1 ’ Title of the Invention —_Process for the préﬁﬁ@ﬁ
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tréanmellitic acid and process for the production of trinellitic
aci d anhydri de Background of the Ihik\_sﬁ;é%ilka@ﬁeenkeplacedl' Field of the

| nvention ! The present invention| /8BNS e gy Or ocess for 10
the production of a trinellitic acid by oxi djjl ;ﬁﬂ | L ar oh&ef ceo Py
al dehyde and/or its oxide derivative in a li , and a process

for the production of high-quality trinellitic acid anhydride fromthe
trimellitic acid. 15 2. Description of the Prior Art
Convent i onal Fytlarehathe povsrErddxylic acid have been produced by

oxi dati on of ool yal kybsResae cotthe priahELbAtoE St ron psgupcurene,
P

trimesic acid from nmesi tyl ene, onellrtic aci rom dur ene and
mel | ophani ¢ 20d prodess ofe¥ sthkirmredurta dmeth trifel ldtdaepkeidIP- A- 6- 16655

di scl oses a Qﬁ8§3§fd%°r t he production of trinellitic acid by oxi di zi ng
pseudocunene in‘a Tiquid phase, in which the oxidation is carried out
in the prsesence of cerium cobalt and manganese and optionally in the

co-presence of 25 zirconiumand a brom ne catal yst and cerium and brom ne

are al | ORREKIECTRART | Fhey IBtIHI Wi dati on step by a batch met hod.

However, since the above catal yst systemis conplicated, and further,
since the reaction nethod is conplicated, it is difficult to recover
and recycl e theFBoldcef aiystEnvention In the oxidation of

al kyl benzenes to TRE" §2RQAMAL "D FLOFRLA Cr OPLYER XY | o A IS0t €

10 the production of a trimellitic acid by oxidizing dialkyl
aromatic aldehyde and/or its oxide derivative in a liquid
phase, and a process'for the production of high-quality

trimellitic acid anhydride from the trimellitic acid.

15 2. Description of the Prior Art
' Conventionally, aromatic polycarboxylic acid have

been produced by oxidation of polyalkylbenzene, and
trimellitic acid from pseudocumene, trimesic acid from
mesitylene, pyromellitic acid from durene and mellophanic

20 acid from isodurene are known. For example, JP-A-6-16655
discloses a process for the production of trimellitic acid
by oxidizing pseudocumene in a liquid phase, in which the
oxidation is carried out in the presence of cerium, cobalt
and manganese and optionally in the co-presence of

25 zirconium and a bromine catalyst and cerium and brominé are
allowed to react in a second oxidation step by a batch
method. However, since the above catalyst system is
complicated, and further, since the reaction method is
complicated, it is difficult to recover and recycle the

30 catalysts.

In the oxidation of alkylbenzenes to

corresponding aromatic polycarboxylic acids, the
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-2- al kyl benzenes differ fromone another in react|V|ty
dependi ng upon the position of substituted nethyl ar oy Trinellitic

acid or pyronellitic acid forned from pseudocunen ee Rﬁ&@ﬂb
structure in which one 5 carboxylic acid is p03|t|on nto
t he ot her, and thereforée, a heavy netal catalyst i

activity and the yield fromthe oxidation decreases as conpared wth
polynethylbenzene havi ng such a structure. Vari ous proposal s have been

t herefore nmad r. the 10 i ve a catalyst system Yields fromthe
oxi dat i on are¢%$éggﬁﬂﬁf 4%?%%F ¥§°H|PPFCBPP£S8¥r%Eo%%?Ct1Vl%%d recycl e
catal ysts si ndpdrdiei rieptiiors tthey Poditiidn of gaﬁﬁugat@@ methyl group. On the
other hand, it is kégﬁﬂﬁ%hat aniﬁﬁonatlc 15 al dehyde is for%edgbyp

converting aﬁl%ﬁ%ﬁkﬁhﬁﬁchydwéh&Kb@ﬂrp@ellltacféﬁh?lf@mm@@uﬁdﬁand used as a

raw mat eri al :%%% a [ boxy. c For
exanpl e, JP- é%u(gf (Hen%(fl sgfr%%esilgganét%tggwﬁ% 9% %%f%k?oénn i c al dehyde
i's oxhdi zerhax ¥ iwataerids dlsv positdonedt unuoupcbslpimlutc@ tehe kst i c

ol ycar boxylic i.d is method re U|r reactor, materi al
Porﬁed of ﬁlrﬁﬁé?ﬁﬂﬁﬁﬁﬁgrfb & megNy etBioﬁ?ﬁ@lgﬁﬁ %ﬁt&%ﬁ??ﬁ?eé)
Further, JP- Ar&7r384And %Qﬂeoéﬁ%l@ FRbROEhkNoxidathbg @c PO yd kyd aromatic

al dehyde is oxidized in the presence of cobalt, nanganese and brom ne in

a acetic aci Fompazras Wik Pod vBesayebenAeRroRariRg paigh a2 heaUGIzR d.
Plastic | ndustd] #9419 ddsBals! hbve Bek Bheflrore hQ4ET FRdigle for the

synthesis of a resin or "a plasticizer. cases, trinellitic acid
i s conveilfed impravemsnt oifc a3Cadeilgsanbydiede b:gu.ejledw(ﬁmu dilpe and in
particular, it as _an internedi ate,for e oduction of a

pol yester. xﬁigq%§QI§§FeﬁgpgovFPOn %gEaeéﬁréﬁ ?b££h5€i§ 19SS Ensi ve

and recycle catalysts since the catalyst system is

complicated.
On the other hand, it is known that an aromatic
15 aldehyde is formed by converting an aromatic hydrocarbon to
a formyl compound and used as a raw material for producing
an aromatic polycarboxylic acid. For example, JP-B-58-2222
discloses a method in which an aromatic aldehyde is
oxidized in a water solvent to continuously produce an
20 aromatic polycarboxylic acid. This method requires a
special reactor material formed of zirconium due to a high
bromine concentration.
Further, JP-A-57-38745 discloses a method in
which a polyalkyl aromatic aldehyde is oxidized in the
25 presence of cobalt, manganese and bromine in a acetic acid
solvent, to produce an aromatic polycarboxylic acid.
Plastic industries use trimellitic acid as an
intermediate for the synthesis of a resin or a plasticizer.
In many cases, trimellitic acid is converted to trimellitic
30 acid anhydride by dehydration, and in particular, it is
used as an intermediate for the production of a polyester.

It is therefore strongly desired to supply an inexpensive




trimellitic acid. The present inventors have studied the

producti on of trinellitic acid by oxidizing a dialkyt—aromatic

al dehyde in the presence of cobalt, nanganese and bromne 5 in an acetic
acid solvent according to the nmethod of the above TiPsket3s BEd ’éplacaand
have found the followng. It is difficult to recov the
catal ysts due to a | arge netal content in a crystalj Iﬁml

required to add i nprovenents in view of yields. 10

first object . ese nvention to provi de a process for the
producti on ofe %&%%t?é édﬂéééd whi ch does not require any speci al
reactor material for Thecgnéséﬁbushvemmfh Znange as trlichlddy Ithay preiduetdbdehyde

and/ or its oxide derivative, which permts the_recycle of a 15

catal yst and %hi ERIpe b} Eis 49kﬁ1§ﬁ(9&i9121n9 a dialkyl” ppomakd€hod using a
catalyst systemughySODal (the prdBANGTe AR 1N OfAgahbLE dRaAbRIB4S. |
I's desired to rove t reactlon rate and I
is a secod®d objezn met:he qsmetanlwameratqcomdtmgz@o phevmelehadpcbﬁcelse for

t he continuou v uctd on 4 tr| I|t| d froma
di al kyl arona g@g 59 Q%ﬁfgé addf%t ageofl r|va 8rawné'terlal
in the presem:@lbt teo megtdx;e:acﬁnd/ece@qtoaleythedenehmpedmauele@eaof

t he catal yst t f bal t b i ne. .25 .
e o alhees hSta bkt Ty fhasys Al qend 1onds: alsestravbreds o

raw mat eri al {Qraéhfuﬁﬁkéﬁéﬁghts iPhagd ©ifZQhe?Hsa heat-resistant plastic.
A plasticizer or plastic requires a | ess-colored high-purity

trinellitif% 30 aC|d aﬁhyasuaefasse.¢bwe¢ﬁuqﬁ|¢hetnnﬁaﬁnﬁ-1nventlon to  As
described in #PfA€%£ %%%éﬁ%tlon o%rtg?ﬁeiiiflécégld,

anhydride is % uce rontcr
whlch does not require any special reactor material for

t
t

continuously oxidizing a dialkyl aromatic aldehyde and/or
its oxide derivative, which permits the recycle of a
15 catalyst and which provides high yields.

"In a method using a catalyst system of cobalt,
manganese and bromine like JP-A-57-38745, it is desired to
improve the reaction rate and the yield.

It is a second object of the present invention to
20 provide a process for the continuous and advantageous
production of trimellitic acid from a dialkyl aromatic
aldehyde and/or its oxide derivative as raw material in the
presence of a highly active catalyst developed in place of
the catalyst system of cobalt, manganese and bromine.
25
Trimellitic acid is an aromatic tri-basic acid
and is essential as a raw material for a high-grade
plasticizer or a heat-resistant plastic. A plasticizer or
a plastic requires a less-colored high-purity trimellitic
30 acid anhydride as a raw material therefor.
As described in JP-B-58-2222 and JP-A-61-280448,

trimellitic acid anhydride is produced from crude
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-4 trinellitic acid obtained by oxidizing pseutdocunens;

di met hyl benzal dehyde or its oxide internediate with . £M¥E&WB gen in
t he presence of bromide ion or in the presence o _ heavy
metal ion as a catalyst. 5 Trinmellitic acio{ ﬂugﬁﬂiﬂr
produced by thermal |y dehydrating crude trinelliti to
230[err]C and distilling the resultant trinellitic acid anhydri de under
reduced pressure, as is described in Ulman's literature ("Encycl opedi a

of Industri ' N | o s e

However , th??%%ﬁ%%ca%ﬁfbger\%ﬁ é’épﬁrx&?dézggg péggg/jotc geggbve method is
not necessardinethaylisdrardloiehyde e its caridlepuniteymedndtiet wiikhdesired to
suppl y trinell'ticlacid anhydri de havi ng % Eigher quality as r aw
material for"A-9SHIE FEYFHY DI PHESENCST e REOPESRS L8Rt OpI 48t FRSi n
recent VePESence of bromide JRrBahé ¥eddd detalloses asnetbadalpswuhich
trimellitic acid is treated with boric acid. Further, For an

i nprovement of this nethBallibpanestd rahyibldests radicesh bys- 501271
discloses a {RiARM Ly %@é&f%&%h‘%@uu&%ﬁﬂt aflo96reg | s added

toatrinellitic aci e mxture is thermally treated and
the treated 230°CQ mindeldiisttiid laogdthehydsiitant trémelliti¢ cacidmproving its
hue. 25 weve the, triyrellitic acid anhydride, produced by
t he above ne??&%??iﬁ%uﬁnéﬁﬁ ?ﬁﬁ:%ﬁé?iqﬂfﬁﬁﬁﬁ’ngcﬁgréeﬁﬁrlbgdhﬁ% and purity,
and it is furlhedndesliteskdtnrsippPiBhcyclopeidial bift Tadaetdianhghendsthpv) ng a

much hi QFr @gality as a raw _naterial for a high-grade plasticizer or
heat- 3839 r ettt %ﬂ%st?m:ﬂqgg t* years. ~ Further, when
Pseudptcumsne or diaREby¥tbepral gelwéel 281 @ 4@ MBlffdalde YRR

i mpurities

by the above method is not necessarily satisfactory in hue
and purity, and it is desired to supply trimellitic acid
anhydride having a higher quality as a raw material for a

15 high-grade plasticizer or heat-resistant plastic in recent
years.

JP~-B-47-35421 discloses a method in which
trimellitic acid is treated with boric acid. Further, For
an improvement of this method, Japanese PCT Publication No.

20 4-501271 discloses a method in which at least 0.1 % by

' weight of boron is added to a trimellitic acid anhydride,
the mixture is thermally treated and the treated
trimellitic acid anhydride is distilled for improving its
hue.

25 However, the trimellitic acid anhydride produced
by the above method is not yet necessarily satisfactory in
hue and purity, and it is further desired to supply
trimellitic acid anhydride having a much higher.quality as
a raw material for a high-grade plasticizer or heat-

30 resistant plastic in recent years.

Further, when pseudocumene or

dimethylbenzaldehyde as a raw material contains impurities
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whi ch cannot be converted to trimellitic acid by oxi dati on, t he
resultant trinellitic acid anhydride is degraded in hU@MkSmw@&QBQME$ﬁ¥mJn

some cases, and it is therefore desired to devel op aj /Bl T3] 1

producing trinellitic acid anhydride 5 free of an influem #ﬁ ?llguthe
raw materi al . It is athird object of the I on
to provide a process for the industrially advantageous producti on
of a high-quality trinellitic -acid anhydride froma crude trinellitic

aci d havi ng 1, L nd 10 _containing coloring subs ces,. ght.ai ned by
t he oxidatio%hl%ﬂ %gnﬁééugscﬁﬁgﬁérg?gdfﬁegﬂyﬁ%g%gﬁﬁﬁéﬁ%ﬁ%i’ okid? &ﬁﬁéry of
the Inventiothe resultant trilelpies€nicidverihgldsi dvvies dgadidd denthue

studies 15 for overcom ng the above problens involved in the, producti on
of trinellitP8daPlgditindiagonereases, and it iggihesRigyansdesdged found. 1n

the oxidatioge@biop adhékﬁ¥ba59§$¥g§u@ : Of r ikl O34 € AT Wi dehe wat er

concentration in a solvent 1s adjuste a specific range, 20 whereby the
concentrabi ofireke pft ahsinbhvennedcansed drystid raw natemimdr.kably | ow, the

catal yst can be therefgre recycl.e . and th ileld of trinellitic acid is
al so inproved. On the R lsoa?s?&g’ld:% toF?élengO\(?g gf‘%dPﬁﬁ?ePEe&niﬁ%’\‘;‘él%? r’?Q/ed at
t he pr espibvideeat pp8céss2Bor the industfdliy . adrtpigesent i nvention 1
provi des a process fqr the production of trinmellitic acid, which

conpri ses oxPIPAIRELER Pl Ry PRI bﬁ%ﬁ%%t%JQE%ﬂﬁﬁg%ﬁkﬂ(ﬂc¥459nhYinﬁede
derivative ale 404t ergdRl FLhe1 Y i e LXVOEA AP AdW Hhrity Gaf [N a | over

al i phatic carboxylic acid solvent having a 30 water content "of 5 to 70 % by
wei ght iF0t heoptedaing oplaring substancesombtiainad dihddey oxidalrt ignd

bromne. ¢ pseudocukhENEE: alRE: Ry ASENYal dMEMSr s have found that a

Summary of the invention
The present inventors have made diligent studies

15 for overcoming the above problems involved in the
productién of trimellitic acid, and as a result, the
following has been found. In the oxidation of
dialkylaldehyde and/or its oxide derivative, the water
concentration in a solvent is adjusted to a specific range,

20 whereby the concentration of metals contained in a crystal
is remarkably low, the catalyst can be therefore recycled
and the yield of trimellitic acid is also improved. On the
basis of the above finding, they have arrived at the
present invention 1.

