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pure t¥ ephthalic acid and Ohdationgatalystt i es cont ai héd®1li | t he not her |i quor
obtained fromprecipitating the Tess pure precipitate (second not her
l'i quor). PO itional feed was of such conposition
as to pro-'\é/hlecrjeesu'gq‘%ﬁ%@%&%%‘r@@s@ﬁgqétream (conplete return of the |ess
pure prec 'Iﬂg e and the nother liquor inpurities). The conposition of the
~addition was as follows (grans of conponent in the additional feed
added to t hengdprbddairb SNEfaRplot Wit riRited GO the endeption they kerweldifionaltfbsel comprsed the
‘feed); 5 QiRwREBsmEdhéts @@E of component in the addifoné) fgwd Badedite tha oiidation reaction per 1000
1. 6 Bypr ogletplxglemdid theéactionmsddpt €S 2.8 10
Col our @d conpounds or precursors 0. 029 Oxi dation cat al yst
0.21 The results of this HX hhaitaGigSnown 1'n Tablgs 1.| 15 Exanple 3 The
procedure of Exanple 2 wag g_q. &@ﬁgﬁ Wi th the exceptd on| t hat the additional
n

feed conprised the follow ng,£OIROMIMSmbMAT™ 0f wonponent in the _
addi tional feed added to t|hgysu¥ddtainp&inds & pletirstrs Per013000 g of p-xylene in
the reétion feed); 20 Terlephidied datatysici d 0002 | 8.5 p-Toluic acid
1.8 Byproducts and internedrates O—7—Cotoured compounds or precursors
0.013 25 ) , ‘%i dation cat al yst 0. 002
The r esul The results qf this Examplo,are showa in iR i n Table 1. 30

Table 1 Exanple 1 (Conparative) Exa 2 Exanpl e 3 Degradation of
"l 1002

acetic®icid (te/te acetic acid) 0.04 0. 0397 0. 0403 35
4CBA cont ent 0—4+8—0—673—5% B—186—9%
0.180 % Cpl our (b) Example 1 (Comparative) |5 Expmple 29f Example 3

6.6 Degradation'q? Gceti€acitl (fefle Addfic 48i6R1[P! €S @osdlood wer g Wolbs7n | heo.g4emggs
observed |Qepk¥dent MENts perforned 40 acoqasdiongs 0 BYanpiessd | 0.180 %

( Conpar at | \@jour ianpl s 2 and 3 denoristratesgbab the rfat eki6al s| predznt |in a

“~t'ess pur e prectprtate—obtarmed—fTomtie fTttTate obtarned 1 n precipitati ng

the pure terephthalijc _aci y recycl.ed, t e ' ' ]

det ri nent al TSﬁjfﬁg@ﬁggﬂz%‘%sﬁgwgggaﬁr? W'tl?)'f' %%ganér u%bgér%%??aob%?%eg{h?@s gg’ogmfgand

hence el TSt b ok G HAUABE IR SR b el it 195 1o

per f or mange,  FLE el EaEim-Ji fie léﬁ;,'?%ﬁ' B AL, MY JoEycidf 18 thb SxitdliBh i@ ditest at

| east so etriﬁen oEUpYT iﬁndr 1 S tefaphthbii® &S [hS Réncs BETHAKNBSpHMaR acid

oxi di sed [ gy fn of the BKilistion peHOmMiaRSe: FlirthereriMne & Yeréphthiie| dcid s krpEBeddUr €

preci pi t ajey M sbriorliERetybibd BiepiNid aid R6buistr domMBoun@ diexidised tasrephittialid aviid f r om

the seddnd RBh&rdsiiisishbvw Hat 5 RRydIREIesIMd) bragfifateQdnd ittigimPuritiels tadtainpd inhthé inothaci d

yi el d r edjuedopidiie8 rokS e BoctRdl preaipiativvn st taf ddvantagbs bfalnploeeds Bephteaic vacid hdald

any si gni fedécad vatbrausagetanid RSs wagadfiient iag be secured without any significant penalty as regards the
quality of the pure terephthalic acid product.

