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Titanium 0,5 to 10% by weight, preferably 1 to 7% by wei ght. 50 The
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ensured. Oligeglevwedpradushitration in the off gases was kept bel ow 8% vol. The
crude tri nPTel'l"{"‘P’tt"@e'l'tGWﬁqeﬂ@&sweﬂméﬂmﬂ%ct ly, according to
Exanple 1, to |ve trimellitic anhydride. The latter was subjected to the
fol | owi Yy y tests: 35 Resin test: 15 g of the respective trimellitic
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45 g). The starting amount of catalyst, containing cobalt in the form of the acetate, manganese in the form
of the acetate and titanium in the form of the chloride, was initially introduced in the ratio Co 62% by
s0 weight, Mn 35,5% by weight and Ti 2,5% by weight (metal concentration of 0,233% by weight, relative to
pseudocumens). The starting amount of bromine in the form of ammonium bromide was initially introduced
in an amount of 0,039% by weight of bromine, relative to pseudocumene.
The reaction mixture was heated under nitrogen with stirring. Air was introduced at a pressure of about 8
* bar from 160°C. The reaction temperature was then increased stepwise to 210°C in the course of 40 min,
s6 synchronised with a pressure increase of 23 bar.
10 min after the start of the reaction, a catalyst solution in acetic acid contammg Mn, Ti, Ce in the weight
ratio 9/9/82 in the form of the appropriate salts and 0,14% by weight of bromine, relative to pseudocumene,
was added continuously during the course of 50 min. The amount of metal catalyst continuously added,
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ffght 5 After ag{r%eactleldon tinme en contenta'lyl n th%gon wast e
of f gases

% Tt of %}? lypt; SOPRE"
a‘er;trse%ggﬁﬁ ? ﬁtﬁ§ i ywsttﬁ a&%?’r‘?%mt o Sa5

©

| % vids achie ondary ®Telative to the pseudocunene
errployed edtermnedto be3lm)l% CO and C02 to be 5,4 nol% 10 The
still noi ter cake was directly further treated to give trinellitic

anhydri de. 1hg réletich Was carnidd@ut debditg th EldmpCs, HutWaR a Weigit (e bbflc hdkPpsBRlobumedd 220
- [err] & Qush Waehd 8 £NUR 88 she apparaks Wsdd 1k Ex@SIE | ¥ cRaHRAC2D Geor WesiudbdifBne,
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. Ex&npl e 2 Tive intreductidnohainess staged at ¢85 *Cland alequessireigf 10barExanpl e 1, but with a

' changed Shareedtioytemaeralpsias inoriped stepwize 1R2106€ o@o thegouwe of 40 Min. Riring DO LHyse of

wei ght / 3%1% the press sefto@bharwei ght and a changed catal yst conposition during
t he cont iTheieaRlyskraltfien reentiesed irExerapler) wespddsd 19rminutps.afiey thestadief ina sragipn-wei ght / 86%
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. table. 25 ExanP
: 45 Comparison Example A (according to US-PS 3 683 016, Example 1) Co/Mn/Ce catalyst without titanium

385 g of pseudocumene and 1235 g of acetic acid were initially introduced with a Co/Mn/Ce catalyst,
consisting of 10% by weight of Ce, 10% by weight of Mn and 80% by weight of Co such that the total
metal concentration, relative to pseudocumene, was 0,22% by weight. 0,8% by weight of bromine, relative

s0 to pseudocumene, was also added.
The reaction mixture was heated to 185°C (365 °F) (pressure 9 bar), after which air was introduced. The
temperature was increased to 206°C during the course of 50 min. During the course of this, the pressure
rose to 28 bar. A catalyst solution, containing 0,12% by weight of Mn and 0,03% by weight of Ce and 0,9%
by weight of bromine (weight relative to pseudocumene) was added 30 min after the start of the reaction.
s5 The reaction was complete after a rection time of 65 min.
The results are shown in the table.