25 That is, the present invention 1 provides a
process for the production of trimellitic acid, which
comprises oxidizing a dialkyl aromatic aldehyde and/or its
oxide derivative at 180 to 240°C with an oxygen-containing
gas in a lower aliphatic carboxylic acid solvent having a

30 water content of 5 to 70 $ by weight in the presence of a
catalyst containing a héavy metal and bromine.

Further, the present inventors have found that a
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- 6- zi rconi um manganese- brom ne catal yst, a ceri um nanganese-
brom ne catal yst and a zirconi unmceri um nmanganese-brom_ne c_pa yst have

hi gher activity than a cobal t - manganese catal yst i oggk

di al kyl aromatic al dehyde 5 and/or its oxide derivative I I ved
at the present invention 2. That is, tHE

I nvention 2 provides a process for the production of trInE||ItIC aci d,
whi ch conpri ses oxidi2|ng a dial kyl aromatic al dehyde and/or its 10

de d t t at t bet 180 C
and 240 er 1 PE R BERg B EoRT F AR y® 2o RS b | DIRA N R00RP85RYI | bl d

in the presercaiok @aaBa0fsBeafBNgapesEon ium-Cad B b imaMRinRBeCHHoal RieNd
zi rconi um and/ or cerium Further, the present inventors have

made dili gesetesystubrEe hégheyerebhvhy t Heamdorcdhad t-mangansseperti es of

trinmellitic | hydr h as been
found. In tﬁg%r?ge’%gdng tggpgggggegé <Ir5 (Fjil%:]é]%;l eazfo‘?c{a!tﬁ[‘g %gdggj‘fﬁﬂ%l for
|nprOV|d@ t hedhoe @tstpxmééldermvatlvb, andrimady iade;ivanl eti ddeof boron
added is conc%ntr%tgdvln ? distillation colum bottom during the
distillatiof; the- ™ BBELSH Tquid I's caused to have a high boiling point,

t he bottom t enpermia €.5,S thal pedsand LheeMts608S2tyroOFided asi due i's
caused to increase. As a result | ndustrial]y, the dlstlllatlon i's
difficult. Psocess for thp predRgsion (f neringlldtds @cishywhigh |

distilled apdm ??Qéé@t 8HiMi Lngi & cal At a?rdn\é:tticd alraeth%e an ?b§t !ﬂtkation

colum bottomto a thermal treatnent step e. hernmal treat nent
vessel I%MepﬁbﬁetﬁerthhéVe in @oliqmﬁp;nhaﬂe<ﬁttauiampgmatMasubathEan

bottom Ii qu'lg r| rrel lﬁg‘%vg.hdgdso'igébgie Pfé?ﬂfm&d c?ﬁi gﬁu&ﬂ{ a

m xture I'c acl d an

thermal |y tcaabeﬁymmdeactédunedh@rpfﬁnﬂnnerbﬂiuanmummmmamanbanese

! catalyst system containing zirconium and/or cerium.

Further, the present inventors have made diligent

15 studies for overcoming the poor hue in the properties of
trimellitic acid anhydride, and as a result, the following
has been found. In the method of Japanese PCT Publication
No. 4-501271 for improving the hue of trimellitic acid
anhydride, an oxide of boron added is concentrated in a

20 distillation column bottom during the distillation, the
bottom liquid is caused to have a high boiling point, the
bottom temperature is raised and the viscosity of a residue
is caused to increase. As a result, industrially, the
distillation is difficult.

25 In contrast, trimellitic acid anhydride is
distilled and separated with circulating a liquid in the
distillation column bottom to a thermal treatment step,
i,e., a thermal treatment vessel, whereby the higher
boiling point of the distillation column bottom liquid can

30 Dbe avoided. Further, crude trimellitic acid or a mixture
of trimellitic acid and trimellitic acid anhydride is

thermally treated under reduced pressure in the presence of

e e it}
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a boron oxide in the smallest ampunt that is necessar§‘~Eﬁa“““fhen~Lh‘h

oxi dation product is distilled, whereby trInE||Itbﬁ cid anhydrlde
having a high quality can be stably and advantagez;

“ froma
trimellitic acid 5 raw material having a | ow purity. { ° have
arrived at the present invention 3. That il y
I nvention 3 provides a process for the production of tr| aci d
anhydri de fromtrinellitic acid obtalned by oxidation of 1,2,4- 10
al i phatic-grpo u i tu enzen Iben deh de and/or jts
oxi de mterrreg%s’:d%'%%ﬁp’tghtl g&sémégﬁﬁ? aﬁé PGSR Vg 2 and ' ©
trimellitic tasird tove @xm:i)aﬂ:libﬁ pkoducttis rmiétilre@,cwdmé trimellitic acid

anhydri de, Oq&fkﬂ- gnag%pdggﬁgégiégggﬁééééhgg%gh;'C aci undegnﬂeat

t oget her 15 1%51 d eTua iy oty cing a
eoycl iy pa el e e B b T R A e
step of Phe ndemedleripdabrFang a low purity. RAs wheelsedt,t thaynbavet oget her
wi th boron i &2 eferably, a boron oxide in an
anmount %}%ﬁgﬁ gﬁogk ﬁ?%gse g%b€£%§??ﬁabllltlc acid or the

m xture of trlnellltlth&nnxkAMUﬂe toriesehnlti inoeatidnaBhydoviiées a i s added,
the thermal _treatne carr er a reduced prﬁéfure of 200

torr or |es®TECCES gﬁﬁeEQFuP£°§?C§B°n;% [ e Fdri e dhanhydhidst es, and

then the hedtro eatied11itiBr 88u8t obBaiméd Ak CRE A4t ¢ 3t,id I4at i on col um.
Furt her in the trinellitic acid and the trinellitic acid anhydride

whi ch al® t @liehekicoguesnsravbshitinted | bensene csliahkytbenzaldebydeent of
the trimell 'atn'd(70"i’:c'1@sb8§§geOﬂnﬁgﬁné%%%%%[mﬁ%h Frodlsd b:% digel ef erably 3

% by wei ght or resent entors have
found the thefrollldw hyeatingettrinellhcia arid an >a: lmedm‘ret ifrel 1itic

trimellitic acid with trimellitic acid anhydride, obtained

by dehydration of trimellitic acid under heat, together
15 with boron oxide under reduced pressure, then introducing a
thermally treated product into a distillation column, and
continuously recycling part of a bottom liquid in the
distillation column to the step of the thermal treatment.
In the heat-treatment together with boron in the
20 present invention 3, preferably, a boron oxide in an amount
of 50 to 900 ppm based on the trimellitic acid or the
mixture of trimellitic acid with trimellitic acid anhydride
is added, the thermal treatment is carried out under a
reduced pressure of 200 torr or less at a temperature of
25 250°C for at least 5 minutes, and then the heat-treated
product is introduced into a distillation column. Further,
in the trimellitic acid and the trimellitic acid anhydride
which are to be introduced into a distillation column, the
content of the trimellitic acid based on the total amount
30 of these is preferably 3 % by weight or less.
Further, the present inventors have found the

following. trimellitic acid or a mixture of trimellitic




acid wth trinellitic acid anhydride, obtained by dehydrati on of
triimellitic acid under heat, is thermally treatedrﬂ r duced
pressure for a long tine wthout addi ng any oxi de ._e “ rease
the content of 5 trinellitic acid to 3 % by wei ght or |[JKE n the
distillation is carried out, whereby trinellitic acid havi ng

a high quality can be stably and advant ageousl y produced fron1a
trimellitic acid raw material having a low purity. As a result, they
have 10 arrived @withe tRiRsentitiBVERLdOfnydride, obtained Bt 1S, the
present invention 4 provides a process” for the production of

trinellitic sehydapiyan aé trlmﬁlbntt¢ud©ldrmmdﬂﬂ|heai¢uﬂajQﬂﬂnmaiiy by
oxi dati on of I t|t e
di al kyl benzal' e%"téd ppagh . FaAAERE" BEORRRLE ASE 4 e’bqqxef#e ot

conpri ses ad‘dliﬁlgrrahb/yokﬁaat olﬁgbbroﬁpl totdecred sk athe donddite onf
trinmellitic acid th trinellitic acid anhydrlde obt ai ned ¥¥ﬁ

dehydration &FiCeLdditict Eidcta AnfePY Heetdhtmy 194 and Fhsint
trimell Itlc @qns%ha&%qoan15heakgiaay&99ur\Lh@E%I%P Efm@ilﬂttl'cc Raigd and

trinellitic acid anhydride is Yo b t” or less, and Introducing
t he thernall?nbwdéﬂdé halegoéub@gth@ablﬁws¢anIbﬂ|Sﬁﬁhﬁﬁlﬁﬂd In conditions

of the is 200
torr or Iess %%ng ﬁ%g%a u%ro@égg %%ta gﬁteég;g ¢ g&ﬁﬁiq%gltine peri od
for the treatagetriad ahvhﬁgsa Bﬁwnpuniﬁy As a rBsuét,Deheri hhiven of

Dr awi ngs exnppl e. of the flow of the
process ¥®r ?ﬁglﬁﬁgdagt%gﬁ BFeF?xﬁe}?Y?WElg%lﬁ'anhydride, 30 provided by

the present invention that is, thR! dre@dnbesakeRtion of pkbeiddyeation

process for the production of trimellitic acid anhydride
from crude trimellitic acid obtained by oxidation of 1,2,4-
aliphatic-groups- substltuted benzene, dialkylbenzaldehyde

15 and/or its oxide intermediate, which process comprises
thermally treating trimellitic acid or a mixture of
trimellitic acid with trimellitic acid anhydride, obtained
by dehydration of trimellitic acid under heat, until the
amount of trimellitic acid based on the total amount of

20 trimellitic acid and trimellitic acid anhydride is 3 % by
weight or less, and introducing the thermally treated
product into a distillation column. In conditions of the
thermal treatment, preferably, the reduced pressure is 200
torr or less, the temperature is at least 250°C and the

25 time period for the treatment is at least 30 minutes.

Brief Description of Drawings
Fig. 1 shows an exmaple of the flow of the
process for the production of trimellitic acid anhydride,

30 provided by the present invention 3.

Detailed Description of the Invention
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9- ‘ The di al kyl aromatic al dehyde used in a faﬁf_‘__“‘T*TTa#—
1)

I mthe oxidation in the present inventions 1 and 2 |n@m§6hsuhs3%n
2, 4- di met hyl benzal dehyde 2, 5-di net hyl benzoi c al dehyde

3, 4-di net hyl benzal dehyde. The oxide 5 derivative thereof i M]Hﬂ”’”’,}
2, 4-di net hyl benzoi c acid, 2,5- di met hyl benzoi ¢ aci d,

3, 4-di net hyl benzoi ¢ aci d, fornyl met hyl benzoi ¢ acid and net hyl phthalic
aci d. The | over aliphatic carboxylic acid used as a

solvent in the above QKEdBEAQE&if?fghéﬂiéﬁgiﬂﬁéifééggﬁpﬁ rQO?Ob'C aci d

having 1 to 5 carbon atons can romformc acid,
acetic acid mqnemnaﬁnxnzﬂhejox1dath@mynhctaeipresentximventbdn$hbsnuiAbet|c

d and d f jdis. .
e 4 cul ar |y ERST o ARinet B SRt 0, BFtaRE AV endotor vent is s
to 70 % by aldé’b?;,{cﬂi‘tand)rﬁflle-rcﬁlﬂle‘th%@bbﬁzﬁﬁld%/h%lem'T.Htt oxMiRn the water

content is |lo han the above lower Iimt, a salt of trInE||ItIC aC|d
and heavy nedewivativefiteneshdncdudes, 2, 4-dimathribentalgsackdt i2ity

t herefore dqgﬁﬁ be é'%%i%o gmgtgﬁmggﬂgg ﬁk?ﬁé ggf t han t he above

upper limt Seacti on Tt ecrease € yield is therefore
| ow. formylneish \imnroiaf atche auﬁvmathymphbhahnoua¢1®f t he

di al kyl aromatic al de de and it xi de derivative is nerally 1 to 20
tinmes, preferably 3t M ?I%ES fﬁééatlc carboxpllC ?ngtug%%lﬁstﬁe present

i nvention 1 stsBfent 1memey apival oxlidasiancakahysalipRat@nganese al one or
nanganese and cobalt are used as a catal yst. The oxl dation I n the

present 1onvE@RIWFREPQIESC &C1g bavirgst, T Br 63T hen atomg Rpthekle Rised
catal yst confdi du -tidd GHYH PR Rd05 48" | QEﬂat%Q acid, propidese d@nganese,

cobalt, zirconiumand cerium conpounds i ncl ude organic acid salt's,
hal i des and butyxsiar ariat e mixtpgesi ofl dheset iAcqlriaf @gisl angl use them in

propionic acid are preferred, and acetic acid is
particularly preferred.