5  Claims

1. A process in which terephthalic acid is produced by oxidising para xylene tfo terephthalic acid in a
liquid reaction medium which comprises acetic acid and in which terephthalic acid is separated from

the liquid reaction medium as a crude solid, dissolved in a liquid comprising water to produce a

58 solution and purified by a process which comprises contacting the solution under reducing conditions
with hydrogen and a heterogeneous catalyst for the reduction of at least some impurities, the solution is

cooled after the said reduction to precipitate solid purified terephthalic acid, aqueous mother liquor is
separated from the precipitate characterised in that the aqueous mother liquor is treated to produce a
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quality of the pure terephthalic acid product. 50 O ains-1.-A pProcess in
whi ch terephthalic acid is produced by oxidising para xyle
terephthalic acid in a liquid rezptg a9 s63081M Whi ch “Mﬂﬂ&‘“ﬁ”ﬁlugl‘am d

and in which terephthalic acid is separated from 55 ction
medium as a crude solid, dissolved in a liquid conprising water to produce
a sol ut i onThenatiditienal fepd wahgf suctp casnesitionydsi to ipravidenar worst casehreaydie stgam Hepmplete

sol ut i orretuinché thedesgl pere pipcipitatrl andi temmothprtliuan yropugitipsh Tamepmpopitiancaf thecadditieng! feed

cat al ystwap@p follens (arame et ommnonent ip the| additignaldfeadeadded g ther gxidation repstionie(;1908 4§ of §-
cool ed avlepainthedeactignfeqdiduction to precipitate solid purified terephthalic
aci d, Saqueous nother liquar is separated fromthe precipitate characterised
in that the aqueous not helr Téreghthalic dc&l t r eat ed to [peodudqe a 5——EP 0 498 591
Bl * C Ll p-Tolk acid S * The deéti qnal feed was of such
conposition as to provi de Byprevucts andisterpiediatlesycl e 28r eﬂm (conpl ete return of
the I gss pure precipitate Gouredempoindeer precgisors || AP ilti es). The

conposi tion of the additilofuifatipreatpivshs as fol | ows9€frdns of conponent in
the additional feed added to the oxidation reaction per 1000 g of p- xylene

in the rpgedshitis hReSkmpi®ard Shewp i Tedld ¢ aci d 6.0 p-Toluic acid
1.6 Byproducts and internedi ates 2.8 Col oured conpounds or precursors
0. 029:50@xaapie @n cat al yst 0.21 The results of this Exanple are

shown in Table 1. 15 Exanple 3 The procedure of Exanple 2 was repeated with
t he except Trerprodedire bhExamgiidi 2 wasivapeated endth diengxcersiond thathtbe dditiooalifeeg coopied dhet S
(grans déllowiogrpamendnts (gramb of exgporeanbinadile dddiichabidetbatidedtot thee oxideticharieaction perd640 on
per 100® of posvlens-ix theeeactionfieedhe reacti on feed); 20 Terephthalic acid

8.5 p?PToluic acid 1.8 Byproducts and internedi ates 0.7
25 TerephtRahcidided conpounds g prlecursors 0.013

Oxi dati on catal yst p-Toluic aéid 002 The resul tis1ef §his Exanpl e are shown
in Table 1. 30 Byproducts and intermediates 0.7 Table 1 Exanple 1
(Oorrpzar ative) Exanpl e 2 Coluadgompouddergreaaadrs qno.0f3 ﬁtcet ic acid (telte
aceti€ acid) 0.04 0.003 OxidatiGn Gyt 0.04(308&® | 4CBA content

0.18 0.02 % 0.186 % 0. I80 % Colrour (b~)

5.6 1. . : The results for Exanples 2 and 3 were
W t hin &Iq%rersgtrslé’fe@'sgé&%/g%sqogp me.%gégfrrents performed 40 according to
Exampl,e 1 (Conparative). Exanples 2 afghed denonstrate that the naterials
present in a less pure precipitate obtained fromthe filtrate obtained in
preci pi tEpttg—tthepure—terephttatrcyacd-—nay e IC_bZL,IEUI 0 tw on
step witlhout detrimental effect upod EX4M08 T EARPIENe); Expmpla g, |jExample 3

t er epht Habégeadation @f 4caticthclaqieteacsiivcacyrie t er epht ed2 ¢ acj d goaeruded otoaes eflr om)
or the dx#CBidoowntper f or mance. Furt hgr nor @,18tzlod2y4 el d of ones wpht haldocs agi d

