/11] or nore. The results are shown in Table 1.
However , timperathee padie ilsnteng raptarablyoeayalite arhmors thamthke frperature

conduct ed r a prolonged. tine, +he.average frhtering fl.ow,.rate Y3
vas 0. 10504 s SxRateROARG o B A BRITEr TRy Al 38 5:HBE 1 Rifpole the
i ncr easedfpyEPRItal ddpd<iRd &l eREBhSake e thehiltdriies MBS M9 the solids
increase in costs. The results are also shown in Table 1. [0062]

<Conpar at preeiffikategliosizte of the filtdheg opanhtiann thamlyidroeratigearhdxylheacid)
back washjng qperatio ith the filtrat re. alternately repeated in
the sane %ﬁ%@ﬂorégﬁeirw%ﬂﬁee “PseR]E?é‘b‘fregﬁggt the tﬁ@@@rwﬁiﬁgﬁe%ﬂate 18

oper at i oy, il t 0 { PO Hi r .

vel oci tyn%’ghgpghgﬁnt}jﬁ:t .0? pgno\ﬁ@%an%%g? ?%%ﬁ?hg{%g%kﬁag@ﬁ. n%hor}g%roéc falorl\1 and,
wi th the fhdrknatepoddibilitgsidestthecepeasselvemrpecbaRge 3nOtehdpdrifbiadd in Ble
= 0.09 [MPa@ and P3 = 0.15 él\/PaCr], and the differential pressure

- AP upon ¢eianBeéittenmenseythredomase thshe cexanic fbltesprthea@aringewing o the
path side,was 0.05 [.MPa]. . The hack hi ng .operation . th t

Prl trat e (L oRnh B e o e Ao BB g RGBSR der BHAY et i The

filter housing. Therefore, the upper limit of the temperature of the filtrate
used in the back washing is preferably “a temperature higher by 35°C than that



Next, the operation for filtering of the 2nd cycle was initiated.
However, after the el apse of 60 s, the]rgg{tering flow rate was
decreased down to 0.20 [mMhl so that t &time of the operation for
filtering the fine crystals which was set to Tl = 500 s was unable to
be mai nt abhéhe oXitkatiomsydactioarmotrovitguar” Fad is Imme[ Dﬂﬁsllablsﬁaaempelatule

<Conpar at The eration.for fi ring and the
back mshh@‘%ﬁ@f@%mﬁﬁwmq plthe ‘?”tlggttlgn\?\ﬁ?él%ﬂ P’é)rth g‘flb‘o’?epeat ed in
t he sane r as in Exanple 1 except that the back washi ng
operation wth the filtrate was conducted at a filtrate tenperature
of 70C. Upon coidthé iplgsdrh&nb&ﬁﬁoﬂ@@hﬂﬁ]@op@@ltﬂﬁiﬁbﬂlfvlli:éﬂjlng e finetargtials;
the respectrwpé pressures were P1 = 0.14 [ MPaCa P2 = 0.10 [ MPa(d . and

0. 34ap hearbac]r H%aﬂilﬂge?lé?ﬁﬁﬁlap rrrfélséltﬁ dltrage jpaike mrainsaung the

Was h! ng bﬂ%\\lfﬁﬁgh&? la 1051r %hé Qarhosﬂ ?llt]d éxqg?%l‘n? We @3{%&1{3 S 'n?&hm@shgum are

[ MPai . I'ng opera on W e Was

t er m nat eﬂlt@ﬁﬂaﬂémﬁﬂég%htb@Ck to the operation for filtering, but the
filtering flow rate upon initiation of the operation for filtering
the fine &84lals was restored to only 0.24 [nB/11], and the average

filtering flow rat 1st | e s, 0.233 [ns/h],.
Next - the oper atednerHc vheBigyieh gt @tﬁp@%i iy scaray, rate of

However f
decreas edag%%te%gﬁoﬁéﬁ@fﬁ%? ke 1?!9§ g@ﬁ%ﬂ’st%@%gt ? #lﬁgfh;l%rlgyv\}# fc%\rlt\h(gtalg(‘;\SSW1§ to
of the opeattaiinan prodetieridired rfitéting fparéoragmsdeal InTthevpseseof mnmba in

was unabl e to be maintai ned. The results_are shown jn Table
The reasofu¢harcasdribgsr @mﬁ filker aeclepred bmpdrakuwashimg wethrg W@ﬁhtselvent

upon the filt s
it was no?%goss mfﬂg ean Ogﬂrel\éncée{r]ca&r%?@o tecga?ﬁ?%vkgstsh %f 18%1%?’ e%:tmn
extent. [@f”dr Kgaspar atr ve Exanple 4> The operation for
filtering and the back washing operation with the filtrate were
al ternatel y andlzthe tm@ﬁﬁmu;weet;eat whenrconducEngdhadaskrwashing operation

Example 1 e t that t.he back.washi erati vvrthtefrltrat

e ConduBTHE Bt Aol REL M HBFERg 1t T5vehe dolatph oo aton of
filtrate tr%@ﬁtt@h%ereetugﬁGﬂéﬁtﬁrtudtﬁn Ofhd &esﬁesne\ﬂesﬁba&hef@ﬁ% Ileauﬂtd
300 seconds. Upon conducting the k' washi ng operation wth
filtrate,td havees m@hbﬂ&ypoéﬁmhengeﬂm Ejle—CIQ’SﬂHllS[dtﬂ?ﬂﬁiinlnEZthe auﬂﬁatm

[MPaG and P3 = .0.15 [MPad, and the differential pressure .-AP uypon
t he back @éﬁrﬁbc @@rdn@énatrﬁélrr |CP’Eané’f1PBFr %rlfﬁr@csﬁa G W rftlﬁaﬂrﬁeﬁi e the

was 0. 05 t

For i nat cif ot e B AREALE DRI bl s biRablc b ThE W colvapt.
this timeThtheeticlalcRl prefefdlsly Haat £ wedtbireshiinglof fafrh €. 1&5@0%165% mass and
washing with the filtrate in the 1st cycle) was 0.32 [n8/11], and the
average fmoreprefgrablyvirem: @ 1\yg 0% bianast cycle was 0. 088 [nB/111.

Al so, the&id 4It]er| ng flowrate i medi ately after the back washing with
the filtr é n the 2nd cycle was 0.32 [n8/11l], and the average
filtering flow wal® M3didy EK@W%QH PRI HGR t@te%@r&[tﬁﬁ{ dibe- to the ﬂow paeh
filtering flowrates imredi ately after the back washing wt

filtrate sidd (nhenahebagk washiagiwighfthewasdt sslvait)j in bi'rkalalocbhscsu&tlly and

| tivel h t t he 2nd |

Fur ﬁZr“’eélfeﬁf%ﬁy&éré&vqy o i Erysgis( FErocsiss B abRaSy AR of Ko Hiliseing
hi

\Q?f elr zgt g Y an %Ié ?&%ﬁeﬂtﬂl e}%)lae%gulgef Bé‘svg'ge% ThHE ngtsa%tho\ﬂegﬁe and the flow

filter wapaﬂblsaiet Qs Miefdrably lthtmeerltaﬁgmfteohpro toltoemmdMPtﬁ fahaemme
crystals until the elapse of 1,5 h when the filtering flow rate as

measur ed prefexitdy tom 1@ to 0%eMBek washi ng operation with the
filtrate was unﬁl}ﬁle% tghe gl?feli‘ggglgf S{jesléaté Betpwge5n Lhe flit]f]atlon dide Gind the flow

path side is 0.10 [MPal or more, it is possible to allow the wash solvent to

uniformly flow through a whole portion of the filtering membrane of the



However, even under the conditions in this Conparative Exanple, the
- average filtering flowrate V3 was O. Oﬁﬁ {nB/ll]. The aver age
filtering flow rate was | ow, which resu %ed I n increase in nunber of

filter elenents required, thereby causing_increase.in cgsts. The
resul ts aﬁ@'ﬁgﬁw{iltﬁh apsbiherefore Fgtain pm%ﬁﬁ}enm[@mng ef%ea-rrpﬁésthelt)‘dler

gr 335 ggr %hﬁg]\ﬁloe%dkﬁé (aﬁ?grential p-{'iegﬁu%fbe%%reﬁtéh%nfiftggtigﬁlsti&g iaﬂg J}{.enﬁow
path side is 1.0 [MPa] or less, a rapid variation in pressure does not occur, and
there is no possibility of damage to the ceramic filter or seal members therefor.
[0045]

The feeding linear velocity of the wash solvent is preferably in the
range of from 1.0 to 20 [m/h] and more preferably from 1.0 to 15 [m/h].