15 - The water content in the solvent is 5 to 70 % by
weight, preferably 10 to 60 % by weight. When the water
content is lower than the above lower limit, a salt of
trimellitic acid and heavy metal is liable to be formed,
and the catalyst activity is therefore decreased. When the

20 water content is higher than the above upper limit, the
reaction rate decreases and the yield is therefore low.

The amount of the solvent to the amount of the
dialkyl aromatic aldehyde and its oxide derivative is
generally 1 to 20 times, preferably 3 to 10 times.

25 The oxidation in the present invention 1 uses
heavy metal(s) as a catalyst, and manganese alone or
manganese and cobalt are used as a catalyst. The oxidation
in the present invention 2 uses, as a catalyst, a bromine-
manganese based catalyst containing zirconium and/or cerium.

30 These manganese, cobalt, zirconium and cerium
compounds include organic acid salts, halides and

carbonates. In particular, it is preferred to use them in

9 THIS SHEET HAS BEEN
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10 the formof acetate or brom de. ___The bremne—comnmpound

used as a catalyst for the oxidation is not specially limted so | ong
as it is di ssolved in the reaction system and gengkeshes HsEsF ased g5
The brom ne conmpound incl udes inorganic bronides such gg‘mn ]

brom de, sodi um brom de and cobalt brom de, and or {1 “. such
as tetrabronoet hane. In particular, hydr ogen brom de, cobalt brom de
and manganese brom de are preferred. 10 According to the

present inventyons 2. zd'f_r Ca%%it;.él@yestor grroﬁﬁ%gm Is added to the

manganese- brom de system cat n this case, the catalyst activity
I s enhanced, and the Therleaothims caipoursl greeat lay anpabadégst| forsthe

particularly ., . preferred to add.both zirconi,umand cerium , 15
The concent r at¥f 61 of°h ne ﬁ@&v?pﬁﬁféﬁéé’) iRLERE SO lg \Ahtlt 9. 03 to 2 %

by wei ght, pref&iciblad Q.r0THe0 rba¥th¥n sysvwehOihd y¥esrdthes G Med ion.
concentration is |ower than the above lower [Im¢t, the reaction does

not proceéd. TherPraRine compoangsdnedhdent Laeroan bk deesidefe sBvaupper

limt, the 2 es .agdv  Qf f f£1ion.

Manganese i s%g%%%ryyr&g@ as Sgaﬁggvggrarg%gﬁ gﬁ%i ?‘gb%igga!%f&&deqnaayn%e used
as part of therdegaly bmetmdldes such as tetrabbhemobbthdnei r donpamtiacdlee; i um
are added to t he he nmet al osition ratio i rably

) . f
25 as fol | oY GFT hEBHEEs GPEPRE POPBFOgnBUn NS ITHR hARPLAS 3R al s,

the content qirgfidremi.umis 1 to 10 % by wei ght, the content of cerium
iIs 1 to 20 %by weight, and_the - content of manganese is 70 to 98 % by
wei ght. 10 Apeo¥ing re0 dd dmasantodnventaens 3y vehFcPaignos 30

(0 2 e, 2 38loq il Ui bl oud e Sbtron eyl e i

not proceed. Mhdhisheaseonithe catalyst activity is enhanced, and the
reaction rate is greatly improved. It is particularly
preferred to add both zirconium and cerium.

15 The concentration of the heavy metal(s) in the
solvent is 0.03 to 2 % by weight, preferably 0.05 to 1 % by
weight. When the catalyst concentration is lower than the
above lower limit, the reaction does not proceed. When the
catalyst concentration exceeds the above upper limit, the

20 catalyst causes an adverse effect on the reaction.
Manganese is generally used as a heavy metal, while cobalt
may be used as part of the heavy metal.

When both zirconium and cerium are added to
manganese, the heavy metal composition ratio is preferably

25 as follows. On the basis of the total amount of the heavy
metals, the content of zirconium is 1 to 10 % by weight,
the content of cerium is 1 to 20 % by weight, and the
content of manganese is 70 to 98 % by weight.

The bromine concentration in the solvent is 0.05

30 to 2 % by weight, preferably 0.1 to 1 % by weight. When
the bromine concentration is lower than the above lower

limit, the reaction does not proceed. When the bromine

10
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-11- concentration is higher than the above upper—tint,—severe
corrosion takes place. The atomc ratio of the heavy netal catalyst to
bromide ionis 0.5 to 10, preferably 0.8 to 5. ThlssheetHaSEmReplaced

oxygen-cont ai ni ng gas used for the oxidation 5 includ nd a
gas m xture of oxygen with inert gas such as nitro S

the nost generally used. The oxi dation reactor

sel ected froma stirring vessel or a foam ng colum, while a stlrrlng
vessel is 10, gE@B@EEEgoﬁois %I&ﬁé%fﬁﬁaﬁ“ﬂﬂé'éﬂbdé1d%p@QaQHﬁﬁt tBoere
reaction procedure 1s prefera according to a sem -batch met hod or a
conti nuous neblodsibn thbesepia@@tcﬁhmeaMOmlC ratiip D§ pheflkeawy metal

h 6
cirer the toFREANPEncal STRL Ao TR cte o 5 Faut abBA T SR, OCEnSPar ng ¢ he

oxi dati on. I n t he TeNtOxgensconthtdingt gas @secﬁefasedtm@ X 0 tieora
plurality of reactors in series for inprovi hgp{eactlon . éielg.

The tenpe?at dRE1HEE PKEIBR| 93 3% Qﬁﬁ)q%féﬁﬁﬁ CEYISE WhiEbs dP&EEY 190
to 230[err] C,.l e_.Qax t SPREr AT € a4 gugﬁédﬁoghe 8Re¥g1IRNge,
by- product s Fﬁgrgggg ?% ggg%gggn aﬁ%ithe ;feﬁd of trInE|?ltIC ac?d S
| ow. used. |n the oxidation, the oxygen-containing gas is

conti nuously supplied to0 the act or g e e | | S
cont i nuous! Y wi t hdr awF e GR °Ph598?g§§u?§ sbigkeld ££3 4 kﬁ%‘ﬁe}#‘#],
preferably 1Qe%@e300kgécnbemihg Jbﬁmmmygﬁmje a(ﬁﬂﬂﬁﬁﬂngﬂﬁamsdlnidischarged

gas fromthe reactor is vol une, pre ably to 5 % by
vol ume. 10 preferred fﬁé FBQE%%%eQE iﬁ%%%%ﬁﬁi%ﬂt41§94é§9 Eéﬁdenser

for Condens'Q%a%th@hgﬁrQEQHﬁieoisSﬁ%éf%%aﬁ%¥$§&d&¥hﬂﬂbtﬂUEa semdh®@h%hged

gas and water generated by the oxidation condensed sol vent and
wat er are gemethlodyoresycbatiingoesemethod. In the semi-batch method,

-12 - it is preferred to continue the supply of the oxygen-

containing gas for 5 to 60 minutes after the termination of
15 the feed of a raw material, for completing the oxidation.
In the continuous method, it is preferred to provide a
plurality of reactors in series for improving the reaction
yield.
The temperature for the oxidation is 180 to 240°C,
20 preferably 190 to 230°C. In the oxidation temperature
outside the above range, by-products increase in amognt,
and the yield of trimellitic acid is low.
In the oxidation, the oxygen-containing gas is
continuously supplied to the reactor, and gas after the
25 reaction is continuously withdrawn such that the pressure
is 5 to 40 kg/cm?, preferably 10 to 30 kg/cm’. The oxygen
concentration in discharged gas from the reactor is 0.1 to
8 % by volume, preferably 1 to 5 % by volume.
The reactor is provided with a reflux condenser
30 for condensing a large amount of solvent contained in the
discharged gas and water generated by the oxidation. The

condensed solvent and water are generally recycled to the

THIS SHEET BAS BEEN
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reacior, while part of themis withdrawn fromthe reactiep—systemTor
adj usting the water concentration in the reactor. The

residence time of the reaction liquid in the I eact Ofrhis She@@AEB@h RyplaCedS

to 5 hours. Wien a plurality of 5 reactors are provided inj
above residence tine Is a total of residence tine perﬂmmﬁﬂﬂm
plurality of the reactors. A reaction m

oxi dation is cool ed to a tenperature approxi mtely between 10[err] C and

120[err]C, 1Q prefera to enpe r ' r
40[ err] C, re%ﬁ%" ! g’%%%ienggrsér %t éﬁéﬁﬂsfig@g&gﬁ%ﬁi (ra%ﬁr/ﬁnt?%[e}% eﬂae(%t%c}%n
m xture by fidyistain @droaddestinbught separatomeentietion isepdreatmedadionde

crystal of trimellitic acid reslurry-washed or rinsed,with watger or
hydrous acetic acid, tH'¢ TS SrdaH @fiﬁﬁ&rF?Fgg}oﬁegégg}ge%%.ghe
contai ned in @ty Sllgenerally 0.5 to $hBo@Xé datinem iaS pRuebeiabl yf
continuously carried out, and in the continuous nethod, a nost part of
a reabt i oreaadidrsr areqesevatedr inheesépar athenakRve neehdancg time of

trinmellitic acid f t i ' i Xt u ' ecyc ts idation
system Partaiosf % r%%rrgelarét%i %)résgrg'téhglrg F}é%oégriédlé s%i%s?ig][l]g%dhfq;oﬁir rHrafeSr:g]!v‘:'idng
formed wat er ragattidyes.remai nder is used as a sol vent. The

trimellitic acid crystal obtai ned ,accordi to_t.he, present . tion 1
has a very smal |l conte%tr%ﬁcgﬁPWuﬁigiqﬁﬁzﬁggnb&&eh8§l§a529§ E?gﬁnggaty, and
therefore, o td ivEddrdbiteracappabhyflatdeycBatheewbl Gidethddy 20°Cect
dehydrati on under heat w thout any special purification

That is, l@hepuafer@bdikyHo & SRBPPE2EPAENFRRISHIBAES LY #0°E @%ﬁ%&g%&%ﬂ vative
| sfare oxi di zagh 1h SdiMeq crg@ltia@h%i Separhexy! Fromctitk sela@ntorcont ai ni ng
water in the specitied range according to the present invention 1, a
- 13 - mixture by filtration or centrifugal separation. The
. separated crude crystal of trimellitic acid reslurry-washed
or rinsed with water or hydrous acetic acid, to remove
15 organic impurities, metals, etc., contained in the crystal.
' The oxidation is preferably continuously carried
out, and in the continuous method, a most part of a
reaction mother liquor after the separation of the crystal
of trimellitic acid from the oxidation mixture is recycled
20 to the oxidation system. Part of the reaction mother liquor
is distilled for removing formed water and the remainder is
used as a solvent.
The trimellitic acid crystal obtained according
to the present invention 1 has a very small content of
25 heavy metals and has a very high purity, and therefore,
trimellitic acid anhydride can be obtained by direct
dehydration under heat without any special purification
step.
That is, when the dialkyl aromatic aldehyde
30 and/or its oxide derivative is/are oxidized in a lower
aliphatic carboxylic acid solvent containing water in the

specified range according to the present invention 1, a

et st .
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trimellitic acid crystal in which the heavy netal concentration ia very
| eow can be obtained at high yields. Therefore, a nogig
catal yst components cont ai ni ng heavy metal and brom ,Réﬁhsﬁém %ﬁ in
the 5 nother liquor after the crystal is recovered, and H !
mot her liquor is recycled to the oxidation reactor, wher
catal yst can be recycl ed. In the process of the present
i nventi on, therefore, the cost of the catalyst for the production of 10
trInE||ItIC Is e ngl_ f r LTt i d

h nidddTe C ac
can be eaS|I$E6&F&?Qt3% %gﬁﬁ 8§29F?9 9% *ﬁiéﬁz&mérﬁéavrecoézrlng t he
cat al yst conm@m&nh&ra$1maa$aresrﬁolow camlhﬁrnbﬁ&ﬂnednaﬁﬁhughMMM@ﬂﬁﬁntaI
pol lution can, be al so d. cess according
to the preseﬁpelﬁ&@ﬁFv i e 1pafﬁ ot ﬁ%%n??%ﬁ%¥ﬁ$ #5 r%ﬁ%% in the

cat al yst conmpepertisning h@aﬂybﬁedemr@ﬁ@eﬂrommbtmefcmtmméaie imedbieor does
not require a special material In the, pres Q%ﬁln entlon

2, the naﬁgaﬁ@§@35réﬁﬂﬁ@rZGft§§sFEﬁ1EﬁY%F?%tl%cﬁﬁ%ﬁYﬁQﬁF«Nﬁ9
211 coni UM aNghother® 423 Qeggﬂe a&é' Y8l Selda{oh tf@au%rcow@}tewnal

cobal t - manganese- r omme system and dlalkyl aromatic
al dehyde and/tdre mbxadyﬁdecdarbeareagcled arelis OX|d|zed in a | ower

al i phatic carboxylic afflltdttlﬁ P%J:rs?gl \ére?(r)lt efc%gﬁeak’@'e?%n}e??ﬁ%ﬁi’?%we speci fied

range in the prese Ic’ acid can be
conti nuousl y reRiraifeed,athli gbsyi eEdshe catalyst for Titee qmuduw.awm of

productlon of trinmellitic aci d, whi ch ha vent i
difficull0 cdvimeldditiice@cddt c8p Pgceerueageto ?Wé;{%rhﬂﬁﬁ’l ntlon and
the trimel | tiGne11535id 3 dOBRA B@deaélbygﬁuyiﬁi@@ and theeauunt thé an

intermediate formed is snmall. Trinellitic acid can be
- 14 - ddsdr dloar eeceveriiabl $hadeahe hyebustyponeniie af iNeFaSitiest Hpr
the prevention of environmental pollution can be also
decreased.
15 In the process according to the present invention

1, the cdncentration of bromine in the catalyst components
can be decreased, and fherefore, the reactor does not
require a special material.
In the present invention 2, the manganese-bromine
20 system catalyst containing one or both of zirconium and
cerium has higher catalyst activity than a conventional
cobalt-manganese-bromine system catalyst, and when the
dialkyl aromatic aldehyde and/or its oxide derivative
are/is oxidized in a lower aliphatic carboxylic acid
25 solvent containing water in the specified range in the
presence of the above catalyst, trimellitic acid can be
continuously obtained at high yields.
The continuous production of trimellitic acid,
which has been conventionally difficult, can be carried out
30 according to the present invention, and the trimellitic
acid is obtained at high yields and the amount of an

intermediate formed is small. Trimellitic acid can be
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and the present invention is highly significant in industry-:
Teimellitic acid used for the purification in the 5 present |nvent|ons 3

and 4 is produced by the oxidation of 1,2,4-aliphatic Wéd
benzene, di al kyl benzal dehyde and their oxidation inter
Specific exanples of the raw material for the oxidation

pseudocunene, 2, 4-di al kyl benzal dehyde, 2,5- 10 dlalkylbenzaldehede
3, 4-di al kyl benzal dehyde and oxi dati on i ntermedi ates of these such as

3 a " G AR e et ephy. Skiar Ageatt Bt SRR B AT O

oxi dation is gl HIRCEIBIenty ihegutiod is hiyklw gignifidint din IG@WHtrand
there may be used a raw material containing 5 %or less of inpurities
whi ch does not formtrinellitic acid by oxidation.