i s i nprgvedowgat | east sone of the|recycl @dzttdr epht hjal i c8.&ci d pr &ur sor
conpoundS are oxidised to terephihalic acid. The results show t hat by

recycling h@gSaty 6 BhaffpieR 2 GAd 3o tiifin | AP Wirbd %&eﬂﬁ&‘%@rh%@ﬁ&éﬁtst B&%omgdher

| i quor qg;o@ji,{aqglgamm1t(bg,n§aegioé)_d precipitation step the advantages o
i nprd¥ed teaRpBE Dahd § dambndirats thhtkné AidRESIpréEbhEIh aUsSsE Pareiskiitats SbMSd fom the
ef f | uentgireie YobRMed RCHHodsitatitg L thed piire AMdphihbi@Ndcidl MaNbe RBYLRIAItY HRSodRERN $isp WithBut
qual i ty detimbii@t oflétt @pdncdittgr jullidy ofaheacrudb erepithtiit aci® (and Gbrite Mo Pure AréphBaIRSBidI N
whi ch t eroddati Rt@kdfrompor the bédapérogbforerdnddy Fathiethoss, thg vistd 6f targphetiaic had is improved
ter eplgt las bti leastsomd of the gecidiegiierephtieticcacidamecomsali compaunidscire oxidigadits sephtbaiciacidaci d
and i'n whiThe resuite piowhthatiby recyicihgi lesssmyrapratigitdtef and rihet impuiities| ¢ondaimegicia ttheomotherdi um
as a cr liekor obthinet! fret gkeobacert! pracipitationgsiepl theoadvantagph gf impraved tteyepithelibuacid sield
reduced water usage and less waste effluent may be secured without any significant penalty as regards the
quality of the pure terephthalic acid product.

§0
Clalms

1. A process in which terephthalic acid is produced by oxidising para xylene to terephthalic acid in a
liquid reaction medium which comprises acetic acid and in which terephthalic acid is separated from
the liquid reaction medium as a crude solid, dissolved in a liquid comprising water to produce a
solution and purified by a process which comprises contacting the solution under reducing conditions
with hydrogen and a heterogeneous catalyst for the reduction of at least some impurities, the solution is
cooled after the said reduction to precipitate solid purified terephthalic acid, aqueous mother liquor is
separated from the precipitate characterised in that the aqueous mother liquor is treated to produce a
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solution and purified by a process which conprises contactiTnig the soT'G't I on
under reducing conditions with hydrogen and a hetero for
the reduction of at |east sone igpgiges seEp1t he sol ut (‘I@kmﬂ er t he
said reduction to precipitate solid purified terepht aqueous
mot her liquor is separated fromthe precipitate characterised in that the
aqueous o teksepurd precigiate] comprising ttaephthalicracid cind @ secobd mothérMiqr 488thé Billovildg steps

C L arelinploydd; * | ess pure precipitate conprising terephthalic acid
and a seconch) thetldse purp prgcipitatedhigturniae difegtiy asindimstistodeyeastian readiymogndd; a) t he
| ess pure priaetigsst paricotithe theesagrageand diothecliapsy is diracthiasrsuelt oryjndirestly pfter freatmant. on
nedi uf and usyd & d'P@b{St"hz)ﬁMe eeflid;t angliot e saidj sgcand deather (VaHOR ds P3spey gy fraptional
diTéct |y as disylatoruanditiggipq waler|is recgverad from fhg spih fractiongl distillation anddguped & wask te| ve
the crude sdiecipitats ragevared frpMm thesplption aftas the reAYFHRR P quor i s passed to

fractio aI dlstlllat ona re ter is recovere

fr act | orfal AdEHS %rr 3t 1 o Rltcind B s, Bt E bofierd, L boola P e om
the s8I utlﬁ% %P Mepe reductlon st ep. 2 A process according to claim1l in
whi ch t r t '

