1/51 DESCRI PTI ON CROSSFLOW TYPE FI LTERI NG OPERATI ON METHOD USI NG
CERAM C FI LTER TECHNI CAL FI ELD [0001] 1q/51 The present invention
relates to a filtering operation nethod of a ceramc filter used in
solid-liquid separation for renoving fine crystals contained in an
oxi dation reaction nother |iquor obtained in a process for producing
terephthalic acid to obtain a clegr§riRipraten BACKGROUND ART [ 0002]
Terephthalic acid is produced by |1 quid-phase oxidation reaction of a
p- phenyl ene conpound such as p-dial kyl benzene, typically, p-xylene.

In this re i | t al h_as cobal t _and
rranganese,&gﬁtf)sgﬁ‘é@}t]iﬁ'% ﬁéﬁﬁ&&@&gﬁ%ﬁf@N MFcHHD VYNGmGHRAMIC
conpound and an al dehyde is further %‘ﬂﬁ‘%}RS usual ly used in the
presence of an acetic acid sol vent. A terephthalic
acid-containing slurry obtained fromsuch a |iquid-phase oxidation
reaction is usually subjected to crystallization to reduce its

t enper at uwﬁnl FEbDect ed to solid-1iquid separation under a
pressure ﬂogﬁi to normal pressures to thereby obtain a cake of

t erepht ha cid. ~ On the other hand, an oxidation reaction

mot her 1iquor obhai pedehd ihiEnHGh! AlhicQUid 5 TR YpeFRAbAL A HGETIH a
cat al yst conponents derived fromthe catal yst such as heavy netal

i ons and teramidefiltems nstthem i sudickliqual |sgppraidon cforg relmevabnpvigne crystals
reaction, it is pecessary.tQ recycle and reuse these catalyst
conponent @%ﬁ&lﬁt‘ﬂé’ile%ﬂ/ dafden geaaiien  Bathastiguoy @%@%qnedzns@ pregess for
( ot her I'pdqq{- i : } , .heen extensively used
in cormeric)l a Cgl)lﬁ%g%%k P%Iil)cr %@gg@@@aﬁ%@%} ?ﬁ?l‘r?teeg'oxi dation reaction
not her |iquor contains various organic inpurities by-produced in the

| i qui d- phase_ oxidation reaction or inorganic inpurities produced

owng to ) pparatus used. If the oxidation reaction

not her Iiﬁ)tb%r]is reused as itself in the reaction system the
concentra !og of these inpurities in the reaction systemtends to be
gradual Iy incr epé@ghtmi@ abRP W brodiiceldaBy DRRNA GHHse! B HatibAlreWefibn (dTea
concentration of the inpurities exceeds a predetermned |evel, the

| i qui d- phppheoylaiet ¢ompoead shoh asgndsalkyl benzxhegtgpioallaf peylea. In this
For exanple, it has been reported that in e case of terephthalic

o o T er gy B S el R sk PO A AEPRIG PR PegalRt
to the r i i g : i r [ : [

70 to 980t The SR uiel Sulias & MBRIACEHEOIALTAFhn BaURLR b FHEE
not serveaddsd isewsallynusdiein gacpieeonsy/sf iaanc hsidxodeaitt in an

anount of from2 to 30%js fed to a step of recovering acetic acid_ as
a sol vent (the Mbersphthalieaeidienntpmingsiwry ohtameddaen; srehsy biguid phase

called a " ) t_liguar’). . nmet hod,.of ..recqver.i th

catal yst %’g%%ﬁrelggégﬁ&%%l_lm %heusé‘lzﬁua’atsiuc?ﬁecrtééc?? o?}yﬁg?(‘jw@?tlppqg& 1?@8“% OI%S
the acet ifengsh@tire andr thit ShBfect t6 QBdNeyhil, sdpiahtiohaufdOe@Npressure
proposed t he nethod using an ani on-exchange resin (Patent Docunents 1

to 4) andclosretareeimal prdisayres foythiedébyeobiany acarkeaifiiernep ithaliataeid.esi n
(refer to Pate cungnts 5.and 6 00041 . | n..Pat ent, Docupent
o it i s descr B8 2 Ragdl AR e S BORRT fisteeiortasnichitne
fine aronafifr; i¢: Aci 3 I f ' .

car boxyl P%q%&:c}lgﬁfsc?gﬁ%agb%nb%bﬁ#?Jlg,aﬁllldp% Zg aFaC'E) I r?%{é gérglo 8? from the
preci pi t adetdlslzy $edpesahssey dhepaloforshandxbdamidy ioeact WitermdhHastrially

| i quor, and therefore when continuously feeding the oxidation
react i on PHsccHeng thpuahoveoreactien; it i sleaprsary te spevste andrause thesesatalyst

i's necessary to.r the fine crystals usi a filter, etc., in
order to C%%Xe%%l}letntggg%ghteilewg?f%cﬁéy Ingt‘Qi Yy8%4&l s on an upper portion
or an insfpgesportion of a resin |ayer. However, Patent Docunent 2

fails to describe a specific nmethod for renoving the fine crystals.
The simplest recycling method is a method in which the oxidation

reaction mother liquor is fed as itself back to a reaction system and reused



When the oxidation reaction nother |iquor containing fine crystals is
processed in a cross-flow filtration ugjsqg a ceramic filter, the fine
crystals dep05|ted on a filtering menbrane of the ceramc filter are

filt d | hi fl fl
thr ough a LRSI SRERG Rty it andis st o haRdsen Exbernigely Hhed in
filtering c@ﬁhﬁéi‘b{mnﬁf‘odtﬁtﬁhaQP@ée'sé’esdEtHB{N@{f@lt eﬂ)eo\ﬁkﬂﬂltfo(ﬁ EQ@ctlchn mother

deposition of the fine crystals, is required to interrupt t
filteringligper atondairtsovatiean cmganneummmrwﬂed bgrproddbéd in the lids dtpiese
nmet hod of the cleaning, there may be used a net hod i n, which the

cl eani ng P§ld@6m5%9§&l%ly0¥ ARG ImgUEitiesuPradusAd gfwinge t piFasioanof an

reacti on gQ V\;?ﬂ\%%gh&am Qual, 138, o %1%@{1 ol W{:lglﬁseaez{s 58if in

filter, e cleaning i's o¢ondu

conti nui nﬁhé h@a@héﬁUéy%ﬂ:élﬁn theet@entiA8GY bf these 111'1151u1t1ﬂ@snﬁ1t BREl feRction
which the circulation is interrupted, in order to renove the

deposi t edsystam dendy 4 de gxaﬂaﬂih’smwemedcapﬂeﬂohelaﬁmimlsslmsvbwgl chefirmed

fine crystals |f|caII for nacetl aC|d | ven

{1 ows. 1 b Bl iR8 deotspariasio o BEPrhethe Giieets Sopiedh e Siietlesel
of the fitkerhih- Pﬁﬁ@é’ @ﬂﬁatEHQe%Bﬁo%§Hd§% N& aﬁvéfs%‘fysaffﬁ%ﬂt he flow
path side to the Itration side to penetrate through the filtering
nmenbr ane (nor maFomaséinpde, it thastbeenwapbriedl thentih. thercaad dif ttexephthhklc acid,
wash sol v IS also | owed .t q penetratefromtheflltrai(lon side to
the flow g%ﬁﬁl@?%oaf of; the %flawpe repctien mefhek ligvonifad backHotthe xraghon

sol vent). TSy (ocial "tde JBHAAH LAPLENLIRLP RGN ol 90 BB The

i nterrupté I'S p055| cl éa amc¢ filter and
conpl et el yerhasiiageadddidh &éhf@omaﬁdﬂh@mml txhﬁfchoaoe(sr fAbLEeitve Batreldbe in
Docunments 7 and 8). However, the nethod in which the circulation is

i nt errupt Bee Keactioay syﬁignpagdllermewéhnagnmdum of i Siomy Zatd 8PYeisafedutior a
of the wash_s -cons roc re licate

operati onditngoreraesil AT ECRRH AP svERE bl oo R bir B bk o the
mot her 1§ fuiQfioRSsyddih i8%aHPQR fp%%gemhbph%bwt' on of the wash

sol vent, occurrence of treatnent of a |arge anount of the used wash
sol vent, and soAera nmedBOd bf recoveringntheheatmbydtodnoforEmtadiony theexidation

ceramc fl_lt r in V\?‘ we'dplrcul ation.of the oxidation reaction
mot her | i Hii§ Flopgmgb ¥ s@ef@ the Aretic a0kl FecoyRrBiRedioPo pe HetElE it
from.the Héﬂefﬁéx} OBe %?OIF%I_BQF&& thE@ @%%‘E Rhiohi& HaLE 1%51%{ Iﬁael{glnt

(back washing wt hi's e requires no res

sol vent (pr@duenteng two 4y sed V\I&Shn@lihlodeﬂélhgadiIQJ}@aﬁan1ﬁ§f‘cbhlvhlﬁﬁﬂgiuhéﬁ(ﬂe
only by i nterruptl ng_the filtering operation, so that a filtering
per f or mantesipfrafertecBetaatdequmentsdaanBd)subst anti al | y rest or ed.
Therefore O%ﬂ above net hod has been frequently enployed in filtering
operati ong y'a ceramc filter in a general cross-flowtype (refer to
Pat ent Docunentm Pagdt BEuméRPO3 is db&kibed that drf‘of Akbidh 1PAEHIR MotBer
it is described that while circulating a stock sol ution, a pressure

hi gher t higuohesntams Aaestoviatsotakioaplis iadil ity stalstlaaked douslan aromatic

applied onto a filtr inafilter container b pi ston, and th
filtrate ?%%PBY%%&C}fﬁﬁﬁﬂﬂﬁe“qu plid A&quaé ﬁeﬁaa%tléyﬁatbemf qlaP’get?ﬂPlF%t&H by
the filt g h K

of Cthe 1ot RREEAFRE the Sl iR PRELUBSE i BRAE R Phon
tine is v@fr;tn&ktﬁrsﬁy feeding thErosiddthen eeadten modtheFKaopt €5 al esihtdlumn to
docunent, it is construed that the feature of the nethod resides in

that whencaack pithep; wgln,|1ﬁéarnea@$S@¢Vtt9 tegnqvienidiee fine irsigtalo u@lrtﬁggﬁlgel

f the fil [
conduct e 15 FFE BF PR thR Dt atalf pbuast BBPF: biioney an
l'inear vejRedd Yortion of a rEQWANREY. %@@VPaf@{tm&Lﬁﬁénpgffgﬂs 96 QbR a

such as use of the piston facility when industrially practi ced.
specific method for removing the fine crystals. In Patent Document 3, it 1is

described that solids need to be removed by filtering the oxidation reaction



[ 0012] Thus, in the operation for filtering fine terephthalic
acid crystals contained in an oxidation;qjeaction nother |iquor by a
cross-flow filtration using a ceramc filter in a terephthalic acid
production 0 t.here is still ese t such a emthat t
Por | owt ng HHEEATHS =GB SYti Het e it B Aand jemperatre of
(1) a sinphe élsélh%hng mﬁaaghoannﬁiézaﬁatlanwpla%e bhe, fmghegfaas filter for
operation wth the ceramc Iter can be conducted by the tross-flow
filtrati onefmowireg Ithegfmermgstad)é 1‘s|spmcvﬁetchmta Gchggiang; flanddiagram of the
(2) afiltering peratlon n. whi ch no,  use of a IatFlSe amount _ of
a wash soP¥eees; detadyof theg i te?ﬂé%flf\;@a}f& deseribed.yi iy ppapnts 5 and
[ 0013] e

ﬁ f‘ge&lﬁ}geg&] é%toti{l (ﬁlﬁgﬁbﬂeleﬁgﬂoﬁ réﬁl&ﬂ? Bfe??@a%lﬁ%%%g%c%%(ﬂ to

achi evi ng t ove preésent 1nven oun

and si npl eolfid lietid Bep PREIAEE b@¢h ﬁmm@doﬁmtw\é@y@ﬁwrﬁ)mébﬁﬂa&m reaction
present invention. That is, the present invention relates to the

f ol | owi ngnxspetdiguos yis Gol 6. lesg, Thutaa ffilterefor ngryyénatthe dineecitystalsds not
filtering,fin ystal s contained in an oxidation reaction nother

|i quor obf&S ‘?lglbeqrn a terephthalic acid production process by a
cross-floydgdjtration using a ceramc filter while conducting a
flowing circulation operation of the oxidation reaction nother

liquor, the met ho®atempbbsimgnt dpitdadiebaighdd Jhatma apthat lignof purge flow is
filtering conducti ng (II) a bhack

washi ng Oﬁhreé?é 5E1 %&}hsf’f}@]{ P?%ﬂgw FRCOYEY s ?ﬁcﬁ'ﬁ ©t fid 19?@\3@!‘&] aromatic
circul ati Qﬁqﬁgﬁflggcfﬂqaﬁﬁ g%lg\?ﬁtﬁﬁ{‘ g:g%)ﬂlgﬂet ﬂ?ﬁdno B:00t Re 'éallc}lgﬂ)ggg 83;1 { e filter

t he back was oper a el hg con

the fol | owigdgusQ raldmtel DRsmeftibnéd aani@PEIR4 116 [{licFambdidim | $n ultrhfRration
range of from5 to 180 [s]; (I'1-B) a differential pressure

bet ween afittert medivn, s daembaranet ﬁliwl patediwhde tanass-flewi tehemea:hgel, a
of fromO a feedin near vel.ocit

Che 1i1tr e fedore SR medim, socbis sk fragit gusee o BT ikl
(11-D) a heymeriibbrfediun, f@siﬁﬂeié@tn@eﬂam{oés%ve cb%ﬂ@ﬁﬁ&d}‘ﬂtﬁa&faﬂ ﬁftel

tenperature of the oxidation reaction nother |iquor
t enper at umedimigher drgss38@wt haordffititatom ﬁh’emme«i&xﬂmom rtémchiken fotikealso

| i quor’ 001 The fi I eri pera met hod as scr.ibed in
the above %’%ﬂﬁ@@@ %1% M R tHCRG ;}ﬂ{: aa‘f o §ressrileW | iliratign  weing an

fine crysgﬁﬁﬁougﬂggngﬂgt 9l HN Y6k pk 1811%%3”52919: %8%}11%% fﬁ&el(is '@1(3?tﬂéﬁzd

operatlontlnet inthe range o rom

a di f f er eb¢daalse mhe&sumatmambexylidﬂ@clﬂlwa pedducs ntketedizd tidqq)es‘di éd tlad filvar
side that is in the range of from0.05 to 0.5 [MPa];_(PC)
circul ati ﬁ@dumﬁe@rn b@|cgétmyoa$lm yeanepaddand secovered.i oHOW@VﬁJerdqtada@f the

B L bR Aok LA L BB AR
and turbulence is obtamed when a Reynolds number of a fluid entering into a flow
path of the ceramic filter 1s larger than about 13,000.
[0006]

When the oxidation reaction mother liquor containing fine crystals is
processed in a cross-flow filtration using a ceramic filter, the fine crystals
deposited on a filtering membrane of the ceramic filter are filtered while always
washing out with a circulating fluid flowing through a flow path to obtain a
clear filtrate. However, since a filtering performance is gradually deteriorated
owing to the deposition of the fine crystals, it is required to interrupt the

filtering operation to clean the ceramic filter.