When the feeding linear velocity of the wash solvent is 1.0 [m/h] or more,
it 1s possible to allow the wash solvent to uniformly flow through a whole
portion of the filtering membrane of the ceramic filter and therefore attain a
sufficient washing effect. On the other hand, when the feeding linear velocity
of the wash solvent is 20 [m/h] or less, there is no possibility of damage to the
ceramic filter or seal members therefor by the rapid variation in pressure.
[0046]

In order to remove the fine crystals deposited on the surface of the
filtering membrane and solids precipitated inside of the filtering membrane
(mainly the aromatic carboxylic acid), it is advantageous that the feeding time
of the wash solvent is longer. However, in view of a loss of the filtering
operation time as well as addition of the used wash solvent to the oxidation
reaction mother liquor, it is required that the feeding time of the wash solvent
lies within a certain range. Therefore, the time of the back washing operation
with the wash solvent is preferably in the range of from 5 to 120 [s] and more
preferably from 5 to 90 [s].

The wash solvent is mixed with the oxidation reaction mother liquor
circulated through the flow path, and therefore, the temperature of the wash
solvent is preferably equal to or more than a temperature of the oxidation
reaction mother liquor. In addition, in order to dissolve the fine crystals
deposited on the surface of the filtering membrane and the solids precipitated
inside of the filtering membrane (mainly the aromatic carboxylic acid) for a
short period of time, it is preferred that the temperature of the wash solvent is
higher than that of the oxidation reaction mother liquor. On the other hand,

there 1s possibility that the excessively large change in temperature in the



500 500 500 500 Tinme of back washing operation with filtrate T2 [s]

15 10 30 15 Feeding linear velocity ojkllgi' ltrate upon back washing

operation hail 2.85 5.70 1.42 2.85 Back washing flowrate of filtrate

X2 [t h) gél‘GaSI’Ili]é. f?l?elpéglfses the damage to the ceramic filter or the O-ring owing to the
difference in thermal expansion coefficient between the ceramic filter and the
filter housing. Therefore, the upper limit of the temperature of the wash
solvent is preferably “a temperature higher by 35°C than that of the oxidation
reaction mother liquor” and is more preferably “a temperature higher by 25°C
than that of the oxidation reaction mother liquor”.
[0047]

In the filtering operation method according to the present invention
which is conducted by a cross-flow filtration using a ceramic filter comprising:
(I) the operation for filtering the fine crystals; (II) the back washing operation
with the filtrate while maintaining the flowing circulation operation of the
oxidation reaction mother liquor; and (IIT) the back washing operation with the
wash solvent while maintaining the flowing circulation operation of the
oxidation reaction mother liquor, the order of the above operations (I), (II) and
(ITI) is not particularly limited, and these operations may be conducted in any
order.
However, in the present invention, the method is preferable a periodic

operation comprising the operations (I}, (II) and (ITI) in which the operations (I)
and (II) are repeated, and when the filtering flow rate is unable to be restored

by the operation (II), the operation (II) is carried out.

EXAMPLES
[0048]

The present invention will be described in more detail below by
referring to the following Examples, etc. It should be noted, however, that the
present invention is not limited by the following Examples.

In hydrous acetic acid having a water content of 9% by mass, m-xylene
was subjected to liquid-phase oxidation reaction by air (reaction temperature:
200 [°C]; reaction pressure: 1.6 [MPaG]) in the presence of 1000 ppm of cobalt
ions, 930 ppm of manganese ions and 950 ppm of bromide ions to thereby obtain
a slurry containing a crude isophthalic acid. After conducting post-oxidation

reaction, the slurry was introduced into a crystallization step and was



0.68 Filtrate tenperature NO 80 80 90 80 Differential pressure upon
back washing -AP [MPa] 0.19 0.40 0.10 £/48 O her operations - - -
(Results of operations)

subjected to release of pressure and cooled to 100°C under a normal pressure,
and then subjected to solid-liquid separation using a rotary vacuum filter to
separate the crude isophthalic acid crystals from the reaction solution, thereby
preparing an oxidation reaction mother liquor required for a filtering operation
conducted by a cross-flow filtration using a ceramic filter. Meanwhile, the
oxidation reaction mother liquor was at 80°C. The oxidation reaction mother
liquor was turbid owing to fine crystals, and the content of the fine crystals
therein was 0.47% by mass.

A ceramic filter available from NGK Insulators, Ltd., as an element was
mounted in a filtering module 7. A ceramic filter 8 was in form of a monolith,
a filtering membrane thereof had an average pore diameter of 0.5 pm, and the
size was of 30 mm¢ x 1000 mmL. Flow paths 28 had an outer diameter of 4
[mm], and the number of openings thereof was 19. The filtering area of the
ceramic filter was 0.2386 [m2], and a total sectional area of the flow paths was
0.0002386 [m2].

Meanwhile, the amount of discarded isophthalic acid in Examples was
calculated from the amount of precipitated isophthalic acid in circulating flow
rate (0.68 m?%h) of the oxidation reaction mother liquor.

[0049]

The operation method of cross-flow filtration using a ceramic filter will
be explained.

(Operation for Filtering Fine Crystals)

In FIG. 1 to FIG. 3, the above-mentioned oxidation reaction mother
liquor is stored in an oxidation reaction mother liquor vessel 1. The oxidation
reaction mother liquor is fed to an upper substrate end surface side 10 of a
filtering module 7 through a circulation inlet conduit 6 using a pump 2. At
this time, the flow rate thereof is regulated by a control valve 4. The oxidation
reaction mother liquor fed to the filtering module 7 passes through flow paths
28 in a ceramic filter 8, and then passes through a lower substrate end surface
side 10 and a circulation outlet conduit 11, and is fed back to the oxidation
reaction mother liquor vessel 1. At this time, a flow rate thereof is regulated

by a control valve 13.



Filtering flowrate i mediately after back washing of 1st cycle with
filtrate [nB/11] 0.32 0.32 0.32 0.31 Average filtering flowrate V3
in 1st cycle [nB8/11] 0.233 0.228 0.226 0 233 Filtering flowrate
bnglzedbaggl y af t grsetljﬁa%ko ghalbr(l) e(ﬁowzsng c% l%ldear}M 0};1rtlla§:{0|nt 1re%%’celo mhtjhe? 1§q21101
c1rcu1at10n line. In the mother liquor circulation line, by controlling the
control valves 4 and 13, the circulating flow rate of the mother liquor is
regulated. Further, a pressure on the side of the flow path 28 of the ceramic
filter 8, namely, a pressure on an upstream side of the filter (primary pressure),
is controlled. The pressure is determined by pressure gauges 5 and 12.
[0050]

The filtering operation of the oxidation reaction mother liquor is
conducted by establishing the mother liquor circulation line and then opening a
valve 18 (while closing control valves 24 and 25). At this time, the oxidation
reaction mother liquor is filtered through the ceramic filter 8, and thereby a
clear oxidation reaction mother liquor from which the fine crystals are removed
is discharged to a filtration side 9, and then passes through a filtrate outlet
conduit 16 and is stored in a filtrate vessel 19. A pressure on a downstream
side of the filter (secondary pressure) during the filtering operation is
determined by a pressure gauge 17.

The filtering flow rate is determined from a filtering differential
pressure between the primary pressure and the secondary pressure, properties
of the fluid to be filtered (such as viscosity) and a filtering performance of the
ceramic filter 8 (such as filtering area, average pore diameter and degree of
clogging).