aqueous rz"ermJ\ ?o%esF Q%@gﬁékrgh %Fr' glglggtgpa cor E&L“By' q%&q% L %,UJ Hﬂgﬁm&rﬁ %{ ﬂsgo
aqueous m)t er | iquor is cooled to a tenperature of 15 to [err]. 15 4. A
Pr oCess gaCK Prddbsd RedoRiirg Y aly pécBalhg \Elairh lirPiviien the tdelidnbl Jlslﬂﬁ'am‘;nr ué‘@&rhéarb'%l at a reflux
distillatigfoéé2teddried out at a reflux ratio of 2 to . 5. A process
according to claim4 in which 25 to 125 theoretical pl at es are used. 20 6.
K process Apmodssudtgrding toCdiaih Birdwhith 26 i 28ntHaorefivalhitsslard dsed. mot her | i quor
returned to the fractional distillationis fed at within 0 to 30% of the

t heorat i6cah podcadsecacchrdiagntd bleimt ¢ pr akint Bdn evbichi the. mather Aiqpar oretesed fusthe |factiveal | n
any pr eceddistijatioh @iferh at withivhe t30%Ivéthp thearijsaltplatas dnmdtiedgp ¢fdheolodace pur e
terephthalic acid is operated at a pressure of at least 3 bar. 25 8. A
process TasAgiregesse s iclaimadin @ne peadeding eaimi im whichyhe erecipitatipre step tp aaredueft perpe
aqueous nolefeethali¢ anicip opasatedit p prepguip cAat leastchbabr i ndirectly after treatnent,
used #¥o d| ssol ve the crude solid and/or is passed to fractional

o St 1401 B o climan s et "'@?gﬁs g{rga;tf;rmm vecgat fetedou

distillat '

URRRLTRARR st s i a1 rofg veﬁfér i e‘p@a&d' 'P?am'éﬂs"dr}g. dem
e

Terepht hal ¥%& P“é pEFﬁP '@fﬁvﬁfg V?:Wr VSﬂ repht hal saure in ei nem
f1 UssT g%ﬁﬁﬁ %&; srredl um das Essigsaure umc aBt, hergestellt wird und bei
dem Tere saure von 35 dem f | Ussi gen Reakt | onsrredl um al s roher

Fest st 0f1f b, YD bentViTordphtfiabadtb afch voR (AR Lxyfol S ArerbpHitiafBir@ i bihem Z U

Herstel | Unﬂlsﬁédﬂﬁeal@h&%lﬁ@&lurﬂﬁda@E&sug\éénfréjumf oSSt wird Ghd \Per c? drabhiifssate Vot

Wi rd,gdas &?rﬁﬂt!s&F RbaRldnsrddiumO 88 rshel Fés%&#%géﬂeﬁnt\%& SR éiloP Wasdéh @nthaiBRISh

_het er ogenenudsigker! 36 AbBIBILAG biRér LESUAY GbIBSt M. QUnd BarEh B VBrRidn GreiniEMKK bidsas VON
~Zumi ndest iR IKBAtEE Bring&’ 4o LSuny @it Wassarstefr i inem/ Welbrdgeribhn Katkipsaton Gntétaéduzielenden

Redukt i on Beiinblingén xur Raduktiencion @limihdest einigel Memhm@inigingen’ amiaf) Wwdbail dieLdsang nach

ausgef al | t denRedliktion ekudlt wird)\asdsirch gestedgbreinigte Faréphthalbiucecamsgetiitt velminidaddissigs | ag

abget ennt Mytterlaiige ztmchomd\\letgeﬂmgrabgétrem @lrd, datineh gelennmdistmet, ded dd MAserigh Mutarge

behandel t avge dehandst wird.rwoditrch eie wienjgar reiner Niedersdhiagl sles Tdndnhtialsiticer umfabt, und eine

Ter epht hal 2wl MutigripugBt herggstelit airgcund wabeicdigvfolgerden Retyitte iurchegsithg| werdepi )dder und

wobei die W’Qﬁ‘l feteine Niedlensehiag veird cHirplet [ogest ingrpkt iy disBepktioggmegium mr‘gg@hﬂrl@iir%