Trimellitic acid can be-OhiA N Ry iQKidied #9rl BBe pur2PO¥EL0¥hdahi Bl r aW
material wi th nolecular or gaseous 20 oxygen in the presence of a heavy

metal oxi 8at |p:tre5(ﬁaﬂallylsitentlon§u§haa§ ﬁahgaﬂé@@lqifﬁi Y ithe Pxitatd xiafat i on

of allphatlc S e C|f|cally, t he above
raw naterla sucl §§§§é35%§§ngﬁggg%gggidyp %%afbenzaldehyde S
oxi di zed VMtfdﬂHﬁK¥ﬂHdﬂ2&$@ﬁM¥delanﬁatBELDroalﬁgmtmnmnﬁﬁbrMﬁdmaﬁﬁSMH d

solvent at a te ,e,ature appr oxi 200[.err 80[err]C
in the presem®¥ é%?%W%Lﬂ? Pﬁ”&h %th@g@erlﬂﬁdgar Jéﬁé} f%hine are
co-present. ﬂﬁ‘cl%éifgidéaao%%&ene, b¢4caiamglmeﬁz@yd@wd@,na,cﬁ— a batch

nmet hod, a sem - conti nuous nethod and a continuous_ nethod, while it is
the 30 Afst Praflerlitedzad dehedsyr ¢/ ﬂodéﬁ%kﬁ9b?%éa%@@HY¢ﬁuﬁﬁg °X1g%&%ﬁﬂn on
met hod. ntermedl-@égﬂgflWhe%eaghgh'§s0§t@l@f§l@¥ Eéﬁ%éﬂgﬁﬁkﬂdﬁylfb
-15 - ase oxl dation € present inventions 3 and 4 are

preferably ceaaldyjZmﬁ-dnahkyib@naEnoarbbxyludea@ldnﬁ$A41|c

dialkylbenzenecarboxylic acid, etc. The raw material for
the oxidation is not necessarily required to have a purity

15 of 100 %, and there may be used a raw material containing
5 % or léss of impurities which does not form trimellitic
acid by oxidation.

Trimellitic acid can be obtained by oxidizing the

above oxidation raw material with molecular or gaseous

20 oxygen in the presence of a heavy metal oxidation catalyst
such as manganese in a liquid phase oxidation of aliphatic-
group-substituted benzene. More specifically, the above raw
material such as pseudocumene or 2,4-dimethylbenzaldehyde
is oxidized with molecular oxygen in water or a hydrous

25 acetic acid solvent at a temperature approximately between
200°C and 280°C in the presence of a catalyst in which the
heavy metal and bromine are co-present. The oxidation can
be carried out by any one of a batch method, a semi-
continuous method and a continuous method, while it is the

30 most preferred in industry to employ the continuous
oxidation method.

Trimellitic acid is obtained by the above liquid
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aci d under heat before distillation such that the trimelTitic acird
content in a mxture of trinellitic acid 5 with trinellitic_ acid anhydride
is 3 %by weight or |ess, preferably 0 to 1 % by vveig‘fﬂSheetHaSBee“ placed

However, it is very difficult to increase the dehydra ﬁ” IHH umw

trinellitic acid fromthe crude trinellitic acid as d
when the dehydration is 10 carried out in one vessel under slightly
reduced pressure or atnospheric pressure. It is therefore preferred to

i vide o dehydraul o, repeler Pl LS8%rA4@ e 0N ANs 3, aRicucase the

dehydrati on exa . In~aTtirst

dehydr ati on peagkeabliheaibiecl heh ity dadngiait ion wilerudeat: risedaditied out
at a tenperature of 200 to 300[err] C under atnospheric pressure or a
reduced pres@gid sadsrnhenb Pafrrerdksiohl kafdidpearagh dhatafd®  in a second

dehydration hithge y ' ' it€fte of Winddakid heduced
pressure of fg%%%g%%t%? ?ggg,gégﬁéggé?ngbf§ 10636Brr 3{ | ess, whereby the
content o withr tmeheliitiacadidhantydsidetisichyidia elightagirudesdto 3 %
or |ess. ond Qﬁgydration reactor (therma

h
t r eat ment ve?ggﬁffapﬁg PRE% |§$$%5Y%% is also carried 25 out at the

same tinme, whereby a cwvergnpandst vesy difcédoudtted incaeasepdoent havi ng
a high boiling_point condj tjons, of, conve conmponent

.. As . tg ng the col
to a conponefehydragionngabifi gh bHirehyt bbbt MCciq ¢ Hé@rﬁ&ﬁnﬁr %o carry out
thermal treatyBil.13t +2800e8 b &5 0l SéNSEd fowd WiRasttHe HohyRatLidh ikhe

preferred tenperature is in the range of from 250[err]C to. 300[ err] C,
and the h)gherrried: oupeint ane vesseheurder |ekigHey redyapd pIEssyreequir ed

1361 O, AP ERE e Prob BB P gt i thergfore praferred to

- 16- whién erature s hi gher than
deconposi t i orliefider andkehiytirat ich dreadiyolr | e at Imedboriger stagesegindgi bl e.
Vhen the aboye fhettRlyLr §3hTER ! 8n AL 8% Offwise.

For example, in a first dehydration reactor, the

15 thermal dehydration under heat is carried out at a
temperature of 200 to 300°C under atmospheric pressure or a
reduced pressure causing no influence on the operation, and
in a second dehydration reactor, the dehydration is carried
out under a reduced pressure of 200 torr or less,

20 preferably 100 torr or less, whereby the content of
trimellitic acid which is not dehydrated is adjusted to 3 %
or less.

In the second dehydration reactor (thermal
treatment vessel), the thermal treatment is also carried

25 out at the same time, whereby a color component is
converted to a component having a high boiling point. As
conditions of converting the color component to a component
having a high boiling point, it is required to carry out
thermal treatment at 250°C or higher for at least 5 minutes.

30 The preferred temperature is in the range of from 250°C to
300°C, and the higher the temperature is, the smaller the

time period required for the thermal treatment is. However,

THIS SHEET HAS BEEN ]
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under reduced pressure, the color conponent is converted to 5 a confponent

having a high boiling point, and it can be renoved by distillation.

In the present invention 3, for decreasing the reS|d@mﬁsmkun§B I&ﬂhed
thermal treatment, an oxide of boron 10 typified by orhto

met aboric acid, tetraboric’ acid and boron oxide is add mumagw,
dehydrati on reactor. As an addition nethod, it nmay be i the
f orm of a solid, or it nay be added in the formof an agueous

sol ution. ron Go a g¢plum bottom

liquid to awpfau 8eh5$PR§r39H n rd%}ﬁ}%?gﬁg g?gat extent when
it is Conceﬂhb@h@dsunlbheocotnmmebbitrmni¢iﬂﬂahhydrudeaisﬁmuiﬂdn@bmon col um
in a distillation step subseguent to the thermal treatnent. The oxide
of boron iseqergible- 2B8henqhke ?HOY%et%?Eﬂqkﬁﬁr%éEaﬁﬂ t dfacard 1fge o8 ary

for qual'tyunder'gEBQ%@HEEEessure, the coldPdonponddte iaXicdpvel-ther @8 is

newy added 1 n a rati o, based on the trinellitic acid, of 50 to
900 Ppma ppatp@ngnltyhsmn@ eoblgﬂpr@onzsmg point, arik idxicg® & bor on

contained in 0 is inactivated and has little effect on
t he thernal eh%%FBeép n§%9¥%gté ove wei ght ratio of the oxide of boron is

a val ue including no oxide of boron in the botton1I|qU|d of a
distillation colum ich is C|rc%]ated resid ghce time

sufficient for convertl g mFesen deandﬁﬁoﬁengofodﬁcﬁﬁﬂ%bﬁ%nY $aving a

hi gh boilingdRGidehce tihB bbethéetﬁafméleafmen@ssﬁei diSi Rl dfeastron
m nutes in the cont i nuous

met hod, 1%ndtwplﬁseéebécPéBtdbﬁéhﬁlﬁ@l@pdmetaboﬁ#ﬁa%QRQWHQGQQQQQﬁ%§nt
tenperature, iy and b rPPy°{§\§dge§§r‘J"?e 42 OVéhe tdkh VTR WeRRlBRNL 1S

carried out so as to nver or conponent to a
As an addition method, it may be introduced in the form of

a solid, or it may be added in the form of an aqueous
solution.

15 The oxide of boron con&erts a column bottom
liquid to a liquid having a high boiling point to a great
extent when it is concentrated in the column bottom liquid
of a distillation column in a distillation step subsequent
to the thermal treatment. The oxide of boron is therefore

20 added in the smallest amount that is necessary for quality
improvement.

That is, the oxide of boron is newly added in a
weight ratio, based on the trimellitic acid, of 50 to 900
ppm, preferably 50 to 300 ppm.

25 The oxide of boron contained in the bottom liquid
is inactivated and has little effect on the thermal
treatment. The above weight ratio of the oxide of boron is
a value including no oxide of boron in the bottom liquid of
a distillation column which is circulated.

30 The residence time sufficient for converting the
color component to a component having a high boiling point

in the thermal treatment vessel is at least 5 minutes in

i
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5 conponent having a high boiling point, and then the ——distillation-is-

carried out to obtain trinellitic acid anhydri de. gglg'st llation is
carried out under reduced pressure of 50 torr or ' “nm@h“d
distillation, substances having a high boiling p0|nt H;' 1;

10 sinmple distillation, while rectification distillation |

carried out for higher efficiency. In the present |nvent|on
3, when part of the colum bottomliquid of a distillation colunn is

| ed the th | t h d t |
;ﬁgyg ?ecyclﬁh% SBgﬁépﬁéﬁglgeﬁﬁgérggn%ﬁf S%?m?%iﬁéﬁ%é SRt §ree of

the col um behicomnhkiradidtebatRenti eéhpéfdt@re. col um |n t he dlstlllatlon
step after the thermal treatnent | s decreased, mherebg t he conversion
Ly

of the col um bottom As desgridead apovieguitbehsbpagaa BFeRCBRYiFR point due
to the 20 O%ﬁ&%l% QBEOQOC%Q bs 9ﬁngn&8gveréwEH%t&Hid?“dHﬂon%hkoﬁb a

liquid is recycled to the thernal treatnent vesse surprisingly, the
oxi de of ﬂor@nm@@mbamnhdvnngtbehmghuhulllngtmmlnﬂnIanﬂnﬁhanshhﬁactlvated SO

t hat the conversi, uid .t ui aving a
hi gh boi | i ng %% 3@ %ﬁoeaﬁsbgafﬁﬁFg %n E% cﬁrﬁmﬁﬁi |%%1%%§% be
carried Quith yairtideut ey diﬁhﬁﬂlaﬁtoﬂﬂiﬂﬂdaﬁrlédropteuﬁdérngeﬁbeed
conversion to a liquid having a high boiling poi anount of the

col urm bot t oBNeiSGUTE PRabli §0F5 BE %%%?Ped3{5he dl§ﬁél§ﬁéﬁﬁﬁr t r eat ment
vessel is at dy %%}tan%:gs()/‘}ﬁ}hl‘iﬁ' Shﬁigﬁobopiffxfl&rﬁcpiﬁt ard %Qéi:tar?a(% By wei ght,

based on the lirtic acid hé present invention
3 will beexmxmpdeddWﬁthllatlon: while r¢@tef%¢ﬁﬁgqn)dw&ﬁmhk?§lomlg@ﬂe shows
one exanpl e of MlOf S roduction of trinellitic
acid anh%’rfﬁ% cco?&t ?oﬂgﬁéggraég% Vent i on 3. Trimellitic

aci d obtai ned by OX|cknn(ﬂheﬁpﬁbéén% aMW@mauba 35 ghenppsubsoftthed benzene,
dlalkyIbenzaldeg%g?b%%%é%rlggghd of a distillation column is recycled
to the thermal treatment vessel during the distillation,

15 and a recycling operation is carried out, the concentration
degree of the column bottom liquid of the distillation
column in the distillation step after the thermal treatment
is decreased, whereby the conversion of the column bottom
liquid to a liquid having a high boiling point due to the

20 oxide of boron can be prevented. When the column bottom
liquid is recycled to the thermal treatment vessel,
surprisingly, the oxide of boron contained in the column
bottom liquid is inactivated, so that the conversion of the
column bottom liquid to a liquid having a high boiling

25 point can be inhibited, and the distillation can be carried
out without any industrial problem. For preventing the
conversion to a liquid having a high boiling point, the
amount of the column bottom liquid that is to be recyled to
the thermal treatment vessel is at least 10 % by weight,

30 preferably at least 20 % by weight, based on the crude
trimellitic acid.