The filtering differential pressure AP [MPa] is calculated according to
the following formula:

=(P1+P2)/2 - P3
wherein a pressure at the pressure gauge 5 is P1 [MPaG]; a pressure at the
pressure gauge 12 is P2 [MPaGl]; and a pressure at the pressure gauge 17 is P3
[MPaG].
[0051]
(Back Washing Operation with Filtrate)

In FIG. 1 to FIG. 3, when the filtering flow rate upon the operation for
filtering the fine crystals is lowered, a back washing operation with the filtrate

is conducted. First, the valve 18 is closed (while keeping the control valves 24



Average filtering flowrate V3 in 2nd cycl e Ems/hl 0.233 0.228 0.226

0.228 Results of operations in 3rd to pth cycles *2 Tinme el apsed

until performance for fllterl ng fine crys al s becane unable to be

g};lﬁgt glsnte %8[ Qég rlrnzfﬁd:l(a’%f,‘é g.tate) to téllmglgt];etrheengpevlgltx)% ?oqegiﬁgln%%s(but while
continuing circulation of the mother liquor). Next, the control valve 24 is
opened while controlling, and the filtrate in the filtrate vessel 19 is fed to the
filtration side 9 of the filtering module 7 through a filtrate back washing
conduit 23 using a pump 20. At this time, if required, a temperature of the
filtrate is controlled by a heat exchanger 22. The pressure on the filtration
side 9 is made to be higher than the pressure on the flow path side 28 (back
washing differential pressure), so that the filtrate passes from the filtration
side 9 to the flow path side 28 to conduct a back washing. The back washing
differential pressure is defined by -AP.

Meanwhile, the control valves 4 and 13 may be appropriately controlled
upon the back washing such that the pressure on the flow path side 28 is
lowered to adjust the back washing differential pressure.

[0052]
(Back Washing Operation with Wash solvent)

In FIG. 2, when the back washing operation with the filtrate fails to
fully restore the filtering flow rate, a back washing operation with a wash
solvent is conducted. First, the valve 18 and the control valve 24 are closed
(while continuing circulation of the mother liquor). Next, the control valve 25
is opened while controlling to feed the wash solvent to the filtration side 9 of the
filtering module 7 through a wash solvent back washing conduit 26. At this
time, if required, a temperature of the wash solvent is controlled by a heat
exchanger 27. The pressure on the filtration side 9 is made to be higher than
the pressure on the flow path side 28, so that the wash solvent passes from the
filtration side 9 to the flow path 28 side to conduct the back washing. The
passing wash solvent is mixed with the oxidation reaction mother liquor
circulated therethrough.

Meanwhile, the control valves 4 and 13 may be appropriately controlled
upon the back washing such that the pressure on the flow path 28 side is
lowered to adjust the back washing differential pressure.

[0053]

Further, an average filtering flow rate X, upon conducting the operation



35/51 TABLE 1-2 Conparative Exanples 3 4 1 2 (Operation
condi tions) Ti me of operation forzglijiteri ng fine crystals Ti {sl

500

for filtering the fine crystals; a circulating linear velocity LV: of the oxidation
reaction mother liquor in the flow path of the ceramic filter; and a filtering
linear velocity LVz of the filtrate are determined according to the following
formulae. Meanwhile, V) is determined as an average circulating linear
velocity.

Circulating flow rate at an inlet of filtering module 7: F [m3/h]

Time of the operation for filtering fine crystals: T; [s]

Filtering flow rate upon initiation of the operation for filtering fine crystals: X,
[m3/h]

Filtering flow rate upon termination of the operation for filtering fine crystals:
X [m3/h]

Average filtering flow rate upon conducting the operation for filtering fine
crystals:

X1 [méh] = (X + Xp)/2
Circulating linear velocity of oxidation reaction mother liquor in flow path of
ceramic filter:

LV; [m/h] = F/0.0002386
Filtering linear velocity of filtrate:

LV3 [m/h] = X4/0.2386
[0054]

In addition, an average filtering flow rate V3 during one cycle of the
operation for filtering the fine crystals and the back washing operation with the
filtrate; and a feeding linear velocity LV; of the filtrate upon the back washing
operation are determined according to the following.

Total amount of filtrate in the operation for filtering fine crystals:

V1 [m?3] = Ty x X1/3600
Time of back washing operation with filtrate: Ts [s]

Back washing flow rate upon back washing operation with filtrate: Xg [m3/h]
Total amount of back washing fluid upon back washing operation with filtrate:

Va [m3] = Ty x X2/3600

Average filtering flow rate during one cycle of the operation for filtering fine

crystals and back washing operation with filtrate:



500 500 500 Tinme of back washing operation with filtrate T2 [s] 70

15 15 300 Feeding linear velocity of jq(lljirate upon back washi ng
operation [mh] 2.85 0.84 2.85 0.84 Back washing flow rate of

fritrate X2 [myiiloefin el 2083 833600
Feeding linear velocity upon back washing operation with filtrate:

LVs [m/h] = X»/0.2386

As the used amount of the filtrate upon the back washing operation
with the filtrate increases, a net amount of the obtained filtrate becomes
smaller, and the average filtering flow rate Vs during one cycle of the operation
for filtering the fine crystals and the back washing operation with the filtrate is
reduced.

[0055]
<Example 1>
(Operation for Filtering Fine Crystals)

The above-mentioned oxidation reaction mother liquor (80°C) was fed to
the filtering module 7 at a circulation inlet flow rate of 0.68 [m3/k] (P1 = 0.10
[MPaG]) (down flow) to initiate a cross-flow filtering. The filtering flow rate Xs
upon initiation of the operation for filtering the fine crystals was 0.32 [m3/h] (P3
= 0.00 [MPaG]), and the circulation outlet flow rate was 0.36 [m3/h] (P2 = 0.09
[MPaG]). The differential pressure AP between the flow path side and the
filtration side was 0.10 [MPal. Also, the circulating linear velocity in the flow
paths and the filtering lineayr velocity of the filtrate were 2848 (m/h) and 1.34
(m/h), respectively.

[0056]
(Back Washing Operation with Filtrate)

When continuing the operation for filtering, the filtering flow rate was
decreased down to 0.20 [m3/h] after the elapse of 500 seconds (the filtering flow
rate X; upon termination of the operation for filtering the fine crystals was 0.20
[m3/h]). Therefore, while continuing circulation of the oxidation reaction
mother liquor, the back washing operation with the filtrate was conducted for
15 seconds (feeding linear velocity: 2.85 [m/hl; temperature of filtrate: 80°C).
At this time, the respective pressures were P1 = 0.14 [MPaGl], P2 = 0.10
[MPaG] and P3 = 0.31 [MPaG], and the differential pressure -AP between the
filtration side and the flow path side was 0.19 [MPal.

[0057]



Filtrate tenperature [CC] 80 80 70 90 Differential pressure upon
back washing -AP [MPai 0.19 0.05 0.22 %/QE (Resul ts of operations)
Filtering flowrate imredi ately after washi ng of 1st cycle with

filtrate [n/ 11;‘Fh gack Washmg operation with the filtrate was terminated and
changed back to the operation for filtering. At this time, the filtering flow rate
(immediately after the back washing with the filtrate in the 1st cycle = Xs in the
2nd cycle) was 0.32 [m3/h], and the average filtering flow rate V3 in the 1st cycle
of the operation for filtering the fine crystals and the back washing operation
with the filtrate was 0.233 [m3/h]. Also, the filtering flow rate immediately
after the back washing with the filtrate in the 2nd cycle was 0.32 [m3/h}, and
the average filtering flow rate V3 in the 2nd cycle was 0.233 [m3/h].

The filtering flow rates immediately after the back washing with the
filtrate and the average filtering flow rates V3 in the 3rd to 5th cycles were
respectively the same as those in the 2nd cycle.

Further, the operation for filtering (for 500 seconds) and the back
washing operation with the filtrate (for 15 seconds) were alternately and
continuously repeated. As a result, the ceramic filter was able to maintain its
filtering performance for filtering the fine crystals until the elapse of 6 hours
when the filtering flow rate immediately after the back washing with the
filtrate was unable to be restored to 0.25 [m3/h] or more. The results are

~ shown in Table 1.
[0058]
<Example 2>

The operation for filtering and the back washing operation with the
filtrate were alternately and continuously repeated in the same manner as in
Example 1 except that the back washing operation with the filtrate was
conducted at a feeding linear velocity of 5.70 [m/h] for 10 seconds as the time of
the back washing operation. Upon conducting the back washing operation
with the filtrate, the respective pressures were P1 = 0.16 [MPaG], P2 = 0.11
[MPaGl] and P3 = 0.53 [MPaG], and the differential pressure -AP upon the back
washing between the filtration side and the flow path side was 0.40 [MPal.

The back washing operation with the filtrate was terminated and
changed back to the operation for filtering. At this time, the filtering flow rate
(immediately after the back washing with the filtrate in the 1st cycle) was 0.32
[m3hl], and the average filtering flow rate V3 in the 1st cycle was 0.228 [m3/hl.