Ni eder schl &gindpst PindiTpibider gwpiien Mylieriauger wird, disekt sie Wit §roYPEiegld iodat, indirekt "ac"

zur URgef P:;L”gg\nﬂé‘% ‘:";;Z’E'P?Pﬁtlr%‘g{,’?heé i Fstatelf zu Igsop; ‘g‘?g\i‘i!’;g ?I',?, zﬁﬂélgt“é‘f“%?ﬁ%% ﬂ%{%n

di r ekt -so,

ver wendet , E\g@% [?m Mep%jei‘ BECQHE mﬂ‘éf"hm s ARkh BPY®ge

wird ei ner"ef'? ? dsﬁ'?a@rztue' tillation unterworfen und behandel tes Wasser

W rd yoR agleds dﬁﬁ‘ QRdofilch ?%i@?séel Lerg&er Pe‘}\g"rd.e%ggéh%g‘é\fa%%te%%ﬂr@% Hor WaSHENdeEt .

den nach’ g ergewon- ne

Ni eder schl ag zu vvasc 2. ‘Verfahren nach Anspr uch 1, wobei der

weni ger g eygnghrdd RLR rA%Qd?JcﬁQ Ceisef GreVstérPgé Muttéeidecsur ARb TVt vo 98 - 100°C

Mitt er | augdgblanigart el 1t W rd. 3. Verfahren nach Anspruch 2, wobei die

wassSrss ge NUt terl auge auf eine Tenperatur von 15 - 1000 C abgekt | hl't wird.

55 4. Var f\edsiesh w0k Binéth Resthonden LAASHRIE,SWobéINdidiraktidhierts\DBtiliatich, ein sk brigewener t e

Desti | | at i ddhwird\béi Binarh ®UckMiBskAitnis von 2 - 10 durchgeflhrt wird.



det wird, bei elnem RUci dl uBverhfltnis von 2 - 10 durchgeflhrt wird..6.... *
C L M S * 5  Verfahron nach Anspruch 4, wobei 25 - 125 theoretische
B6den ei ngesetzt werden. 6. Verf algpayagaash ginspruch 4 (71(m[“ﬁ Iumummzur
fraktionierten Destillation zurackgefahrte Mutterlauge |i

t heoreti schen Bdden vom Oberteil der Saule eingespeist wird. % 7" V&rfahren
nach ei neén derfahvanmatheAnestabr, WoteiRSJd REthearstisane Btidan eligedetzt Wardepsschritt zur
Herstel l ung von reiner Terephthal saure bei einem Druck von m ndestens 3 bar
dur chgef UBr tVetiihren.nagh Anshruehf 4drerd wobel ifiecrunieaitionierten, Rastiletion anwdekgefiints Mutlettauge
wobei zumi nde@t 3k derrtheoretiephen Fiden yamy@heripil dar Sfyleeingesrist wird. ge ent weder so wi e
sie vorfiegt, direkt oder nach Behandl unq‘Pl ndi rekt verwendet wrd, um don

rethen Febt é@ﬁ‘?“fe"z'lﬁc'] #jaqmh dey yarstgbroRencAnsriche wabpi den Ausidliungseolri zur Hersteliyg von
unt er wor f en "Hfe" dorerfitalstrenbah fagm B‘é’c'\/\ﬁ’g wde%ﬁ 3dPéfrd“f°P%91'{ Fdﬁ'ﬁ’ er t en

Destill at 03, \évlheder wonnen un rwen Su

nach dem P fegéﬁ'g cem”f"t °r gﬁa lun %e :nen
Revendl gat ' (gﬁ 35I§ 1 qsgocig? erf I-f.'}pgill rdgrfe { Zﬁfésg.}’
par oxydati Q rB I t| r ew nde éi ?ng nac
rdact i onnol ;n%a i ﬂf ans Ie ue ac | de
ter phtallque est separ |eu reactlonne I|qU|de sous forne d' un

sol i de pru;vengibﬁﬁ,gys dans un 20 | i qui de contenant de |'eau pour produire
une solution at purifid par un proc~dd qui conprend |la mse en contact de
Ja sol uti an prddsdesdafeRquePoifiprbdul a6 I'dcitid Wsiéphialidié parcoxfdatishedel p-tyIeAé rBunR terEphitn-
cat al yseur [ydé, ~dang) bR anilvd UrBadtiéhnbl Oliduiad iqhincothpiwid 88| INaside. | AEstiUAY éti dansl Gsgjuel I'acide