(I-D) a filtering linear velocity of the filtrate that is in the
range of from1.0 to 4.0 [mh]. [0015] 4/543) The filtering operation
nmet hod as described in the above aspect (1) or (2), further

ising: (Il b t t I
ol bt a1 i g he AP BGRELRe R SR Bpare BHscre BRGE o eHgh which The
reaction pRbRGig | 1'Sq<5t9fducte(cf1)byﬂi‘§tef1i% hi! ”ﬁl&ﬂ%@h' @mtﬁetmaaﬁén reaction
described in the above aspect erein (I1l'l') the back washi ng

oper at i onnwithbr figeondkiwisgl theuﬁgh $he dlvduphtd oﬂ hle cetdreicf Dltenwirng method

conditions: (Il n operati ereof that_ is, in the range, of
from5 tomgdifhk fﬁ\g cleaning g qqntﬂﬁ%ﬁ#}ﬁﬁéiﬂ@ﬁ{wngﬁh%%&wtm MeaRot he
filtrati o[bcmﬂe and the flow path side upon the back washing

operation wth the wash solvent that is in the range of from0.10 to

1.0 [MPa]; In thlel mdEhod feeehitl tHeneptukaiariit Vineérrupeedyafih order to
sol vent upon the back washing operation that is in the range of from
1.0 to 20r¢mpr theideposited fing prystas, awmeﬂamtreamﬁole nédigsaelving thefine

t hat th the.te t d

Lot o P APASang SR b R AP St RS e o
of Lhe OXpif bPihd BaGihRHIE hetienhd/Girfacd OPUR] fildopngTnilireher bl the
operation nethod as described in the above aspect (3) (4), wherein

an opelr at washcaodpantsflogs (f}(()mttﬂﬁa fBper patibosidioto ﬁhdhﬁhzﬁatl?n]télée fto penetrate
Fepeat ed. B}Q%a%h' the BfigRag meraans 40eToR FEbiRS ek Ahe gpRtatsimnps
not restop Eb\ﬁ (thk)wég}?sae’gﬁt Y@ﬁﬁb”ﬁl&ﬁ@d it ggﬂe%ﬁ‘fﬁoﬂ? thé Hifa tmf‘og dsu:le

(rrr) the washi ng operation Wt vent Is con

(6) The fid ﬂﬁar flog pmhrsaae ofthetdiachiasileledbatlbadishingaytlotie whshRelvent).
above aspects (3) to (5), wherein_the wash solvent 1s acetic acid

havi ng a Wauerb swﬁtn@ﬁ eomethqsiﬂlowtmbﬂg@wwlaﬁmsls intezyuptasl, it istRossHye

operation scrlbed any, one ove

(D to (o THerishR GRoHaac sl B ARatisly SR G ARERE BortBetiineo
filtrate, t}?eleae@%wéletcpz?aeerm DethRbh@N7041d 8). CHB@#UVEr, Sth@emefhddﬂﬁl which
ceramic filter is reduced to produce a differential pressure thereby

f eedi ng tthe tirctlaion 1£qu1®edThEe IMEVEENTE| Dbl O0E Huch as neefltofhasing a
been foungﬁt hat when ffl ﬁ‘é{%ﬁb nt ained in an oxidation re L@eﬁlon
mot her 8f ?‘HOHnFe‘? Bl?'ﬁ 5 SBV pFHBE&PP%W%‘F%cIBQ%e YRR gd
to the Cr9:§1§1 \[’tvailbhé hOfReHSL P 1ﬁte‘i‘ 19 0?'1:%% Sreid SH46n bRalt] mothe1

operation ind |mte condi ti ons, 055| e to attaint

fol | ow nghqﬁé:eas svell as upon fédd aadfmltélempa@ncxrfeuhatwmh galvehe cﬁjcﬁr)deylce of
performed for a |ong period of time wthout_ clogging of the ceramc
filter; treatmentofajarapsamgpnt of theyasethpiash solvemtuand seobvent s
needed; V\ER)O ] (3) terephthalic acid contained in the wash

sol vent é has been conventionally discarded together with the

wash sol vent uppitkd eaithbd o@@[babﬁngeﬁ@\e@hﬁam BReEmm Qﬁﬁ@ﬁltﬁyc@}\éu%ﬂiﬂ%f
DRAW NGS [ 00181 FI G is a pipeline diagramshowi ng a

enbodi mnthmﬁxma@0pr1@§ehon|mVﬁM|lumm is not inf1@upped,sa ﬁlqmabaeis aldowed to

di agram Shgr%t?gtea?l%w%imeeﬁ{)gﬁgr? regdeOfto ttﬁe iﬁ)(gvg%eatth s1 ven ’Ic}?en ceramic filter
(back washing with the filtrate). This method requires no fresh wash solvent
( producing no used wash solvent) and can be easily conducted only by
interrupting the filtering operation, so that a filtering performance of the
ceramic filter can be substantially restored. Therefore, the above method has
been frequently employed in filtering operations by a ceramic filter in a general
cross-flow type (refer to Patent Documents 9 and 10).

[0009]



FIG 3 is a sectional view of a ceramic filter showmn in FIG 1 or
FIG 2. PREFERRED EMBODI MENTS FOR CARRYJsHNG OUT THE | NVENTI ON [0019]
Terephthalic acid used in the present |nvent|on i s produced by

| i qui d- phase ox on Ien | es t he

p- phenyl ene con{%% F\ﬁ%@?%‘%dgaI/ %‘Hi §ﬁa‘§0\5’gﬂ?t”r¥éugﬁm§’alﬂk§q°°k
benzenes, rred I I e u S i

reaction o sPft 021 pgp el?if} el)r% }g ﬁ%lou%éﬁ] tfl%ﬂg/ﬁ ?ﬂg &O%t g,lﬁidt%h Sld is
and a bromstanmmulydappbed,lsleﬂ) asfilnataby atfiltef @ﬁﬁaﬂnel byaplélibﬁ hﬁa\the
net al n&lund as the I|qU| d- phase oxi dation reaction catal yst

cont ai ns BitrpEmas foiredomie thgphlter @é@dmlamoatﬁdﬂweﬁwm@h@ﬁlﬁ@mg

compound. kAT S Tlbr S sERHEE I, vk chR RO PES i D6t AR This
conpound, niéiﬁomgl@éh%%@eﬁmtae%@ HeleR x@&é}ﬁhgftﬁﬁhl)ls gBEpths@npounds

may be respectively used, for exanple, in the formof an organic acid
salt, a hydroxi Eeqmath@ad:mﬁentsaoﬁﬂxbmrde@ mrthtméo¢ument Amasgonbigsed that

especiall referre re a tic aci s and a,brom de. o
The conce gefthhe&g ﬁﬂénﬁ @ '&‘ed@ﬂf"ﬁé‘@ egr velocity is

concentr aj i t i

ot part| STy %%810??%%"“ B ffey %‘é Sk FRSELe bhitiflon 4ith the
of accel efifttrategid bendudpedd (htpdﬂdﬂﬁeaﬁ?xvelaéltpﬂlalrg@adﬂalaﬁmsuﬁoa xanpd diltéhiag
concentration of cobalt ions is usually 100 ppm or nore and

pr ef er abl ynﬂﬂbvﬁlﬁﬁﬁtﬁf nore, and the upper limt thereof is 1000 ppm
or less and pre I 00 Al so, .the goncent atjon of
manganese i ons HSS(N%SU(JI Ph f@g% rr?%ohrO%Sm})l?% paongdp?quberaﬁliluc g° plbsr% 8¥ the
nor e, andpidhen ¥RAHEEY Ivulfant 111&1@%15191137'1‘;1agﬁQech”Fthhbﬁsﬁlea&er@éﬁﬁﬁI pbddsure
600 ppm or | ess. [00211 The brom ne conmpound as the

| i qui d- phaBEhQﬂ(llﬂaIlltbﬁ bagk stasbing aperatsan | rrenyotbdesaripedr oni ne conpound
as | ong ag}qlb i s capabl e of being dissolved in the reaction system
and gener é broni de ions. Exanples thereof include inorganic

oromt ne compounds e 7sf PALAOTHALAMIITH, 0% WILATOM R RN 200 s
brom de, and organi ¢ brom ne conpounds such as bronoacetic acid and

t et r abr onoetehsely . fldwsqk fioat lay, outpd qmgq:rhehrycmdeieo aciioalgathrade @€ aofilter to
manganese brom de Ii gl Eﬁ@bly us% The concentration_of the
broni ne cEATpOYMBRTLAClER KRG ANIRSW 2srfenfiltgringmembrane. | In pddition, in the
X1 dal | Onef GAELIAM, TRU0RocbliBLR s RAIObaPRIGEH AL oodsH Tk Sefiion, 2

long as i ieS wthin the range Ca acc erat|n

|'i qui d- phpsgodixi Ktk @AshBRCld pfbfeﬂ%ﬂﬂy@é@fﬁihﬁbd imal@anf@pié@ﬂt%m of a
brom de ions in the oxidation reaction nother liquor is usually 300
ppm or 1qa1@113ﬂfﬁr9nahh@ pwrédcerafthe Hoeripgmenbrones, Bheretisanepiened such

limt thereof 500 or less, and fer 20 ess
0022 o8 el ashiie sy Biswn SR8t Raunyfbikute ipe BRM Hash i ot is
is pref erﬁMdeéJ‘ohhaelé&‘)‘%@f‘y IRMAZR Plﬂ:lggé)can@flﬂ)trlﬁﬁ@isapé%lgélgnﬂéﬁgd
to 220C, stiil nore preferably from 140 t6 210C and further sti

nor e pref’mv&thdyt]has dhovt Giatho s2tk0By Memirt bempesebl ar heppmpat UFerther, in
excessively |O\i\(l? a large.a &t of ing er medi atg reacti on products

tend to r s Heowedn g, §hﬁ¥9r§ﬁ ligsbrateda planetngrinebidsag 4baradr
I
| Sxcessiotibletholng tHE VAR ARk doDWHS, & LS SORENENP AR,

The pres sﬂrteaﬂerﬁamrmcaml @aﬁ@hbﬁy bR dfi i fltahRstheokowd Plait B RidLeidrb on
is not particularly limted as long as the reaction systemis capable

of mai nt ai ni ng Howeye, camhaddhase t enéalé@qmemf@nma flescrihed aj general

mor e py ef MGk S hgam byttt Oas e, g Bhamenfy For Sttty bbb she
0.6 to 1. @a&lﬂvpv@@hm OQIt?éﬂatlon AlsExafpkRs }S)Eicka WA |@‘ith the ﬁltlate is

oxygen-cont ai ni ng gas I's used’ as an oxidizing agent
repeated, a recovery rate of a filtering performance 1is gladually Iowel ed so that

the filter finally fails to exhibit a desired filtering performance. In such a case,



