; dee3eeKeH, 00807525850/ 52| 58 ~~i m~~i ~~~ Preparati on of on-spec phthalic
anhydri de The present invention gmﬂuﬂmmmmmmmeocess for the preparation of
5 on-spec phthalic anhydride by purification of crude phthalic
anhydride, where crude phthalic anhydgige i s passed to a distillation
colum which is operated at reduced pressure, the |ow boiling conponents
are renoved at the top or in the vicinity of the top of the distillation
col um and Rrie@asat ige ©pRPhEPee PIT-harAgdrRldnider enpved from the col um via
a side take-off. Phthalic anhydride is an inportant basic chemcal in the
chem cal i mliésbwsextﬁ inred8e6n t e at@@NSbde rFd R seX EBAL LIRS p&egabeaticng of
mat erial £ Qg ?ﬁlntlﬁm 22 h o1 IkGN L €1 HRA ven Letﬂfcaacg%naf

epared

pl asti ci zer ?\ guch pht h r
Pidust r1 al RSP (TN B vacks eFuge DRERAIY BRby Gr ONHS, bEstd 8 B0 b
gas phase. q\g@ft %t‘a‘Hb\Fé%J‘EHfllYﬂth’éH‘ pér pBSE_ted)Adt éPéH‘E‘églgre@SVéﬁ' Pausing a
pht hal i ¢ anltepetbpddingiasmpoasnbRaareireparved &% diheotrpl @nein The Wisuhidiwes 20
of said cusiforrheytds epfarchel dhspi Headisascebinimiand ba6 esh-¥pechehtha Dical

vei ght, 16 UslnhMr I8¢ i d hamo%8a Sekdm WaledBb1 @fn Rhtahal kggantndiiode. The
phthalic anhydride is isolated in nost cases inliquid formor as a solid
usi ng separ 25 De d| ng on the reparation pro ess and

part cul ar ISP E0R L AR UPAR et g- Rator THEE o %e‘i#@c EPemyest 1 jBS Fitieal
contains a %&FF&mI%ﬁé"cPFFG 9 aeé’t?ﬁséﬁgéa SXHBRE 29 & skAgtaBEondary
products (ofategigl:fosr ddailkyl pmltasl@rtsehawltiqrcmemss@mmg}srmﬁl ahounts | .
Anvxendun];st&scIprlhkt%ﬁkmsgémnﬂl&t&ﬂ:s%aeenss:m;fd crie ghiwalieh Stei nkopff

Verlkatg, Dargmiadt de 195 §96d3ﬂ1cftfst:rl§?b§'eﬂét‘r{ edphehLVérded andyber " ? Ot”l t he
mar Ke CIIC on imts is
expect ed: 3?%5 ga%g n §8|9§1t Hgn bl? r%%\g BP?%% |F2ns%t'é

velght): - FROVERPEEEENEA PUABRPTE - RF ST RAFRITS oo it oop pealic
*159159*40 anhydpige chbkﬁhd#ﬂﬁ beﬁq@r@maﬁd frapr-rylene. Gheedépcharges

f ragranc2Quef iseyjd pistralary prepameticd. pretesssd conbhabberbasddz en) vieedr 2045
heat col or tutahewe{dlzemsiaily dbre thadh09828H6Hy2 weghtieoBighthaves t he
period durigygyabigh. PRl @hiha BIOYHHyES 1 B8Si Db 1RLERAL £ hdit 8RsbHdystri al
scale, it éﬂgCrQ% est g I?sggfllgruaﬁbigcgeé]&asc grate off the secondary

product s by Sti ion ncycl opedi a of Industrial
Chem stry", 5th 5 Edition, Vol. A20 VCH Ver | agsgesel | schaft nbH, Wi nheim
1992, patfePERBRIERY 190 theh EhEGPRIRIFHFERSHPE PTAJeERRARY ; PG tricudpRkEron
"Encycl opedite stathimg cmteTéshmodraly\rhe 4aha5chtts,omhe\/pntodum cdohain laey &
sSons,  New Yép’é@mrﬂxﬁ965pdﬁ£ﬂ& 90 7eddh LARE, ebbin@urdteds beidWelondary