The reaction was carried out according to Exanple 1, but with a changed
starting catal yst- conposition of Co to M to Ti of 61% by wei ght/ 35% by
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pr essur dhefeadin was comiiptoifier T0urnin{ The resuktarpresummarieedipthe lahler eased stepwi se to
210 [err] C over the course of 40 mn. During the course of this, the
pressure rose to 27 bar. The catal yst ®8Pution nentioned in Exarrpl e 1 was
added 10 mnutes after the start of the reaction. The reaction was conplete
after It was [:Ei&ﬁﬂ;l&ﬂ e to obtgdin a ygieltiiaaci d sof P] 7 npB% 45
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wei ght of Ce, tl%lnght of Mh and g0%|by Weigght |ofs Cp seich tgat |t he
t ot al ,yret al eereent+at+of—t+etati-ve—o ps¢eudocynmenel was|O0, 22% by wgi ght.

0, 8% by wei [gtfioloys tegs pererding ASTMID;1209-82 50 t o |pseudocumbne. ¥as allso added. The
reaction m Kt urgonea srimdfied £lydrige 485 C (665 |Fgo (fPrepssyiree 9] eeo) ,| add el whi ch
air was intf odugés test he tenperature Wez i ncaccagead t ¢ B06|erro] IC shurifng t he
~course of 50— DOrTTg te TOUTSE Of TS, UIe pressure rose 1o 28 bar. A
catal st solution, containing 0,12% by wei ght of Mi and 0, 03% by wei ght of
Ce and 0c|gl'4)sby wei ght of brom ne (weight relative to pseudocunene) was
added 30" mn after the start of the reaction. 55 The reaction was conplete

after a {esf.00 Bfardioh B tAmelitid Siciti B3 ¢hihiFticidxRiatol QYBselidbelriéhe Wk bifin EP
0 513 Bdb B e e e e 1)

Co/ NZr ¢ giaidcibedWh thQihivknii§ SBIoYEY ab&Daddiieral RERempomme - and 1030 g of
acetic acid (containing 54 g of water) were initially introduced into the

react or aM PhcéssGaéding/to/ Eiiim Cia ichdrjttdrisedCia Nha ithdi totgl Dot diteniratiér) noragrisiom octiat, ,
0, 00465 g alafganesb, eriumantitiankee js LBIWeaE 8 BndJt Ja by weighit, ralative rpsenvocureng), 00336
nol of HBr. The reaction mxture was heated to 160[err] C and the pressure
set al’ 1® Pecessaitadingioi Gidim 2, charaeterisadtin diatithe ditanigm Gortant iepbetwsien OSrand J0%3Y919
mol of nanyasigkistelativedo the GX) M8tal gepgentsdtion.i r coni um wer e added in the course of
the oxidation. The reaction tenperature was inecreased to 210 [err] C and
the preshulPecess ao@rding 1o sither efi{ainy? e charactaresdin gt thegobaltqententisbetwesn 29 a4 was
conpl Q,te afPe oy Moioh 'i?'at“’PH‘éthPé‘%ﬁJf’le?] %ﬂ“'ée"g?}ﬁﬂ'arl sed in the tabl e. Table 15
Exanpl e d. of
trimell I‘rf | ggjséz Zféq%to pgialgxs 9 Igharg eri ed in ggt @e ma%nﬁe en(t:eg#l xgggtyeen
rél ive rg

y weig he total rétal conc ht@tlon

products 4,6 3,9 CO + C02
mol % 6. Process acc ng to a? dne of ifls 2 15, CharacteriSed in it fhe cenuﬁr éongﬁ%: Bét@&ntsl e
mn 4 nd 30% ht rel ke to thd tal metaltoncentration. /3 | our
test according A '1209-62 Mlten trinellitic anhydrlde Hz 60 80

60 607. Process?a@&:rdmg b 5&( one of Claims 1 to 8, characterised in that 0,05 to 0,7% by weight of bromine

is employed, relative to pseudocumene.

% 8. Process according to any one of Claims 1 to 7, characterised in that the ratio of acetic acid to

pseudocumene is between 1 to 1 and 4 to 1.