[ 00261 Next, the oxidation reaction slurry is cooled to
separate the terephthalic acid crystal gstherefrom In the
solid-liquid separation step, the crude terephthalic acid slurry

produced ip the |iquid-phase oxi ion re ctlon i s . separated into

P ode ¢ or 8Bt b SHAGOE o B e B G RoR AR i R BrinHoEHRfed, the
i quor uspig icSAltbf éhloce.m q)eSQIB%QHOJg n-gtﬂﬁla?l%hgulcrjﬂnglﬁl %ﬁ@a;brééﬂ WVeht
usual l'y carried out under atnospheriC pressure and nmay also be

carri ed omhdisnderckapphiag witkshameashTdudvdrgoperature in the

solid-liquid separation is not particularly limted, and is usually a
tenperature | ower than a boiling point of a solvent as neasured under

at nospherplfmgrgei%g#ﬂte__i éq;s exanple, in the range of from50 to 115C
The upper nperature in the separation under applied
pressure PstehfiO0oanderfef erably 150C. Exanples of the solid-liquid

separator include a centrifugal separator, a centrifugal filter, a
vacuum fi [Q08a] and so on. [00271 The oxi dation reaction nother

| i quor separate e solid-l ration step contains the
crude terephtha F‘ ‘E]C”fr’fl?fetl @@gg%ﬁ%@ﬁ i ning terephthalic acid as
a main corrponenpateaﬂq)(gaﬁﬁ@ﬁpgeJP 8- galpact ed to a cross-flow
filtration using a ceramc ftilter to recover the fine crystals of

crude terepht haPaterﬁdD@huméneir&bIP QﬁﬁZQ\ZﬁﬁaAt he out put | evel of
terephthalic aC| d. In dit e resulting clear oxidation

reaction not her FF%&?OWG%‘MW 8993@03&@@& ed to a catal yst
recovery pr OceSPafe%t']goc%nﬁgﬁﬂ?W@?ﬁ@é/m%@éﬂ; body, is used, for

exanpl e, for renoving suspénded nmatters, "bacteria, dusts, etc., in a

liquid or gas iPagniDecumaacsoVd tedgle7ssehaas water treatnent,
waste gas treatnent, and nedical and food fields because it is

excellent in phf}@ieeléle@IWigitT‘r JRIGrEYi312AY, corrosion resistance or
the like ceram t e ceram c porous body itself
may be used as %a%nltﬁ@? {’;eﬁ)éﬁ %}g\, in general, in order to
enhance both a pégetnerD&gHR@ﬁtfg)rmgg%@qua fI uid penetrat| on rate
(i.e., processing capacity), the ceram c porous body is used as a
substrate (suppBatent Roewhneerit 10:efR Bg0OrddDB4RA of a ceranmic materi al
is formed on a surface of the substrate. For exanpl e, whereas
the filtering menbrane is configured to have an average pore di aneter
as smal |l agnf N r9e Qv enal 1.0 gmto ensure a filtering
performnﬁ%%&e—l—mn% ured to have an average pore

di amet er BRsoHlamg® IesSbvethhabihst Inke@iflioho about several hundreds of
mcrons to reduce a flow resistance inside of the substrate and

enhance alU01Zid penetration rate (i.e., proceSS| ng capacity). [0029]
The substrate the.cenramc fil

h
according to t heldh) Bt hsy Pﬁ‘eatft?nr tﬁog‘aﬁ]&ﬁlmgnhﬁﬁnel i Btl?‘ﬂré Ofgﬂs)its‘?lgf?@ﬁs

may be fr&ﬁﬂﬁfﬁéd}’muéﬁ?gxic&tfo@ff@agﬁoﬁ amfem ‘ﬂo’i‘%yaa ShdRgi v hwaﬂehms%g
in formof a honeyconb (including a nonolit havi ng a nunber of flow

pat hs extardraigid filtpaimlal @rephthalEaadid q:ubéuctmn proces$hehere lis etill present
whlchthefllterl mepbrane | s for on a surface of the tubular_ or
honeycoan%aé&O ?Pa%tﬁggﬁé?leefﬂglom ”‘iﬂFﬁlﬂ%é’Pe’p@?fbﬁ’é‘?@O dg havgcaolopeen
fl ow pat h gﬁ is mounted in a housing such that an outer

peri phery oS of the substrate is hernetically isolated froman end

surface side of(1) hesigplstifledreng epuditidh idehbd e vilaich the flpenagd ,opb}laiﬁtﬁh
O-ring, etc., thereby providing a cross-flow filter. [0030]

is pref er%lﬁ]hethen@ﬁlatmié filsemeae bejdondrictedebly ithe tchesspflew dfiltrd timre funi @rlong
conprisin s, bod he substrate (a support nenber)
isinth ‘?%?fﬁ{)f)‘? gﬁw@&m&ﬁ% ing a nonolith) having a |arge
number of f1ow @akh§ILEXh eE‘Qtle héftR4! il wmahne%e oqtahl%ﬁge @ln&aﬁn of a

substrate, wherein the 4751 filtering nmenbrane conposed
wash solvent is required.




15/51 the fine crystals is preferably in the range of from 3000 to
15000 [nT1-1] at an inlet of the flow path. \Wen the circul ating
linear velocity is 3000 [mh] or nore, it is possible to attain a
suffici enileffeg' ioﬁ ._reﬁwﬁg!ihe fine crystals deposited on a

surface o . On the other hand, when the
circulati qgg)jg]near velocity is 15000 fmh] or less, the differential
pressure between an inlet side and an outlet side of the ceramc
filter is preveAsed fesaih bfiexeasiing =l ésisnedley resarthed far puhfeving the
circulati ng@t he_oxi dation reaction nother liquor is not required to

have an efbewiobic), the geesentdaveptqs have founds apgiedle pad gnplpfilserng
i ncrease ip.¢ s f l.ant, inve + d further there occurs no
fear of dgﬁ%lgalgfcinonlteﬁ%o%gﬁg%aﬁﬁ {)@Tlgilegi%ﬁ?%?s hcaur}V e when the
ceramc filter frastas,Rhopabédnt iﬁfveﬁﬁ@ii\/r.@ﬁtt%fc&’ﬁhé"ﬂﬁl_’bwﬁn?!déb@ét‘st(}[)EH(7).
the ceramc filters are used together, the circulating I'inear

vel ocity (0 Anhélterimg paetatiol medode fanifidtering dines prysakietomedndd ianan
average circulating |inear yelqcit s.calcul ated based .on a total .
cect | onal OXIBRL0F *CarsiaRh BOsheT diftvs et ana terephihe}ig %qlfﬁtrépﬂﬁgtmn

l'inear velagity 1f at B&skifldw atigrMHRQD u%gxf%‘éct:éﬂ%ﬁchﬁltgp%?ﬂlﬁ %rﬂcd%'égn a
filtering the fine crystals is prefera in the range o rom 1. Fo
4.0 En hi flovihen cirbel4tidrt @pdragioni afehe oxédaiiort yedcsioh @ofled liquay nore,

it is possible to attaip a sufficient filtering performance. On the
other hand, whethemethod EERPR§ S near velocity of the filtrate is 4.0
[mM 111 or |ess, i f .al | .the flqw path side
and the filtrat ?Og{r@sc?%lgf @Lgﬁﬁog\%leant?%rgiﬁt@%ﬁﬁ%\r{@ggﬁnﬁgﬂ %iczagg’séfor%/&el y, SO
that a possi bi | édndwetingar@e af dhddke waEALC opbtdtesn Owitdr 4 nAleafe behile
reduced. . _ The differential_ pressure between the flow path side
and the fmaintainors sheldowpon coenthttan ppemationopictiet oxidation reatitien mmgpher
the fine gryst is.preferghly in the ra of..fr 0.05 to, 0.5
pay e it G eh o A Rak dobr G s8R Ef God8 b robhucied ander
it is posﬁiebfo?lohgngtcbﬁﬁﬁicﬁlssu‘cfi cient filtering performance. On the

ot her hand, when the differential pressure is 0.5 [MPa] or |ess,
there occurs a ([Ed9 sfreeperatiodaimgehno i¢ retloerangecof frbme’ toa80-{sli ng.

[ 0035] 16/51 s ce.of the filtering nmenbrane_so that the filterin
flowrate ther e@ﬁBSL?gﬂﬂiff%repmimswrﬁ V6FB, 2 WHiTREORETIAR A Adlorhath
floving cligihat iom ORCEANION Qm!(iF0 X AR act i on mot her

liquor, the filtering operation 1s changed-over to a back washing
with the filtrafeC) Whicedimaliseanvepeitaior ohe Bitrheethfigistilahtirhheabe from

fromthe fiItrat't‘gn side to the flow path side, and ains at

physi cal | }-OdeQ heflcandy renoving the fine crystals deposited on the
surface of the fil$ering nenbrane 00341 .In_the back shi ng.
with the fil tra@L,B)t%eteg?Wg?%]rﬁ Pglthﬁr‘ﬁ&g%qeeﬂ?)%tt vkl {Lr?el??gec \r,‘\)gtﬁﬁlﬁ‘ a
si de and &l 8E thes bEiRakRnl Feabfitn B rA gl 0% Oa XaniRrdtdrel IMBREY
and preferably fromO0.10 to 0.80 [ Mrai . When the diffferenti al
pressur e lmeBdk@rhahahhat bf thet dxidatiodercactdon heothkolgmat'h si de is | ess

t han O. 10[9([9’¥Pii’ it my be difficult for the filtrate to uniformy
flow thro 44 whol e portion of the filtering nenbrane of the ceramc
filter, s t Ssufficl E{@? - ' : e.
ot her han%,) %e%ﬁfgﬂglgélﬁjf ? éétﬁglﬁl Ia QB;%S%E}IC%%%%E I&gleln%tbﬁg& ? :Sﬁr} %era(fl %ﬁ&%m
si de and (@hehd bperpadhiei ilketiagrhedindansiald il MPaduétedienderddei HhAbleng
since there tends to occur rapid change in pressure so that a

possi bi | iQﬂ}ld@‘FlOH%cnage to the ceramc filter or seal nenbers therefor

i i d. 0371 . T f i. [ i | i f .
o irereased | QO amerasion B 870 R9b6RRE At BB sharschIEy . om
2 to 15 [malt (I-B) a }&@Eé‘retrﬂﬁalf g?@gsﬂge!bémrenv%gcmw fatﬁhadto,;)hhaafcﬁe

is less than 1 O [mh], it may be difficult for the filtrate t
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



18/ 51 fine crystals deposited on the surface of the filtering

menbrane and the solids precipitated iggi,de of the filtering nmenbrane
(mainly terephthalic acid) for a short period of tinme, it is
preferred.that the tenperature of fhe filtrate is higher than that of
the oxi daﬂlilasﬁe .ﬂ@&ﬁpaﬁho %erramlatftéiter atiipan dhaapnga pf frooy S000ite 15000

possi bili F[%ﬁ(ﬁ]ha?é mteggug%iﬁ%s%}é\égig% o#?ﬁ?%lg%@é&%?ainﬁ tenperature in the

ceram c filTter causes ramc filter or the O-ring
owing to the di {IFB) arftiéering linRarRklRXRasTIhe fileeeé that B Nt MeRR dffffom
ceramic filter and the filter housing. Therefore, the upper Iimt of
the tenpeddttw4.0dmbhe filtrate used in the back washing is

pr ef er abl m)f? tenperature higher by 35C than that of the oxidation
reaction Q ér liquor™ and is nore preferably "a tenperature higher
by 25C t hg®) Thatriadriddepexit npthbaasd hat RS tHd q86%e aség&‘m or (2),
In the present invention, (I) the operation for filtering the fine
cryst al s; farttef comptrisen gradkl)vaadhtk gvaxisngtapenatibn withe: fwashr sl eevivvhie
mai ntai ning the flow ng circulation operation of the oxjidation
reaction ﬁ‘%ﬁlﬁéﬁml“il%]\gfé‘? %@Wén&wfl@iu @t prexaieon elthe oxidatiopgrepgidop gapther
washi ng wi; lao#he filtrate is repeated, the recovery rate of the
filtering performance is gradually reduced, and finally it is not

possi bl e (4) Biid Alterimgrsraationhegdd id detckt@ddartherdmiespbt (Pewherein
present invention, in such a case, the ceramc filter is cleaned by a
back wash(3l thietbrck washingoonesationhwith thei wash splvgnt he condwited under the
circul ati gog oper at i ﬁ'};'Of .the oxidation reaction nother |iquor.

In the pr 130 Mg RPBAYYN" when conduct i ng the back washi ng operation
with the wash sqivanhnWyek&tioRItTHh8kREABS ERS KliRWMESafbE 68 hdk 8Mo 180 [s];
operation of the oxidation reaction nother |iquor, thé wash sol vent
used therein i s(feBlia édffarential pressuapdivitivety the filitssiodyisidp hhé thienfow
crystals containing terephthalic. acid as. a najn conpgonent, and acetic
aci d, whi BRE S0 aEie ISR BINE SRereRen Wﬁhitaﬁﬁﬁ%ﬁﬁbs@ye%&%ﬁs mn the
reaction, | i 4.abl t4h - solvent. The acetic acid preferably
has a mtééﬁ%ezﬁ%ﬁ@ g)e'flefscPolmG(gm%sA[]’o 30% by mass and nore preferably
from0.1 to 10%IDIVCDTB§Sfeediﬁ@4ﬁhea119/eﬁdcitysbﬂ&héuﬂaﬁhtét&vélﬂﬁhpwsﬂid1%ack

with the wash solvent), in order.to physically and chem_.cally renove
the fine Weghing epefapiesi thad inin the raugd ebionr 1.0re 3Q lndi aad menbr ane,
the differenti essure between.the filtration side and the flow,
path side s prOEPLE PRROERTE B 5BE srést Svesa iR Bty Mnes fffrom
mor e pr ef ghablender@bu® d0tHe0odidatioNR@&laction motheWequdiqo Hhd j?élﬁgfefa?clure
pressure between the filtration side and the flow path side is 0.10

[ MPa] or higher hiyt35°€ Pussthdteofitheaixtidatiom ecawsin mothvantiqeo”uni form y
fl ow throgﬂlﬁi whol e portion of the filtering nenbrane of the ceramc
filter an refore attain a sufficient washing effect. On the other
hand, whep)t i L. L-ali s e i)l i L .
the t1 ow oat resr s Py RL FRIHOR RIS e RERd Sk 3 8P G0)
pressure w@heseintin opetatiorarshnprieire (I3 the opesgidi fortfitefindahsdmd @ystids
ceramic filter or seal nenbers therefor. [0043] The feeding

linear verbdill) the basle wasking eperaiion withy kimtg ispepertedanyd of

from1l.0 to 20 Eplh] d nore pref bly from,1.0.to 15 h}.

When the f eedi ot aRief Yo AIPHe SBRM T i ok Set RS by 1T the
nore, it beck@ashilLoddadlononithig Wit ate OUIYD the thh kN A iRk pleh #M6n with
t hrough a whole portion of the filtering nenbrane of the Ceramc
filter antheweskfolvenats edmlwctsdf fici ent washing effect. On the other

L T N L TV

Filt o Y 0. ,

Loy @ BQIRIREER (AR Rt WP AR S Bl Bla R hrddly BEEREYR from
0.1 to 30% by mass.

