; STe3eOLI 6RT59 28 AUG 2002 PROCESS FOR RECOVERI NG CRYSTALS FROM A SLURRY
BACKGROUND OF THE I NVENTION Field of the invention The present i nven@i kb 2007
relates to a process for recovering crystals from Hmmmﬁ,m,mw’mm h is used in
processes for producing various organic chemcal p as a process
for producing terephthalic acid by |iquid phase oxi datti@reof para-xyl ene.
Description of the Prior Art Wen terephthalic acid is produced by liquid
phase oxidation of para-xylene, formed terephthalic acid is crystallized in
t he ot herPROQWESS A0R KECOVERINGICRVSTALS FROMA SLURRYphthalic acid is
formed. Crude terephthalic acid is obtained by recovering the crystals from
the slurry. Wen the obtained crude terephthalic acid is dissolved and
purified by treatnments for purification such as oxidation treatnments and
reducti on BAERGROGENBDOFtHIEAN VENSKIONT epht halic acid is crystallized, a
slurry containing crystals can be obtained. In both treatnents of a slurry
descri bed Eibblef the moeatipnvacuum filter (referred to as RVF hereinafter)

whi ch run successive filtration under suction, washing, filtration under
suction and cl éBvegeessintanyghtionnredatest ivhaameceasi for resovering erystals
frequently, conducted as the process for recqvering the crystals fromthe
slurry. | fremeacyiures mdiickis pged m processesn lumBErdwuRg | wI10ug ePE A
filtration, under, suction and cl eavage of, a calve are caonducted successively
whi | e a oy MORHERL BFOQUGLE SRChedh GrPrEoso ey SHOCNGNEEFoD BURNS, Reidob
operation . for..a,lon ri.od pf ti is difficult in the operation of RVF
since the l}qqgé)rhase%xﬁ;g%wfgaxa BYGBE: duri ng the conti nuous operation.
SUMMARY OFp 8  MYEDF @ rior Art

When terephthalic acid is produced by liquid phase oxidation of

para-xylene, formed terephthalic acid is crystallized in the mother liquor
and a slurry containing crystals of terephthalic acid is formed. Crude
terephthalic acid is obtained by recovering the crystals from the slurry.
When the obtained crude terephthalic acid is dissolved and purified by
treatments for purification such as oxidation treatments and reduction
treatments and the purified terephthalic acid is crystallized, a slurry
containing crystals can be obtained.

In both treatments of a slurry described above, a rotary vacuum
filter (referred to as RVF hereinafter) which run successive filtration
under suction, washing, filtration under suction and cleavage of a cake in
a batch operation using is most frequently conducted as the process for
recovering the crystals from the slurry.

In the operation of RVF, filtration under suction, washing, filtration
under suction and cleavage of a cake are conducted successively while a
cylindrical filter medium is rotated. However, a continuous operation for

a long period of time is difficult in the operation of RVF since the filter
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2 8 AUG 2002 The present invention has an object of proposing a process

whi ch enabl es recovery of crystals continuously for a |ong period o8 &UG#0?
wi thout clogging of a filter nediumwhen the crystals are recovered froma
slurry by using RVF. As the result of intensive studies by the present
inventors on RVF having the above problemit was found that cleavage of a
cake can be facilitated by supplying a vapor having the sane conposition as
that of a solvent as the blowi ng gas used for cleavage of the cake in the
step of clipadianeidPyloRved dudinghepartaiiou’ iferdbncan be continued for a

| ong period of time. The present invention has been conpl eted based on the
know edge. The present invention provides a process for recovering crystals
from a slurry which conprises supplying a slurry conprising crystals and a
sol vent t STEMMARY OFTHEAINVENTIONI successi vely conducting filtration
under suction, washing, filtration under suction and cl eavage of a cake
conti nuously byThepatsemt invention|hasdancalijedti off proposthigim prdceseiwhiahvapor
havi ng a sane conposition as that of the solvent is suEpILed as _a bl owi ng

gas for clenablesgracheeryanfecrysRlEromaEsamysly fonadeny er Fidoud 1 shows
a sectional view qf F. Figure shows a fl.ow di agram exhi bi ti a process
for recovéll‘?%ngr(’g@ta\%r&ée UpY E’E’@Pr&’(? ‘é"ﬁfﬁtﬂ;?r?é"ﬁtreg‘?vecrﬁg)%b‘?%s%ﬁfu%ﬂfﬁventi on.
2 2 8 AUG ZOOZ%QEe nunbers in the Figures have the foll owi ng neani ngs:

1. RVF (a Povsing uumfilter); 2: a casing; 3: a filter medium 4: a
slurry; 5. a fijterin LB f )t e 0. 8 orti for
suction; 9: a @ée r%jﬁ{j §?Eﬁl%@s?v§rétgdﬁgstsﬁ}'ﬁéelpﬁgg% m%gp%g% {';ié ea for

washi ng; s re r.r i eauid; 1o t jeO, cting a
liquid 14?1?aaw%gr@ieoaﬁo V(%rpb L'ovvllﬁg;g @ hgﬁis&ejgl%ﬁéle%graglé odrf;yftélgéaér@arbga for

cl eavage; f1Zitatdd | ¥4 W% 89S corhBosi®ioROAd kR PR

suppl yi ng %le tﬁtrérawagﬁbgggg% yéz‘(r)@. lga‘gorgmho% forc?:i ?8% 1ati ng a slurry; 21:
a portion dopferftakd fHe WbwinE 346, usdd for éleakaddbf aheldaleyin e sBePWp; 24 a
punp; 25: a tank for a filtrate; 2G a punp; 27: a cooler; 28: a mst

separ at or ;cl&bage hadNEh gubphe Jperatice pirRVBr caehkeebntintdedafds guiodg 31: a
m st separator; 32: a line for supplying the vapor of a solvent; 33: a
shutter; Jerigd ehtimer ; Tlss prasanti imventind s begn sompdeteohasedppdbet .

DETAI LED SCRI PTI ON OF THE | NVENTI ON
I?Elo%ﬁedge.

The present invention provides a process for recovering crystals
from a slurry which comprises supplying a slurry comprising crystals and
a solvent to a rotary vacuum filter and successively conducting filtration
under suction, washing, filtration under suction and cleavage of a cake
continuously by rotation of a cylindrical filter medium, wherein a vapor
having a same composition as that of the solvent is supplied as a blowing

gas for cleaving the cake.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 shows a sectional view of RVF. Figure 2 shows a flow
diagram exhibiting a process for recovering crystals as a preferred

embodiment of the present invention.



The process of the present invention will be described in detail in the
following with reference to the Figures. In the sectional view shovg AUG 200
Figure 1) a filter medium 3 having a horizontal cylindrical shape is

di sposed in a casing 2 of RVF 1 in a manner such that the filter medium 3
can be rotated. A lower portion of the filter nmedium3 is dipped into a
slurry 4 kept at a lower portion of the casing 2 and forma filtering area
5. At the inside of the filtering area 5) a portion for suction 8 into

which a filtrat ('L)M\%ngé v/ SIHH@Q] f ﬂ%éj VIR Upper
portion of the ’?[ll??g?ﬂ)r?g%%m , péihrav%})‘mgi peg o%ﬁlfa\%gs |nlgﬁ| qﬂ?d 10
used for waghiyGasugRl ARed); a:€a HaSRRS S 4 Hlfer BEEIMS 4: £ Fufys F0§1 such
that the pipes are faced to each other. At suitable positions’relative to

those of tfleeRhpPRSed;B: AfilRsle; M0aldadHs da HBrtidd f Qrctiod; Invaalegidlaand an
area for renoving a liquid 12 are fornmed on the filter nmedium 3 and a
portion fqipeofdreat waghihg lauid 13: ikt erelifob wWashlgjui2t ba asdd dored is
formed at the inside of these areas. At the inside of the filter medium 3,
a portion reatovihgwi higuidt 18es pootion|fencallectivig a Lighide Bl:ang@oatise ok ng
portion 15 are di sposed. The corresponding portion of the filter nmedium 3
is an ar edlowing| taivagealing portidné 1Gisanieares fomecleavwage ok7:cd gapador16, a
pi pe fox supplying blow ng gas 17 which supplies a bl ow ng gas obtained by
m xi ng a rFePPEGRgeh dlowingagas ukdh aaportian fyesrplying arslury \,lgb@r dam; 5

| toi ted.. Th | to be treated b F 1.i | i.ed vi
bor tv.tegn := f%ngﬁ:ﬁgf?@erhgoraf:@r@a?@Ig{g .sﬂagrﬁaﬁ 79 ln%gtla?{sfggéfe‘lél%ow?ﬁgfca{@e \s/:igf ace
osSItl on . urr S nm al hed. . e s|Lurr. Ver, n .4]e am | S
R othar e Pafrdk S & shire 3L A il 2302 Pulhby 28 S hnRYoDd Eat T
di h , . A , . hgaf J Fi
! SNl e cac: LB 2 ool ob: ST Fepalrflidel 99! LAMAM publipvBol B FLOUT S