9. Process according to any one of Claims 1 to 8, characterised in that the reaction is carried out at a
55 reaction temperature between 140 and 240 °C and at a pressure between 5 and 30 bars.
10. Process accordihg to any one of Claims 1 to 9 followed by conversion of the trimellitic acid so formed
into trimellitic anhydride.
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oxi dation of pseudocunene with air in acetic acid as a solventcand Im
presence of cobalt, nanganese, cerium and brom ne as a catal yst,

char act er i Conaristn m&bletai (harOridiigrtol UB-RS¥¥55\622] Eaginpde ) @d¥iniZi cateahfst withbut titagitim.
conponent. 2. Process according to Caim1l, characterised in that the total
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to 0, 7% by wef ghtyigd oftfireNiib eid mol®TP! OYE@1,57[ebfé i|ver 6 9 dseldagunenso,o -
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formed into t}ineResinttestHanhydride. 5 | 26P p4613 885 [BO CongdAlri 5ol Efanpl e
B (according to US-PS 4 755 622, Exanple 1) Co/ Mh/ Zr catal yst without
titaniuf 580 g of pseudocunene and 1030 g of acetic acid (containing 54 g
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catal yst, containing 0,0173 g -atom of cobalt, 0,00465 g atom of 5
nmanganese, 1.0 PR36E38& thp mémaratian of Zrinielliod adidycublyiic BOGEEG apseuddcurhiiio. with laie in acetic
reacti on m Xtatid &s easovertadnd dn tie Aréédher of] cobalamangahesepeatisp Land bpamineads 4 Gathlgst,
after wil ch aharacierisediimhataithniom dk entplodddids ammtiditivhal biBalyst GnPOEHLO nol  of
manganese and 0, 000281 nol of zirconiumwere added in the course of the
oxi dat i on. 2 TiRecpsszasedrding tocHgye lacharactorand in el tbe ilimetsl coneonyralipn. Icomprisig cphel
pressure to 2@ngagese. eriunp pdl ieasiymsis bejveantded qné&??tqyd‘ﬁ'ghtl‘ﬁ'a‘\"ﬁ@ PaRuAOPIMMewa s
conpletgafter 70 mn. The results are sunma in the EGbIe T@BI 8°1b5
Exanpl e 3. Process accordlrp to Claim 2, cha@cterlsed in that the tltamum content is hweglo 10%
trimellitic Xeiohh Rigtivgto Bq total mejgl cgncegiiatio. o9 7 g9, 1 90, 0 Secondary
products rTP|
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72 6@ rigtv e I?? Sonbonaioh. ., i ng ASTM D 1209- 62
Molten tri mlﬂrdcgés(‘ao&m%% hﬂﬁ'onk'%f Ci&fs 2 to Sbharactefidd in th# the mangaiése contehPld between

10 and 50% by weight, relative to the total metal concentration.
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6. Process according to any one of Claims 2 fo 5, characterised in'that the cerium content is between 5
and 30% by weight, relative to the total metal concentration.

7. Process according to any one of Claims 1 to 6, characterised in that 0,05 to 0,7% by welght of bromine
is employed, relative to pseudocumene.

8. Process according to any one of Claims 1 to 7, characterised in that the ratio of acetic acid to
pseudocumene is between 1 to 1 and 4 {o 1.

9. Process according to any one of Claims 1 to 8, characterised in that the reaction is carried out at a
55 reaction temperature between 140 and 240° C and at a pressure between 5 and 30 bars.
10. Process according to any one of Claims 1 to 9 followed by conversion of the trimellitic acid so formed
into trimellitic anhydride.
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Claims 1. Process for the prepar mellitic ac

oxi dation of pseudocunene wth aaér#feﬁ' :gé:sesﬁic acid as a H"’@mmﬁgahlﬂ’m]
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presence of cobalt, nmanganese, cerium and brom ne as a cat