(7) The filtering operation method as described in any one of the above aspects



A part of the oxidation reaction nother |iquor was wi thdrawn from an
oxi dation reaction nother |iquor vesse?/5(160 [ms]) and subjected to
cross-flow filtration using a ceramc filter. The ci rcuI at ed not her

l'i quor was_.fe to the o at on reaction npot her or vessel
wherons t kB (B ERe SURIPPBANE GOk FASIGE P SRLL th;hf[ fifrateopprpssure
A ceramc I

tas mount 28 1 Hrg R ARG cebilSHe FRHL BeRLic Kl ie @@d%‘?ﬁﬁﬁtfe 2
of a nonodiffdrential pecisuge tRoivbgnfecfiiigr effilhatean average pore

dianmeter of 1.0 um and the size was of 30 nmil) x 1000 nmrL. Fl ow

pat hs 28 had an out er di arret er of 4 [mm], and the nunber of openings

t her eof wWas.119- £ : 0 a of the ceranmc filter was 0.2386

[ 2], and™8 =ctrofta—area of the flow paths was 0.0002386

[ 2] . [0017I]/Eanv\h| | e, the armunt of discarded terephthalic acid in
Exanpl es was cal cul ated fromthe anmount of precipitated terephthalic
acid in circul afti hgsfieew foarel tHatSwhed/ fineofrystads arintinedninr eactiidation
not her Ilquor [004 1 .22/51 'Ell'_lel' operatiqn nmethod of

cross- f | ob¢FGHony Jof ?4 t}gtlﬂlgnaac@lsnb 3liq 4GR RIPRHOEEn aYpress ug, subjected
(Cperatiog, kRE Fbddt tFAt36n QS}II%% Al Sdramic filt lj e & tHe togei‘::&ggbn :imde1
t he above-nentione OXI atlon react ion mother 17 quor 1s st

oxi dat i onlingaat c@iditiohbeit ié pqmblev@smhmltheﬁoﬁo@fxngéffbm reaction

not her | i quor fed_ to an upper substrate end surface SI de 10 of a
filtering rmdulél ) A ﬁlt%u@woaehatt@upanubmsmﬁmtpeﬁﬁme@ or gslong pepode!
2. At this tine flowr L therelgfﬁli:s regul ated by a control

val ve 4. & %Viqh(ﬁ)é‘tt |1r(1)encerh‘r)jl i duor fed to the filtering

nodul e 7 passeS(Z)hfooa@btfd Mg@%ﬁﬁ&uﬁ%ﬂd‘w@sﬁ%ﬁ%ﬁ i§ hleé@éd &n@nd then
passes through a |ower substrate end surface side 10 and

circul ation out13éttemmhﬂhathcmmdamtamédednh&xekwtaeht $dvenxdi d&dtlcbrhas been
reaction not her 0 | 1. At t bS time,, a flowrate thereof
Fequl at ed By ea oy dtistatee togetter with ke ¥Rt Solye Rt i Suven it bo
is called,any@gdation reaction nother |iquor circul atlon line. In

t he nDther 't quor circulation line, by controlling the control val ves
4 and 13, the circulating flow rate of the nother liquor is

regul ated_ Further pressure on the side of the flow path 28 of the
cerani c fBRIEF BESCIRETION OF I3k TR AWM 3pstream si de of the

filter (p!:d(ﬁ% y pressure) is controlled. The pressure is determ ned
by pressure ‘gauges 5 and 12. [00491 The filtering operation of
t he oxidation rEBG!iloR arth@lﬁné quu@ram%}@aﬂﬁgoat@@r@obdeﬁlte@laldfstnenﬁléslaet
mot her liquor circulation [ine and then opening a valve 18 (whil

cl osi ng comensiony a| ves 24 and 25). At this tine, the oxidation
reacti on not her q is filtered through the ceramc filt

Lhoreby. a cl el Guiis 1% PIPEAE [OAEHIN ShoV iR Grothmeathifent ¢ Fhe
crystals grReheiMRMAide discharged to a filtration side 9, and then
passes through a filtrate outlet conduit 16 and is stored in a
filtrate vessel FIf9. 3 2 prestsenad viewafdovaraimie dittexi sthewaf irt REGT 1 ok KIG. 2.
(secondary pressure) during the operation for filtering is determ ned

by a pressure gauge 17. The filtering flowrate is determ ned
and the soisdaenity BRI RO RS TE OB NG QTP T LA

(such as fopgepsity) and a filtering performance of the 23/51 ceramc
filter 8 (such as filtering area, average pore diameter and degree of
cl oggi ng). Terephthdli¢ tamd ngseldftrertém u:absqntessumtmp fsvRajodiuged by

| cul at e ding Lo the foll P1 P
wher oi n SIBRECERIE SUANESRr SLsh o gﬂ%‘@@%eu@’ﬁ?ot‘nﬁ( nb%lies@fe%he

at the pr u a ure
gauge 17 @%%%?%&N% %8]]1%[1%%55%1% ggcgd\}\%gﬁ? egir%gtl oAnﬁlE/?A h(q}l |‘??13%1e !

benzenes, preferred is p-xylene.

In the liquid-phase oxidation reaction of the p-phenylene compound, a



In FIG 2, when the back washing operation with the filtrate fails to
fully restore the filtering flow rate,jgasiback washing with a wash
solvent is conducted. First, the valve 18 and the control valve 24
are cl osegl g‘\;\hl Ie%ago%i nlllji(i% ireul ation of thar(: not he(L | i qyaﬁr%: Next ,
the cont rof VafVe? 25" P3PS %%’e"r%’é’dlem%’ﬂ’ﬂ%o%% FFolPThg® F8FEEE: t he
wash sol veggadgjo the filtration side 9 of the filtering nodule 7

t hrough a wash sol vent back washi ng conduit 26. At this tine, if
required, a tenjfoeaberey ahetalecomapinsdl aenhei Bqushphatd edidatien heattion
exchanger 27. The pressure on the filtration side is made to be

hi gher ¢ h&AATRS GoPESIS A lepstans 9h atphal Fprgpa%n‘gg}l?iseomﬂ#g@nﬁwewgﬂund:

solvent p . Lyl j si,de.. o] . '
conduct ¢ REdEd fIRd IR cbpoRAIS U8 Ak SokifBubp AL RNEE PRHRE
oxi dat i onandaetonanapbiefartiercgiddedahecitbat Ehetdobaktidonquegind, the manganese
Meanwhi | e, the control valves 4 and 13 may be appropriately,

cont r ol | eepmpewnd padyderothes heayy suetel campornds pnax bamespartively fsedy for

th 28 side is I t o.adj ust the | hing . di f f tial
P eesarc. Cxtpbly if 186 e $¥lank BlAGH: "WRINAKIGL 'd RRGR i basppnate
upon condygeth8dikkde ppehatthese f @pref:idﬂ;ef)i'é’fgrﬂeﬂeafé AR &deYRt @éi%;sa% and a

circulating linear velocrty W of the oxidation reaction nother
| i quor i nbtdmeide. ow path of the ceramic filter; and a filtering |inear

velocity LV2 of,.the filtrate ar eterm ned according tp the
fol | owing for WTE%.Cwamt}Oél, g e&é@femafﬁiacw%wﬁvlérﬁa%md by a
circulati ' v Lty Chfcu i f -at e I; t
i1 tor: ng g SAlon’ BIRELCH ipYhe boalEr OAA CnfbEr i fhd not
fine cryspattsculdily|lsiteid 4etdnpgad hitolies atichimpthe iramdgd edpaiie of alcbderating
operation for filtering fine crystals: Xs [nB/11] Filtering flow rate

upon ter ][rﬂlrpalinmd'ﬁha%exm resstionr  or expmrjer Fhfecwcs&@@fatéqn st cobalt
A Frar ' ;
FV Tt oet notops wiflalty A0 of R RRERERIDIY B0 S B bbile] BB the ypper

vel oci ty Bhixheriofe8s 10808CkhanoMdiedind ipieRiably 800WpRatR 18ks.CEARG] €he

filter: LMi [mhl = F/0.0002386 Filtering linear velocity of

filtrate: canggnfratiom of magaR86 105 /i% nspdtis3100 ppm or|morsidinti wirefexably
average filtering flow rate V3 duri.n e cycl f the operation_for
Frt et nglthEbr femsRbt ot Ene et iR ReEt s Solopint & FBR AL Rrecably
filtrate; ggfdps bLRALNG |1 near velocity LV3 of the filtrate upon the
back washi ng operation are determ ned according to the foll ow ng.

Total anold®21df filtrate in the operation for filtering fine

crystals: Vi [ = T1 X X1/ 3600 Ti of, back washi ng operation wth
filtrate: T2 [gﬂ%ézekmwa% RPRGORNg\as theeligphirBassk oxidakiongresspnatGasaly st

ABRIREEE T M R R S e S
reaction system and generating bromide ions. Examples thereof include
inorganic bromine compounds such as hydrogen bromide, sodium bromide and
cobalt bromide, and organic bromine compounds such as bromoacetic acid and
tetrabromoethane. Especially, hydrogen bromide, cobalt bromide or
manganese bromide is suitably used.

The concentration of the bromine compound 1is defined by a
concentration thereof in the oxidation reaction mother liquor, and not
particularly limited as long as it lies within the range capable of accelerating
the liguid-phase oxidation reaction. For example, the concentration of

bromide ions in the oxidation reaction mother liquor is usually 300 ppm or



Average filtering flow rate during one cycle of the operation for
filtering fine crystals and back washijngsoperation with filtrate: V3
[MB/11.] = (V1 V2)/(T1l + T2) X 3600 Feeding linear velocity upon back

washi ng operat i with filtrate: LV3 [m h], £ X2/0.2386 : he
et avouftoBrA Rt PO G oF HaoisaRt B it dpBrtbesretis tRODPm
filtrate Hhped8 rede BN @Q@H;b&m%'fl&% obtained filtrate becones
smal |l er, and the average ¥i|te i'ng % ow rate V3 during one cycle of
the operafga®2]for filtering the fine crystals and the back washi ng

operation with the filtrate is, reduced. [00541 <Exanple 1> (Operation
for Filtering FLA8 tempsratwy of the Liquidy hasexidaiion speetivyispralembly in

ti h o C fed to the filderi 7 ]
iroul ai B Rhee 4B 4C B2aR0, BESter By rtihntin £ Py W ey 5Bl Bigme
flow) to prifbiale Rosr 236-thl 2Y09C labn@r ful@herT RENT hidre! hiRGefab®W fFih €166 to

upon initiation of the operation for filtering the fine crystals was
0. 63 [ s/ 8107423 Whenothq kMreGob, teampetativre iy extessively dow,| @llafgdeommoané of
was 1.21 [h] (P2 = 0.18 [MPaG p. The differential pressure AP
botween t HESTREAACRACHAR HAGUEGeP O T 51 B FedIpRate fRpy; When
Al'so, thepel bl BOmbbRARe S! AEhLdy f hsciangh '
filtering Il ne%'[agr vel ombt y of et ﬁeégéélb%s%i‘rr%l efl{glr’ ghg%%ﬁ(cn?ﬁagg%‘hﬁ%é} %Vlatel
2. 64 (nm hyonteas pecfiowel Y. .to[ 06%Shby( Bask Mashisolvedietatidsono WixdHibit a large
Filtrate) . Wien continuing the operation for filtering, the
filteringdnbustien &Skas decreased down to 0.47 [nB/11] after the

el apse of 600 s I fil i.n W, ai- i term nation of.
the operation frgff%g% ??%Sélﬁl?ﬁa At J_h‘gea%% ‘Ji)lngsézdr{;lsg% Lﬁ&/g%pﬁgg‘gof@ﬁgl ]ﬂl] ]_)e.a Aot
Ther ef or enotVhpd @ity Nlinfiged | AUl At ahet ReadkdlabyRBm’ 68CthPible of
mot her |iquor, the back washing with the filtrate was conducted for

80 secondmaifedinga lignediphaet et thy re®tnd tempdrpture apdriasnellpffrom 0.1

B ARG el A TS I S SR ARy Bl 03
di fferent i 3 NpPRSPURE ikt peer AbS fohla alhans sidaand the flow
path side was 0.27 EMPa]. Al'sO, the back washing flow rate was 1. 26
[nB/11]. [00@86] The back washing operation with the filtrate
was term nated gnd c?ang?d back to the operation for filtering. At
this time, the Examlesgira suplegplar prmaedr emdpining: grs that gacised as an

washi ng W i:R. .1 i el - 1 c =,: L A cl )
065 [ e/ Trr AR oprtt Fhoehd Vi, Bholdhidatn, b, SELRYCHEL HiRe
of the opgiadilated oxydd: hadignggehaidh ae, Gutshariswasfifidietibaekdvwastd olge
operation with the filtrate was 0.337 [n8/11]. Also, the filtering

f1 ow r at eusepierir as apyally peeferrrd.back washing with the filtrate in the
2nd cycl e g@g]o. 63 [nB8/11], and the average filtering flowrate V3 in
t he 2nd CEP was 0.337 [nB/11]. The filtering flow rates

i medi ately af tppe t bgidRgibkh WeatiaW bl tmithidihEatpudd ddrBEnAVMEIRATRIA
filtering flowrates V3 in the 3rd to 5th cycles were respectively

t he sane aystdlesehich ishpré@heedynd en oxidationFreachar uséddanotier hjunhphase

filtering (for. 600 seconds nd .t he back washi ng_ operation with the
filtrate PHEAUISD LIEHARSY MRSl ft’é?‘gépe? yRexh PRARIPR Isasioy Gompestedyin

As a result.. .t anLg £ ki intain.its fi [

por or mantaio ipERl SThE fs hfhel BRETA e AT bR spleff Wi an

hour s whegkyidea-donta@iihg sl tverei.e Affeedhat efolloafihgrditop@ikiaeheesrgbi 4ved

with the filtrate was unable to restored to 0.50 [nB/1-1] or nore.