0.24 0.32 Average filtering flowrate V3 in 1st cycle [ms/h] 0.145
0.247 0.233 0.088 Filtering flow rat e%éégqnadi ately after back washi ng

of 2nd cycle with filtrate [n8/13.] O. - 0.32 Average filtering
fl rate V3 in 2nd cle [n8/11] 0.145 - - 0.088 Results of ) )
opg\rNat i on é.\{ﬁ(h cf[lllﬂ:@}'(%g ﬁloc\,\%/gzpt@sml_medlately after the back washing operation with

the filtrate in the 2nd cycle was 0.82 [m?3h], and the average filtering flow rate
V3 in the 2nd cycle was 0.228 [m3/h].

The filtering flow rates immediately after the back washing with the
filtrate and the average filtering flow rates Vs in the 3rd to 5th cycles were
respectively the same as those in the 2nd cycle.

Further, the operation for filtering (for 500 seconds) and the back
washing operation with the filtrate (for 10 seconds) were alternately and
continuously repeated. As a result, the ceramic filter was able to maintain its
performance for filtering the fine crystals until the elapse of 8 hours when the
filtering flow rate immediately after the back washing with the filtrate was
unable to be restored to 0.25 [m3/h] or more. The results are shown in Table 1.
[0059]
<Example 3>

The operation for filtering and the back washing operation with the
filtrate were alternately and continuously repeated in the same manner as in
Example 1 except that the back washing operation with the filtrate was
conducted at a feeding linear velocity of 1.42 [m/h] with a filtrate temperature
of 90°C for 30 seconds as the time of the back washing operation . Upon
conducting the back washing operation with the filtrate, the respective
pressures were P1 = 0.12 [MPaGl, P2 = 0.10 [MPaG] and P3 = 0.21 [MPaG]l,
and the differential pressure -AP upon the back washing between the filtration
side and the flow path side was 0.10 [MPal.

The back washing operation with the filtrate was terminated and
changed back to the operation for filtering. . At this time, the filtering flow rate
(immediately after the back washing with the filtrate in the 1st cycle) was 0.32
[m3/h], and the average filtering flow rate V3 in the 1st cycle was 0.226 [m3/h].
Also, the filtering flow rate immediately after the back washing with the
filtrate in the 2nd cycle was 0.32 [m3h], and the average filtering flow rate Vs
in the 2nd cycle was 0.226 [m3/h].

The filtering flow rates immediately after the back washing with the

filtrate and the average filtering flow rates Vs in the 3rd to 5th cycles were



Time el apsed until performance for filtering fine crystals

became unable to be maintained [hrs] 6,g/51 1.5 Remarks Note: *2:
Sanme as those at 2nd cycle; *3: Ti was unable to be nmaintained at 2nd
cycle 36/51

respectively the same as those in the 2nd cycle.

Further, the operation for filtering (for 500 seconds) and the back
washing operation with the filtrate (for 30 seconds) were alternately and
continuously repeated. As a result, the ceramic filter was able to maintain its
performance for filtering the fine crystals until the elapse of 6 hours when the
filtering flow rate immediately after the back washing with the filtrate was
unable to be restored up to 0.25 [m3/h] or more. The results are shown in
Table 1.

[0060]
<Example 4>

The operation for filtering and the back washing operation with the
filtrate were alternately and continuously repeated in the same manner as in
Example 1 except that upon the back washing operation with the filtrate, the
opening degrees of the upstream control valve 4 and the downstream control
valve 13 for reducing the pressure on the flow path side were not controlled.
Upon conducting the back washing with the filtrate, the respective pressures
were P1 = 0.36 [MPaGl, P2 = 0.31 [MPaG] and P3 = 0.51 [MPaG], and the
differential pressure -AP upon the back washing between the filtration side and
the flow path side was 0.18 [MPal.

The back washing operation with the filtrate was terminated and
changed back to the operation for filtering. At this time, the filtering flow rate
(immediately after the back washing with the filtrate in the lst cycle) was
restored to merely 0.31 [m?3h], and the average filtering flow rate V3 in the 1st
cycle was 0.233 [m3/h].

The filtering flow rate immediately after the back washing operation
with the filtrate in the 2nd cycle was restored to 0.31 [m3/h], and the average
filtering flow rate Vi in the 2nd cycle was 0.228 [m3/h].

The filtering flow rates immediately after the back washing with the
filtrate and the average filtering flow rates Vs in the 3rd to 5th cycles were
respectively the same as those in the 2nd cycle.

Further, the operation for filtering (for 500 seconds) and the back

washing operation with the filtrate (for 15 seconds) were alternately and
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above-nmenti oned oxidation reaction notfgs;!iquor (80C) was fed to the
filtering nodule 7 at a circulation inlet flowrate of 0.68 [nB/11]
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t he back washing operation with acetic acid (water content: 7/
respectively the same as those in the 2nd cycle.

Further, the operation for filtering (for 500 seconds) and the back
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The back washing operation with the filtrate was terminated and
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the operation for filtering. Al though _the anmpunt of the acetic acid
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The results are also shown in Table 2. [0076] <Exanple 11> The
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0.24 [n8B/ { or nore imedi ately after the back washing operation with

the filtréiteringnlowhestefasr meanmiddeincorediateln gftenaheibackl waslomgodparhtion
oxi dation_reagti t her |iquor,, the back washi 0 ation with
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this time, although the filtering flowrate was restored to 0.32

[mB/ 11], the anmobunt of the acetic acid used therein was 0.034 [nB],
i.e., as large as 12 tines that used in Exanple 5. The period until
conducting the next back washing with the wash sol vent was 6 hours.
The results are shown in Table 2. [00771 <Exanple 12> The
operation for filtering (for 500 seconds) and the back washi ng
operation with the filtrate (for 15 seconds) were alternately and
continuously repeated (for 6 hours) in the sane manner as in Exanple
5. As aresult, the filtering flowrate was unable to be restored to
0.24 [nB/11] or nore imediately after the back washi ng operation
with the filtrate, and therefore, while continuing the circul ation of
t he oxidation reaction nother |iquor, the back washi ng operation with
acetic acid (water content: 7.7% by nmass; 85C) was conducted for 15
seconds (back washing flowrate: 0.14 [nB/h]). The feeding |inear

vel ocity of the acetic acid was 0.59 [mIl]. At this tinme, the
respective pressures were P1 = 0.10 [MPaCr], P2 = 0.09 [MPaCi] and P3
= 0.18 EMPaG, and the differential pressure -AP between the
filtration side and the flow path side was 0.09 [ MPa]. The
back washi ng operation with the acetic acid was term nated and
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back washing operation with the filtaase (for

The operation for filtering (for 500 seconds) and the

alternately and continuously repeated (for

manner

unable to be restored to 0.24 [n8/11
back washi ng operation with the fiF

[8665h Exanple 5. As a result,
or

in t

15 seconds) were
6 hours)
the filtering flow rate was

nnre i medi ately after the
Etel-land therefore, while

he sane

continuing the circulation of the oxidation reaction nother |iquor,
t he back washing operation with acetic acid (water content: 7.7% by
mass; |85C) as a wash solvent was conducted|for 15 se leback
washing flow rate: 5.10 [nB/l}]) The feed ngll Inear yei ocit3y d{: e
G 63 S D WA A AP A Y
the dilf flamenet aperstiosislprcfiltaringcfing shytads f i BOPat | 0R08i de 2AB t|he500
f1 ow pdiiski de was 1.06 [MPa]. The back washi ng operation with
t he ageflimeadfithchasadtangiopsietondticitimged bark tp tie oper3gion fiF
filtenimgs] At this time, although the filtering flow rate was
restone . Of 5TEe BT acigother
was 0.0 fba]f% ﬁeémélbat% q&‘%tﬁ%g%@w@k nest u§ne7| I n glgrrpl e§§%
The p,::WaGSL"“ Plft\““uuml Ag fhn next—back washinglwi-th the was
sol verjt Bask veastting dlowrrate giiltrate sedmRalun| i A.0fab| 6186  1=DS4 (00268
TABLE | 2 Filtratesepipesatwres°@1 8 9 10 (Operatipn &bndi ti&%hs | n Wt |cydike)
Differential pressure upon back washing -AP | 0.19 0.40 0.10 0.18
[MPa]
Other operations *1
(Results of operations)
Filtering flow rate immediately after back | 0.32 0.32 0.32 0.31
washing of 1st cycle with filtrate [m3/h]
Average filtering flow rate Vs in 1st cycle | 0.233 | 0.228 | 0.226 | 0.233
[m3/h]
Filtering flow rate immediately after back | 0.32 0.32 0.32 0.31
washing of 2nd cycle with filtrate [m3/h]
Average filtering flow rate Vi in 2nd cycle | 0.233 | 0.228 | 0.226 | 0.228
[m3/h]
Results of operations in 3t to 5th cycles *2 *2 *2 *2
Time elapsed until performance for filtering 6 8 6 3

fine crystals became unable to be maintained

[hys]