Ki K- Ot NTBY, g cEQWRYET o JGTRUE {485 2isGhs 868 A £k OVEROI | ng and/ or

distil azeotbr QR ﬁg{mlg%/ erslcm%eof I%hll:ﬁ]q’ (tl}%vgg e‘h{}} e{nggdl Qrt coI or, cause

gr eat problens on’, ski elng resent in
Sompar at PO AP SERAFPAL i s . DASERARN gt §11Pt?%tﬁa e dgerhmatond, BFS
cont i nuous RAser 3Pi 6h- f rakbrentpyedtbedem teut Wtanierest for cost reasons -
is usually carried out by neans of two columms in order to obtain a

suf fici ent loh pheemphkd)] iaC pabhyUid dvhydpilidegdddeSstvish ephe i 1b@vmddoi | i ng
conmponent s %#é@1f§é§@¥gﬁiﬂl td eat&fpRRkhs of benzoic acid, malefic
anhydrld O citraconi c anhydride), i.e. substances with a boiling point
belom/the b0|I|ng 50|nt of the hthallc @h dride, are generally separated
off; in a ROARET £°nyari & then distilled off fromthe

hi gh boi | i H@as@orfﬁéﬁ‘emfss ((ﬁoPYe‘X%ﬁﬂ'@ pht hal i ¢ aci d, certﬁﬂtmmm M jinpar ti ng
conponents, condehshbtilbn &thydradactdnef 99 Myredi ents of t w mmmal iC
anhydride), i.e paubstaasgsdniiden him@gierobws | i ng points than Lnﬁgnof

pht hal i ca@nhydri qgbiof adigli stil |l ghlke gofgtdtuents. In "Suter” (loc. cit.
page 45) reference 1's nade to a 30 S|ngé @ig@p ﬁonthyo dIS£I||atI0n of
phthali ¢ anhydride (Ruhrol, Europamﬁg % F 56%33 uFr38 #1% her
details are given. Partlcularly hi §iHa é Birements are placed on those
esters of 35 pht ipdithelaeiarigynt hesime&d #rbm pht hal i ¢ anhydri de which are to
be used as m«ltvenilsr oiumberendezsen) mager 2anmes or cosnetics. However, the
presence49fhéaemcblaﬁnwuﬁgéﬂﬂ}Haggﬁfm@xacud citraconic acid and anhydrides

t hereof and especially of benzoic acid in phthalic anhydride leads to
esterification products of these substances 40 with intense characteristic
odor notes, for exanple a diffuse fruity note in the case of ethyl

benzoate. Such inpurities are usually to be renoved follow ng the ester
synt hesi s by neans of a conbi ned washi ng and extraction step. However, this
process is very conplex, but, on the other hand, normally makes the 45
precedi ng customary distillation of the crude phthalic anhydride

i ndi spensabl e.



0050/ 52158 ¢osows 215! em which arises fromthe inpurities of the phthalic
anhydri de cannot, on the other hand, be solved satisfactorily with the
distillative process disclosed in the earlier International patent
application with the file reference 5 CT/EP/ 00/ 07759. There, on-spec
phthalic anhydride is obtained by distil|lative purification of crude

pht hal i ¢ arfRy8P® &F by 9¥§EstHRY Q"T%d’é‘ ARFHRY i ighh PaEhaklq arhvdride Ihas i on
col urm whi deensprgrarade @naan r Hyinsdd ipleseake, i&nlap cheramey eshabl bheasbi | i ng
conponent s preotitd e Gepanate dfife thepsecondadyherodocts thy dfistheldflidrop of
the distill@ti 08,0 Wi 1ABAn € ENEyRAchEELL LS RGuBBENal icheaRBYEY+ d6& i om

indecr o Ehifidey A ! g‘Egéf‘]}%“ce"E}lﬁl‘sggg LINHaReaE Hdilleth, (R
e not aabagBu e Lt 132 bESRasda Rl O S0 B TR A" s K DB