The resul ¢ooliagethspvgh ¢uystrdbpation vezgels th406g7gne<pr anpre stages which are

The operation filtering and.the back washing o tjon,wth the

i trate sovgeiad ooy AUk A0S HYF Fpas: 28 T {ohahenbscationt

manner asgdifi-FyaPiatativaeRip t hat the back washing operation with

the fi Itr[ate i/vas conducted at” a feeding linear velocity of 10.6 [m h]
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An example of the liquid-phase oxidation reaction is as follows. For



Further, the operation for filtering (for 600 seconds) and the back
washi ng operation with the filtrate (f@r;/40 seconds) were alternately
and continuously repeated. As a result, the ceramc filter was able

to mintain its performance for filtering the fine crystals. until the
el apse of e%a%fﬁ@%%ﬁnt%pafrﬂ%?%wlhg 440 P%;ﬁl@{ F??ﬁ%-dﬁ’é‘é’iﬁ%ﬁ grquieqtpd to
back washj:ng; wm he . fi bt rat et LSSL.OT 070pq 50, :
[ B/ 11] OPH%%%?IQS‘%(E%@?H&)% S b rémghg\%%pélﬁnTg%ﬁgeﬁﬁ%gb%qd <E%’rrg|e§‘° S
The oper apir@suierl.5iMRLGHdnahd prbeeraci cobslbiargtaapemahicaneyd htethteand
filtrate were alternately and conti nuously rggeat ed in_the sane

manner ashyérabramie écxd dnclaplrousaacetiseagdcte abbtinng cspde deremhthipdiy acid

the filtrate 28/ 51  condycted f eedi inear, velocit f ..
> 64 [t npgry b PReetupbBRTeRfhalisntlh e by P53ERETHR ondkatpiion
tine of tjewhagknieiyloQPatatié 881d - thald Xa GRdpdi6inieE e 8ifin PEDY b\fm@ﬂgne),
operation with the filtrate, the respective pressures were P1 = 0. 26

[ MPaC4], #ad=tlge Osulag] shndy P8 then3enfivBadd , irdnd ctyrebadizhtione vessdls
pressure -AP UEOCE' t he back washi g hetween the filtration dfs‘i de and

the flow FRRAECETHE GRIREDIOIUIRPBIC ALY tq RAUSALIR] REETHWHE HFPBw rat e
was 0. 63 [grdls}l] - The back washing operation with the filtrate
was term nated and changed back to the operation for filtering. At
this tinme, the Nekt ahbrgiddtion raiction siuegi iatcebledabtsepatdte thatkrephthalic
washing with the filtrate in the 1st cycl eﬁ was 0.63 [nB/h], and the
aver age fafidecryijaly dherefrenys fn the splid-Bgulde spparetion3siens) thy crude
Al so, the filiaring fl rate i pat el fter. the back, washi ng wth
the til ¢ risrephffd aslf by Col FUREHELE e MARa-DRE REARE Biketdid s
filteringsdd@ud@tiftd/Irube t i@egRethANC aeidVasy&ald hld Bl bkidation readtién
filtering flowrates inmmedi ately after the %ack washing with the
filtrate aothehdiqaweresipgfa Isobdilguifll separatas FThej aolidrgiq&icbl sepaBthon is
cycles were respectiyely the same ag those in the 2nd cygcle. .
Further, PRRAIEHEREpd o inden £ RRPTRIIC O ofoHTS SoghEey S3 e eatpied out
vashing opeaa! MU bleddito! | 1he dbpktRhurd 0 SECOMAShIUR ©paration is not
alternately and continuously repeateéd. As a result, the ceramc

filter wapagbhdatle limitetlaandiis sispallf ar teamoeratore Towtdrethianga bbidirfg p&Ent of
crystals untjl the el apse_of 4 hours when the filftering flowrate

i medi at et yolyppbas mprasiued upder ahmogp herie REessure for exqEy leingbe repepef
restored (0 0 [RBIAL. I _ R ) i.n.T o
[0059] - <eianpPE b TB Gt A iog BB Gy U8 chE R Bt TR Sl pher
washi ng opgsladd pressukd i§ N60YC latnidap @ f¥veihdy abDer NakghihA8E of B bolidlishyd
repeated in the same manner as in Exanple 1 except that upon the back
washi ng opeaateningude amentyifugaltseparaioropenintigiugsd fdéer, of vadyaun filter,
upstream control valve 4 and the downstream control valve 13 for

reduci ng #1e®BP8ssure on the flow path side were not controlled. Upon
conducti ngohe back washing with the filtrate, the respective
pressures were P1 = 0.50 [MPaG, P2 = 0.25 [MPaC | and P3 = 0.63

[ MPaC4], and t HEhe 28&¢i84tidnf femrctéoni alotheesBque sApPargied trihehbasdid-liquid
washi ng between the filtration side and the flow path side was 0. 26,

[ MPal . separaftga ${8BKCopdamisntheopurda telspithanlie peld fner gystalycontaning

term nategd,.. chan C 1t h |0 ofv. fi kteri.ng i
time, T hetr R G S A &y e P EEht “AphcthqietiE] Ruketd % a
with the &bbé-flakefilttatibe dsihg QY edramivaitaess ficedet Changirel oty@tfd of crude
[mB/ 11], and the average filtering flowrate V3 in the 1st cycle was

0. 337 [ nBjerephtiadendid, thereby Thprpvingethengutpldvevel of femepliihalisl acid. In
after the qz)cﬁg cy(é*le back. washi ng ogetré.atipn with the filtrate \%Sd" I
restored 14UEO81 FPREFTHNE fiear HEAAREPR JEAFTPR aRPIIETH GNP SAR Pgadizpotly
the 2nd c % jg(f‘t\éﬁsto% 348150 BbdoMery process ubiiee bbbl i ng flow rates

i mredi ate[ ]ter the back washing wth the’filtrate and the average
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A general ceramic filter, which may be a filter utilizing a ceramic porous



The back washing operation with the filtrate was term nated and
changed back to the operation for filtgyéing. At this tine, the
filtering flowrate (imediately after the back washing with the

filtrate | nthe 1s cle 0.63 [ns/h t he ave e filteri

] ow rar e P0din e HYExEhelS TaRiBoni TroeRted ety hateria disthey ot
flow rat el gt ! Yadfd ErwﬁiBel %@%P@eﬁﬁé @chﬁ’%%rv@&ﬂe‘i’rhé!‘ét&ﬁeﬁﬁ%vaste as
filtrate 1n the 2nd cycl e was ns/ h and t eaveragefl terlng
flow rat etl\é’ﬁtmnlthanﬂnmadymleamdsfoﬁdOEé’lc[sn’Bé@ub}a it is excelldh® in physical

filtering flowrates_ imedi ately after the cycle back washing with
the filtr&tenghy quabaiiy %faéoslpntleﬂs@qemv@healﬂ& V3 in the 3rd to

Sth oycl es ver oy SRRSELLNED K1DeURAIR A5 INRES LDALEAP Y B Yoc ns o

Further, the opera I on ‘ering SECo SRCK
washi ng ofittedin ﬂla/’ﬂbh'al’[ H@Wfaiféﬂ riat Qeﬁélﬁ[l ﬁpgléﬁcﬁﬂdﬁﬂla\ﬂ@é &oth a filtering
alternately and conti nuousnf/ repeat ed. As a result, the ceramc

filter waperbimanee anilmt fitid benetpationratmde. me%s.shmecawﬂsﬁ@he erramic

t al til th I f 4 th fl t
crystel s Yol 08 5 SERE L b BRASa SRR, i) O] SRS o
unabl e tocél%rﬁﬁ%Q{e‘%gaIEQ &1 bAB( dldfaqy of‘ﬂ?feesub-gﬁ%tées‘“ ts are shown

in Table 1. However, since the back washing operation with the
filtrate vvas coEdnekamipﬁeqrwhelmaelthnq“ddemngenembeam&r egeiduletieti lgve an
flowrate V3 was 0.097 [nB/11]. The | ow average filteri ng flow rate
resul ted PreYAgerRoas siamghrers sal 43 Bome kot Ol eqhousd..0 puse fe ppsure a
causing i e | r
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[0062] < terin

the back &ﬁﬁﬂéﬂé@ aRParsd a@rﬁ(ymtatbohhel fubd to ab@mvelal heh8AIdR! of microns to
repeated in the sane manner as in Exanple 1 except that the back

washi ng op@r@elaoﬂowrealstarm:efmadea@fethmhsbuﬁa@mdoprdtar@efaeﬂmd@em{na.tlon
/51 I|near v(el oci t%/ g h]. Upon conducting the back washi ng
oper at i on" 4t F°p RE° ‘%Sﬂnrga(faé’ac tyd _respective pressures were P1 = 0.18
[MPaG, Pgpedd. 02 [MPaG@ and P3 = 0.19 [MPa@, and the differential
pressure - AP upon the back washi ng between the filtration side and
the flow path sThHe swhstrat®of fiMPabramichiltet meaphekomastiingo fhowus athapes

nas ? er2?n% g‘]ngnEP éhanﬂ@actbaﬁwﬁegﬁtth' n%b r%tshg?fﬂ&:“ Plﬁ‘g}ﬁt{?&l‘at%’t%ebe

the filte t I I

filteri ngﬁjteﬁgelylﬂ\eﬁ%ra sta m(ggé trﬂelg oredH% ﬁ]@é)g‘[(@% p%n%/(ﬁ] in form of a
Mor eover , hoteyoawdr Geeludihg ermbgohﬂdvmﬁhg aVauirtbelrhf st payled exteindihe in
operatlon for filtering the fine crystals and the back washing with
the filtraaxallgdavith ggoh phisril) . Next, the operation for
filtering int CY¥ vvever after the

of 100 saconds. TPReTEFBarhiiTpe gt AhE e BHEC T B e A pTHREG the
[ M8/ h] sopihidhe bP%oﬁ@&édrﬂE shAp¥hiseBsiraee,td. B8 offar i}ﬁlé}&%‘i’éhéﬁlﬁl kQfface of
filtering the fine crystals Ti was 600 seconds was unable to be

mai nt ai nea floFhpatle theesn,as ensimotad inna ‘habbmglsuc[lﬂﬂm]amﬁmmareatphﬁay side

Exanpl e 3> Theoeatlonfrfl e and t washin
oper at i onPhith® hstRiter e metisally ePLaaF@ f}%%&éate ﬁHlflfaﬁ% 3dpeol the
manner as I C Iy

the 111 ¢ rSristFlie T Poitn e T bRl S“ﬁ’%“%ﬁf*é S0 e e BBy thbhiaing
conduct i ng ctdie- fhaﬂlﬁl’amshl ng WI th the filtrate, the respective

pressures were P1 = 0.27 [MPad, P2 = 0.03 [MPag and P3 = 0.44
EMPag , al930he di fferentl al pressure -AP upon the back washi ng

bet the filrat he f h side. 0.29 [MPa]. ..
e bonk weshi iy BoerdetpE (AR thilcernhilt B JEE ey fibention
changed bagk flglﬁg@c&&%ﬁtﬂo@aué 85df 'alsttﬁé Isﬁgstlattt (4 aepﬁdlhh%mﬂgl)flb ‘i’ﬂ"the

rate upon |n|t|at|0n of the operation for ltering the fine crystals
form of a honeycomb (including a monohth) having a large number of flow

paths extending in parallel with each other in the substrate, wherein the



33/51 filtering flow rate as neasured i medi ately after the back
washi ng operation with the filtrate wagyspnable to be restored to 0.50
1nB/h] or nore. However, even under the conditions in this
Conparat i y.
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009 commercially 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
each other according to the amount of throughput.

[0031]

In the cross-flow type filter, a fluid to be treated such as gas and liquid
is fed from one end surface side of the substrate into the flow paths, and then
the filtered fluid that penetrates through the filtering membrane disposed on
an inner peripheral surface of the flow paths is recovered from the outer
peripheral surface side of the substrate. On the other hand, the fluid to be
treated which is not filtered can be recovered from the other end surface side of
the substrate.

[0032]

In the above cross-flow filtration, the time 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 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
operation for filtering is 1800 seconds or shorter, a sufficient average filtering
flow rate can be maintained without reducing the filtering flow rate to 0.47
[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.

[0033]

The circulating linear velocity of the oxidation reaction mother liquor in

the flow path of the ceramic filter upon conducting the operation for filtering
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the fine crystals is preferably in the range of from 3000 to 15000 [m/h] at an
inlet of the flow path. When the circulating linear velocity is 3000 [m/h] or
more, it is 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 15000 [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 circulating the oxidation reaction
mother liquor is not required to have an excessively large capacity (.e., it is
possible to suppress increase in costs for plant investment), and further there
occurs no fear of damage to the ceramic filter or O-ring. Meanwhile, when the
ceramic filter has a plurality of flow paths or when a plurality of the ceramic
filters are used together, the circulating linear velocity in the flow paths of the
ceramic filter(s) is defined by an average circulating linear velocity as
calculated based on a total sectional area of the whole flow paths.

[0034]

The filtering linear velocity of the filtrate upon conducting the
operation for filtering the fine crystals is preferably in the range of from 1.0 to
4.0 [m/h]. When the filtering linear velocity is 1.0 [m/h] or more, it is possible
to attain a sufficient filtering performance. On the other hand, when the
filtering linear velocity of the filtrate is 4.0 [m/h] or less, the differential
pressure between the flow path side and the filtration side is prevented from
increasing excessively, so that a possibility of damage to the ceramic filter or
O-ring can be reduced.

The differential pressure between the flow path side and the filtration
side upon conducting the operation for filtering the fine crystals is preferably in
the range of from 0.05 to 0.5 [MPal.

When the differential pressure is 0.05 [MPa] or more, it is possible to
attain a sufficient filtering performance. On the other hand, when the
differential pressure is 0.5 [MPa] or less, there occurs a less fear of damage to
the ceramic filter or O-ring.

[0035]

In the above filtration, the fine crystals are gradually deposited on a
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surface of the filtering membrane so that the filtering flow rate therethrough is
lowered. Therefore, while maintaining the flowing circulation operation of the
oxidation reaction mother liquor, the filtering operation is changed-over to a
back washing with the filtrate. This means an operation of feeding the filtrate
from the filtration side to the flow path side, and aims at physically and
chemically removing the fine crystals deposited on the surface of the filtering
membrane.

[0036]

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
[MPa] and preferably from 0.10 to 0.80 [MPal.

When the differential pressure between the filtration side and the flow
path side is less than 0.10 [MPal, it may be difficult for the filtrate to uniformly
flow through a whole portion of the filtering membrane of the ceramic filter, so
that no sufficient washing effect can be obtained. On the other hand, when
the differential pressure between the filtration side and the flow path side is
more than 1.0 [MPal, it is undesirable since there tends to occur rapid change
in pressure so that a possibility of damage to the ceramic filter or seal members
therefor is increased.