The present invention 3 will be explained with
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oxide internediate is introduced into a dehydration reactor
line 1. In the dehydration reactor, the thermal dehydgat]
is carried out under at nospheri c pressure to dehydrat
acid. A 10 mxture of trinellitic acid with trinellitic aaﬂ.

is introduced into a thermal treatnent vessel 4 through a

Further, an oxide of boron is introduced into the t hermal treatnent
vessel through a line 5, and further, not only the dehydration but also
the thermal treatnent is 15 carried Qut under reduce ur opyert a
col or con'i?o%e‘?ﬂnqeo L2 OSRYIRERr HaWiHY aﬁ‘rﬁw& OE’C% %’lx%‘?%%l r?t%. £90R0BY

The mixture ofnd idyslddd iforachd predbetiBhl bfi €rimelBitit adiydiri de fromthe

thermal treatnent vessel is ~~ introduced into a distillation colum 7
through a |i ranteydriglenpeaorddagl toi §hacPreaphy diRMRPHERR My a high quality
s distil 8 L ogLaodigitibatspm ool 4 ttatic

t hr ough aliréfikéﬁkﬁéﬁg Sﬁ%gg%%gq?%g ggh?dration IS broggﬁ?ﬂihrqugh a
| i ne 9 bySgasytaum sidEtuirhuhedp benzens8ubdiahkptbenva hdehyds FndGT itheidoi nt

are withdrawmn froma 25 distillation,col.um b t s 1 ar t
of the bt RSt ate 161 dPEFPEEFSH %%#ﬁg% ?%9%%§§§V%%q§% tﬁgP
thermal treatnegHroegsel 14ndhnqugin athé ngelyidr athiorh rserotes, theto avoid the
probl em caused by the conversion of the o,a liquid

h bgtt0ﬁ1 .|iqﬁid t
havi ng a hi ghthoimahPehudatded Peoere88tcoRcEATTFLER oA b U3 HE bot t om
liquid, and té%&@é;&ﬂéﬂi“c aidbsure 2Bhndhideabaving erbhghl oted i dyidanabe

stably obt ai ned. According to the present invention 3, after
t he 10 mixture of trimellitic aci w1th_gglmellltlcd@%y@r%ﬁq¥ﬁr e

crude trinelljtic acid 18 I h Al d | 4 t¥10ad tais
carried out uhde n?%ﬂ%%%ﬁig&gégé#%hg&ﬁgﬁntfﬁgtﬁéggeﬁggég? t he o£¥%£ %f
boron in the Biwe|®st Furthagrpuah bdhadeisf Necessarsy, intherdineds igdlcorthe
conponent is 5 converted to conponent - havin .high bojli | nt.
purifying it E®3¥W%ﬁiqq%ﬂqqﬁﬁ% V5EShde ¢ OPﬁé gr?ﬁ%?l?ti%ﬁé P&%@%%an i%ride
can be decreasgry ol @dhydietSHE duthalsbhehe thermal treatment is

15 carried out under reduced pressure to convert a color

component to a component having a high boiling point.

The mixture of trimellitic acid and trimellitic
acid anhydride from the thermal treatment vessel is
introduced into a distillation column 7 through a line 6,

20 and trimellitic acid anhydride having a high quality is
distilled out and separated from a distillation column top
through a line 8. Water formed by the dehydration is
brought through a line 9 by gas to a vacuum pump.
Substances having a high boiling point are withdrawn from a

25 distillation column bottom through a line 10. Part of the
bottom liquid of the distillation column is recycled to the
thermal treatment vessel 4 through a line 11, which serves
to avoid the problem caused by the conversion of the bottom
liquid to a liquid having a high boiling point due to the

30 concentration of the botfom liquid, and trimellitic acid
anhydride having a high quality can be stably obtained.

According to the present invention 3, after the

e
o memten,
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purify of the trinellitic acid anhydride can be increased. Further, by
recycling distillation colum bottomliquid to 10 the theﬂhaﬂwaﬁﬁﬂk laced

vessel, the conversion of the bottom liquid to a liqui

boiling point to a great extent can be prevented, and HuE
can be carried out without any industrial problen1

the present invention 4, trinellitic acid obt ai ned by OX|dat|on in a
l'iquid phase is dehydrated under heat such that the content of

trimellitic agliydfadidi dedrude 3 ‘%11'%' | bEggaskdnibbDy ELAELLLG) © actd

anhydride is 3 | ess, prefera
it is very dltmchhermai|Unaaﬂm§nUIns carrdeﬁydnatunderareduoédtpras$mre|c
acid fromthe, cr c acid a escri bed Sbove rﬂen t he

dehydration is" %hecgﬁﬁﬁ%ﬁf%nﬂg Qﬂ 08519€s§ GR8Br 18| FBfit PU2 63tk ed

pressure atiodt frogteri € nyessary, Wheirebiyhar ebose poepenisst 19 25
divide a dehydration reactor to at | east two stages and I ncrease the
dehydrati oh réPREeLEEp W& component havingga B%gﬁppéllFﬂgaP?%?Et By

dehydration regeffyind & b (y éﬂgﬁﬂqgatQ%de%ﬁb'Bﬁeuegefhgeﬁilhélf?fféed out

at a t enper at ure of 20 err] C under atnospheric pressure or a 30
reduced pressagid canlydiideo danf bgedesreasede opdr ati bhe aame timen theecond

dehydration ;§€§%%§’ofh§}d%ﬂ%ﬂﬁﬁhﬁ&ﬂc’%cﬁ%r hEariaeOlhn U080, Ard gPUE Ed

pressure of r-or - 20-
preferably 10Putitierorby esssyocitiergely sttlid laddvantodfimn botromeliquid wei d

whi ch is_not dehydrated i s adjusted to %, or |ess. , I n
e betotd ot ettt et Tenge /o thecsPhERE Shaa<eT) the ROt bt ol
treatment i s Bl §@i€ad i£d iquidPHavdhgt Behi@ﬁebbhm@ng\/\bglﬁ’@w:@ £0hPsat

conponent is converted to a conponent havin boiling point. As

condi ti ons of e¥ERlerdathda mEe¥endede o@penéhe ﬁés§lééﬁ%éﬁ%n?an be

carried out without any industrial problem.

15 In the present invention 4, trimellitic acid
obtained by oxidation in a liquid phase is dehydrated under
heat such that the content of trimellitic acid in a mixture
of trimellitic acid with trimellitic acid anhydride is 3 %
or less, preferably 0 to 1 %.

20 However, it is very difficult to increase the
dehydration ratio of trimellitic acid from the crude
trimellitic acid as described above when the dehydration is
carried out in one vessel under slightly reduced pressure
or atmospheric pressure. It is therefore preferred to

25 divide a dehydration reactor to at least two stages and
increase the dehydration ratio stepwise.

For example, in a first dehydration reactor, the
thermal dehydration under heat is carried out at a
temperature of 200 to 300°C under atmospheric pressure or a

30 reduced pressure causing no influence on the operation, and

in a second dehydration reactor, the dehydration is carried

out under a reduced pressure of 200 torr or less,

I rais sHBET }’AS BEEMN
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having a high boiling point, it is required to carry out—0—thernal
treatnment at 250[err]C or higher. The thernal treatment is preferably
carried out in the range of from 250[ err]C to 300[err Sh&ﬁ&w

the tenperature is, the smal ler the tine period requir

t hermal treatnent i's. However, when the tenperature is

300[err]C, 15 the deconposition of trimellitic acid anhydride |s

| onger negligible v%en the above thernmal treatnent is carrled out
under reduced e . caol or cQ onen o] a conponent
havi ng a hi g ttQ£ﬁj°r h %§b¥e3%§e§g§§é%?§%flIatlon 20
The present lﬁWﬁﬁéllQﬂ’cl‘b faaﬁcﬁmh@haﬁeehbﬁ dehydrateadt us eadijusted tched 3%
thermal treatnent is carried out under reduced pressure for a |ong
period of ti ¥ witHdut adding an oxi de of boron to the thermm

treatment vessel. The 1n +1gSsLe8ee ddHFudtildif dehRdd (theahagnt is
required to be 25 at least 30 mnutes in a continuous nethod, and it is
sel ected @epetmhatmannNVQSaahﬂheﬁ@@lthﬁéaﬁﬂeﬁreﬂémﬁeta%ﬁr@150 carried The

t hermal treat nment carried out un r s fully
converted to &% ?‘rrp%t‘nﬁtt K g4 wtherﬁ%ghab&g?%)ggc%lgggﬁgﬁan t he
distillation ¢SnearrtdtOd ,cdmpoal(énttbhalvﬁnt;r anklibht boiaind pmhytdrl ds. As a
condition of the distillation, % distallation i S ﬁato g Cout under a

reduced press@ﬁ%ﬂ%ﬁlQRﬁtQﬁrCQﬂVQQQ%?g het fe18r sFPPPRRPD omponen
- 21- SUDSY ANE €5 ﬂt@qﬂ b1 PR, i BE R8I Phqak ee8epar G4 Lty hyut
e

sinpl e dlstlllatlon rectlflcaglon distillation may be carried
out for Hi0ghethermakitwratment at 250°C 0%@%b€@$%g tQ9QI¥?e§Wé§ent i nventi on

4, after the tisa:?&pé'rg atd quer%bli? Li] bh'tclﬁctﬂe' §aﬁ‘§@-r$f’ it shed,

the thermal tres ong tine, convert a
col or conponens0tw ta G@mﬁonemmdheherhpghéngﬁhe teMmanaﬁm;epOSMtthand it is

v e Yol fet i A e M oa rdlf2d°e8h LRE LREHRAL' LhGafiibit

anhydri de can®
is. However, when the temperature is higher than 300°C,

15 the decomposition of trimellitic acid anhydride is no
longer negligible. When the above thermal treatment is
carried out under reduced pressure, the color component is
converted to a component having a high boiling point, and
it can be removed by distillation.

20 The present invention 4 has a characteristic
feature in that the thermal treatment is carried out under
reduced pressure for a long period of time without adding
an oxide of boron to the thermal treatment vessel. The
residence time of the thermal treatment is required to be

25 at least 30 minutes in a continuous method, and it is
selected depending upon the thermal treatment temperature.

The thermal treatment is carried out until a
color component is fully converted to a component having a
high boiling point, and the distillation is carried out, to

30 obtain trimellitic acid anhydride. As a condition of the
distillation, the distillation is carried out under a

reduced pressure of 50 torr or less. In the distillation,

xS“%E’FHR“BLP\]
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10 the purity of the trinellitic acid anhydri de can be ——nereased, and
the distillation can be carried out w thout any industrial problem
In the above present inventions 3 and 4, the 15 dehydratlhisshecttﬁieB@thiﬁ

treatment and the distillation can be carried out by ngl- at ch

met hod, a sem -batch met hod and a conti nuous net hod uous
nmet hod I's preferably used. According to process of the
pr esent invention 20 even trinellitic acid produced fron1a raw mat eri al
havi ng purity.can_be r qual i t i.,c acid
anhydr| de haﬁ‘%&tgnﬁleﬁhh&ﬁ'épgtﬁ ggﬁgbkéoghw yp%]i’%%u% etparm%elf}etb dription
of the Prefergigghllenaditientsidh, while recﬂ'hﬁlcﬁk{teﬁcﬁntdllmaﬂtatdlmmwdaly be
specifically explained with reference to Exanples hereinafter. The

present invems GRIIE&d opbt fpE highesdebii¢hRR@ Exanpl es. In
Table 2, TMA stands fq$C%0 tr|4nﬁd(%h§p 9es§nt in¥egkdoneher seOr acipg oduct

anount (nDIar rati o) litic aci oxi de i nt ef medi at es
(monocar bbxylderhydrata,omd ofdiccadbokylinel htt iy dabddlvmenrlar diwlisqed, dehyde
as a raw

t
Brampl es 1 (T8 SHEER LFRRRIEPEkIpPRET oY Mg fony tine B\
aut ocl ave madgmafertd raam'ouaslraadmpquéﬁpedommdaomponentgasamm;:mm@ht ube
havi ng a refl ux condenser, as 5 |ntrod n raw materi al
cont i nuous- f - 1@ PoRdta and"} &t FFePu% ‘Plg? ‘S’»%&ﬁ% atl(?ﬂ) §hsEeky
fa: al %Sg Sg' WPhue ofMiheh t¥ameRl ¢RRECH:DY ﬁma&&@b@axx e ictirRased,
etra rate,
Y 10 the purity of the trimellitic acid anhydride can be
increased, and the distillation can be carried out without

any industrial problem.

In the above present inventions 3 and 4, the
15 dehydration, the thermal treatment and the distillation can
be carriéd out by any one of a batch method, a semi-batch
method and a continuous method, while a continuous method
is preferably used.
According to the process of the present invention,
20 even trimellitic acid produced from a raw material having a
low purity can be improved in quality, and trimellitic acid

anhydride having a high quality can be stably produced.

Description of the Preferred Embodiments

25 The present invention will be specifically
explained with reference to Examples hereinafter. The
present invention shall not be limited by these Examples.

In Table 2, TMA stands for trimellitic acid. A

yield refers to a product amount (molar ratio) of

30 trimellitic acid or oxide intermediates (monocarboxylic
acid, dicarboxylic acid) based on an aromatic aldehyde as a
raw material.