present i nVEREYSHORRAIE R Ghemidddi TEFRYOLTHI e 42RdEL HeiCrec YRSm B IBcess
wi t h whi ch Wddedes piarsal Newa¥dridr i1996capagrs A7 toell0&tc abbireviated | ow
contents, demrsrdes ‘WirXSothmeirey kafoweotr suinpurdedadanlyiatoapenents, in
particul gy 1BGOBOL Fifdf iathd/¥hi s d0laRe@8PEp] CHI1ARS! ¥BmeT OGS hURSRe faH t her
reaction of; paf hal Jfr&ﬁg@fylgr%g 40 c%B\.éS ??éaeg }r‘ai;lBHé h%lﬂ %h%cgg'rsc?nr ©

achi eved. \hE Tv‘? oy a cFus object 1S achieved r%/ aa@r, cess far. the
25 prepar atron-8f Yh-EFelrpht FHIRECaRAVET i RFE S5 a8t FITRATAF&VREY i §98ddt i on
of crude pe¥PEE- anhydri de, where crude phthalic anhydride is passed to a
distillation colum which is operated at reduced pressure, the | ow boiling
conponents TheediseDVatiah thespaiaQlyi Bté heontdiublus Yosdrdtient epe@iedtls
distillati o pakeidu@id i30etdfe HLrSREEt PRIAIHSC 28y yl gaf Iy &fhtf rOM
the colum i g.a, 5! de (AKX a?&éns"ﬂ' ngg%['o%‘%ﬁiﬁpsraﬁéﬂ%iteg%lg%]&‘{m at a
reflux ratiQ X V\}ﬁere 1 1.7 <x<TI .73 Int '%piocess, accordi S0 the

i nvent i on, BERRLIQAMNSrEdRy B Yhiee fAF BT S 1iRvh APPC L ARTRAAE G\P'T‘ﬁ‘fg}%f“é"ﬁntent
of benzoi c (£erdesamples Shehgredioem PArtpr of deAcichac e mad eifdankydridean 20
ppm anR®lcisracomidc andlydride)rbelr.eof shbstandesn wibh ARPHOdndgapbiat bedloer
nunber of l@eSpbbhaing poARbAof AheSphitabl ec dirtiydriat) oOfrs QJenepsiipl SO
abbrevi at ed gk gued G20l dcdid s, PMRIGE Qﬁhwféﬂr& €ffenh NVENt i ON

are tray coj.um o) copt ai.ni n unped packin and col umms_cont ai ni ng
o acked’ padierulied kit araoEns HGRIoRNERS' Apenddpe iox, Sxthbre Croce

col um typé%‘tﬂg%éc R c GREF ALY . CPOET EMBRTE- 1% CABPGRRYF + GORSPRTA thoty

col utms. 25Npriedyatel eblimgmedypets dfi the poedg Hhdhadigsenhydrtidanrs yiia ernal s,
such as corsubstanted nayth, hdghge dbqiddkgngesimrs shaakehapaekiphgghalior exanpl e
bubbl e traysnhydr 086 YO 2ES8ndi stiMelbikr a¥sst MAlew@strays, sieve trays,

dual -flow trays and lattice trays, Pall-Ringe, Berl saddles, wire nesh
rings, Raschi g-.Ringe,, .Intalox saddle I nt erpak dunped ckings and I ntos,
but al so_st é}ckggl:%%ck'lr?ﬁsi, %ﬁt‘n pe{?f,e ?8? ]é?(genr%ng,e éséﬂ_dzegﬁz-ol\/él | apak,

Sul zer - Gf isfH“Q\}‘E),‘ST&ﬂﬁi@RGFrBB%‘é?( LEFIABAELRPAE PhhB2t b anbYAEER® ngs. In the
regi on bel dBuhkeleFunapar-€aemie tler dall $96h) koh batenal Ewrtheirt dpteilpransol i ds,
in particulgwvedual -fl ow trays, are preferably chosen. Trays and dunped

packi ngs of the abovenenti oned designs are usually suitable for this 10
purpose. T i a i d_ it eyap I bottom
and wi tg% %g%géﬁ%i%{hliﬁﬁgt%%% eo% ;Ej%g %iétﬁi?é%ﬁ'lﬁggﬁ éegestz glr:;o thz}