18 of RVF p i . f3qF r li ggh fgpm t he
portion  ShoRfat %@ﬁgs‘é’yﬂgﬂau@r}{/&% 5 2 fid 3%‘%%%%32%3% doPd i the
portion f Qupp®in@CiheNgapbrl dfodiselvédt;i 33:H skhRbaeIU D shiiftePUSST slQ1riy; t he
system by a punp 24. The filtrate and the blowi ng gas fromthe portion for
suction 8 dnd 86gan euflet forta pasfwetred to a tank for a filtrate 25 and the
filtrate is discharged to the outside of the systemby a punp 2G At an
upper portion of the tank for a filtrate 25) a cooler 27 is disposed. The

cooled gas is se%arat ed frommst by a m st seBarator 28 and then
di schar ged2BFAMLED DESCRIPTION OF THE INVENTION

The process of the present invention will be described in detail in

the following with reference to the Figures.

In the sectional view shown in Figure 1, a filter medium 3 having a
horizontal cylindrical shape is disposed in a casing 2 of RVF 1in a manner
such that the filter medium 3 can be rotated. A lower portion of the filter
medium 3 is dipped into a slurry 4 kept at a lower portion of the casing 2
and form a filtering area 5. At the inside of the filtering area 5, a portion
for suction 8 into which a filtrate 6 and a blowing gas 7 are sucked is
formed.

At an upper portion of the filter medium 3, a pair of pipes for a

washing liquid 10 used for washing a cake 9 are disposed in a manner



2 8 AUG 2002 a vacuum punp 29. At the outlet of the vacuum punp 29, a
separator sealed with a liquid 30 and a m st separator 31 are dispog%ﬂﬁg@g
the gas discharged by the vacuum punp 29 is used as the bl ow ng gé% i .
The cake cleaved in RVF 1 is taken out fromthe portion for taking out a
cake 21 shown in Figure 1 via a shutter 33 and a shutter 34, dried by a
drier 35 and recovered as crystals (a product) at an outlet for a product
36. In the process for recovering the crystals) the slurry kept in the tank

) R SLA TR ol B, 20,
(bl 10) 58085 e Py of AShASE BOLLE 101 4kt SR 1 gt o0
pressure %{? LAS goﬁ!sﬂe%v?ﬁ%fgw%ﬁiﬂtfé BY AR bf tRRIR e ONRILI LIRS alnfdea OUt Si de

by the working of the vac unp 23 via the portion for suction 8. As the
resul t, tRRr&bHTEY cAlldRBincedlighid 08 iRt wRIBhIME1i @idak colEctbdiis forhégr ed
through the rotating filter nmedium 3. The crystals in the slurry 4 is
caught by dthBefihbideroftheidiareds. form a cake 9 and nove upwards. A portion of
the slurry 4 overflows the dam 19 and is recycled to the tank for a slurry
22 via the portAtothd ntsidé bf vhafiltey mediumrd; 2portidre fonbloavifigi B4 wasdhed with
a washing liquid sprayed fromthe pipes for a washing liquid 10 in the area
f or washi fgr tleavegpaohibecake Gmandeawsesthineg pbitjon dl5 rare hdisposad.f ofhe enovi ng
aliquid 12 and nove downwards. In the area for cleavage 1G a bl owi ng gas
i s suppl i edrrespemding pertiasy of the fillergmedbimw g agaeray femdlebiage 1B6hr ough
the filter mediumin %he portjon_for blow ng 14 and the cake 9 is cl eaved.
The al ter Mothainsde of thehmadorsbeavagsnttna Bipe e SURRIIDEHEWIREA2S | caved

further nmoyes, downwar.ds a reaches the fjJtering area 5 again. The
el TR RS SN # BloyHEe e phtathed by Fixty fmn-sesrdistis 6455 | o