[0037]

The feeding linear velocity of the filtrate is in the range of from 1.0 to 20
[m/h] and preferably from 2 to 15 [m/h].

When the feeding linear velocity of the filtrate is less than 1.0 [m/h], it
may be difficult for the filtrate to uniformly flow through a whole portion of the
filtering membrane of the ceramic filter, so that no sufficient washing effect can
be obtained. On the other hand, when the feeding linear velocity of the filtrate
is more than 20 [m/h], it is undesirable, since there tends to occur rapid change
in pressure so that a possibility of damage to the ceramic filter or seal members
therefor is increased.

Upon the back washing with the filtrate, it is suitable that the pressure
on the flow path side is lowered to produce the differential pressure.

[0038]
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valves disposed on an upstream of a filtering module (on a conduit on the side

of feeding the oxidation reaction mother liquor to the filtering module) and on a
downstream thereof (on a conduit on the side of feeding the oxidation reaction
mother liquor which passes through the flow paths of the ceramic filter back to
an oxidation reaction mother liquor vessel from the filtering module). 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
valves, it is possible to reduce the pressure on the flow path side. In particular,
upon the back washing with the filtrate, the filtrate used in the back washing is
merged with the oxidation reaction mother liquor circulated through the flow
path, so that the flow rate is increased on the downstream of the filtering
module; therefore, it is preferred that an opening degree of the control valve on
the downstream is increased, and it is preferrved that at the same time an
opening degree of the control valve on the upstream 1s decreased to suppress
variation in circulating flow rate on the upstream owing to entrance of the
filtrate used for the back washing operation into the flow path. Due to these,
it is possible to reduce the pressure in the flow paths as a whole.

[0039]

In order to remove the fine crystals deposited on the surface of the
filtering membrane and solids precipitated inside of the filtering membrane
(mainly terephthalic acid), it is advantageous that the feeding time of the
filtrate upon the back washing is longer. However, in view of a loss of the
filtering operation time, it is required that it lies within a certain range.
Therefore, the time of the back washing operation with the filtrate is preferably
in the range of from 5 to 180 [s] and more preferably from 10 to 150 [s].

[0040]

The filtrate used in the back washing is mixed with the oxidation
reaction mother liquor circulated through the flow path, and therefore, the
temperature of the filtrate is preferably equal to or more than the temperature

of the oxidation reaction mother liquor. In addition, in order to dissolve the
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fine crystals deposited on the surface of the filtering membrane and the solids
precipitated inside of the filtering membrane {mainly terephthalic acid) for a
short period of time, it is preferred that the temperature of the filtrate is higher
than that of the oxidation reaction mother liquor. On the other hand, there is
a possibility that the excessively large change in temperature in the ceramic
filter causes 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 filtrate
used in the back washing 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”.
[0041]

In the present invention, (I) the operation for filtering the fine crystals;
and (II) the back washing operation with the filtrate while maintaining the
flowing circulation operation of the oxidation reaction mother liquor are
alternately repeated.

As the back washing with the filtrate is repeated, the recovery rate of
the filtering performance is gradually reduced, and finally it is not possible to
attain a predetermined filtering performance. In the present invention, in
such a case, the ceramic filter is cleaned by a back washing with a wash solvent
while maintaining the flowing circulation operation of the oxidation reaction
mother liquor.

In the present invention, when conducting the back washing operation
with the wash solvent while maintaining the flowing circulation operation of
the oxidation reaction mother liquor, the wash solvent used therein is required
to have a capability of dissolving the fine crystals containing terephthalic acid
as a main component, and acetic acid, which is used as the solvent in the
liquid-phase oxidation reaction, is suitable as the wash solvent. The acetic
acid preferably has a water content of from 0.1 to 30% by mass and more
preferably from 0.1 to 10% by mass.

[0042]
When feeding the wash solvent from the filtration side to the flow path
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side (upon the back washing with the wash solvent), in order to physically and
chemically remove the fine crystals deposited on the surface of the filtering
membrane, the differential pressure between the filtration side and the flow
path side is preferably in the range of from 0.10 to 1.2 [MPal and more
preferably from 0.10 to 1.0 [MPal.

When the differential pressure between the filtration side and the flow
path side is 0.10 [MPa] or more, it is 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 differential pressure between the filtration side and the flow
path side is 1.2 [MPal 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.
[0043]

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 is 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.
[0044]

In order to remove the fine crystals deposited on the surface of the
filtering membrane and solids precipitated inside of the filtering membrane
(mainly terephthalic acid), it is advantageous that the feeding time of the wash
solvent i1s 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 it 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 180 [s] and more preferably from 5 to 120 [s].

The wash solvent is mixed with the oxidation reaction mother liquor

circulated through the flow path, and therefore, the temperature of the wash
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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 terephthalic 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 is
possibility that the excessively large change in temperature in the ceramic
filter causes 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 1is 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”.

[0045]

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 (III) 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
(ITD) is not particularly limited, and these operations may be conducted in any
order.

However, in the present invention, the method is preferahle a periodic
operation comprising the operations (I), (IT) and (I1I) in which the operations ()
and (II) are repeated, and when the filtering flow rate is unable to be restored

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

EXAMPLES
[0046]
The present invention will be described in more detail below by

referring to the following Examples, etc. It should be noted, however, that the
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present invention is not limited by the following Examples.

In hydrous acetic acid having a water content of 9% by mass, p-xylene
was subjected to liquid-phase oxidation reaction by air (reaction temperature:
200 [°C]; reaction pressure: 1.5 [MPaG)) in the presence of 500 ppm of cobalt
ions, 300 ppm of manganese ions and 700 ppm of bromide ions to thereby
obtain a slurry containing a crude terephthalic acid. After conducting
post-oxidation reaction, the slurry was introduced into a crystallization step
and was 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 terephthalic acid crystals, thereby preparing an
oxidation reaction mother liquor required foxr a filtering operation conducted by
a cross-flow filtration wusing a ceramic filter. Meanwhile, the oxidation
reaction mother liquor was at 70°C. The oxidation reaction mother liquor was
turbid owing to fine crystals, and the content of the fine crystals therein was
0.21% by mass.

A part of the oxidation reaction mother liquor was withdrawn from an
oxidation reaction mother liquor vessel (60 [m?3]) and subjected to cross-flow
filtration using a ceramic filter. The circulated mother liquor was fed back to
the oxidation reaction mother liquor vessel, whereas the filtrate was fed to a
filtrate vessel (2 [m3]).

[0047]

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,
filtering membrane thereof had an average pore diameter of 1.0 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 [m?].

Meanwhile, the amount of discarded terephthalic acid in Examples was
calculated from the amount of precipitated terephthalic acid in circulating flow
rate (1.84 m?%h) of the oxidation reaction mother liquor.

[0048]
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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.

A series of the above flows is called an oxidation reaction mother liquor
circulation line. In the mother liguor 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.

[0049]

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 operation for filtering 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
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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:

AP =(P1+P2)/2 - P3
wherein a pressure at the pressure gauge 5 is P1 [MPaG]; a pressure at the
pressure gauge 12 is P2 [MPaG]; and a pressure at the pressure gauge 17 is P3
[MPaG].
[0050]
(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
and 25 in a closed state) to terminate the operation for filtering (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.

[0051]
(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 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
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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 liguor
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.

[0052]

Further, an average filtering flow rate X; upon conducting the operation
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, LV 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: Ti [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 [m3/b] = Xs + Xo/2
Circulating linear velocity of oxidation reaction mother liquor in flow path of
ceramic filter:

LV1 [m/h] = F/0.0002386
Filtering linear velocity of filtrate:

LVs [m/hr] = X,/0.2386
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[0053]

In addition, an average filtering flow rate Vs during one cycle of the
operation for filtering the fine crystals and the back washing operation with the
filtrate; and a feeding linear velocity LV3 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 [m3] =Ty x X1/3600
Time of back washing operation with filtrate: T2 [s]

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

V2 [m3] = T x X2/3600
Average filtering flow rate during one cycle of the operation for filtering fine
crystals and back washing operation with filtrate:

V3 [m3/h] = (Vi - V2}(Ty + Tw) x 3600
Feeding linear velocity upon back washing operation with filtrate:

LV; [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 V3 during one cycle of the operation
for filtering the fine crystals and the back washing operation with the filtrate is
reduced.

[0054]
<Example 1>
(Operation for Filtering Fine Crystals)

The above-mentioned oxidation reaction mother liquor (70°C) was fed to
the filtering module 7 at a circulation inlet flow rate of 1.84 [m3/h] (P1 = 0.30
[MPaG]) (down flow) to initiate a cross-flow filtering. The filtering flow rate X;
upon initiation of the operation for filtering the fine crystals was 0.63 [m3/h]
(P3 = 0.00 [MPaG]), and the circulation outlet flow rate was 1.21 [m3/h] (P2 =
0.18 [MPaG]). The differential pressure AP between the flow path side and
the filtration side was 0.24 [MPal. Also, the circulating linear velocity in the
flow paths and the filtering linear velocity of the filtrate were 7706 (m/h) and
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2.64 (m/h), respectively.
[0055]
(Back Washing Operation with Filtrate)

When continuing the operation for filtering, the filtering flow rate was
decreased down to 0.47 [m3/h] after the elapse of 600 seconds (the filtering flow
rate X; upon termination of the operation for filtering the fine crystals was 0.47
[m3/h]). Therefore, while continuing circulation of the oxidation reaction
mother liquor, the back washing with the filtrate was conducted for 80 seconds
(feeding linear velocity: 5.28 [m/h]; temperature of filtrate: 70°C). At this time,
the respective pressures were P1 = 0.27 [MPaGl, P2 = 0.03 [MPaG] and P3 =
0.42 [MPaG], and the differential pressure ‘AP between the filtration side and
the flow path side was 0.27 [MPal. Also, the back washing flow rate was 1.26
[m3/h].

[0056]

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 = X, in the
2nd cycle) was 0.63 [m3/h], and the average filtering flow rate Vs in the 1st cycle
of the operation for filtering the fine crystals and the back washing operation
with the filtrate was 0.337 [m3/h]. Also, the filtering flow rate immediately
after the back washing with the filtrate in the 2nd cycle was 0.63 [m¥%h], and
the average filtering flow rate Vs in the 2nd cycle was 0.337 [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 600 seconds) and the back
washing operation with the filtrate (for 80 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 4 hours
when the filtering flow rate immediately after the back washing with the
filtrate was unable to restored to 0.50 [m3/h] or more. The results are shown

in Table 1.
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[0057]
<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 10.6 [m/h] for 40 seconds as the time of
the back washing operation. Upon conducting the back washing operation
with the filtrate, the respective pressures were P1 = 0.33 [MPaG], P2 = 0.05
[MPaG] and P3 = 0.81 [MPaG], and the differential pressure -AP upon the back
washing between the filtration side and the flow path side was 0.62 [MPa].
Also, the back washing flow rate was 2.52 [m3/h].

The back washing operation with the filirate 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 Ist cycle) was 0.63
[m3/h], and the average filtering flow rate Vs in the 1st cycle was 0.358 [m3/h).
Also, the filtering flow rate immediately after the back washing operation with
the filtrate in the 2nd cycle was 0.63 [m3h], and the average filtering flow rate
Vs in the 2nd cycle was 0.358 [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 600 seconds) and the back
washing operation with the filtrate (for 40 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 to 0.50 [m3/h] or more. The results are shown in Table 1.
[0058]
<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
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conducted at a feeding linear velocity of 2.64 [m/h] with a filtrate temperature
of 80°C for 120 seconds as the time of the back washing operation . Upon
conducting the back washing operation with the filtrate, the respective
pressures were P1 = 0.26 [MPaGl, P2 = 0.02 [MPaG] and P3 = 0.36 [MPaG],
and the differential pressure -AP upon the back washing between the filtration
side and the flow path side was 0.22 [MPal. Also, the back washing flow rate
was 0.63 [m3/h]. |

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 0.63
[m3/h], and the average filtering flow rate Vs in the Ist cycle was 0.353 [m3/h].
Also, the filtering flow rate immediately after the back washing with the
filtrate in the 2nd cycle was 0.63 [m3/h], and the average filtering flow rate Vs
in the 2nd cycle was 0.353 [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 600 seconds) and the back
washing operation with the filtrate (for 120 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 4 hours when the
filtering flow rate immediately after the back washing with the filtrate was
unable to be restored to 0.50 [m3/h] or more. The results are shown in Table 1.
[0059]
<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 = 0.50 [MPaGl, P2 = 0.25 [MPaG] and P3 = 0.63 [MPaG], and the
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mot her | i geslée wddh@3Badimsmdshi ng operation with the filtrate was
conducted for 80 seconds (back washing flow rate: 1.26 [nB/11]). At

this time[0QG83 respective pressures were P1 = 0.27 [MPaCi |, P2 = 0.03
[MPaG and P3 = 0.42 [MPaG , and the differentia essure = AP .
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The back RIS, QRS @l R, IW It ol es d filteri
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filteringflbwarate dentvidhe Thbdydledrlatl]. 328 ha3fle filtering |inear

velocity of the filtrate s 2.64 (mh). [00681 (Back \Washi ng ,
Operation with VasHltgnpgdtow rates immediafisly sftegrtbeobagk pagping) Witk the

econd wirdo & TalnhecRSeai URRRAUEAE pO B B IS okt hihCril e

el apse of rdspletivsly theesalhd hethed il ¥hy Zxed eyoles unable to be restored
to 0.50 [nB/pll] or nore even inmediately after the back washing with

the filtrate. TRer@fesr éhe wneretionnfornfilteging (foul 690 secondeyhand the back
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unable to be restored to 0.50 [m3/h] or more. The results are shown in Table 1.
Thus, since 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, the filtrate flowing into the flow path upon the back
washing with the filtrate caused reduction in an amount of the oxidation
reaction mother liquor entering into the ceramic filter from the upper substrate
end surface side, thereby deteriorating the effect of physically removing the
fine crystals deposited on the surface of the filtering membrane. The results
are also shown in Table 1.
[0061]
<Comparative Example 1>
The operation for filtering and the back washing operation with the

filtrate were alternately and continuously repeated in the same manner as in
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80 d t t ted (for 4
o T e S oWETRE et IRES Bpke 87 of Wl 1Bl SRER Tlefk +o@ s Piisigsed
rate was goeal® o. @ob[%ﬁ BLOtRS: iR Qeégﬁ.é}f@w}ﬁbh Qhe"BHE MR ARSEYN for

after the back washing operation wth the filtrate, and therefore,

the cir cuflh:etmg the fine oyistkdsi Bnwasa6d0 esacoratshemsl uqmloije twabe maintained.