col um %é’ S3on t e ﬁly(r)lugﬁf)u S esf“r,g 13 Salfi"¥akE ar’i’,lc n?be % 3i|y
det er m ned Wda2peFULIe™R PF et iendeRe ARtPeidedi AY TPMatd CEonie¥R Yl

rul es of tHdeapresapre iafi ghelbdfandvatsoplinmaleid vrédpositiasesiof a¢idd@ngnd
side 20 t alehgtirides trerdefeand nexpeeinblytdie hemzodpt acfd timephehaid pl at es
in conjunctindydvid idRid RbebHEd:Si 1GRASEDn BrddiREEhECatledt duBstandlef i ned as
that col ygm, i thi LndEhed Habagtsr LANCERLbA AT cobCekathid ¥ Hokaldd ©
conponent grcor Ing to t il t her ¥n$m C 720%3'—' I gl‘l un asrﬁgm ng. | deal
mixi ng, th %Bthg‘;\%sJ& eCﬁeeEg%l, BE| BT rnapCh estis ing are

ent r ai nmentUSFRLLY gt PUEeFevesf foNQydRg TS |esterGeuntlpEisaPYoRean fidscher
Ver f ahr enstasgiiinkd wGH iVigr badseretismidtdohastepb Hovwagenhethis pIOBEss 305 | n
general , thergokuipléacc vudiNgnt thd lthepvRahd Omdrmadlyimeiks the t hree

sect 0”54§“B:%|&eaﬁﬁg@Jﬁdﬂa&ﬁdd?ytflﬁ%t%ﬁ' &f Ae Qrubeeghtrdide hakfadfde toOP
and bottomin‘m% gggg@{e of theoretical plates for the two upper sections is
det er ni ned ‘acceord ng to the usual process engineering considerations
depending on the proportion of 35 | ow boiling conponents in the crude

pht hal i ¢ anhydri de and the desired residual content of |ow boiling
conponents in the purified phthalic anhydride. The nunber of theoretical
plates for the | ower section of the columm according to the invention is
generally 1 to 10, preferably 2 to 8 and especially 3 to 7. 40 The process
according to the invention is particularly suitable for crude phthalic




45 anhydri dgos0/%908¢ 52158 5 The columm is préferably operated at an

absol ute pressure at the top of the colum of fromO0.05 to 0.5, preferably
0.1to 0.3, particularly preferably at 0.15 to 0.25 bar, and a reflux ratio
x of preferably 1 . 1.75 <x <1. 2 Aanand parti cul arIy preferably 5 of 1 .
1.8 <x < 1. 2. The t ratures in the colum at top of the colum
are gener al R§‘®b1c ?%Gég PrLISS 45P) oy ’t“&?ufdﬁﬁeﬁn‘ﬂg &hEPfYic08 to
200C, and @nhyAEidRiqammosh ?hetltﬁalqi;hﬁrah@n%z@et gorwed, sagtrléfferca@tylmo to
250C and espebi thé ydiz35 11 et 2dé Qrotiesst dhpelartedr énath¢ heardiige t ake-of f i s
general |y I9Qetfaebiialapdtdft piff1acabliyn 220cH @hd48Ce | e f¥tenegbodi ment  of

t he proc?ssl,cq.gggy??ng,ﬁsg tl@ﬁef@v%t_ggac%%l'l% hHh&&:sJEdJ iRabbt £ Ibé,t e

preferre erat ur.e

D e e BFhhiativer Gs i Tgn et GPods, PR AP NS RO T ety |
245C and atcTPAe RhehaliganBydride 2epa; disupidating aplymn MRdrBnitan be
carri ed outopexetédi ae reducedrpfas=arey, andrndmaydng| yhe Thaw-beadiénght hal i c
anhydri de icompaséeetk tfiroimheheOcalinmmatpekré etaqbloy i Owsaditdnieynodrehe

parti cul gy lyspPpbef eradstiif1hi faH EHomd aferRMRvihg LthdlWid shRENpMSHAlilY
t akes pl acg.m@l gyﬁlé hﬁ&“OltHgnc‘f’ﬁﬁ'B’eﬂ’g\%dt L% vq._l?kgengg seous form which is