transferred %othgtankfor. iltrate.25 and t.hefilttr&te 6 is discharged
to the out’$Fg&sdt ﬁ%nﬁﬁtﬁﬁﬁgbet"ﬁgoﬁﬁﬁﬂ ng‘{e“f'ﬁgcgréﬂ%cg tleaved in the area
for cleavage law t | et: . f - 1. vl shutter
33 and thegshuﬁﬂeefs%g%?grofg% tgéﬁgﬁeﬁgrlﬁg? ggsa%{&’@%eg{% édpégﬁ%lrrlr}gfal s (a
product) aupblEnpUt bRérry 48, 2 APIRMULY i3 8ispbbed ¥Bi that RRE BurficetgiRitesigsent

invention is to connect a line for supplying the vapor of a solvent 32 to
the |ine of the shhay i amtatwdng The slurivheverBoéwhgpahat dam311%nd to
supply a vapor having the sane conposition as that of the solvent. Wen the
mot her | i qusthagged hirosl ar ppridon sfomatiecylating \aapbrrryia2d ngnd he cdoe is
conposition as that of the solvent naturally nmeans steam Wen the nother

| i quor of disehagied fxom ansoutlesifor azeikeé Zlont ai ni ng water, the vapor of acetic
acid containing steamyin an anpunt such.that _the conposit{ion is close to
that of the m)gﬁe hg | e t%ﬁ?"é’oﬂ% g"trﬁezvépélr“rﬁ&\ﬁonéetWQa%és

ol d my areBtgd Hard posion s Smelrrea sty o FERVE 4ot P ter &3t nal | o
fank for AT Bk 578 Qupiy 220 RAsRe Al Brdh RN RIGHRIARERD O |11
Formed by *F R aa i R WS il e R YN G R Il B V1 g the
vapor of 3 fRdv8Tk dscharged to the outside of the system by a pump 24.
The filtrate and the blowing gas from the portion for suction 8 in

Figure 1 is transferred to a tank for a filtrate 25 and the filtrate is

discharged to the outside of the system by a pump 26. At an upper

portion of the tank for a filtrate 25, a cooler 27 is disposed. The cooled

gas 1s separated from mist by a mist separator 28 and then discharged by



By supplying the vapor having the same conposition as that of the 6 2 8
AUG'2002 sol vent via the line for supplying the vapor of a solvent f@AU@ﬁ]UZ
.the result, clogging of the filter medium can be prevented and the

conti nuous operation can be conducted for a |long period of tinme. Al though
the reason for this advantageous result is not fully understood, the result
is considered to be obtained due to a conbination of the follow ng effects.
As the first effect) the volunme of the bl owi ng gas can be increased by

o . | ; A
suppl yi ng 4 Bgey@R%u pg‘éﬁtzé‘g AP§heE Rt YTNDR Gé&xf%n?ﬁ)éfrﬂﬁbg? gg‘ﬁ%ﬁaﬁhi’ ent

the result, 1t 1s ex ed that the cleavage o crysta e area

for cl eavz%%lé&v?@agﬁ}uﬁ&ra‘oomﬁ 25 plaghior H fﬁf@ didiRs¥@RRId fHe Ehe SOl vent

supplied via the lin or supplying thée vapor of a sdolvent 32 is

transf err eHsdiarkb@ byahk viaetius iy 29 & dSedvhatidBloRdhEigaR ihaRVFuUction 8
after being used as the bl ow ng gas, an advantageous result is obtained in

that the amuntThY cdleecleased i RV 10 takten \vad fudm bR 638ionsfori thklwes af f ect ed
by the increase in the volune of the blow ng gas due to the supply of the

vapor havioug 4 bgkes arshoonpirs Figue hsid hadhuitert 8@ and & shuttefs34, hlriedcond
effect, wetness of the blowng gas is increased by supplying the vapor of
t he sol verby. aAdriehe35 asdl tecoverdds asxqrgstadsl (a prtoduh® phemoouhlet fof a he
crystals to stuck to the filter nedium may be suppressed. Moreover) it is
expect ed tradueti 3. of the solvent remaining in the blowing gas in a snall
anount can remve residual fine crystals attached to the filter dium As
the third effg[cifl) the, arecess dpx rapeveang Hae g t&asswrséﬁ@patl@dﬁg@

he sol vent.