char act elph&adnépiu&rhat titaniumis enployed as an additional catalyst
conponent. 2. Process according to Caim1l, characterised in that the total
met al corceveriaén an Herstelipg vabi Trigelitbddaletdurchaidlytinehe ©xidation vanrRseutidcuiviot minLuftin | S
bet ween 0, 1Essigshute §6 Bsungemitibitund mcAnwvbseuigsittvon [Sebalt (MpDgamEOer .un® Brom3als Rutalyseters
accor dé ng t ded@chagakerivzeichhetrdag ale rusdiglithé Katalysatorkorhponente Eitan eingesasziwiseht | s bet ween
0,5 and 10% by weight, relative to the total netal concentration. 4.
Process &cc¥arigireynach ABsprusk 1. deurch gekamnzgichost. das dish@esarpkenzontralion jan Mofellt umfase
cobal t cont e Kebalt. Menganetrer sest Hiae; bazpgen auf %%%‘j}“%\"@ﬂ'@" 0.1 #ndyt Feme-%. degthe
total netal concentrat on 5 Process accor ng of Cains 2 to
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wei ght , reI%?f'ﬁ"%"? 2vfis5en 0 o] er‘?fratlon 6. Process accordl ng to
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Process acCqfzeHeR duldie GiRMmtkIASenPatiof-hrtMEE, JwidcRen’10 UAlIS6 B4 8 hegd | N
ratio of acetic acid to pseudocunene is between 1 to 1 and 4 to 1. 9.

Process &¢Cwsihreitindel sindhy détM@spiiché Bis BFdadurttgelkennsdivhiiel Gatdédr Tordetiall, bokbgbn dune
reQcyi®n i sdie asgamtktnzontiatidhtan Mekah, zwischeh 6 and 300Gew-etlegtr at ur e bet ween 140 and
240 [err] C and at a pressure between 5 and 30 bars. 10. Process according
to any ome ‘Grfalitbranaqls sifiet der Anépriiche Woid 6bdadwrcingeermzeinhnatfdad H,05 bis 0,GbW.i% Bomaci d
so forned ibszegen pifiPeéudpqumel, eingegatat wekden. 5 Pat ent ansprl che |. Verfahren zur
Herstellung von Trimellithsaure durch katal yti sche Oxi dati on von
Pseudcuol Vasihren_gach einpredeyi Anspriliehe bis T.d!?d'i'\'@fs aekepnzeichnpty daf, dagn Yerb#linRere von
Kobal t, Mangraigsduresu Psergoqumelawisehen ad and 4 at eet dadur ch

gekennzel chnet, daB als zusatzliche Kata atorko onente Titan eingesetzt

C m 1 e ie io blemer
&éimio:ﬁ EE‘N T i L e e

bezoge auf udocurml ZWi schen 0,1 und 1 Gew. - % liegt. 10 3. Verfahren
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Ver fahren nach ei nem der AnsprUche 2 oder 3, dadurch gekennzeichnet, daB
der Kohalhe@sarhiionsPezogen auf die Gesantkonzentration an Metall, zw schen
20 und 60 Gew.-% liegt. 16 5. Verfahren nach ei nem der Ansprl che 2 bis 4,
dadur ch gekerosEae pedd epréparhiéh dlside MRNUBOBIARbydatibe ZailtiGusdsl psBidecumane avec de
Gesant konz erirrdais da'acite adatiqub lcomme\sahvahtcsn ed Préssnce ddcdbaitvmanfahdse giériunbet brome,

Veirf ahr en neotimecdatatyseut caradiérisp roh cb @ue I'dni wiliss, dudittiel carme edogrosant catdiysair sughiéB der
- Cergehal t, werargen auf 20 di.e Gesant konzentration an Metall, zw schen 5
und 30 Gew.-% liegt. 7. Verfahren nach einemder AnsprUche 1 bis 6, dadurch
gekennzei2e hfraecdé gelen Ig reyendigationJ, qaract$yisé. ey @rayenia g9 io metalliqug datRiyeamprsnant

ei ngeset zt csebRinle mangandse, \eoedrium rebip Henehsesilve Pntped.T Ahd 5 ©F Ipeids pgs; rapport au
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4. Procédé selon I'une quelconque des revendications 2 ou 3, caractérisé en ce que la teneur en cobalt
s0 se situs entre 20 et 60 % en poids par rapport & la concentration métallique totale.