preferred, takes pl ace n a preferred

enbodi ment of the process according to the_ invention where tray colums are
used, techﬁ‘%ﬁ?dﬂ%@/l%C§B€ﬁn*ﬁéa%p°§eﬁ%+%t%d§séﬁﬂd REGAHPANEHNGt t he side
t ake- of f | mabdbanceputasicdmbifed Iwasbdhgnand FxtHastéonpirept dlwsainsteadot t om
of the cr8 withestprehladll yedestanddeas a falling-filmevaporator.
Falling-fil mevaporators are generally known in process engi neerl ng. They

have the aqyaniages &Jec%l of "Ete ﬁ:‘é%rs%% Exﬁ"&é SRS b FEn Pl tthE higid in the

evapor ation regi on, aporation red with
f or ced- Ci rcﬁ}F“EgFoﬁnql 893%%‘?’3&537 $TOR8 % “f’é:g’uiw%{’ 8’? e 8 H’%Jr[?reat ment ,
t he tenden@phyeradel dafe broPHRIFR SlcBothafs then lpw eertad@, dpmardas on

resi denc2o tiheepatkeld, taf aurbdsetargiarynconpesintsd $ecpaddicplagabenzris and
thus to an dcigl, oweiklyifelrth bloi-hithtedistios) prddhdtae upper Alduhgrc 8646t Lo of0
general |y %thﬁ@!@%tﬂz%ﬁdée%”dlveﬂé%tQPs S&ﬁ%tﬁﬂh"ﬂ%'&cﬁ“hﬁgé' fénisydasual ly
cooled directly after renoval fromthe colum and is obt ai ned as liquid or,
after SO|IdIflcatlg dgls soljd. A still higher de%ree of purit an 45 be
Zchioved, (M€ B8SP B Fh8HoFELA R)eEhe BNV ahy B REBE BT o

distill a3 drerpsptixnmf envhpeq Witdalis| amrydrgdepdy ildgtavei vi di ng vval I
axi ally abopurificetian mfr eghde phthalléc afipdyis2l,58hére e pPehd ik

arr angenmentgnhyBecay sifldaiszati 06 4 Hiah3015tidraicdulfI ¢hich dst BeBatlRl at
take-of f, 1@ deheHRyad e @ﬂeafmu%lqﬁnetcwogmtgfaweretn%egd Af e

anount re ved ok S Pr ferab.prefer e spec
pht hal i c a dr| dé'? ehe VlCL %‘ faQ[th%%b Pséhe ﬁ %1 aq"d‘otr)lncf’ﬁum ﬂpﬁrm is
oper at ed®E dhE RBGERES Pb(“l‘?é E %R hydzige o99 “HSP §ﬁ?m t°|°&HT"%rY35F Wwei ght ,
based on t [fddgetgke- Qﬁfrt WBiThecompidwesyoperatis shehedlwmmaaydr Felelhased
on the contmattioi R vhexrd ded 3t7eam t<olte3col unm, is usually 98% or higher.

The | ow boi l i ng conmponents which form during the distillati on, 15 and
hi gh-boi i ng, ¢AEPRASM S %fc%ok'éi&?d loe iREl Bﬁ&@&ﬁ% | Etgﬁspdéﬁs&BQHttéayl ng

that the Process accardi Jnvention als apt ed
for |nd|?/| diar®s sepa %tqjarlgc a%ﬁg}éqerl e‘l’ﬁl% r{[ent 8fbb °lc arrt eaoatgut

routinely bySeh&hap RPN ER?WT&P%Yn Fﬁ%e%ﬂ t5 o hée?%l*’rrl?\ﬁs Pth‘PeaﬁfWi

di scl osed =g B. mghe quiort pupper (of desal thany 1PhRABREAI *_dvhPeatdectan be
det er m ned rynbgenef aléss khawn2@riBBAL.i cal net hods, such as gas 25

chromat ogr aphy, UV spectroscopy and aci d-base titration. Since a phthalic

anhydr ! dgo WdiRalhe COLALINACL RIS | 9186 RHr2Y:h0La Wiloyt!es PUrPOSES,

parti cul ar

b -
particul ar I‘J mﬁgnﬁeftf%roltg? Rﬁﬂ%oesre ﬁ’% ?h% %%r e ghggelh%ﬁ%’elare u%‘f e::?langes

in the phtfﬁﬂ lumns, columns containing dumped packings and columns
containing stacked packings, and columns in which the technical
features of these column types have been combined. Preference is
45 given to using tray columns. With said column types, it is
possible to use customary internals, such as commercial trays,
dumped packings or stacked packings, for example bubble trays,