| yi h hav| h ition f
2P Y119 A0 580 5/00% LL5SSE, SHTRGRA bk B Sehitly WSeRR ST o
t he bl ow : ill b h by the. I | at t he. tent of
e 510 14, S8 gt 02 LR R BB A TR,
K119 o S SRR AP T B Ry B8V

ef fect ungupagled THe ApiNREAEresSWARS o BckABNA Hotd' SpBelinally pphé ed via

the line for supplying the vapor of a solvent 32 is transferred to the tank
for a fil foRéwimdh via the portion for suction 8 after being used as the

bl owi ng gas, the anount of gas treated by the vacuum pu 29 is little

af fected by t h&lepresagee ahthdnside ufrﬂwrouahmgbdlmﬁlrigrggebhmertdlarhe suppl y
of the vapor having the sanme conposition as that of the solvent. Mst m ght
be formed thaeoutside bedheawerkinst ofethe yperwmypemgr 28 rvianhenpartaen ipx h t he

¥ eachi ng. SHEUER gl i Ht 10N The SHERE FEPPLIAG abLbe PEHETHEPELMbRE S, act ual
oper L1 003 Lk kST RE0h e rdhiE ATUSHEREREET TRl PSeHETREY B, O
| eading t%lmk:f 4 is caught by the filter medium 3, form a cake 9 and move
upwards. A portion of the slurry 4 overflows the dam 19 and is recycled
to the tank for a slurry 22 via the portion for circulating a slurry 20.
The cake 9 is washed with a washing Liquid sprayed from the pipes
for a washing liquid 10 in the area for washing 11, separated from the
washing liquid in the area for removing a liquid 12 and move downwards.
In the area for cleavage 16, a blowing gas is supplied to the pipe for
supplying a blowing gas 17 and blown through the filter medium in the
portion for blowing 14 and the cake 9 is cleaved. The filter medium 3



As descri bed above, the process of the present invention can be

advant ageously applied to recovery of crystals of crude terephthd§ dUael0H
and purified terephthalic acid. The process can also be applied to recovery
of crystals in a slurry in the processes for producing aronmatic carboxylic
aci ds such as isophthalic acid and napht hal enedi carboxylic acid by

oxi dation of aromatic hydrocarbons wi th nol ecul ar oxygen in solvents
cont ai ni ng catal yst conponents under conditions of a high tenperature and a

hi gh pr esTan?'wﬁ‘Pcth;]}u cAfe Sj‘ﬁ‘ﬁ’g hBé@e%“cl%&é&I g@ﬁ%g%%@fﬁb%&d}dg "%nd

foll owi ng, 1Th accordance wt r OCEss resent i nvention,

cl oggi ng ?Ea&xefsit}hte%t@ring%lrgaﬁ'r*%ﬁmz medi um can be prevented and crystals

can be efficrently recoveére a slurry continuously for a | ong period

of time by supmihy B3ty 3 ndaNé Mo S8BT CAMRRA! ht ARedportiiad fBf the
solvent as the blow ng gas for cleaving a cake. Since the vapor having the

same conpegatfioRrs & tidiafer2bd ttbahsfandnforsal fidtraesl 25nahdehpridsite 6 Ayention
is transferred to the tank for a filtrate via the portion for suction after

bei ng usedischarped bd ové ogtsgds of the ststami byotlideumpl 28, the vapor can be
recycled as the solvent and the increase in the volune of the bl ow ng gas
shows no ef f ecfTheoraken® cheawadtin dhe vt e fgad eavage B6libtakdreovafrommtivenp.
Moreover, the quality of the recovered crystals is inproved by the increase
in the volouttet d6r @heaks 8Wivig dresshutter 8B ook she shutterodér drigddnyshal s from
a slurry of ., the present invention can be gpplied to ny processes such as
the procedsiey %@ngrme‘éﬁe%& aF ervetals (aam&%t)i & the QUUEH fk AGOSNEE wi t h

t he quui% phase oxidation. EXAMPLES The present invention wll be

descri bed 3for e specifically with reference to exanples in the foll ow ng.