Note: *1: Different valve operations; *2: Same as those in 2nd cycle




Ti meof operationfor filtering fine crystals [s] 500 500 500 500 120
900 Ti nmeof backwashi ng operation withzglisitrate [s] 15 15 15

TABLE 1-2

Comparative Examples

1 2 3 4

(Operation conditions)

Time of operation for filtering fine crystals | 500 500 500 500
Ty [s]

Time of back washing operation with filtrate 70 15 15 300
Ts [s]

Feeding linear velocity of filtrate upon back | 2.85 0.84 2.85 0.84
washing operation [m/h]

Back washing flow rate of filtrate Xz [m3/h] 0.68 0.20 0.68 0.20

Filtrate temperature [°C] 80 80 70 90
Differential pressure upon back washing -AP | 0.19 0.05 0.22 0.05
[MPa]

{(Results of operations)

Filtering flow rate immediately after back | 0.32 0.25 0.24 0.32
washing of 1st cycle with filtrate [m3/h]

Average filtering flow rate V3 in 1lst cycle | 0.145 | 0.247 | 0.233 | 0.088
[m3/h]

Filtering flow rate immediately after back | 0.32 - - 0.32
washing of 2nd cycle with filtrate [m3/h]

Average filtering flow rate V3 in 2nd cycle | 0.145 - - 0.088
[m3/h]

Results of operations in 3rd to 5th cycles *2 - - *2

Time elapsed until performance for filtering 6 - - 1.5
fine crystals became unable to be maintained
[hrs]

Remarks *3 *3

Note: *2: Same as those at 2nd cycle; *3: Ty was unable to be maintained at 2nd

cycle
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[0066]
<Example 5>
(Operation for filtering Fine Crystals)

The above-mentioned oxidation reaction mother liquor (80°C) was fed to
the filtering module 7 at a circulation inlet flow rate of 0.68 [m%h] (P1 = 0.10
[MPaG]) (down flow) to initiate a cross-flow filtration. At this time, the
filtering flow rate was 0.32 [ms3/h] (P3 = 0.00 [MPaG]), and the circulation outlet
flow rate was 0.36 [m3h] (P2 = 0.09 [MPaG]). The differential pressure AP
between the flow path side and the filtration side was 0.10 [MPal. Also, the
circulating linear velocity in the flow paths and the filtering linear velocity of
the filtrate were 2848 (m/h) and 1.34 (m/h), respectively.

[0067]
(Back Washing Operation with Filtrate)

When continuing the operation for filtering, the filtering flow rate was
decreased down to 0.20 [m3/h] after the elapse of 500 seconds, and therefore,
while continuing circulation of the oxidation reaction mother liquor, the back
washing operation with the filtrate was conducted for 15 seconds (back washing
flow rate: 0.68 [m3/h]). At this time, the respective pressures were P1 = 0.14
[MPaGl, P2 = 0.10 [MPaG] and P3 = 0.31 [MPaGl], and the differential pressure
-AP between the filtration side and the flow path side was 0.19 [MPa].

The back washing operation with the filtrate was terminated and
changed back to the operation for filtering. At this time, the filtering flow rate
was 0.32 [m%Mh].

[0068]
(Back Washing Operation with Wash solvent)

The operation for filtering (for 500 seconds) and the back washing
operation with the filtrate (for 15 seconds) were alternately and continuously
repeated and after the elapse of 6 hours, the filtering flow rate was unable to be
restored to 0.24 [m%h] or more even immediately after the back washing
operation with the filtrate. Therefore, while continuing circulation of the
oxidation reaction mother liquor, the back washing operation with acetic acid

(water content: 7.7% by mass; 85°C) as a wash solvent was conducted for 15



Done Feedi nglinearvel ocityof wash solvent [mh] 2.85 5.70 8.54 1.42
2.85 2.85 Differential pressureupon baﬁ?g\flshi ngw t hwash sol vent [ MPa]
0.19 0.38 0.54 0.12 0.19 0.19

seconds (back washing flow rate: 0.68 [m3h]). The feeding linear velocity of
the acetic acid was 2.85 [m/h]. At this time, the respective pressures were P1
= 0.13 [MPaG], P2 = 0.10 [MPaG] and P3 = 0.30 [MPaG], and the differential
pressure -AP between the filtration side and the flow path side was 0.19 [MPal.

The back washing operation with the acetic acid was terminated and
changed back to the operation for filtering. At this time, the filtering flow rate
was restored to 0.32 [m3h]. Next, the operation for filtering and the back
washing operation with the filtrate were alternately repeated again. The
period was 6 hours until the filtering flow rate became unable to be restored to
0.24 [m3/h] or more immediately after the back washing operation with the
filtrate, thereby conducting the next back washing with the wash solvent.
That is, while alternately repeating the operation for filtering and the back
washing operation with the filtrate, the back washing operation with the wash
solvent was conducted in every six-hour period, so that the ceramic filter was
able to well maintain its filtering performance. The results are shown in Table
2.
[0069]
<Example 6>

The operation for filtering (for 500 s) and the back washing operation
with the filtrate (for 15 seconds) were alternately and continuocusly repeated
(for 6 hours) in the same manner as in Example 5. As a result, the filtering
flow rate was unable to be restored to 0.24 [m%h] or more immediately after the
back washing with the filtrate, and therefore, while continuing circulation of
the oxidation reaction mother liquor, the back washing operation with acetic
acid (water content: 7.7% by mass; 85°C) was conducted for 15 seconds (back
washing flow rate: 1.36 [m%h]). The feeding linear velocity of the acetic acid
was 5.70 [m/h]. At this time, the respective pressures were P1 = 0.15 [MPaGl,
P2 = 0.11 [MPaGl and P3 = 0.51 [MPaQ], and the differential pressure -AP
between the filtration side and the flow path side was 0.38 [MPal.

The back washing operation with the acetic acid was terminated and
changed back to the operation for filtering. At this time, the filtering flow rate
was restored to 0.32 [m3/h].
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The period until conducting the next back washing with the wash
solvent was 6 hours. That is, while alternately repeating the operation for
filtering and the back washing operation with the filtrate, the back washing
operation with the wash solvent was conducted in every six-hour period, so that
the ceramic filter was able to well maintain its filtering performance. The
results are shown in Table 2.

[0070]
<Example 7>

The operation for filtering (for 500 seconds) and the back washing
operation with the filtrate (for 15 seconds) were alternately and continuously
repeated (for 6 hours) in the same manner as in Example 5. As a result, the
filtering flow rate was unable to be restored to 0.24 [m3/h] or more immediately
after the back washing operation with the filtrate, and therefore, while
continuing circulation of the oxidation reaction mother liquor, the back washing
operation with acetic acid (water content: 7.7% by mass; 85°C) was conducted
for 10 seconds (back washing flow rate: 2.04 [m3h]). The feeding linear
velocity of the acetic acid was 8.54 [m/h]. At this time, the respective
pressures were P1 = 0.18 [MPaG], P2 = 0.12 [MPaG] and P3 = 0.69 [MPaG],
and the differential pressure -AP between the filtration side and the flow path
side was 0.54 [MPal.

The back washing operation with the acetic acid was terminated and
changed back to the operation for filtering. At this time, the filtering flow rate
was restored to 0.32 [m3h]. The period until conducting the next back
washing operation with the wash solvent was 6 hours. That is, while
alternately repeating the operation for filtering and the back washing operation
with the filtrate, the back washing with the wash solvent was conducted in
every six-hour period, so that the ceramic filter was able to well maintain its
filtering performance. The results are shown in Table 2.