30 anhydri deosode2158ernal stress are of practical inportance since

pht halic anhydride is normally stored and transported in the nolten state -
for exanple at 160C. In particular, the nmelt col or nunber (APHA/ Hazen col or
scale, cf. W Liekneier, D. Thybusch: ar akteri sierung der Far be von

kl Fl t Ed t 35 Bod k P El
LTg(ra(ralnr ngelrFssnfgg(lal r?eigé é’r‘?léflygl Fglaléss’c%ﬁ?g?ﬁgggr erg ?H‘?r‘i’nrre atyﬁeaegl or nunber

of phthali é%ﬁ?ﬂrFH@Yﬁ mPedilaRenge®¢ t@rl@aﬁﬂldidﬂngsatwﬁfet mérﬁﬂﬁ-‘e of 160C.
Fur t her nor RaschéghBinge®| ointaleB® saddiphe lateypak®edumpert pagkikgepmy t he
pht hal i ¢ anhtdsi®de bat 25 Sracked padkines,abdch had) measekamgld,he 40 col or
nunber . %@ﬂ%?%éﬁhﬁk@ h%u@%@kegitﬁlo@@fﬁthﬁnﬁck&nﬁdﬁam@ hali C anhydzflt_)de
i's possi q%b% [ ngn v r

0050/ 52158 nsgﬂ?ﬁe n&%ﬂ%ﬁﬂ& cor i f%éy%%ﬁggiggq%QQC%Epé%t of
the abovendiiatentlteFRALE VB eakf (3] ?attr%leacfeanﬁa vy i, BEF B
primarily b&%rféoﬂci‘-@ysun aFﬁeP{ﬁ]ﬁti@lbl ¥ ahesend JEayanape Junpesenacisings ues
of | ess tharf 2beppbhomestiighed demxiynishatret muld iyesulitaimle plirhahis anhydri de

then satjigfgaposeen the nost stringent requirenments of the fragrance and
cosnetics industry Exarrpl e 10 Atray colum according to the di agrarrrrati C

f 1 had. .26 | t
thoor ot carths Epdupd (£ BTl (B8 Gipe Y By A XNabRRRESK I hBeVROPeop,
| ocat ed bet"t‘rt?éjeﬁ’ltzﬁeae‘?‘wﬂq?séﬁda'f heh& é‘r‘?Ph°fr%r‘§F S93¥B0t he bottom (roughly in

the region between the fifth and the sixth 15 theoretical plate), and the
f eed wasl$ ariet edabeterat tthe ¢JFidmraridpehds 164 ItHer ahirabghvimtishdebbtédmn

(roughly i nedde casgi o art be ebayaryt RetbeRidd &3 aPbétsdn skilibquige 1, the
1st and 2ndyd )étaascﬁ&%gsfee‘% 3%18{;% ﬁ&ﬂeéyéﬁatdﬁe da}ftdcat ed by

per pendi cul ar dashed nes. 20 The cru IC an istilled was
one whi ch had been r epar ed bx gas- phase oxrdatron of o-xylene qver a fixed
ye

bed in the P é’@l’r&E Rt Fhearaiyir anghdhet Pgions ofphesd & &i88ated with
t he cat aP9ttiake-offacan ke detarminediasivgstien enncgpt26t (thaangtarall as 0. 4%
by wei ght oflatesi tiff) cornvamadiom wiildehed ¥nbyrvelisglehpsand titani um di oxi de