Ho , th £ i O i Li ni.ted to.t | esy. le 1 A
rovever. e uASCRluARYORY B ohE e Mo id O SHBFRL ROpRERERL S0 &
t ht hal_j AN 0 j : i - obt ai ned
er ot hall 6oL nERht o5l A 92 LETRENEIVEE PRt By P11
oxi dati on gt Jrafifs ’fﬁﬂs%gfe Wehtdrt B8 Ad th s}y Ph SR YrChdving? tRe &4ine 00t of a

catal yst conprising cobalt, nmanganese and brom ne was treated in accordance

with the RERAGOSITiCHNAYAhAD of tIgdIEATedt. Al hénand MbtHie QAP (1 §lardgi d was
recovered. Nitrogen gas was used as the blowi ng gas and a flash vapor (a

m xt ur e of4 isheatapdhe ofapac dtaving@thel sank sdrepoditiganes shadof theasdlankt f or
crystallization by flash vaporjzation which was di sposed at the upstream of
the tank faturally meapsosteqms SWbpnitbd mether diguoraf themlugyhdis agetdct he | i ne
for supplying the vapor of a solvent 22. The pgri od of tine before the
filter medCihfentiasing swHen s vanor b acstic Taad Gopd AR StEAM 1R AR t he

G NN R R T TR IR EL T AT SR
suitable as the vapor having the same composition as that of the solvent.
However, steam or the vapor of acetic acid may also be used.
In an ordinary apparatus for producing terephthalic acid, one or
more crystallizing tanks are disposed at the upstream of the tank for a
slurry 22. In the crystallization tank, the temperature of the slurry is
lowered by flash vaporization. It is advantageous that the vapor formed
by the flash vaporization is supplied via the line for supplying the vapor of
a solvent 32.

By supplying the vapor having the same composition as that of the



The sane procedures as those conducted in Exanple 1 was conducted except
that the supply of the flash vapor via the line for supplying the v&@dﬁmdmw
a solvent 32 was not conducted, i.e., nitrogen gas al one was used as the

bl owi ng gas. As the result, the period of tine before the filter nmedium 3
was cl ogged was 24 hours. The cake taken out fromthe outlet for a cake 21
was dried at 110C for 4 hours and the decrease in the weight by drying was
11. 3% Exanple 2 A slurry of isophthalic acid in acetic acid containing

water (t hes%@éﬁ@@fc? ﬁe line o B&bﬁm@% v BY a%lfléﬁt ddead HPasfIHre: 850

whi ch was obt ai ne om an appar ommrer ci al production of crude

I sopht hal '&o?ﬁ'n% BY e dBtdrom&iufiBi@nX e Peeviritbdt BRdatKe | ddnkiicRisesence
of a catal yst conprising cobalt, manganese and brom ne was treated in 10

2 a au~ 20§Ferationr damciee Wohbutfed Bir0aeisnes peyiad bf ftier eAlth 4dhand crude
i sophthalic acid was recovered. N trogen gas was used as the bl ow ng gas
and a f| asieasapdbr thisThdvadtigedusd besulapomod fallgturederstcddante seealt)is
generated in a tank for crystallization by flash vaporization which was

di sposed atorsideredsb heahtaineddhdud tmk combimatgonof thebllomangwffected at a rate
of 200 kg/hour via the line for supplying the vapor of a solvent 32. The
period of tine Aeftbedinsheffect e ‘miutrww’gtlwabloovmgm oars be3ocrrased. The
cake taken out fromthe outlet for _a cake 21 was, dried at 110C for 4 hours

and the dely supplying the vapeyhaving theysame spmpesition asghpifdheselvednpl e 2
The same procedures as.those conducted.in Exa e 2 was conduct ed, except
that the Eﬁﬁﬁhw%ﬁfﬂél# P&%tvﬁ@w Rtheapl@%‘@gq %ﬁthﬁ&rv%ta&m alfer?efqrapof of
a solvent 32 was t cqonducted, §.e., ,nitrogen al one used gs the
bl owi g gedea e 18 crB PSHETed SPripetsty 1 rachane appr et dhe 2 erta: um 3

| . . . ke 21
wns dri o SR fine FASSGRSAAE At dPIHE: 3455 HardfenBdTR e o0
12.1% 11 o theStahNGotA0R11WL18 RS éa%'ﬂ@ﬁoﬁ“?r éuctforpB%%‘e%%Jiﬁg usB@Q\¥ering

crystals froma slurry which conprises supplying a slurry conpri sing

crystals afitk blowahyak, bR advaatafepuy aesumis bbidnhednd thHE €86 aRInt of
conducting filtration under suction, washing, filtration under suction and

cl eavage oftheagasatreatahby thewastyuiypumpR9 sritwle affected byrtheadhcfédsedn medi um
wherein a vapor having a sane conposition as that of the solvent is

suppl i ed atheavelugg af)thedlewngcgandnagotthe suinke of zhe xapogdeasang dhe
recovering crystals froma slurry according to Caiml1, wherein a chem cal
reaction i%2IRBReMPeSHaOmaethalpidhepalveaipr essure using the solvent and a