| mpur et 6s, liééphialiqib iestnséparé du @ililien | rékictionag Miuider SUs! Girhed B'uip Salitle Prut) Clissouls @¥ans un

| " aci des t dr digidecdontenaet deu'vauf polvl aluireckrp sblatioh biCnuefiér panior roctidiiquil seenpesit] lasmipaend e
du pr~ci pi t 4pntachirdacta deolutiah, @ansc desqcamditiens | iédpstzices, iacedea doyeiogénecstt ur icalalydeer
pour produi hétéagdnprdwi lpi réductipni d'ay M&ins une prrtie des rimpurietés; lag solutiom est(refroidie aprés

t dr dpht al i qufsluetion peus Pesipiter iegidel Br§phsalinueniwité solidep ip liauewr mSte daueuselesiséparde du
sui vant es: ®Echis, parertdrisd enmcaraieria liquayr refte aquayse et traiiée pour-praquire ¢B PciptéCTRiRgeNt |
ou i ndP¥ ect eHreq%ter&aW; Iide rEphizliaugest uno oyt liauaur mare gto réalise IpsStags Fivantes de
| a deuxi bme | #d¢ B’é?""ﬁ‘d‘?%‘ség’tes‘ ’GF‘P'E—?C?%?F@WP"Q?W’Q"@\ & '"@J[?"‘P'Hﬂ]t F@Et’%ﬁﬂ?ﬂ de

aprbs traite '°"'G£|I|sd ur. diss udre Ie e b ut e

[ queur nbr e é}égqm; d °qad°;’x3é'ae ﬂr o gg ? el
ltraltO? est r?) ghlla fg gfuéﬂm eest récu éE:)n h]r? st%tln@ur
aver e prdc r Zor o eréd

Procd6 suivant la re en |ca |on ans o ue [ =C| p|t6 m)l ns pur est

produi t r I use.
353 P %dﬁfﬁﬁﬁfﬁiﬁz@%@%ﬁﬁﬁgﬁ%@ f“Eﬁ% b PO S
aqueusgs est refroidie a une tenperature de 15 a 100 C. 4. Proc6d6 suivant
| une ques.cPRRsHS stifnt faReiBtibaion 2] AS leflefia RELRINRSIe addauts ebt@stdRlle 2 the température
i stillatiogefs@agto-gnnée 40 est realisoe & un rapport de reflux de 2 a
10. 5. Procdd6 suivant |a revendication 4, dans |equel on utilise 25 & 125
pl at eaux 4.h@meéddiseisant Bine BUewofLi6 desLrbvsaditation préeddaitess, darisilaanel 4 distilidfion fek@tichnée

| oquel «d a | estuélisée xtun eappartderefexdeld 10.a distillati on 45 fracti onnde est
introduite a 0 a 30% des pl at eaux thdoriques depuis |l e sonmmet de |la

col onne. %. Pmééeantblwwﬁcaﬁdﬂ&n@nquetmm 25 @925 plgteayy théeriaiesns
prdoedentes, dans |oquel |'Ntape de precipitation pour produire |'acide

t er epht al & q B suivay '?n’%’é“dé’ﬁt'%e’uw & geng rleauglr la Jigyeyh mareamendp varsJa (ighillgtions
a Proffede é‘ﬁ‘i‘%}ﬁ? ogt infoduite .8 f 3074 Jatririeaux thecriapagideens 18 summst 48 BFalAtnes | dans

comme €0 eBE?ﬁé4ée i %@ﬁﬁg%& P e i ?@W%Ecéﬁ?ﬁ@m e

sol i de brut p%‘fP'ES’ "&?c' 'g's‘f 4 ?ﬁ"é'??l"?ea'fr?%ﬁ" ®e et |' eau
traiteg et pf SEMRGIaES gl u8 lube JoPnbiORiors ek deRAR @RnsSibausi LS HiSnsPRUT
aver e r i m&&mﬁaﬁi @ﬁe&aneﬁp A i&ﬁefe%qﬁ %m&g{ﬁé Giibéd pour>S 7

dissoudre le solide brut et/ou est transférée vers la distillation fractionnée et I'eau traitée est récupérée
de la distillation fractionnée et est utilisée pour laver le précipité récupéré de la solution aprés ['étape
de réduction.
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