5. Prooé_dé selon l'une quelconque des revendications 2 & 4, caractérisé en ce que la teneur en
mangandse se situe entre 10 et 50 % en poids par rapport & la concentation métallique totale.

55 6. Prooédé selon I'uné _duelcdnque des revendications 2 & 5, caractérisé en ce que la teneur en cérium se
situe entre 5 et 30 % en poids par rapport & la concentration métallique totale.



Re'akti onst enperatur zw schen 140 und 240 | C und bei ein Kl Wﬂ“ 5
und 30 bar durchge-* 30 fUhrt WEEJ% 1%935¥(?rfahr en naj mmﬂ mm[
AnsprlUche 1 bis 9, gefolgt von der Unrsetzung der so gebi l«dettentTrtnel | it h-
saure zu Trinellithanhydrid. 35 Revendicatlons 1. Proc~d6 pour |a

preparati o) BrodédédSion inERQlididohdud éBs RMndGAtWAEA & B tafdtbik Bh 6l U@ IGR ufiRE0DE UTbNe
- avec de | air «glénoidd @e brome ipalaapp6itbu shegdocmigi® sol vant et en presence de
cobal t, manganese, cdriumet brome, comme catal yseur, caractkris6 en ce que
| ' o_ut i | | &e PebaédsisblamEune quatoengue dpsorevendicatierts | 2y earactésisiogml ce-quelle rapport entrai'atidee.
2. Proced4 setétiouel ehlerpeeudomim@net secituelentrachd det42is4 en ce que | a concentration
nbtallique total e conprenant |l e cobalt, |e manganese, |le c6riumet le
titane, so%siProgédéeseiond'ugs guelconque Kee reversicaiong dra Bapassirisiien 6 GURI dcGadiaR estq5
3. Proced4 s&pnsiite 3pune dampfigiurecdejréastiop entray14g ot 240 G gt 3iine dampdigivre egtrg B plci0barsn
titane se situe entre 0,5 et 10 %en RoLds par rapport a la concentration
m-t al | i Huel® Syosfde selan I'ysp ‘g,l‘,%‘i%q"gé'%’ﬁ"ﬂ" igafens AP S R & qerersion da figside Jimelitiwe,
ou 3, caract 2P IEME e VAR MM ur en cobal t 50 se situe entre 20 et
60 % en poids par rapport a la concentration m-tallique totale. 5. Proced4
solon | "une quel conque des revendications 2 A 4, caracteris4 en ce que |la
teneur en nmanganese se situe entre 10 et 50 % en poids par rapport & la
concentation netallique totale. 55 6. Proc6d6 selon |'une quel conque des
revendications 2 & 5, caract~risd en co quo |a teneur en c6rium se situe
entre 5 et 30 % en poids par rapport | la concentration netallique totale.
6 EP 0 613 836 Bl [Y1illi 111111 111111 7. Procedd
solon 'wne quel conque des revendications 1 & 6, caract6risd en ce quo |'on
utiTise 0,05 A 0,7 %en poids de brone par rapport au pseudocunene. &
Procedd sol on |'"une quel conque des revendications 1 a 7, caract6risd en ce
quo | e rapport entre |'acide 6 acetique at |e pseudocunbne so situe
entre 1 & 1 et 4 a l. 9. Procede solon |'une quel conque des revendi cations
1 A8, emracteris4 on ce quo la reaction est conduite a une tenpdrature de
rdaction entre 140 et 240*C et & une tsnp~rature entre 5 et 30 bars. 10

10. Procdd4 solon |'une quel conque des revendications 1 & 9, suivi de la
conversion de |'acide trinellitique ainsi forne on anhydride trinellitique.
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