RE 1"‘ A(—L s
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manganese acetate tetrahydrate, a 47 wt % hydrogen brom de aqueous
solution, glacial acetic acid and water, which had 10__a cobalt——

concentration of 0.116 % by wei ght, a nanganese concentration of 0.117
% by wei ght and a brom ne concentration of 0.5 %bmmﬁhhsmdkm@ih
had a wat er concentration changed, followed by feedi IR 2, 4-
donet hyl benzal dehyde and 808 g/ h of a catal yst solution Bﬂm

above concentrations. The reaction was carried out re of 32
kg/cnferr]G at a tenperature of 230[err]C wi th an of f-gas having an
oxygen concentration of 2 % by vol ume. A reaction product was

continuousl y mgdnpslredml 3 3 ands CofipERADL Ak NERamhp heis dl surrimmtiain d)const ant
| evel . The 20 obtained reaction product was coql ed t rrLg, aﬁg
filtered to separ abB kPG Mmaffe ofr LA s ap n§8 *BPeSof'ert € with
acetic acid hayd r&é&fb%ﬁ%\ﬁ@ B8R iag hhabrohixt Bendénséa) .a gas The obtai ned
crystal was dried, and filtrate and the rinse liquid were anal yzed
to deterniSne ntieduting twbeal & Zgw matteﬁéaérygmé+nu0%bf%eq RHENARh &

results. ag 1vst sol

Ex. 1 Ex. 2 Stlé(re% wasEXchafged w@\gper cont n?fl% Qi ? 9 %}10 30
41 4 whi@l dvas prepared by m1x1ngl&bbalt9®c6tat@1tétrahgnr&ie, 76.9
Co in crystal m 140 290 M | n
crystal y nangangsg add tetfgbydrateidfa 476 B%Ohydrogen bromlc\eEX _
Exanpl e, CEx. aqué&f@aef&ltdt\’i%nEX@'Iﬁanl acetic acid and water, which had

-23 - Exanpl e 4 Exanpl e 2 was repeated exc §3t t hat
2, 4- 10 a cobalt concentration of 0.116 % by weight, a manganese

concentration of 0.117 % by weight and a bromine
concentration of 0.5 % by weight and which had a water
concentration changed, followed by feeding 134 g/h of 2,4-
domethylbenzaldehyde and 808 g/h of a catalyst solution

15 having the above concentrations. The reaction was carried
out at a pressure of 32 kg/cm’G at a temperature of 230°C
with an off-gas having an oxygen concentration of 2 % by
volume. A reaction product was continuously withdrawn so
as to maintain a liquid surface at a constant level. The

20 obtained reaction product was cooled to 30°C, and filtered
to separate a crystal. The crystal was rinsed at 50°C with
acetic acid having the same weight as that of the crystal.
The obtained crystal was dried, and the filtrate and the
rinse liquid were analyzed to determine a yield and metals

25 in the crystal. Table 1 shows the results.

Table 1

Ex. 1 Ex. 2 Ex. 3 CEx., 1

Water content in solvent wtd 19 30 41 4
Yield mol% 90.6 91.1 90.6 76.9
Co in crystal ppm 470 140 15 5,290
Mn in crystal ppm 580 160 14 6,030

Ex. = Example, CEx. = Comparative Example

22 THIS SHEET HAS BEEN |
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5 dihethylbenzaldehyde was replaced with 150 g/h of 2, 4-

di net hyl benzoi c acid. The yield of an obtained crystal was 92.5 nmol %
The content of cobalt in the crystal was 135 ppm—and—the—eontent—of
manganese in the crystal was 150 pm 10 Exanmple 5 is Shee ?nple 2
was repeated except that no cobalt was used, that i aced
concentration was changed to 0. 057 % by wei ght, th% i

concentration was changed-to 0.25 % by wei ght and t H v

separated by 15 filtration was rinsed with water. The yield of an obtained
trimellitic acid was 88.2 nol % and the crystal had a manganese cont ent
of 4 ppm Exanple 6 20 Exanpl e 5 was repeated except that
2, 4- dir&gig%g émﬁaldehyde was replaced with 150 g/h of 3, 4-

di met hyl benzo cid.” The yield of an obtained trinellitic aci d was

89.2 mol % and the cryskatplhad® avdBnNgPesed @xicept thatob,3-ppm 25
Conparati ve Exanple 2 was repeated excg&t that the

Exanpl e 5 S
wat er Scortdifithatitsn zad depydgoraenteRdacefantel 30D ®f ¥y 4~ wei ght
to 8 % by wei iel: . an i tyd ist ' s . 8
nol % and the&(?éeytsﬂ%%eﬁ{az J% gklaﬁaggté% e cc;(;)gll)tfenz{Ii o@ e(f!l%{fg g:gjr# e43Swds
- 24- Byl enc2 4.1 nYhat cont@)t of cobalt in Al ldnyetadutasl a3& nade of

condenser - a St ¥ ithe, sibktrE BRouthIRART LR el ShERT AUt P P bum
and a
10 Example 5
Example 2 was repeated except that no cobalt was
used, that the manganese concentration was changed to
0.057 % by weight, that the bromine concentration was
changed to 0.25 % by weight and that a crystal separated by
15 filtration was rinsed with water. The yield of an obtained
trimellitic acid was 88.2 mol%, and the crystal had a

manganese content of 4 ppm.

Example 6

20 Example 5 was repeated except that 2,4-
dimethylbenzaldehyde was replaced with 150 g/h of 3,4-
dimethylbenzoic acid. The yield of an obtained trimellitic
acid wés 89.2 mol%, and the crystal had a manganese content
of 3 ppm.

25
Comparative Example 2

Example 5 was repeated except that the water

concentration in the solvent was changed from 30 % by
weight to 8 % by weight. The yield of an obtained

30 trimellitic acid was 77.8 mol%, and the crystal had a

manganese content of 3,750 ppm.

THIS SHEET HAS BEEN
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5 stirrer was charged with 980 g of a catal yst sol ution which  was
prepared by m xing zirconium acetate, manganese acetate tetrahydrate, a

47 wt % hydrogen bronm de agueous sol uti on, gl aci al aceik gmaghdsﬁmmqmamer
and which had a zirconium concentration of 0.01 %by

manganese 10 concentration of 0.37 % by weight and a bro i“ nl“
concentration of 0.4 % by weight and a water concentrati on

wei ght, followed by feedlng 182 g/ h of 2, 4- donet hyl benzal dehyde and
703 g/ h of a Egat al havi ng the above concentrations. The

38 7 s nfignton, 2
reaction was ¢attied 15 r’OV on, 2)ressure of 25 kg/cnferr]G at a

tenmperature of 200[ errAC-1itattindsedfe Gaid M Y tanigny el eaieppeaati on
of 2 % by vol une. A reaction product was continuously w thdrawn so

as to maintai'ii&h 13 fa SpdhacgeattuRecbavingt al 69ELUX TheNdenselsiHifte ti me
d 60;
period was ﬁ‘t}%&&ﬁ?ﬁ rt‘:ﬁb%bt%' Red adtekeas! &ﬁﬂggﬁﬁ%glfﬁm gazr‘r:‘cfjI 40

determne a yle shows the resu
Exanpl e 75wa§tr381pte&m ercii%)aimtgetdﬁaitltiu P86ngumt28 catalwse swmbutipl adeidhwi t h

cerium acet at rmno an that the _cer concentratlon s ,0.01 %
by ot nt - Tt brebar € Bl Hing, edfpehiin SELLgLEEAQAGa S u B

Exanpl e 7 wastdtepaatdchtexceptdt hatk hwcm@ennbromd@ea@ﬁ@o@@%@muwn acetate

nonohydrate were used, that the zi rconi um concentration was 0.005 % by
wei ght and t k2 Gl acetic ac1d and water and which had a zircemium

cerium concentdatd o Was0-30% Yiby w g@tight',l'agl ﬁa3g§llg@g\@ the results.

10 concentration of 0.37 % by weight and a bromine
concentration of 0.4 % by weight and a water concentration
of 40 % by weight, followed by feeding 182 g/h of 2,4-
domethylbenzaldehyde and 703 g/h of a catalyst solution
having the above concentrations. The reaction was carried

15 out at a pressure of 25 kg/cm’G at a temperature of 200°C
with an 6ff-gas having an oxygen concentration of 2 ¢ by
volume. A reaction product was continuously withdrawn so
as to maintain a liquid surface at a constant level. The
residence time period was 60 minutes. The obtained

20 reaction product was analyzed to determine a yield. Table

2 shows the results.

Example 8
Example 7 was repeated except that zirconium
25 acetate was replaced with cerium acetate monohydrate and
that the cerium concentration was 0.01 % by weight. Table

2 shows the results.

Example 9
30 Example 7 was repeated except that zirconium
acetate and cerium acetate monohydrate were used, that the

zirconium concentration was 0.005 % by weight and that the

THIS SHEET HAS BEEN
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Exanple 10 5 Exanpl e 7 was repeated except that zirconi um
acetate and cerium acetate nonohydrate were used, that tgssheet H BeaDRdplited
concentration was 0.030 % by wei ght, that the cerium i _ S
arranged to be 0.030 % by wei ght and that the mnganeq&ﬂﬁﬂmng“mﬁ
was 0.32 % by weight. 10 Table 2 shows the results.

Exanple 3 Exanpl e 7 was repeated except that no zirconi um
was added and that the manganese concentration was 0.38 % 15 by wei ght.

Tabl e 2 sh th | t , Co ' EXx le .4
Eiangle ? 32§£F&§&;E§§C§§E£BFl?ﬂaYa%P@g@ééﬁ%ﬂ”’%&§é§¥ateT%%%er%p?%%%% with

cobalt acet atgemprehydgate and 20 that the cobalt concentration was 0.01 %

by weight. Table 2 shows the results.

Table 2 Ex. 7 Ex. 8 Ex. 9 Ex. 10 CEx. 3 CEx. 4
Concentratio 4@l conponents in solvent (W% Zr 0.01

0 0. 005 %%a@&&%el 0 0 Ce 0 0.01 0. 005
0.03 50 0 Exampde 7 was r@peated exQept thap zirconiim 0
0.01 Vh 0. 37 0. 37 0. 37 0,3 0. 7

Yiel d (ol 9 acetafgpand cegdup acetghe 1m°n°h3é‘§r.%te we’?fli’%ed' é’fg‘.ag thegs g
I nter- 3. BirconitmdconcefAtfation wad 0.030% by weidht] thatntdieate

cerium concentration was arranged to be 0.030 % by weight
and that the manganese concentration was 0.32 % by weight.

10 Table 2 shows the results.

Comparative Example 3
Example 7 was repeated except that no zirconium
was added and that the manganese concentration was 0.38 %

15 Dby weight. Table 2 shows the results.

Comparative Example 4
Example 7 was repeated except that zirconium
acetate was replaced with cobalt acetate monohydrate and
20 that the cobalt concentration was 0.01 % by weight. Table

2 shows the results.

Table 2

[Ex. 7 |Ex. 8 |Ex. 9 |Ex. 10 |CEx. 3 |CEx. 4
Concentrations of metal components in solvent (wt%)
Zr 0.01 0 0.005 0.03 0 0
Ce 0 0.01 0.005 0.03 0 0
Co 0 0 0 0 0 0.01
Mn 0.37 0.37 0.37 0.32 0.38 0.37
Yield (mol%)
TMA §9.1 87.1 89.8 91.0 80.0 83.8
Inter- 3.5 7.9 4.0 3.5 10.4 6.7
mediate '
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-26-‘ Ex. = Exanple, CEx. = Conparative Bxarplte——FExanpte

11 Exampl e 7 was repeated except that 2,4- 5

di net hyl benzal dehyde was repl aced with 2, 4-di met hyl benzoilkis Sheet HasBogn Replpced
that it was supplied at a rate of 203 g/h. The yield d{' e
trinellitic acid was 92.0 nol % and the yield of an i izl

2.9 nol % 10 Exanple 12 Exanpl e 7 was repeated except that
2, 4- di met hyl benzal dehyde was replaced with 3, 4-

di et hyl benzal dehyde and that it wa upplied at a.rate of 182 g/ h. The
yi el d of an obt ai ned ﬁ#iﬁépgﬁWﬂgiac?a§Wa% f@mQQ?T%ﬁﬁﬁngﬁﬂﬁl?he yi el d of an
internmediate was 2.9 nol % Conparative Exanple 5 (I nvention 3)

A crude trinellitic acid (trinmellitic acid content 97.5 % obtai ned by

oxi di zi ng 2 Exampd edildet hyl benzal dehyde according to the nethod described in

JP- B- 58- 2222 was conty ¥ i ratLpn, ,_ reactor at a
rate of 165 parts pert$ﬁﬁﬁ§%zan eﬁ? %gkggaqugégdgbbgegf4at 230[err]Cwth

a resideﬁceCﬁMmahmihemdadﬁéBydeuwas repldbed dehtyiurat4 -ohimedthiyd befnzoic

trinellitic acid fr t he ,25 dehydration reactor, was % Jhen,,a m xture
B P At U S TR IS e ghc (A L il
dehydr ati on yiedet @f \was op@atinBdOUBiNeBUPPI & egei® was 92 4 sidld,atdren col um

havi ng theoretical .two stages under  a reduced pressure of 15 torr, and
a col um bottem¥tsdd @tnas 3ntesnedtabastsysS vt t AdiWh at a rate of 3 parts
per hour. The distillation colum was operated at a reduced pressure of

15 torr, at a columm top tenperature of 250[err]C and at a
10 Example 12

Example 7 was repeated except that 2,4-
dimethylbenzaldehyde was replaced with 3, 4-
dimethylbenzaldehyde and that it was supplied at a rate of
182 g/h. The yield of an obtained trimellitic acid was

15 88.1 mol%, and the yield of an intermediate was 2.9 mol$.