[0071]
<Example 8>
The operation for filtering (for 500 seconds) and the back washing

operation with the filtrate (for 15 seconds) were alternately and continuously
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repeated (for 6 hours) in the same manner as in Example 5. As a result, the
filtering flow rate was unable to be restored to 0.24 [m3h] or more immediately
after the back washing operation with the filtrate, and therefore, while
continuing circulation of the oxidation reaction mother liquor, the back washing
operation with acetic acid (water content: 7.7% by mass; 85°C) was conducted
for 60 seconds (back washing flow rate: 0.34 [m%h]). The feeding linear
velocity of the acetic acid was 1.42 [m/h]l. At this time, the respective
pressures were P1=0.11 [MPaG], P2 = 0.09 [MPaG] and P3 = 0.22 [MPaG], and
the differential pressure -AP between the filtration side and the flow path side
was 0.12 [MPal.

The back washing operation with the acetic acid was terminated and
changed back to the operation for filtering. At this time, the filtering flow rate
was restored up to 0.32 [m3h]. The period until conducting the next back
washing operation with the wash solvent was 4 hours. Furthermore, the
period until conducting the further next back washing operation with the wash
solvent was also 4 hours. That is, while alternately repeating the operation
for filtering and the back washing operation with the filtrate, the back washing
operation with the wash solvent was conducted in every four-hour period, so
that the ceramic filter was able to well maintain its filtering performance.
The results are shown in Table 2.

[0072]
<Example 9>

The operation for filtering (for 120 seconds) and the back washing
operation with the filtrate (for 15 seconds) were alternately and continuously
repeated (for 8 huors) in the same manner as in Example 5. As a result, the
filtering flow rate was unable to be restored to 0.24 [m3/h] or more immediately
after the back washing operation with the filtrate, and therefore, while
continuing circulation of the oxidation reaction mother liquor, the back washing
operation with acetic acid (water content: 7.7% by mass; 85°C) was conducted
for 15 seconds (back washing flow rate: 0.68 [m3/hl). The feeding linear
velocity of the acetic acid was 2.85 [m/h]. At this time, the respective
pressures were P1 = 0.13 [MPaG], P2 = 0.10 [MPaG] and P3 = 0.30 [MPaG],



0 0 0 (Results of operations in 2nd or subsequent cycle)
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and the differential pressure -AP between the filtration side and the flow path
side was 0.19 [MPal.

The back washing operation with the acetic acid was terminated and
changed back to the operation for filtering. At this time, the filtering flow rate
was restored up to 0.32 [ms3/h]. The period until conducting the next back
washing operation with the wash solvent was 8 hours. That is, while
alternately repeating the operation for filtering and the back washing operation
with the filtrate, the back washing operation with the wash solvent was
conducted in every eight-hour period, so that the ceramic filter was able to well
maintain its filtering performance. The results are shown in Table 2.

[0073]
<Example 10>

The operation for filtering (for 900 seconds) and the back washing
operation with the filtrate (for 15 seconds) were alternately and continuously
repeated (for 3 hours) in the same manner as in Example 5. As a result, the
filtering flow rate was unable to be restored to 0.24 [m?3h] or more immediately
after the back washing with the filtrate, and therefore, while continuing
circulation of the oxidation reaction mother liquor, the back washing operation
with acetic acid (water content: 7.7% by mass; 85°C) was conducted for 15
seconds (back washing flow rate: 0.68 [m3/h]). The feeding linear velocity of
the acetic acid was 2.85 [m/h]. At this time, the respective pressures were P1
= 0.13 [MPaGl, P2 = 0.10 [MPaGl and P3 = 0.30 [MPaGl, and the differential
pressure -AP between the filtration side and the flow path side was 0.19 [MPal.

The back washing operation with the acetic acid was terminated and
changed back to the operation for filtering. At this time, the filtering flow rate
was restored to 0.32 [m3/h]l. The period until conducting the next back
washing operation with the wash solvent was 3 hours. That is, while
alternately repeating the operation for filtering and the back washing operation
with the filtrate, the back washing operation with the wash solvent was
conducted in every three-hour period, so that the ceramic filter was able to well
maintain its filtering performance. The results are shown in Table 2.

[0074]



3 46/51 TABLE 2-2 Conparative Exanples Exanples 5 6 11 12 13
(Operation conditions at 1st cycle) 41/51

<Comparative Example 5>

The operation for filtering (for 500 seconds) and the back washing
operation with the filtrate (for 15 seconds) were alternately and continuously
repeated (for 6 hours) in the same manner as in Example 5. As a result, the
filtering flow rate was unable to be restored to 0.24 [m3h] or more immediately
after the back washing operation with the filtrate, and therefore, the
circulation of the oxidation reaction mother liquor was terminated (i.e., the
control valves 4 and 13 were closed, and then a drain valve 14 was opened), and
then the back washing operation with acetic acid (water content: 7.7% by mass;
85°C) was conducted for 180 seconds (back washing flow rate: 0.68 [m3hl).
The feeding linear velocity of the acetic acid was 2.85 [m/h]. At this time, the
respective pressures were P1 = 0.00 [MPaG], P2 = 0.00 [MPaG] and P3 = 0.19
[MPaG], and the differential pressure -AP between the filtration side and the
flow path side was 0.19 [MPal.

The back washing operation discharging the wash solvent (acetic acid)
out of the system was terminated and changed back to the operation for
filtering. At this time, although the filtering flow rate was restored up to 0.32
[m3/h], the used amount of the acetic acid therein was 0.0340 [m3], i.e., as large
as 12 times that used in Example 5. Further, 0.37% by weight of isophthalic
acid contained in the oxidation reaction mother liquor was discharged as a
waste out of the system. Meanwhile, the period until conducting the next back
washing operation with the wash solvent was 6 hours. The results are shown
i Table 2.

[0075]
<Comparative Example 6>

The operation for filtering (for 500 seconds) and the back washing
operation with the filtrate (for 15 seconds) were alternately and continuously
repeated (for 6 hours) in the same manner as in Example 5. As a result, the
filtering flow rate was unable to be restored to 0.24 [m3/h] or more immediately
after the back washing operation with the filtrate, and therefore, the
circulation of the oxidation reaction mother liquor was terminated (.e., the

control valves 4 and 13 were closed, and then the drain valve 14 was opened),
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and the back washing with acetic acid (water content: 7.7% by mass; 85°C) was
conducted for 15 seconds (back washing flow rate: 0.68 [m%h]). The feeding
linear velocity of the acetic acid was 2.85 [m/h]. At this time, the respective
pressures were P1 = 0.00 [MPaG], P2 = 0.00 [MPaG] and P3 = 0.19 [MPaGl],
and the differential pressure -AP between the filtration side and the flow path
side was 0.19 [MPal].

The back washing operation discharging the wash solvent (acetic acid)
out of the system was terminated and changed back to the operation for
filtering. Although the amount of the acetic acid used therein was 0.0028 [ms3]
same as that used in Example 5, it was difficult to remove the fine crystals
deposited on the filtering surface on the flow path side owing to no circulation
of the mother liquor, so that the filtering flow rate was restored to only 0.26
[m3/h]. For this reason, the period until conducting the 2nd or subsequent
back washing operation with the wash solvent was extremely shortened to 30
min. That is, the period of the operation capable of maintaining a good
filtering performance of the ceramic filter became extremely short. The
results are shown in Table 2.

Further, 6.67% by weight of isophthalic acid contained in the oxidation
reaction mother liquor were discharged as a waste out of the system. The
results are also shown in Table 2.

[0076]
<Example 11>

The operation for filtering (for 500 seconds) and the back washing
operation with the filtrate (for 15 seconds) were alternately and continuously
repeated (for 6 hours) in the same manner as in Example 5. As a result, the
filtering flow rate was unable to be restored to 0.24 [m3h] or more immediately
after the back washing operation with the filtrate, and therefore, while
continuing the circulation of the oxidation reaction mother liguor, the back
washing operation with acetic acid (water content: 7.7% by mass; 85°C) as a
wash solvent was conducted for 180 seconds (back washing flow rate: 0.68
[m3/h]). The feeding linear velocity of the acetic acid was 2.85 [m/h]. At this
time, the respective pressures were P1 = 0.13 [MPaGl, P2 = 0.10 [MPaG] and
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and the flow path side was 0.19 [MPal.