(95.6% by weight) (cf. the earlier German patent application with the file

reference oadi t t S f n%a er
M8 (ST Bcfh% réﬁ@%l Bl%azh ’i‘g ?@fu{éd EE %ﬁa@asﬂlu\’?{ﬁ u 16%38’(1 n gg%g;f p
e vosul 1 FACSPUHBEAR 105 FDEoRRYI By OB aROnSTE

conposi tzﬁ,nthe;g\ogx%wyc \ﬁ@"érllrtleSWB' ’2%5199‘19@3| ngﬂalzeexbwn ﬁaﬁpPPBhS% by

wei ght of phaselsi eranhyddquddibfitrerandd ¢hati thexfe sl 861 entardiyaenteobf

ci traconi ¢ niguwidr ddepof (qiht vahek, adilde40 aminddi@raedBhéen efhedmdstA820 by

wei ght of ofdiefansulstenngk, ¥OROvaY hqebekBi Ss@{dfdemBll hadithednly dosdle. were

passed continuously (a) to the colum. At a reflux of 530 g (b) an
absol ute ressure of O. 17 b at the of the .colum, a 45 .te rature of
105C at BRE HFTBF L neEl O AL SRS, T R GrBHELPR (i CASROR, L
of purifi ed”‘tﬂﬂen&FFEl%EPﬁrVﬂ‘rlicBeaF\%r@treéﬂét}éﬂ RY thhen PeAdt Lonfe of ﬁﬁe‘?ft a the
si de t ake- offdeattaR@4Gff, WP-50h821&Ecgr. The number of theoretical plates
for the two upper sections is determined according to the usual

process engineering considerations depending on the proportion of

35 low~boiling components in the crude phthalic anhydride and the
desired residual content of low-boiling components in the
purified phthalic anhydride. The number of theoretical plates for
the lower section of the column according to the invention is
generally 1 to 10, preferably 2 to 8 and especially 3 to 7.

40
The process according to the invention is particularly suitable
for crude phthalic anhydride as obtained by catalytic gas-phase
oxidation of o-xylene and preferably containing more than 95% by
weight and in particular more than 98% by weight of phthalic

45 anhydride.




condensed ap@sioygleattgd (c). The top take-off via (d) was condensed into a
cold trap and anounted to approximately 7 g; -the bottomtake-off via (e)
anounted to approximtely 15 g and contai ned the high-boiling and

nondi stillable conponents. 5 Analysis sf t he phthalic anhydride isol ated
via the side take-off at (c) gave the foll owi ng wei ght-based corrp05|t|on
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col um bC ré?e Eyaggg & J@dgced pressure, the |ow boiling conponents
are renoved at op or inthe vicinity of the top of the distillation

colum and the On\ﬁ’ﬁ% ht hal ic 10 anhydride is renoved fromthe colum via
a side takeIBfIe FAPCAIBNDIAL EBCOBEPERASh GOFREERS (hth the ANYITHIGR FRiFH x

where 1 . 1i9 in dteelf, P%rt@ulAréYoB@ﬁserafgdel bhereeefiluxcrathe 1is iher & 75 t he
distillation xs<I5:caprtieel tempezbtarerassheetap dheheopodimt his adkusa of
from 0. 025t 90fch) BAr the. bt tMO6E€SEhé cAhahMesl 135 &oakBbde AndZ at WoKE & ifet he

si de take-of fyd.s soﬂfoggt 88ly cgcpszqrooéo the upper of the two trays 20 between
which it is arrange A process as clained in any of clainms 1 to 3,

wherein the_on-spec Rht haI I C anhydr| de is renoved fromthe colum_in
gaseous f or i i stid 1aF 4R 1Sake 6T Farsied; ouphbaLThvise, BPdy | Bee AR 1Y, benzoi ¢

aci d cont eneontinuenslyhabheEryyds Phbhalisalenbydyidedsppeseed twddedi ng to
any of clei oslumit préferably in gaseous form or particularly preferably in

liquid form. Removal in liquid form usually takes place above the
column feed, and removal in gaseous form, which is preferred,
normally takes place below the feed.

25 In a preferred embodiment of the process according to the
invention where tray columns are used, technical devices such as
drop separators can be mounted at the side take-off inside or
outside of the column.

30 The evaporator at the bottom of the column is preferably designed
as a falling-film evaporator. Falling-film evaporators are
generally known in process engineering. They have the advantages
of a lower average residence time of the liquid in the
evaporation region, resulting in a more gentle evaporation

35 compared with forced-circulation flash evaporators. As a result
of the gentler treatment, the tendency toward the formation of
solids can be reduced, the short residence times lead to a
reduction in undesired secondary reactions and thus to an
improved yield in the bottom, and the operating costs can

40 generally be reduced as a result.