Comparative Example 5 (Invention 3)
| A crude trimellitic acid (trimellitic acid
content 97.5 %) obtained by oxidizing 2,4-

20 dimethylbenzaldehyde according to the method described in
JP-B-58-2222 was continuously supplied to a dehydration
reactor at a rate of 165 parts per hour, and dehydrated
under heat at 230°C with a residence time period of 3 hours.
The dehydration ratio of trimellitic acid from the

25 dehydration reactor was 90 %. Then, a mixture of
trimellitic acid and trimellitic acid anhydride from the
dehydration reactor was continuously supplied to a
distillation column having theoretical two stages under a
reduced pressure of 15 torr, and a column bottom liquid was

30 continuously withdrawn at a rate of 3 parts per hour. The
distillation column was operated at a reduced pressure of

15 torr, at a column top temperature of 250°C and at a

1
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-27- colum bottomtenperature of 250 to 260[err}C—and in a

stabilized state, the tenperature difference between the_, coI um1 top gnd
the columm bottomwas 10[err]C or |ess. Distilled tr °e
anhydride had a purity of 98.7 % 5 a nelting point of 1 8

melt col or of APHA 120. The melt color of t :

aci d anhydri de was determined by nelting it at 190[err]C i n at nosphere
and conparing a nelted trinellitic acid anhydrlde vvlth a APHA

tandard | d h S K1557-6. 2 A
fhgprrglr trlegt%lﬁélﬁg‘ 8§§|8f“ &/ﬁg‘pﬁFﬁgBHeb‘éfm%g% W] dg dl;gtlon reactor and

the distillaftpn 160ldmatysed the tem ﬁ@@uﬁél&f}fﬁﬁé@@ o twH sane
procedure as that in 15 Conparative le 5 was carried out in the

dehydr at i on columnedeporndThes, calmmn%)% o wes dl QGuesudessl-uti on was
supplied to r t S ty ofPdd, Pey,

hour, and tﬁL@b lﬁ%dacr cgg%gggrg¥?§n§£%9?ﬁgdéaﬁ£?cg ékfk'@gégel reached 60
ppm Thes, tshenedeiydr poiian atﬁdlm 8te drveraralelitr emtloanio fwdPEACARPIi-ed out

under conditions of a reduc re re.of, 50.t [e

resi dence tinme of TH®) B Hut Tr?éts%g’ﬁy&r&f"legr]ilgéFl 8%3 ?ﬁkgfiggl c acid
from the thesymlqdteeatFaal bF/eﬁ'@QItlﬂ@Slegatg: 260Them aamosphiiret ane of
trinellitic acid and trinellitic acid anhydride 25 fromthe ther ]

treatnent vesX¥EariRg @orelhedusrymelppriedacid aphydptds ivith im M um
havi ng theorsecta!ngﬂégdt ‘i"lq%tl@ig‘éﬁowﬁngn JI§aK§95V'ﬂ@ pottom liquid was
0

continuously w rawn ‘at a rat parts per hour. 20 Parts thereof

was recy6led to the thermal treatnment vessel. The distillation columm
was 30 oper a%ﬁ‘ed educed pressure of 15 torr, at a colum top
tenperature “?gﬁ[ r]C and at a colum bottomterrperature of 250 to

260[err]C, and in a sAathéimed Stcaimertherdsarlewatsupdaced between the

dehydration reactor and the distillation column used in
Comparative Example 5. The same procedure as that in

15 Comparative Example 5 was carried out in the dehydration
reactor. Then, a 10 % boric acid aqueous solution was
supplied to the thermal treatment vessel at a rate of 0.1
part per hour, and the boric acid concentration in the
thermal vessel reached 60 ppm. Then, the dehydration and

20 the thermal treatment were carried out under conditions of
a reduced pressure of 50 torr, 260°C and a residence time
of 10 minutes. The dehydration ratio of trimellitic acid
from the thermal treatment vessel was 99.4 %. Then, a
mixture of trimellitic acid and trimellitic acid anhydride

25 from the thermal treatment vessel was continuously supplied
to a distillation column having theoretical two stages, and
a column bottom liquid was continuously withdrawn at a rate
of 3 parts per hour. 20 Parts thereof was recycled to the
thermal treatment vessel. The distillation column was

30 operated at a reduced pressure of 15 torr, at a column top
temperature of 250°C and at a column bottom temperature of

250 to 260°C, and in a stabilized state, the temperature

Pt
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-28- di fference between the columm top and the col tr—bottemwas——

10[err]C or less. Trinellitic acid anhydride distilled from t he
distillation colum had a purity of 99.2 % a nelting ThisiShetet Hxk Been Replaced
167.4[err]C and a nelt color of APHA 80. The thermal 5 tregdiigemtli d
the trinellitic acid anhydride in product quality. ol

Exanpl e 6 A crude trinellitic acid (trinellitic ac

content 96.1 % obtained by oxidizing a m xture containing 94 % of

2, 4- di et hyl i cid % met hyl pht hal i c aci 1 .%.qf

met nyl pht halad ebeacd” stspstn Eher Rptbeh £eB' 25, ghe At btom 188 f oo
to a dehydrato®gnoredessr alrimellitiat @cad dbOypaitis gestbhousd Bbsh
dehydr at ed under_  heat under 15 conditions of 500 torr, 235[err]C and a
resi dence tidhe Sesitadlatiops calympohad. a TR Hehyef 39 oh $ratd gediting

trimelliticqaid of 1f6'79'2ibéh§n&'eé‘>igél%:c9ﬂd§féﬁﬁ ApHAEB092 e THEDymA M Xxture

containing frinellitic acid and trinellitic acid anhydride romthe

dehydr at on treadmentwdgpeoneidntibastyineppi tbd aoid Rhydiiisid |dmti on col um
havi ng theoretical_ four.stages at a reduced pressure of 15 torr, and a
col um bottéﬁ*¥#@ﬁi§%ﬁé%%y' continuously withdrawn at a rate of 3 parts
per hour. In a stabilized state, the tenperature difference between the

colum top and the ¢olunn bottomwas 10[err]C or less. 25 Distilled
trimellitic QOPETay8r ES8™R48 & purity of 98.6 % a nel ting point of

167.3[err] C and a nmelf &Qldy HindiMAtiacid (trERBRREREEVECEanpl e 7
A thermal treatnent vessel was placed between the 30 dehydration reactor

and t hel@i stoomtenito@6eél dimobsadned by oxhbibaing | v aipiams e taipd ngane
3;(@;3?3{ ¢ 234 Rabe B, 4-qifBYRPIBLLYSIEXRIPLS P 405t GRILH Ailallsd the
acid, 1 % of methylphthalide and 4 % of other impurities
was continuously supplied to a dehydration reactor at a
rate of 150 parts per hour, and dehydrated under heat under
15 conditions of 500 torr, 235°C and a residence time period
of 3.5 hours. The dehydration ratio of trimellitic acid
from the dehydration reactor was 92 %. Then, a mixture
containing trimellitic acid and trimellitic acid anhydride
from the dehydration reactor was continuously supplied to a
20 distillation column having theoretical four stages at a
reduced pressure of 15 torr, and a column bottom liquid was
continuously withdrawn at a rate of 3 parts per hour. In a
stabilized state, the temperature difference between the
column top and the column bottom was 10°C or less.
25 Distilled trimellitic acid anhydride had a purity of 98.6 %,
a melting point of 167.3°C and a melt color of APHA 170.

Comparative Example 7
A thermal treatment vessel was placed between the
30 dehydration reactor and the distillation column used in
Comparative Example 6. The same procedure as that in

Comparative Example 6 was carried out in the dehydration

.

1
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reactor. Then, a 10 % boric acid aqueous sol uti on was supplied to the

thermal treatnent vessel at a rate of 0.4 part per Jhour, and the borlc
acid concentration in the thermal treatnent vessel PdYeeps e d and
the 5 dehydration and the thermal treatnent were carrie IR r
conditions of a reduced pressure of 50 torr, 265[err]C Ll v ence
time of 50 m nutes. The dehydration ratio of trinellitic acid tromthe
thermal treatnment vessel was. 99.7 % Then, a mxture of trinellitic
acid and 10 trlnelllﬁ C aC|d ydride fro t he t her nal tr eat ment

vessel was &&GHFous beEUpﬁl QPE%QM%&% %ﬂﬁ%ﬂ¥scgn3Hﬁlon ¥&Vi ng

theoreti cal é‘@ml%tda%s,th@n@herﬁ@hwﬁea@&é@fn veswdd at a Was L O ionuously
wi thdrawn at a rate of 3 parts per hour. The distillation columm was

oper at ed at Rehtedfdedopiessufets berigsachd reemernlrat iyl lirﬁlttb@p

tenperatureégjgﬁéﬁl%ﬁ%k@men@svesseih?egeﬂégnégpugggeedﬂy

concentrate tomtenperature O[err]C and t he
t enper at &r e dehydiiaftfiencace hbewebarhag toéatmenbprans ddrerical wmt bott om

b 30 C R t her.ef diff Itt t th
Tt 11 att R EBOP i Gigr PEont FRIGFPA PESSRTEE Of ShyhagHag a pur ity

of 99.2 % anwld im@igente eime of167. Rigntds al‘nﬂlead@ihlyﬁr@@heh ehtAFHA 100.
The t her nal treatnment inproved the trinmelljtic acid anhydride in
product qualdfyFripellitie, geidefram the thermal treafdieRli H4SSRINERS vesse

was placed befuwean tigen o dplyiAlion deaRir ARd dia diati Il ation col urm

in the same manner as I n Conparative Exanple 7. The sanme procedure as
30 thal0in tComedddttiive aEtdnphbydrids ﬁammuEMEcﬁneﬁmalrﬁ;eatmaméhydratuon

reactor. Thep.2,10,.% btk A6ld: §IUGRH iea £50) Ui AN VB SUPRIIERA © the

t her mal
having theoretical four stages, and a column bottom liquid

was continuously withdrawn at a rate of 3 parts per hour.
The distillation column was operated at a reduced pressure
15 of 15 torr and at a column top temperature of 250°C. As
the bottom column liquid was concentrated, the column
bottom temperature exceeded 280°C, and the temperature
difference between the column top and the column bottom
became 30°C or more. It was therefore difficult to operate
20 the distillation column. Distilled trimellitic acid
anhydride had a purity of 99.2 %, a melting point of
167.5°C and a melt color of APHA 100. The thermal
treatment improved the trimellitic acid anhydride in
product quality.
25
Example 14
A thermal treatment vessel was placed between the
dehydration reactor and the distillation column in the same
manner as in Comparative Example 7. The same procedure as
30 that in Comparative Example 7 was carried out in the
dehydration reactor. Then, a 10 % boric acid aqueous

solution was supplied to the thermal treatment vessel at a

FERER u-—-n—ﬁ——-—vwl-—--—-—v»—-«-—-——»«_. ...—-—_....'
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- 30- rate of 0.4 part per hour, and the boric aci i on

in the thermal treatnent vessel reached 267 ppm and the dehydrati on
and the thermal treatnment were carried out under cqnsicétPasBeed Replaced
reduced pressure of 50 torr, 265[err]C 5 and a resi denceyilil (181

m nutes. The dehydration ratio of trinellitic acid ﬂﬂl}“m HEH 131
treatnent vessel was 99.7 % Then, a mxture of tri nd
trimellitic acid anhydride fromthe thermal treatnent vessel was

continuously supplied to a distillation colum, 10 . havi.ng theoreti cal four
stages, and gagglﬁﬁngbétPG | PG RPUL . 3 éhﬁHQQﬁﬁﬁnﬁgf CPW&FQ&ﬁa t°% rate
of 80 parts per theUtherma@nfirégenshedvdHsd herdeiaml2 a7 epmyerndv essel .
Separ at el y, further, 3 parts of a colum bottomliquid was continuously

wi t hdrawn. THehgosetipat pbf Bbe urreial dperaiinah tatver el sarrd@Gc &4 pr essur e
f 15t s MK t b |
0 orr and sat. %oﬁaégg]ﬁ{lgggg[gpiﬁf%%éﬁ eprl‘eSSLPcfe 0[=Ry ;t%cfra}nQG@ ca colum

bottom tenperature o nastabiliz state, the
t enper at us e dintf er ercsédbrteetime of tH@ migiulres + oFhendehhdrabiormrabi® om was

15[err] C or | s Teimellitige acid anhydride distilled from,th
distillati ono%%r&B‘F&FrﬁEhﬁdaﬁlﬁt&uf¥?‘9 ‘%?‘39 .%“’631 atrr%ﬁtt“}er?gc JSiRE ot as
167.5[err] C 99,7and arm@h}! £akoitudfe ARHAXIGR11EYeR btithendaw material had
a lowpurity, trinellitic acid anhydride inproved in roduct quality
was obt ai ned Wjmedd ither agldt arBydeide fromFﬁhqrﬁﬂ%rﬁﬁ¥u§£AQ¥?Q@¢stiIIation

col umm bot t ogeldlsayi Qa@aéoﬁéinﬁﬁggg%:&ﬁé%?eéda% £AHSAA 414 dh@caddint | on of

boric acid Wwas overcone, a ation was successfully carried
out w thb@t &ayipgobhenretical Exanpsieadss landra igmiumn Iettom liquida

hor el Uy ea N KEREbALT] fhERREMFIESD HE op dPIMIALLaN soesor and
procedur e as anfdatreiccled to the thermal treatment vessel. Sepdtately,
further, 3 parts of a column bottom liquid was continuously
withdrawn. The distillation column was operated at a
15 reduced pressure of 15 torr and at a column top temperature
of 250°C ‘and at a column bottom temperature of 250 - 260°C.
In a stabilized state, the temperature difference between
the column top and the column bottom was 15°C or less.
Trimellitic acid anhydride distilled from the distillation
20 column had a purity of 99.2 %, a melting point of 167.5°C
and a melt color of APHA 100. Even if the raw material had
a low purity, trimellitic acid anhydride improved in
product quality was obtained by the thermal treatment.
Further, since the distillation column bottom ligquid was
25 recycled, the defect caused by the addition of boric acid
was overcome, and the distillation was successfully carried

out without any problem.