The back washing operation with the hydrous acetic acid was
terminated and changed back to the operation for filtering. At this time,
although the filtering flow rate was restored to 0.32 [m3/h], the amount of the
acetic acid used therein was 0.034 [m3], i.e., as large as 12 times that used in
Example 5. The period until conducting the next back washing with the wash
solvent was 6 hours. The results are shown in Table 2.

[0077]
<Example 12>

The operation for filtering (for 500 seconds) and the back washing
operation with the filtrate (for 15 seconds) were alternately and continuously
repeated (for 6 hours) in the same manner as in Example 5. As a result, the
filtering flow rate was unable to be restored to 0.24 [m3/h] or more immediately
after the back washing operation with the filtrate, and therefore, while
continuing the circulation of the oxidation reaction mother liquor, the back
washing operation with acetic acid (water content: 7.7% by mass; 85°C) was
conducted for 15 seconds (back washing flow rate’ 0.14 [m%h]). The feeding
linear velocity of the acetic acid was 0.59 [m/h]. At this time, the respective
pressures were P1 = 0.10 [MPaGl, P2 = 0.09 [MPaG] and P3 = 0.18 [MPaG],
and the differential pressure -AP between the filtration side and the flow path
side was 0.09 [MPal.

The back washing operation with the acetic acid was terminated and
changed back to the operation for filtering. The used amount of the acetic acid
therein was as small as 0.00058 [m?] (i.e., 0.21 time that used in Example 5),
and the filtering flow rate was restored to only 0.27 [m3/h]. For this reason,
the period until conducting the 2nd or subsequent back washing operation with
the wash solvent was extremely shortened to 1 hour. That is, the period of the
operation capable of maintaining a good filtering performance of the ceramic
filter became extremely short. The results are shown in Table 2.

[0078]

<Example 13>
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The operation for filtering (for 500 seconds) and the back washing
operation with the filtrate (for 15 seconds) were alternately and continuously
repeated (for 6 hours) in the same manner as in Example 5. As a result, the
filtering flow rate was unable to be restored to 0.24 [m3/h] or more immediately
after the back washing operation with the filtrate, and therefore, while
continuing the circulation of the oxidation reaction mother liquor, the back
washing operation with acetic acid (water content: 7.7% by mass; 85°C) as a
wash solvent was conducted for 15 seconds (back washing flow rate: 5.10
[m3/h]). The feeding linear velocity of the acetic acid was 21.4 [m/h]. At this
time, the respective pressures were P1 = 0.40 [MPaGl], P2 = 0.31 [MPaG] and
P3 = 1.41 [MPaG], and the differential pressure -AP between the filtration side
and the flow path side was 1.06 [MPa].

The back washing operation with the acetic acid was terminated and
changed back to the operation for filtering. At this time, although the filtering
flow rate was restored to 0.32 [m3hl], the used amount of the acetic acid therein
was 0.0213 [m3], i.e., as large as 7.6 times that used in Example 5. The period

until conducting the next back washing with the wash solvent was 6 hours.

The results are shown in Table 2.
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[0079]
TABLE 2-1

Examples

b 6 7 8 9 10

(Operation conditions in 1st
cycle)

Time of operation for| 500 500 500 500 120 900
filtering fine crystals [s]

Time of back washing| 15 15 15 15 15 15
operation with filtrate [s]
Time of back washing 15 15 10 60 15 15

operation with wash solvent

[s]

Circulation of oxidation| Done | Done | Done | Done | Done | Done
reaction mother liquor upon
back washing operation with
wash solvent

Feeding linear velocity of ! 2.85 5.70 8.54 1.42 2.85 2.85
wash solvent [m/h]

Differential pressure upon | 0.19 0.38 0.54 0.12 0.19 0.19
back washing with wash
solvent [MPa]

(Results of operations at 1st

cycle)

. Pertod of back washing 6 6 6 6 8 3
operation with wash solvent

[hrs]

Filtering flow rate | 0.32 0.32 0.32 0.32 0.32 0.32
immediately  after  back
washing operation with wash
solvent [m?h]

Amount of wash solvent | 0.0028 | 0.0057 | 0.0057 | 0.0057 | 0.0028 | 0.0028
used [m3]

Amount of isophthalic acid 0 0 0 0 0 0
discarded [%]

(Results of operations in 2nd
or subsequent cycle)

Period of back washing 6 6 6 4 3 3
operation with wash solvent

[hrs]




Peri od of back washing operation with wash solvent [hrs] 6 0.5 6 1 6
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operation nethod according to the present
attai ned such advantages that (1) pABLE ®®Ri ng operation can be sinply
performed for a long period of time w thout clogging of a ceramc

filter;

In the filtering

i nvent i

on,

t here can be

(3)

condi t

(2) no use of a Iarge anDunt of a mash solvent IS needed and
oreonhthal i A~ A~ A nt od ho wnch Aol whiech
convertlgnally dlscarded together Hﬂﬁéaﬂd§h >olvent Feanlng
can be recovered. Therefore, it is podsiapielesg s|nplify the operation
i ons and inprove an output lleveb of| tebephihallc pci d2upgn 13
pr odug{OgBer&Xioh benditloeRHthRicgclasi|d. Expl@anati on| of Refprence
Numer al &; LAOSE] operation for filtering | 500 500 500 500 500
fine crystals [s]
Time of back washing operation 15 15 15 15 15
with filtrate [s]
Time of back washing operation| 180 15 180 15 15
with wash solvent [s]
Circulation of oxidation reaction | Not Not Done Done Done
mother liquor upon back washing | done done
operation with wash solvent
Feeding linear velocity of wash| 2.85 2.85 2.85 0.59 214
solvent [m/h]
Differential pressure upon back| 0.19 0.19 0.19 0.09 1.06
washing with wash solvent [MPa]
(Results of operations at 1st cycle)
Period of back washing operation 6 6 6 6 6
with wash solvent [hys]
Filtering flow rate immediately ! 0.32 0.26 0.32 0.27 0.32
after back washing operation with
wash solvent [m3/h]
Amount of wash solvent wused | 0.0340 | 0.0028 | 0.0340 | 0.00058 | 0.0213
[m3]
Amount of isophthalic acid| 0.37 6.67 0 0 0
discarded [%]
(Results of operations in 2nd or
subsequent cycle)
Period of back washing operation 6 0.5 6 1 6
with wash solvent [hrs]




The reference nunerals used in FIG 1, FIG 2 and FIG 3 are

expl ai ned bel ow. 1: Oxidation r‘f@ﬁi on not her |iquor vessel;

2: Punmp; 3: Mnimumflow line; 4: Cont val ve; 5: Pressure gauge
(P1); 6: Circulation inlet conduit; 7: Filtering nodule (housing); 8:
Ceram ¢ fINDUSTRIARAPPRICABIEIHY: 10: Substrate end surface side;

11: G rcut&@ojn outlet conduit; 12: Pressure gauge (P2); 13: Control
val ve; 14. in valve; 15: Grculation return conduit; 16: Filtrate
outlet conduit; 14 the FiRsSHE 2GS (B3 hod Gccof@iyEito kBe FidsbhfiSvention,
vessel ; 20: Punmp; 21: Mnimumflow |line; 22: Heat exchanger; 23:
Filtrate Baolke omshiengttaometlistich 24tvaGdageothatalllea MBeriGgnipearhtival ey be
26: Wash sol vent hack shing conduit; 27: Heat exchanger, 28: F|lo )
path 48/ B pEorHe R PﬁEOéﬁértapﬁaﬁltﬁ%%@@ggm% ofi 2 ce¥amy filter;
fine cr ystﬁlﬁo ﬁQQto?'anﬁg é%n%udlﬂxbfi&tv!r% 5(9@81{1& ?éﬂ'ng&% X 11(1 @Qferephthalic
obtained I'n ‘a process il produci'ng an aromati c car oxyallc aci d

except foacidesrihikal i€ taci wWadly salven@sshichokad ibebh adon®@ntishally aliscarded
ceramc filter while conducting a flowi ng circul ation operation of .
t he oxi datdgstherwidth bhe mmshesolvénfuepon cleanimg had heoraseveledg: Therefore, it

conductin 1) .-&n .operati for fil.tering.the fime crystals; an
conduct | nt 995712 BERRHUE R FreseibEicoiit and Frbrkie ARt level of
mai nt ai ni f&eﬁhﬁhili@&\&iﬂ%ﬁdr{?‘ﬂd@ch@ﬁ dIRBE 3kiDhtRALE Beixi dati on
reaction nother |iquor, (I1) the back washing operation with the
filtrate being conducted under the follow ng conditions: (lIl-A) an