LSS B4 SRS B S BRI o WSt
i . i i 3, A

suppl1 0 S5l 4 D5p RS DL o GUERY. 6 A SA0E 3y RrRRET R,
wher ei n, iy &) hO&&R Sof %g?%%‘aﬂ‘s”% %u@%ofﬂatﬂh% ;ng;eqoﬁédiﬁn?%gybﬁle

oxi dation of an aromatic carbon with nol ecu oxygen I n sol vent

cont ai ni NgsifFfrakyst. QVIBRARVRAL S iH taPecRACR his2ofohedsdl &ty +&HRRIIARUr € and
a high pressure) a slurry conprising crystals of the aromatic carboxylic

acid and timetlsobV@ming gad on redmaill emoantroast sdrhovatresidual meconystalsi ng

| owering a tenperature of a reaction product liquid and the crystals of the
aromat i ¢ catthohed tacthecfiter madiems| urry are separated by using a rotary
vacuum filter, wherein a vapor having a sanme conposition as that of the

sol vent i s suppfsdhedbindeffedtothe dgegasritore afdhei blgwimg gaaliselevated

by supplying the vapor having the same composition as that of the solvent.
More complete cleavage can be expected due to the elevated temperature
of the blowing gas.

As will be shown by the examples later, the content of wetness



12 2 8 AUG 2002 4. A process for recovering crystals froma slurry
according to Claim3, wherein, in a process conprising oxidizing 28 AUG 2007
par a- xyl ene wi th nol ecul ar oxygen in a solvent containing catalyst
conponents, acetic acid containing water is used as the solvent for the
oxi dation, and crystals of crude terephthalic acid are recovered by
supplying a flash-vapor, which is obtained by reducing a pressure of an
oxidation liquid and is a m xture of a vapor of acetic acid and steam as

t he bl ow r.thg r vagu fAdebieh-

AN AN A G o, SN B R B, 1 tgfindtout erystals 21
#gzupke’ [ @],ﬁ@d A ]ca] ca]c
aJcaJca] ca %%}egiﬂd?cg% g@f%‘%ﬁ}lﬁg{ gfg] caE]U§| ?]g?)% B iR S8k R0 ]
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volume of the blowing gas due to the supply of the vapor having the same
composition as that of the solvent.

Mist might be formed due to a decrease in the temperature after
the mixing with the vapor having the same composition as that of the
solvent and before reaching the blowing portion 14. However, no
problems were found in actual operations for a long period of time. The
decrease in the temperature of the vapor of the solvent can be suppressed
by heat insulation of the line leading to RVF.

As described above, the process of the present invention can be
advantageously applied to recovery of crystals of crude terephthalic acid
and purified terephthalic acid. The process can also be applied to
recovery of crystals in a slurry in the processes for producing aromatic
carboxylic acids such as isophthalic acid and naphthalenedicarboxylic acid
by oxidation of aromatic hydrocarbons with molecular oxygen in solvents
containing catalyst components under conditions of a high temperature
and a high pressure.

As will be shown with reference to examples in the following, in

accordance with the process of the present invention, clogging of a filter
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medium can be prevented and crystals can be efficiently recovered from a
slurry continuously for a long period of time by supplying a vapor having
the same composition as that of the solvent as the blowing gas for cleaving
a cake.

Since the vapor having the same composition as that of the solvent
supplied in the present invention is transferred to the tank for a filtrate
via the portion for suction after being used as the blowing gas for cleaving
the cake, the vapor can be recycled as the solvent and the increase in the
volume of the blowing gas shows no effects on the amount of the gas
treated by the vacuum pump. Moreover, the quality of the recovered
crystals is improved by the increase in the volume of the blowing gas.

The process for recovering crystals from a slurry of the present
invention can be applied to many processes such as the processes for
producing aromatic carboxylic acids in accordance with the liquid phase

oxidation.

EXAMPLES
The present invention will be described more specifically with
reference to examples in the following. However, the present invention is

not limited to the examples.