The on-spec phthalic anhydride is usually cooled directly after
removal from the column and is obtained as liquid or, after
solidification, as a solid. A still higher degree of purity can
45 be achieved, if desired, by subjecting the phthalic anhydride to
precision distillation, for example via a side column, or by
mounting a dividing wall axially above a certain region in the
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20 person skilled in the art if he follows the teaching disclosed
herein.

The purity of the resulting phthalic anhydride can be determined
by generally known analytical methods, such as gas

25 chromatography, UV spectroscopy and acid-base titration. Since a
phthalic anhydride without coloring impurities is required for
most use purposes, particular importance is attached to
characterization by color numbers - particularly the melt color
number and the heat color number. Color changes in the phthalic

30 anhydride under thermal stress are of practical importance since
phthalic anhydride is normally stored and transported in the
molten state - for example at 160°C. In particular, the melt color
number (APHA/Hazen color scale, cf. W. Liekmeier, D. Thybusch:
Charakterisierung der Farbe von klaren Fliissigkeiten, Editor:

35 Bodenseewerk Perkin-Elmer GmbH, Uberlingen, 1991) is generally
ascertained by determining the color number of phthalic anhydride
immediately after sampling at a temperature of 160°C. Furthermore,
the heat color number is generally ascertained by keeping the
phthalic anhydride at 250°C for 90 minutes and then measuring the

40 color number.

Determination of the content of benzoic acid in phthalic
anhydride is possible by means of conventional quantitative gas
chromatography.

45
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T *3"10% =& ubstaBédd)eprimayily benzoic acid, in the phthalic anhydride can
be reduced to values of less than 20 ppm by weight, such that the
5 resulting phthalic anhydride then satisfies even the most

stringent requirements of the fragrance and cosmetics industry.
Example

10 A tray column according to the diagrammatic figure 1 was used.
The column had 26 valve trays (approximately 16 theoretical
plates) and had a diameter of 50 mm. The side take-off was
located between the eighth and the tenth tray above the bottom
(roughly in the region between the fifth and the sixth

15 theoretical plate), and the feed was located between the 17th and
the 19th tray above the bottom (roughly in the region of the
eleventh theoretical plate). In figure 1, the 1lst and 2nd tray
are also shown, and the other trays are indicated by
perpendicular dashed lines.

20
The crude phthalic anhydride distilled was one which had been
prepared by gas-phase oxidation of o-xylene over a fixed bed in
the presence of a catalyst consisting of a support core coated
with the catalytically active metal oxides cesium oxide

25 (calculated as 0.4% by weight of cesium), vanadium oxide (4% by
weight) and titanium dioxide (95.6% by weight) (cf. the earlier
German patent application with the file reference 198 24 532).
The loading in the reactor was 86 g of o-Xylene per m3 (S.T.P.) of
air. The reactor temperature was between 350 and 450°C.

30
The resulting crude phthalic anhydride had the following
weight-based composition:

99.24% by weight of phthalic anhydride
35 0.2% by weight of benzoic acid

200 ppm of maleic anhydride

20 ppm of citraconic anhydride

0.5% by weight of phthalic acid

40 and the remainder to 100% by weight of other substances.

1000 g/h of this crude phthalic anhydride were passed
continuously (a) to the column. At a reflux of 530 g (b), an
absolute pressure of 0.17 bar at the top of the column, a

45 temperature of 198°C at the top of the column and 238°C at the
bottom of the column, 970 g of purified phthalic anhydride were
removed within the same time via the side take-off at 221°C,
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10 < 10 ppm of maleic anhydride
< 10 ppm of citraconic anhydride
0.02% by weight of phthalic acid

and the remainder to 100% by weight of other substances.
15

The melt color number was determined directly following removal

and was 5-10 APHA. The heat color number was determined as

follows: a sample of phthalic anhydride was heat-treated in a

drying oven for 1.5 hours at a temperature of 250°C. The color
20 number was then measured as 10-20 APHA.
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