operation_tipe there hat iint e range of from5 to 60 [s];
(1'1-B) a & AN g helerenee ¢ UELR2eSn a filtration side and a flow
pat h side[oqj‘ 1:]he ceramic filter which is in the range of fromO0.10 to
1.0 [ MPa]; (SI -C) a feeding linear velocity of the filtrate that is

in the range ofThe esfelefcd gudRrhly dded i@EG. 1, FIG.@ AndF16. Berpexpldained
of the filtrate that is in the range of from"a tenperature of the
oxi dati onP¢le¥eti on nother liquor” to "a tenperature higher by 35C

than that of the gxigdation reaction, npt.her |iguoers;. . 2. .The, fi.lteri
operation met ol GEGRRE-AG00 mRRpST ey obi 7 PREms sEApBHp oo
filteringlihbedf CRALDIWHIP;S5T Préure @Auett(PUNder Cieild@bh it onduit; 7
conditions: (l1-A) an operation tinme thereof that is in the range of
from 60 tBiltadag Espdule (housing); 8: Ceramic filter; 9: Filtration side; 10: Substrate
end surface side; 11: Circulation outlet conduit; 12: Pressure gauge (P2); 13:
Control valve; 14: Drain valve; 15: Circulation return conduit; 16: Filtrate
outlet conduit; 17: Pressure gauge (P3); 18: Valve; 19: Filtrate vessel; 20: Pump;
21: Minimum flow line; 22: Heat exchanger; 23! Filtrate back washing conduit;

24: Control valve; 25: Control valve; 26: Wash solvent back washing conduit; 27:
Heat exchanger; 28: Flow path



(I-B) a differential pressure between the flow path side and the
filtration side that is in the range oi %Qom0.0S to 0.5 [ MPal ;

(I-C acirculating linear velocity of 8[/ oxi dati on reaction nother
liquor in the flow path of the ceramc filter that is in the range of
from 1000 to 10000 [ h] as neasured G@:ABYS| nl et of the flow path;

and (1-D) a filtering linear velocity of the filtrate that is in the
range of from 49/51 0.5 to 3.0 [mh]. 3. The filtering operation

met hod acqorA;hfﬂgeﬁﬁgc&ﬁélﬁﬁ%nome%hOHUfo&hﬁlteﬁﬁiqoﬁn%l BEistERNEMEIHAG] in an
(I'1r1) a back washing operation with a wash sol vent vhile maintaining

t he fl ow ngidaitionuiraadtoon opetladn dimuolr dhmined dat iaoproemst faon prodheng an
liquor. 4. The filtering Qﬁeratio&l metho&ra cordi to claim3, .
wher ei n ( FFPRatifeapReRy il RFcspeiet FoRPitaic Apdbsp dopydie filtration
conduct ed Hﬁf&e f: i 0 it : = A) [ L

t her eof tﬁat |é(%92§rtnﬁ(glﬂrl %\#gvgggg 0({‘6?16%%@8?0& %&5‘) 1P§]c:nac'ﬁ18t98ﬁ %%Jle?&lg)lrsg the

di f f er ent bridapioessacEohehvden liqieyf il tration side and the flow path
side upon the back washing operation with the wash solvent that is in
the range of fr@m wethod eomppisinga] ; (111-C) a feeding linear

velocity of the wash.solnyent upon.the back .washi operation that is

1 the Tange ordrai TSR shBFR o orofficring he The RS pfig Mnd

tenperature of édaﬁmmﬂg S(PI)V%ntbatclk@twh%ihg toperdt@agewdth f4 oMiiratdewhile
oxi da er | "t he

tenperature of the tion reaction not iquor” to

t enper at umathtgghmg bye §6@ingairctulationbpetmicoxofititd andatanticantiontthether
liquor". _.5. The.filtering qperation netho ccarding to claim3_or

4, wher ei HI4RE gﬁéﬁhﬁfb@ﬁkc‘g%kﬁpgi%rmn%ﬁ&ﬁer Fiash DERE £91F uted ginder
the fine ﬂie\’ﬁfll%lvﬁngggnﬁiﬂ Lot he back washing operation with the
filtrate 1's repeatéd, an when a flowrate of the filtering

operation is nofll-#gsirosEdabipn(tiike thieeedfablst Washtlngraner ot from Mdé BOHEle
filtrate, (I11) back washi ng operation with the wash solvent is

th
conducted. 6. (ﬂf@%fﬁl Hiiengiad papsutsnogisterse sdaatignngde anshyg fve path

| ai 3 ta.5 in.the wash .solvent is acetd c acid, havi wat er
cont ent ot S G LR BiCAGL ARG E 10k LG 0 s 310 BER
nmet hod accor di @I afeedanelinbaciaobfy bf tRe Giltrafetieits i8dhekange of from
1.0 to 20 [m/h]; and

(II'-D) a temperature of the filtrate that is in the range of from “a
temperature of the oxidation reaction mother liquor" to “a temperature higher

by 35°C than that of the oxidation reaction mother liquor”.

2. The filtering operation method according to claim 1, wherein (I) the operation
for filtering the fine crystals is carried out under the following conditions:

(I-A) an operation time thereof that is in the range of from 60 to 1800
[s];

(I-B) a differential pressure between the flow path side and the
filtration side that is in the range of from 0.05 to 0.5 [MPal;

(I-C) a circulating linear velocity of the oxidation reaction mother liquor
in the flow path of the ceramic filter that is in the range of from 1000 to 10000
[m/h] as measured at an inlet of the flow path; and

(I-D) a filtering linear velocity of the filtrate that is in the range of from



upon the back washing operation with the filtrate, a pressure on a
circulation outlet conduit side of the gianic filter is reduced to
produce a differential pressure, thereﬁ% eeding the filtrate. 8. The
filtering operation thod according to any one of clainms 1 to 7,

wher ei n tﬁ@gﬁ?éﬁhﬁﬁﬁlcarboxylic acid conprises at |east one of
benzoic acid, phthalic acid, isophthalic acid, mtoluic acid,
trimesic acid, 3,5-dinmethyl benzoic acid, trinellitic acid,

pyronel I'i §i ¢hadilderide pBAaiid 8l R8G50 Y kb 61AR ¥ 03P flrthBr tomprising:
napht hal ene di carboxylic acid.
conducting (III) a back washing operation with a wash solvent while
maintaining the flowing circulation operation of the oxidation reaction mother

liquor.

4. The filtering operation method according to claim 3, wherein (III) the back
washing operation with the wash solvent is conducted under the following
conditions:

(ITII-A) an operétion time thereof that is in the range of from 5 to 120 [s];

(ITI-B) a differential pressure between the filtration side and the flow
path side upon the back washing operation with the wash solvent that is in the
range of from 0.10 to 1.0 [MPal;

(IIT-C) a feeding linear velocity of the wash solvent upon the back
washing operation that is in the range of from 1.0 to 20 [m/h]; and

(ITI-D) a temperature of the wash solvent that is in the range of from "
the temperature of the oxidation reaction mother liquor" to “the temperature

higher by 35°C than that of the oxidation reaction mother liquor”.

5. The filtering operation method according to claim 3 or 4, wherein an
operation comprising (I) the operation for filtering the fine crystals and (II) the
back washing operation with the filtrate is repeated, and

when a flow rate of the filtering operation is not restored by (II) the
back washing operation with the filtrate, (III) the back washing operation with

the wash solvent is conducted.
6. The filtering operation method according to any one of elaims 3 to 5, wherein
the wash solvent is acetic acid having a water content of from 0.1 to 30% by

mass.

7. The filtering operation method according to any one of claims 1 to 6, wherein
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upon the back washing operation with the filtrate, a pressure on a circulation
outlet conduit side of the ceramic filter is reduced to produce a differential

pressure, thereby feeding the filtrate.

8. The filtering operation method according to any one of claims 1 to 7, wherein
the aromatic carboxylic acid comprises at least one of benzoic acid, phthalic acid,
1sophthalic acid, m-toluic acid, trimesic acid, 3,5-dimethyl benzoic acid,
trimellitic acid, pyromellitic acid, 1,5-naphthalenedicarboxylic acid and

2,6-naphthalenedicarboxylic acid.