Example 1

A slurry of terephthalic acid in acetic acid containing water (the
content of terephthalic acid: 32% by weight; the temperature: 89°C) which
was obtained from an apparatus for commercial production of crude

terephthalic acid by oxidation of para-xylene with the air in the presence
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terephthalic acid was recovered. Nitrogen gas was used as the blowing
gas and a flash vapor (a mixture of the vapor of acetic acid and steam)
generated in a tank for crystallization by flash vaporization which was
disposed at the upstream of the tank for a slurry 22 was supplied at a rate
of 780 kg/hour via the line for supplying the vapor of a solvent 32. The
period of time before the filter medium 3 was clogged was 310 hours. The
cake taken out from the outlet for a cake 21 was dried at 110°C for 4

hours and the decrease in the weight by drying was 9.8%.

Comparative Example 1

The same procedures as those conducted in Example 1 was
conducted except that the supply of the flash vapor via the line for
supplying the vapor of a solvent 32 was not conducted, i.e., nitrogen gas
alone was used as the blowing gas. As the result, the period of time
before the filter medium 3 was clogged was 24 hours. The cake taken out
from the outlet for a cake 21 was dried at 110°C for 4 hours and the

decrease in the weight by drying was 11.3%.

Example 2

A slurry of isophthalic acid in acetic acid containing water (the
content of isophthalic acid: 30% by weight; the temperature: 85°C) which
was obtained from an apparatus for commercial production of crude
isophthalic acid by oxidation of meta-xylene with the air in the presence of

a catalyst comprising cobalt, manganese and bromine was treated in

10
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accordance with the process shown in Figures 1 and 2 and crude
isophthalic acid was recovered. Nitrogen gas was used as the blowing
gas and a flash vapor (a mixture of the vapor of acetic acid and steam)
generated in a tank for crystallization by flash vaporization which was
disposed at the upstream of the tank for a slurry 22 was supplied at a rate
of 200 kg/hour via the line for supplying the vapor of a solvent 32. The
period of time before the filter medium 3 was clogged was 230 hours. The
cake taken out from the outlet for a cake 21 was dried at 110°C for 4

hours and the decrease in the weight by deying was 10.4%.

Comparative Example 2

The same procedures as those conducted in Example 2 was
conducted except that the supply of the flash vapor via the line for
supplying the vapor of a solvent 32 was not conducted, i.e., nitrogen gas
alone was used as the blowing gas. As the result, the period of time
before the filter medium 3 was clogged was 18 hours. The cake taken out
from the outlet for a cake 21 was dried at 110°C for 4 hours and the

decrease in the weight by drying was 12.1%.
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WHAT IS CLAIMED IS:

1. A process for recovering crystals from a slurry which comprises
supplying a slurry comprising crystals and a solvent to a rotary vacuum
filter and successively conducting filtration under suction, washing,
filtration under suction and cleavage of a cake continuously by rotation of
a cylindrical filter medium, wherein a vapor having a same composition as

that of the solvent is supplied as a blowing gas for cleaving the cake.

2. A process for recovering crystals from a slurry according to Claim 1,
wherein a chemical reaction is conducted under an elevated pressure
using the solvent and a flash vapor which is obtained from a reaction
product liquid under a reduced pressure and has a same composition as

that of the solvent is supplied as the blowing gas for cleaving the cake.

3. A process for recovering crystals [rom a slurry according to any of
Claims 1 and 2, wherein, in a process for producing an aromatic carboxylic
acid by oxidation of an aromatic hydrocarbon with molecular oxygen in a
solvent containing catalyst components under a condition of a high
temperature and a high pressure, a slurry comprising crystals of the
aromatic carboxylic acid and the solvent is formed after a crystallization
step comprising lowering a temperature of a reaction product liquid and
the crystals of the aromatic carboxylic acid in the slurry are separated by
using a rotary vacuum filter, wherein a vapor having a same composition

as that of the solvent is supplied as the blowing gas for cleaving the cake.

12
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4. A process for recovering crystals from a slurry according to Claim 3,
wherein, in a process comprising oxidizing para-xylene with moleculax
oxygen in a solvent containing catalyst components, acetic acid containing
water is used as the solvent for the oxidation, and crystals of crude
terephthalic acid are recovered by supplying a flash vapor, which is
obtained by reducing a pressure of an oxidation liquid and is a mixture of

a vapor of acetic acid and steam, as the blowing gas for the rotary vacuum

filter.
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