term nate& g : t he contro!;[{,?éjlves 4 and 13 were closed, and then a

drain val v8 iﬂs\k]é%ab‘béh‘é‘ﬁ? 1n ¢Hen the back washing operation with

acetic aCL \]vater content: 7.1% by mass; 80C) was conducted for 180

seconds (back washing flowrate: 1.00 [rrlhl). The feeding |inear

vel oci ty eCotdparaciet Exaacpke Has 4.19 [mh]. At thi s tine, the

respectlve pressures were P1 = 0.00 [ MPaG, P2 0.00 [MPaCi] and P3
0.08 [MPaCi i, hﬁwpﬁh@tlﬂnffpérfélmm&g %§b@@CkAWaﬁht%@helﬁﬁ@n with the

filtrat he f 0. 08

L2 ooy SR LG R PR SR, 08 LARRL. i T o
of the sygimmneaBadlewHshah @ﬁéf‘éh&h%lflgiﬂhbfiﬂhét@ WAE cORGLELH O 4 Hltrate
filtering. At this tinme, although the filtering flow rate was

restored temperduferef &O°I] Uhen useductmog bhe back hashieg witlathafilthetegithe

For ther , B E?ss;%lm,ph%%syl%‘ss W Q?%%?M% Tonr 4l REAM B Tent 15 2 0.44

oxi dat i onfyy 'Qﬁ‘d ‘Eﬁé ¥fre e giﬁqr 1 1%' %ﬁ%a@k h%ng"btet&%eﬁ Rfie
system e perio con e nex ack washi'ng
with the ﬁb;s@tls@bmndvabe ﬂohzopuiﬂl sﬂbeva'se@QBt[MBd]e shown in Table 2.

[ 00751 <Conparative Exanple 6> The operation for filtering

(for 600 secondEhe datk meashang matlﬁg wpidr dhe ofiltwiten weve telrmmaeteé and

(for 80 s cond ernat el ontl n S eate for
hours) i neb( R‘é\ﬁﬁgﬂatiﬂe AT iaﬁ éxg’ﬁrpﬁ Aiug ﬁ}ésf} T8, 0 }EftgrPH%n
flow rat eln"l‘ﬁﬁtlﬁﬁafﬁi the @p&%.tf(ﬁ?fd}r ﬁﬂ:eh%got}éoflb@ﬁﬁ%réﬂalgrw£§)'i@st01ed to only
imredi ately after the back washing with the filtfate, and therefore,

the circub.ati lom¥/f, drivbtloxiadtataginfitteants AownpitheV; in qherlshascle was 0.337
t erm nat efl 3(11 , the control valves 4 and 13 were cl osed, and then
the drai ni%% lre 14 was opened), and the back washing with acetic acid

Next, the operation for filtering in the 2nd cycle was initiated, but after

the elapse of 90 seconds, the filtering flow rate was decreased down to 0.50



The operation for filtering (for 600 seconds) and the back washi ng
operation with the filtrate (for 80 Sﬁf??ﬁ]gs) were alternately and
continuously repeated (for 4 hours) i sane manner as in Exanple
5. As aresult, the filtering flow rate was unable to be restored to
0.50 [ n8/ Imp/hdeo wbaethasasting il whicht e tite dfabk opasttingfarfdtering the fine
with the fi'loﬁﬁir t?’ and therefore, while &og{;'bnui ng the %i r,ﬂél at i of
the oxi daffhitielEtTdh CRBtIeePREs i ungh R RELHBEGper BF TGRS e
acetic ackf,waheragontent: 7.1% by mass; 80C) was conducted for 15
seconds (back washing flow  rate: 0.20 [nB/11]). The feeding |inear
vel ocity of theTaeathsorachaefmswls 8dat sirlct lthe Aémipbistuire i thé fdtrate upon
respective pressures were P1 = 0.10 [MPaCr], P2 = 0.09 [ MPal4] . and P3
= 0. 18 [ MEchacknivasHagpreratient wih {a}reeﬁé%'aée wRp peloEap PR, it was not
filtratio I: n o) t | de .09 [ MPal . The
back wash %%Sl%etr%a(ﬂ?%ﬁna\}é t ??l\qtrﬁ% fg%ge ?oca g@‘lﬁi&?%\lgse){tglrl i nated and
changed bfgigflo the operation for filtering. The used anount of the
acetic acid therein was as small as 0.00083 [ne] (i.e., 0.21 tine
t hat used<Coneanapive ByjampleetFiltering flow rate was restored to only
0. 55 [nB/11]. Th eriod until condugting the. 2nd or . :
subsequent  back TRESRAEIRRL 1" S R0 ecliow i poSiasipn Feth the
the perio . ' cdlqﬂa : i bAL N 0 [ i-Ng. s
perfor rranglet?%?et ?’%égc%geg%h%}}ri te@@é@g(ﬁem%i%ﬁée% 3112%}%?&1 hﬂéglr%%%lu s
are shownkixamidél B ékcepOCGRAL tHexdapkewhShking operatidre withr dlid diltfaae was
filtering (for 600 seconds)_ and the back washing operation with the
dofee fet/o

f} | t ratﬁ eanglucter] g4 éjn%rléalarf@]@ﬁﬁat@%ﬁl Wmlh@éﬂbnayf ﬂ:%tﬁ@ﬁ%talre
a et _ . i
10t er i otk PO ok BTF TRIVAS! 1A% P BT Rty Brighoe™ uhE trbngd | Sgon

i mredi at ebohdut4idel thef batkt Rshask oRehtipE AREH afHcOTilaith, the respective
filtrate, and therefore, while continuing the circulation of the

oxi dat i onprasavrésowenothler 0.1§UMPaGhePdacR.0kaBiPag] ot &3 5r0. 18 IMPaGl,
acetic acid ter. content: 7.1% mass; 80C) was.conducted fof, 15 .
Seconds- (BatEiaSteRetalgesdine B wePh My Baes yathid Pl aryte Fsggvion
vel ocity t i 1.0 hj i .
respect i vghgr@sﬁl%gb&e e Psll\dgs‘%gsgg%[s[r\%%}ﬂ ?’%lsé’ to}ﬁaBI.‘jL‘le Ngg%ahﬁ£1g0%31a£e
1. 41 [ MPa®hs Ca2i[mP&]di fferential pressure -AP between the filtration

side and the fl Oﬁ/ path side was 1.06 [I\/Paéi The back washi ng
operation with The %@2& Mg meyatispnivith ddeafitirate s terernated ; pad

ate was Pudlesiiad e teraiin Mot ARG Hind ekt Bl D spre

t herei n WasRe did08y[dTedr the. Iack *Eshidgo®ithsthe filtfEs ihhdk 1sefclehwas 0.63
Exanple 5, The period until conducting the next back washing with the

wash sol veatbhhendithmaveragerfitensgiflow aate ¥nowthe dsTaptle was 0238 ésl.

o 006 APS%, t%-g fi e1‘1ng61:10%v7 ra e3'iglmedia§egl(3)f aﬁé{? Otllrluza Back washing with the
filtrate in the 2nd cycle was 0.63 [m3/h], and the average filtering flow rate V3
in the 2nd cycle was 0.250 [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 600 seconds) and the back
washing operation with the filtrate (for 400 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 3 hours when the
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filtering flow rate as measured immediately after the back washing operation
with the filtrate was unable to be restored to 0.50 [m3/h] or more.
However, even under the conditions in this Comparative Example, the
average filtering flow rate Vs was 0.250 [m3h]. The average filtering flow rate
was low, which resulted in increase in number of filter elements required,

thereby causing increase in costs. The results are shown in Table 1.
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0 (Operation conditions in 1st cycle) Tinme of operation for
filtering fine crystals [s] Ti me Ofdﬁ?fk washi ng operation with
wash sol vent [s] Circul ation of oxi lon reaction not her | i quor
upon back washing with wash solvent Feeding |linear velocity of wash
sol vent [ HOGS]] (Results of operations at 1st cycle) Filtering
flowrate | di,ately after back washing operation with wash sol vent
[ M8/ 11] <§%§§HﬂeéF'tere hthalic acid discarded [/0] (Results of

oheral | oniobldit o INBseenh kel FErl o0 of back leshing
back washi ng w Thewalsdvesmlewéiohell oxidation reaction mother liquor (about 70°C)
was fed to the filtering module 7 at a circulation inlet flow rate of 1.84 [m3/h]
(P1=0.30 [MPaG]) (down flow) to initiate a cross-flow filtration. At this time,
the filtering flow rate was 0.63 [m3/h] (P3 = 0.00 [MPaG]), and the circulation
outlet flow rate was 1.21 [m3h] (P2 = 0.18 [MPaGl). The differential pressure
AP between the flow path side and the filtration side was 0.24 [MPal. Also,
the circulating linear velocity in the flow paths and the filtering linear velocity
of the filtrate were 7706 (m/h) and 2.64 (m/h), respectively.
[0067]
(Back Washing Operation with Filtrate)

When continuing the operation for filtering, the filtering flow rate was
decreased down to 0.47 [m3/h] after the elapse of 600 seconds, and therefore,
while continuing circulation of the oxidation reaction mother liquor, the back
washing operation with the filtrate was conducted for 80 seconds (back washing
flow rate: 1.26 [m3/h]). At this time, the respective pressures were P1 = 0.27
[MPaG], P2=0.03 [MPaG] and P3 = 0.42 [MPaGl], and the differential pressure
-AP between the filtration side and the flow path side was 0.27 [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
was 0.63 [m3/h], and the filtering linear velocity of the filtrate was 2.64 (m/h).
[0068]

(Back Washing Operation with Wash Solvent)

The operation for filtering (for 600 seconds) and the back washing
operation with the filtrate (for 80 second) were alternately and continuously
repeated and after the elapse of 4 hours, the filtering flow rate was unable to be
restored to 0.50 [m3/h] or more even immediately after the back washing with
the filtrate. Therefore, while continuing circulation of the oxidation reaction
mother liquor, the back washing with acetic acid (water content: 7.1% by mass;

80°C) as a wash solvent was conducted for 15 seconds (back washing flow rate:
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-1.00 [m3h]). The feeding linear velocity of the acetic acid was 4.19 [m/h]. At
this time, the respective pressures were P1 = 0.26 [MPaG], P2 = 0.02 [MPaG]
and P3 = 0.40 [MPaGl], and the differential pressure -AP between the filtration
side and the flow path side was 0.26 [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 0.63 [m3h]. Next, the operation for filtering and the back
washing with the filtrate were alternately repeated again. The period was 4
hours until the filtering flow rate became unable to be restored to 0.50 [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 four-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 600 seconds) and the back washing
operation with the filtrate (for 80 seconds) were alternately and continuously
repeated (for 4 hours) in the same manner as in Example 5. As a result, the
filtering flow rate was unable to be restored up to 0.50 [m3/h] or more even
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: 7.1% by mass; 80°C) was
conducted for 15 seconds (back washing flow rate: 2.00 [m3/h]). The feeding
linear velocity of the acetic acid was 8.38 [m/h]. At this time, the respective
pressures were P1 = 0.32 [MPaG], P2 = 0.04 [MPaG] and P3 = 0.65 [MPaGl],
and the differential pressure -AP between the filtration side and the flow path
side was 0.47 [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 0.63 [m3/hl.
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The period until conducting the next back washing with the wash
solvent was 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.

[0070]
<Example 7>

The operation for filtering (for 600 seconds) and the back washing
operation with the filtrate (for 80 seconds) were alternately and continuously
repeated (for 4 hours) in the same manner as in Example 5. As a result, the
filtering flow rate was unable to be restored to 0.50 [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: 7.1% by mass; 80°C) was conducted
for 10 seconds (back washing flow rate: 3.00 [m3h]). The feeding linear
velocity of the acetic acid was 12.6 [m/h]l. At this time, the respective
pressures were P1 = 0.33 [MPaGl, P2 = 0.06 [MPaG] and P3 = 0.93 [MPaG],
and the differential pressure -AP between the filtration side and the flow path
side was 0.74 [MPa].

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 0.63 [m%h]. The period until conducting the next back
washing with the wash solvent was 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.

[0071]
<Example 8>
The operation for filtering (for 600 seconds) and the back washing

operation with the filtrate (for 80 seconds) were alternately and continuously
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repeated (for 4 hours) in the same manner as in Example 5. As a result, the
filtering flow rate was unable to be restored to 0.50 [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: 7.1% by mass; 80°C) was conducted
for 60 seconds (back washing flow rate: 0.50 [m3h]). The feeding linear
velocity of the acetic acid was 2.09 [m/h]. At this time, the respective
pressures were P1 = 0.25 [MPaG], P2 = 0.02 [MPaG] and P3 = 0.33 [MPaG],
and the differential pressure -AP between the filtration side and the flow path
side was 0.20 [MPa].

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 0.63 [m3h]. The period until conducting the next back
washing with the wash solvent was 4 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
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 150 seconds) and the back washing
operation with the filtrate (for 20 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 0.50 [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: 7.1% by mass; 80°C) was conducted
for 15 seconds (back washing flow rate: 1.00 [m3%h]). The feeding linear
velocity of the acetic acid was 4.19 [m/h]. At this time, the respective
pressures were P1 = 0.26 [MPaG], P2 = 0.02 [MPaG] and P3 = 0.40 [MPagG],
and the differential pressure -AP between the filtration side and the flow path
side was 0.26 [MPal].
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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 0.63 [m%h]. 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.

[0073]
<Example 10>

The operation for filtering (for 900 seconds) and the back washing
operation with the filtrate (for 80 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 0.50 [m3/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: 7.1% by mass; 80°C) was conducted for 15
seconds (back washing flow rate: 1.00 [m3/h]). The feeding linear velocity of
the acetic acid was 4.19 [m/h]. At this time, the respective pressures were P1
= 0.26 [MPaGl, P2 = 0.02 [MPaG] and P3 = 0.40 [MPaG], and the differential
pressure -AP between the filtration side and the flow path side was 0.26 [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 0.63 [m%h]. 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]
<Comparative Example 5>

The operation for filtering (for 600 seconds) and the back washing
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operation with the filtrate (for 80 seconds) were alternately and continuously
repeated (for 4 hours) in the same manner as in Example 5. As a result, the
filtering flow rate was unable to be restored to 0.50 [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 a drain valve 14 was opened), and
then the back washing operation with acetic acid (water content: 7.1% by mass;
80°C) was conducted for 180 seconds (back washing flow rate: 1.00 [m3/h]).
The feeding linear velocity of the acetic acid was 4.19 [m/h]. At this time, the
respective pressures were P1 = 0.00 [MPaGl, P2 = 0.00 [MPaG] and P3 = 0.08
[MPaG], and the differential pressure -AP between the filtration side and the
flow path side was 0.08 [MPa].

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 to 0.63
[m3/h], the used amount of the acetic acid therein was 0.0500 [m?], i.e., as large
as 12 times that used in Example 5. Further, 0.46% by mass of terephthalic
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 with the wash solvent was 4 hours. The results are shown in Table 2.
[0075]
<Comparative Example 6>

The operation for filtering (for 600 seconds) and the back washing
operation with the filtrate (for 80 seconds) were alternately and continuously
repeated (for 4 hours) in the same manner as in Example 5. As a result, the
filtering flow rate was unable to be restored to 0.50 [m3/h] or more immediately
after the back washing with the filtrate, and therefore, the circulation of the
oxidation reaction mother liquor was terminated G.e., the control valves 4 and
13 were closed, and then the drain valve 14 was opened), and the back washing
with acetic acid (water content: 7.1% by mass; 80°C) was conducted for 15
seconds (back washing flow rate: 1.00 [m3/h]). The feeding linear velocity of

the acetic acid was 4.19 [m/h]. At this time, the respective pressures were P1
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= 0.00 [MPaGl], P2 = 0.00 [MPaG] and P3 = 0.08 [MPaGl, and the differential
pressure "AP between the filtration side and the flow path side was 0.08 [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 0.0042 [m3]
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 0.52
[m%h]. For this reason, the period until conducting the 2nd or subsequent
back washing 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, 5.52% by mass of terephthalic 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 600 seconds) and the back washing
operation with the filtrate (for 80 seconds) were alternately and continuously
repeated (for 4 hours) in the same manner as in Example 5. As a result, the
filtering flow rate was unable to be restored to 0.50 [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: 7.1% by mass; 80°C) as a
wash solvent was conducted for 180 seconds (back washing flow rate: 1.00
[m3/h]). The feeding linear velocity of the acetic acid was 4.19 [m/h]. At this
time, the respective pressures were P1 = 0.26 [MPaG], P2 = 0.02 [MPaG] and
P3 = 0.40 [MPaG], and the differential pressure AP between the filtration side
and the flow path side was 0.26 [MPal.

The back washing operation with the hydrous acetic acid was

terminated and changed back to the operation for filtering. At this time,
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operation

7 800 .. 7r 890 00900 J-17 U T7 (Operation conditions
cle) Tine of operation for fj Jj;llering fine crystals [s]

on of oxidation reaction noth |/ I quor upon back washi ng
sol vent éRe_suI ts of operations at 1st cycle) sol vent

Albanghdheflering| flomeatswasnesiored tpd)§3dmdfhl belek ampamitreg the
alA i DL wes e Sole Dt &k 0.0500 [m3], ie., as large as 12 times that used in
Example 5. The period until conducting the next back washing with the wash
solvent was 4 hours. The results are shown in Table 2.

[0077]

<Example 12>

The operation for filtering (for 600 seconds) and the back washing
operation with the filtrate (for 80 seconds) were alternately and continuously
repeated (for 4 hours) in the same manner as in Example 5. As a result, the
filtering flow rate was unable to be restored to 0.50 [m3h] 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: 7.1% by mass; 80°C) was
conducted for 15 seconds (back washing flow rate: 0.20 [m3Mh]). The feeding
linear velocity of the acetic acid was 0.84 [m/h]. At this time, the respective
pressures were P1 = 0.10 [MPaG], 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 0.00083 [m?] (i.e., 0.21 time that used in Example 5).
The filtering flow rate was restored to only 0.55 [m3/h].

The period until conducting the 2nd or subsequent back washing with
the wash solvent was 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>

The operation for filtering (for 600 seconds) and the back washing
operation with the filtrate (for 80 seconds) were alternately and continuously
repeated (for 4 hours) in the same manner as in Example 5. As a result, the

filtering flow rate was unable to be restored to 0.50 [m3/h] or more immediately
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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: 7.1% by mass; 80°C) was
conducted for 15 seconds (back washing flow rate: 5.00 [m®h]). The feeding
linear velocity of the acetic acid was 20.9 [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 0.63 [m3/h)], the amount of the acetic acid used therein
was 0.0208 [m?], ie., as large as 5 times that used in Example 5. The period
until conducting the next back washing with the wash solvent was 4 hours.

The results are shown in Table 2.
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INDUSTRIAL APPLICABILITY
[0080]

In the filtering operation method according to the present invention,
there can be attained such advantages that (1) a filtering operation can be
simply performed for a long period of time without clogging of a ceramic filter;
(2) no use of a large amount of a wash solvent is needed; and (3) terephthalic
acid contained in the wash solvent which has been conventionally discarded
together with the wash solvent upon cleaning can be recovered. Therefore, it
is possible to simplify the operation conditions and improve an output level of

terephthalic acid upon production of the terephthalic acid.

Explanation of Reference Numerals

[0081]
The reference numerals used in FIG. 1, FIG. 2 and FIG. 3 are explained

below.

1: Oxidation reaction mother liquor vessel; 2! Pump; 3: Minimum flow
line; 4: Control valve; 5: Pressure gauge (P1); 6' Circulation inlet conduit; 7:
Filtering module (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
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the filtering operation nethod according to the present invention,
there can be attained such advantages_that (1) a filtering operation
can be sinmply performed for a |ong p@rli'%@/fgf time wthout clogging of
a ceramc filter; (2) no use of a |arge anpbunt of a wash solvent is
needed; and (3) terephthalic acid contained in the wash sol vent which

has been gonvemitéangl dperdtidaantatol ot fikeritst Rinkherpashk sahiveMdd UROAN

cleaning can be recovered. Therefore, it is possible to sinplify the
oper at i onoxadion oerctmmd maothepvenunr obiapoed linveltevdphtbabphadidl prodaciidn

upon production of the terephthalic acid. Explanati.on of Reference
Noner ol o POEET Bhha PSRN Rt d COpChlte: Yehtls Snifigiing a
FIG 3 ar 08 ation of the: ' I 104 er

i quor vengZre ShERRRM Blbration of thiioxio (L IR HRNGE!
Pressure gauge {Hlnetlkhod Ghmpuisaig:on inlet conduit; 7: Filtering

nodul e (housing); 8: Ceramic filter; 9: Filtration side; 10:

Substrate end stfdaching dban pperaion forafilteringvhe dmecayaals: and:

Pressure gauge (P2): ..13: nt_r al.ve.,..14: i,h valve: 154 :
Crcul ation ret(lgjorn@u&tjln}%ui@ f6065l‘—:|x(| t&%%lg%guto Eé]?ét%%l}]dﬁilﬁf; i?ﬁltﬂ"%essvﬁpge
gauge (P3haidfhin¥ad vies fld@ingichichBiteory 65&QItion20F tHRUMHdafidn W8 SN Bhother
flow line;, 22: Heat exchanger; 23: Filtrate back washing conduit; 24:
Cont rol vhhver, (3 thehackorashingepezationasith $he Vdhate dekngwesdumed under
conduit; 27: at. exch er; 28 Flow path 48/51 CLAIMS 1. A
filtering |18ﬁcﬂﬁﬁﬂzg@sfor filtering fine crystals contained in

an oxi dati on 1 e@plf)oh FhhAtfon fifléthae bl Bl BRf-d kol SEEPALNAED GopaC!
production process by a cross-flow filtration uSing a ceramc ?I | ter
whi | e conduct i nGI-8)fd dvifeigntial prkstirerbaipeeatd Gitratiohhddexndas iftsw path

ti ot h L , th hod i Si : ducti I
(r)ggrcalt ?gnﬂ rtﬁmgiF FSI(qufu'Fr I'%Ih‘?e (;%Efth%no‘c(?ﬁgﬁnglrﬂsghﬂgn é];con o IC(r;%dl(JC%i ﬁg (11)
back hi - b OB Wi 1. e ¢ e ) e ] ‘
? | osmpngm?isr LE?a@?Qa&o%gﬁh %ﬁe%f L@ﬁ?@)??&%?%ﬁ a?%g}g%tﬁlgﬁhr}m%fe ﬁgr%ge of from

i quor, (1lo)totdie[rhAdkam@shi ng operation with the filtrate being
conducted under, the follow ng conditions: (I1-A) an operation tine
that is in the AER)eadeniparatara of the fikyate 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 conducted under the following
conditions:

(I-A) an operation time 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 3000 to 15000
[m/h] at an inlet of the flow path; and

(I-D) a filtering linear velocity of the filtrate that is in the range of from
1.0 to 4.0 [m/hl.



(I'1-B) a differential pressure between a filtration side and a flow
path side that is in the range of fronjégg 110 to 1.0 [ MPal;
(I'l-C) a feeding linear velocity of th ? ltrate that is in the range
of from1.0 to 20 [mh]; and (I'1-D) a tenperature of the
filtrate that is in the range of from"a tenperature of the oxidation
reaction er..liquor” tqg."a t ratur.e higher by 35C.than that of
e oxi dabr SRS ke AppiAtr et ARG pecoraSng be ey Y of BrgiudBer toppring:
met hod ac i ai,m WL BiRe ( t ti i i DY
The fine. erymiarad PUFC e hek igile] bholfRpb A LAl (O Thd VB | ke
an oper at nonatdimeng bbé flos/ing citvalatang epefatioroaf e 6xida8i08 feattion mother
(I-B) a differential pressure between the flow path side and the
filtrati oH98PHe that is in the range of from0.05 to 0.5 [ MPa];
(I-C a circulating linear velocity of the oxidation reaction nother
liquor in the flow path of the ceramc filter that is in the range of
from 30004t Thd Q& -ih8Tdpkraio@inétHodl a@brding fol Awimad hwhéfdn (I11) the back
(I-D) a filtering linear velocity of the filtrate that is in the
range of washing Operatdon) Withhihe waghsgolvant Theobidutted nydepahat foblewing
met hod acc%Lfl%eg foclaiml or 2, further conprising: conducting
(111) a bSTKTHEERI ng operation with a wash sol vent while maintaining
the flowing cirqpl-a) LaMRRELiBhiAfle that NeixtRtldabi AN iiRARt G SPIdIer
liquor. 4. The filtering operation nethod according to claim 3,
wherein (I111) tUH-Bhekdiffeshntigl ppessatre drtwieth thbefiltestors eldeeand ithe flow
conducted under, the fqQllowing conditions: (Il]-A) an_operatiaqgn tine
that is iPathsidedmea de badkweshiggiaprpspn with the wash sqiyent that is in the
differ ent{*%@%ﬁ?ﬁﬂ@lﬁ%"ﬁ@ .filtration side and the flow path

ack was

si de upon i'ng operation with the wash solvent that is in

the range of fr@m-0) X0 féedihgOlibdMalvelocity of thelwalh svlv@adupen! tHeedhck
vel ocity of the wash sol vent upon the back washing operation that is
in the rawgehbfe ¢naationthas ivm phe Mngepfdfrom 1.0 toA0 n); and

t t f h solvent that is in th f o &
Lomper atur o of THEDR WagHCHis0 T Aok Relvert dfigF oo (,the Rihee of from

tenper at ufie: BiHPSEatiYe 3P ¢ht MAMAHGL rOhctidle nbtheRUIRR $8CLHL E'elﬂgéﬂﬁﬁre
liquor™. 5. The filtering operation nethod according to claim3 or

4, wher ei higher byei®0 drarcdmrdfshe @x{dgtidrhes apemnaniothe:f liqudii’] t eri ng

the fine crystals and (Il1) the back washing operation with the
filtrate is repeated, and when a flowrate of the filtering
operati ongi 0 red.. I -washij . Jgn wih-th
Frrat o o Y SRR iperMion [hEChAP RECRERR BhERE B 3 el "

conduct edoper@itiohi@nipitisieki (Motlepesanton fopfitaeine ey Hnd@riadynd@H) ghe
clains 3 to 5 wherein the wash solvent is acetic acid having a water
cont ent obadk wasling enerabionbyithdbe filtrate Theerpdatedrandy oper ati on

t hod di ng, t f.claims 1 to 6. wherei the b
mashing oper at 1Rt Ropnagie pf Fuf Blftng SeeintiiERS wor HRRred a1 the
50/ 51 outhL£lk &EEIG opﬁlﬂﬁoﬁfwﬂzh%]}lﬁﬁlﬁfﬂtﬁ, ﬂ.g);ftjﬁl@ Ha%%(rg@&]élﬁﬁg dberRiQduaeh

a differential pressure thereby feeding t Iltrate.
the wash solvent is conducted.

6. The filtering operation method according to any one of claims 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

upon the back washing operation with the filtrate, a pressure on a circulation
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outlet conduit side of the ceramic filter is reduced to produce a differential

pressure thereby feeding the filtrate.