Example 15 (Invention 4)

30 A thermal treatment vessel was placed between the
dehydration reactor and the distillation column used in
Comparative Example 5. The same procedure as that in

RIS S AL
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Conparative Exanple 5 was carried out in the dehydraPFon“"”?EEEfbr. Then,
in the thermal treatnent vessel, the dehydration and the thernal

treatnment were carried out under conditions of a radushed : laced ¢
torr, 260[err]C 5 and a residence tinme of 1 hour. The ol i 0 of
trimellitic acid fromthe thermal treatnent vessel was HED IS n,
the distillation was carried out in the sane manner as 1 n Conparative
Exanple 5. Distilled trinellitic acid anhydride had a purity of 99.1 %
a melting poiint of 10 167.4[errlC and a nelt cal ar. qf, AP s L0e

t her mal treaFﬁ@ﬁ?ra%lv? ¥6Wé§et ew?§i$ﬁﬁ5%%4(9€§ﬂﬁ?'%heyggﬁ ggﬁ%légoduct
quality. reaCogpar atiate, Btargie thermal treatmenf oesdeljrthellitic acid
(trinellitic acid 15, content 96.1 % obtained by oxidizin m xture

cont ai ni ng dehg@r@@éPnZ?Edth%th@?%ﬁﬁkcﬁ%ﬁ%ﬁﬂ%ﬂt:FQ%%ﬁC%ﬁﬁgéa SNthal i ¢

acid, 1 % of, Egy£858§€£699 ﬁ?da4r§@ﬁge&n§§gs§dgé”aﬁiS@Storr,“@%0°c
continuously supplied to a dehydration reactor at a rate of 150 parts
per hour,5andndebydeaiddnogadeindeaf lLinueir 20 Theodehvdosasion 580100¢f,

235 C I, ti | od f, 3.5 T ti
atto of 71 NELREEIE o Aon EFPBER MR TR e o s BT o6

Then, a mi xt goescent armémg tihd el dtitlile tAeind wasd carried oakl ihi thacsame
anhydride fromthe dehydration reactor was, 25 continigualé suggil dto a
di still ati on"@aPgimafatingomraraheve et our Si5fdd 180 LU BaatEHC

pressure of 15 110hbnyeri Dl bkl hogutiigebtise o1 agj G anmdigipdiat auri ty
of 98.6 % =21l #%‘WF‘ﬁédgoiﬁ%? %ﬂe%#g?:&and a melt col or (??QJAPI—M 170. 30
Exanpl e 16 167.4°C and aAneMergmlon rafathRiift 8Pessthewbheprak cer AimRdh t he

dehydration reactor ;angd the disiillation; R 4884 d Broduct quality.

Comparative Example 8
A crude trimellitic acid (trimellitic acid
15 content 96.1 %) obtained by oxidizing a mixture containing
94 % of 2,4-dimethylbenzoic acid, 1 % of methylphthalic
acid, 1 % of methylphthalide and 4 % of other impurities
was continuously supplied to a dehydration reactor at a
rate of 150 parts per hour, and dehydrated under heat under
20 conditions of 500 torr, 235°C and a residence time period
of 3.5 hours. The dehydration ratio of trimellitic acid
from the dehydration reactor was 92 $%.
Then, a mixture containing trimellitic acid and
trimellitic acid anhydride from the dehydration reactor was
25 continuously supplied to a distillation column having
theoretical four stages at a reduced pressure of 15 torr.
Distilled trimellitic acid anhydride had a purity of 98.6 %,
a melting point of 167.3°C and a melt color of APHA 170.

30 Example 16
A thermal treatment vessel was placed between the

dehydration reactor and the distillation column used in

THIS SHEET HAS BEEN |
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-32- Conparati ve Exanple 8. The sane procedure as that in

Conparative Exanple 8 was carried out in the dehydration  reactor. Then,
in the thermal treatnment vessel, the dehydrati on and Thipghegt{ktas Begh Replaced
treatnment were carried out 5 under conditions of a reduced a3l 0
torr, 270[err]C and a residence tine of 4 hours. The | i io
of trimellitic acid fromthe thermal treatnent vessel was 0%
Then, the distillation was carried out in the 10 sanme nmanner as in
Conparative Exanple 8. Trinellitic acgid anhydride distilled fromthe
distillationCOOPERItHYE EXamPlBup;t fc*tﬁ S R%O%ﬂ%let iaﬁgLCbSitntmof

167. 5[err] C anghpadiRlive ExafiBler s0kadPely 1084 dyvenid ftideidrmiion al had
a |l ow purity, trimellitic acid anhydride inproved in product 15
qual ity was ofsgitoed byhene imethelthemmalhdiieatnent vesggar ath®e Exanple 9

A thermal tre t S p e QE$%E¥éHidﬂl react or
and the di st i%%%i:}grt]:\i?g] %%%mgggdklﬁ%‘%g?)? gﬁ%@‘r‘%{&?vﬁe%am e 8 1In the
dehydration neaEroicondi¢ions sdma ceddeetirpressuté coficd@ tasrn,ha@703€ed in
Conmparative Exanpl.e 8 was , continuyously supplied.,at, a.rate .15Qparts
per hour, and“ﬂ%ﬁ&&ﬁ?ﬂgﬁnﬁﬁdzﬁmﬁeﬁﬁ Enﬁ%?¥§0ngﬁF? DYGrakag rg&%érgf
235[err] C and.@anfeasiidarcactiidmeroh 8he BRUESall Drédenddt tdweddinlwds eat ment
vessel, the dehydration and the thermnal treatment were carried out

under conditi%hs’ & a reduced pressure of 500 torr, 270[err]C and a

residence time of 3 hopts, tne Tt QA ¥ir@ i@l bukMeh! théc acid
fromthe thernual treatnent vessel was 96.0 % 30 Then, the

distiIIaﬁDons&metmanﬁe&da@uﬂniﬁomberativgaﬁﬁamnhﬁeQ.agqﬁme@éﬁﬁépa@pég
xanpl e 8 T e AY11ea 0HIELEC b1 A LERAT Q01 4t sl ptd 1 &t on
purity of 99.2 %, a melting point of 167.5°C and a melt
color of APHA 100. Even if the raw material had a low
purity, trimellitic acid anhydride improved in product

15 quality was obtained by the thermal treatment.

Comparative Example 9
A thermal treatment vessel was placed between the

dehydration reactor and the distillation column used in

20 Comparative Example 8. In the dehydration reactor, the
same crude trimellitic acid as that used in Comparative
Example 8 was continuously supplied at a rate of 150 parts
per hour, and dehydrated under heat under conditions of 500
torr, 235°C and a residence time of 3.5 hours. 1In the

25 thermal treatment vessel, the dehydration and the thermal
treatment were carried out under conditions of a reduced
pressure of 500 torr, 270°C and a residence time of 3 hours.
The dehydration ratio of trimellitic acid from the thermal
treatment vessel was 96.0 %.

30 Then, the distillation was carried out in the
same manner as in Comparative Example 8. Trimellitic acid

anhydride distilled from the distillation column had a

st

e
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- 33- purity of 98.8 % a nelting point of 167.3[err]C and ametH——
color of APHA 160. It is seen that when the thernal This 8RLTRDE. VESsel  has
a | ow degree of reduced pressure and when t he dehydr gty cen R cqdow,
trimellitic acid 5 anhydride is not inproved in product]/sg mﬂ ” ,I Iif

t he thermal treatnment is carried out. : '

34 WHAT IS CLAIMED I S: 1. A process for the production
of trinellitic acid, whi ch conprises oxidizing a dialkyl aromatic

al dehyde 5 i i deri i3 t .180 OLekr j t oxygen-
cont ai ni ng Z‘Q{s}é?%ya&?o%'rgg%'i p%alﬁ{%el\élglr E)C())Xlgﬂ%l g%géi%g'éo(Fv;leth%Vg Ipelr?d:jtvi ng a
wat er cont entobdbrSof cAFHA % €Y. waitghits seehheéhat wheeseleetiodrmalat al yst

cont ai ni ng a_heay tal and brom ne. 10 2. A process according to
Claim 1, wheFGPACERBERESTSEL Pasyd oY ASERRSS OfaRGaHESE BFSSSEERLARRL i on of
nmanganese anghen tB@b@éhydration Jratio is AdW,0¢e3meddseidi ggifo claim 1,
wherein the 15 sol vent has a brom de ion concentration of 0.05 to 2 % by
wei ght aml a2RBY9yidet b nebrmirad i sedvctoualigyoeven ifpiheei ght,

t he heavy ”E’cﬁlengéyieﬂeé‘{hé’ﬁ@rﬁ§ datdied Qthe brom de ion in the range
of fromO0.5 to 10.
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20 4. A process according to claim1l, wherein the oxidation is

continuously carried out, and a nother |iquor remai ning after a
trimellitic acid crystal is separated from an oxidation reaction

m xture is recycled to an oxi dation step. 25 5. This AB I QCess
according to claim1, wherein the di al kyl aromatic ajg _ “ts
oxi de derivative are/is at |east one conpound sel ect ﬁiﬁﬁﬂ T f

di met hyl benzal dehyde, 2, 5-di net hyl benzal dehyde, 3,4- 30

di et hyl benz hyde -di pet hyl benzoi c acid, 2,5- di et hyl benzoi c
car boxylic a@kgﬁo¥g3?£§a¢§€t I benzoi c acid.

35 6. A process for the production of trinellitic acid,

whi ch conprises oxidizing a dialkyl aromatic al dehyde and/or its oxide

derivative with an oxYgProceatalfArn§hgaproduchion ¢Enpeires Lt betamieh
180[ err] C angn24fl ebfbEi b8s 200 EMg % SANAIY NG Al9ver akbonati o
t he %ﬁ a bromn §e%ha

carboxylic acid in presence e- mangane cat al yst

containi nfg andZprcohs uoxbdel/dericetiine at 180 Fo 240°C WPk osessxpgen+ di ng

to claim6, wherein.the |ower 10 aliphatic carboxylic acid sglvent contains
5to 70 96bycon£aﬁﬂ%ﬁ%tg?ﬁ Yatrg-over a %ﬁiatlc cagbexydess agddopaiNgito

claim 6, whehevinghg watesodoreténthast & pmode RN weaeenthathan of 0.05 to
2 %by 15 meight and a concentration of total heavy nmétal atons of

zi rconi um cBFPERPEAC Fehdetieseysth et aianidy ¢ head megsl andt bromippy
wei ght, the heavy netals having an atomc ratio to the bromde ion in

the range of fromO0.5 to 10.
10 2. A process according to claim 1, wherein the heavy

metal includes manganese or a combination of manganese and
cobalt.

3. A process according to claim 1, wherein the

15 solvent has a bromide ion concentration of 0.05 to 2 % by
weight and a heavy metal atom concentration of 0,03 to 2 &
by weight, the heavy metal having an atomic ratio to the

bromide ion in the range of from 0.5 to 10.

20 4. A process according to claim 1, wherein the
oxidation is continuously carried out, and a mother liquor
remaining after a trimellitic acid crystal is separated
from an oxidation reaction mixture is recycled to an
oxidation step.

25
5. A process according to claim 1, wherein the
dialkyl aromatic aldehyde and/or its oxide derivative
are/is at least one compound selected from 2, 4-
dimethylbenzaldehyde, 2,5-dimethylbenzaldehyde, 3,4-

30 dimethylbenzaldehyde, 2,4~dimethylbenzoic acid, 2,5-

dimethylbenzoic carboxylic acid or 3,4-dimethylbenzoic acid.
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20 9. A process according to claim®6, wherein the
br om ne- manganese based catal yst contains zirconium cemégn
manganese, and on the basis of a total anount of t hes g This She
catal yst has a zirconiumcontent of 1 to 10 % by \Aelrlmu
content of 1 to 20 % by weight and a 25 nmanganese conte ‘

s eant“ige ced
'|iﬁﬂ" % by

wei ght . 10. A process according to claim®6, wherein the
oxidation is carried out by a continuous nethod and a not her | i quor
remai ning afger a trinelddtic ac st.al ;i s, 30 separated from an .,

oxi dati on regétion n12§ F?%%%Sr§83c?é§ #gOduétéﬁno%?d B St eps acids

- 36- lwhich coWppisesssxihdinimly ng dim kA mromaies elldehge di al kyl
aromati c al deh Ze and/or its gxide derivative are/is at |east one
conpound sel@%ﬁ Q% ot 9%4de derifqfeh ¥R | hidly Auaxygen-containing gas

2, 5- di net hyl benzat depydgtuse e tudietdvrbbangabdahyde, 2, 4sdidmt hyl benzoic
acid, 2,5- di met hyl benzoi ¢ acid or 3, 4-di net hyl benzoi c aci d. 12.
A process f ofoRRa1piBAuRt towenialiphaliic arkesvd ic acdehydr ithe from

(il |11 BEbganDhoLEeg By Aok oladt A0 Leas a0 TRIRSE 56l oot

fromthe group consisting alipha
benzene, zirabkyiubeazad/ ake hyekei and oxi de i nt ermedi ate thereof, which
process conprises thermally treating a crude trinellitic acid or a

m xture of trinellitic acid with trinmellitic acid 15 anhydride, obtained

by dehydration of theatpirgekkkt heéc8glitng to URHLIm h@atiNKre P8I aWM t h
boron oxi de under reduced pressure, then |ntrodhC|ng a thermally
treat ed it odBLIPRAEHC carkomykiq 13Gid $elusmimeonsad nsokt taudlskybyecycl i ng

part of a weight of water.

8. A process according to claim 6, wherein the
solvent has a bromide ion concentration of 0.05 to 2 % by
15 weight and a concentration of total heavy metal atoms of
zirconium, cerium and manganese in the range of from 0.03
to 2 % by weight, the heavy metals having an atomic ratio

to the bromide ion in the range of from 0.5 to 10.

20 9. A process according to claim 6, wherein the
bromine-manganese based catalyst contains zirconium, cerium
and manganese, and on the basis of a total amount of these
metals, the catalyst has a zirconium content of 1 to 10 &
by weight, a cerium content of 1 to 20 % by weight and a

25 nmanganese content of 70 to 98 % by weight.

10. A process according to claim 6, wherein the

oxidation is carried out by a continuous method and a

mother liquor remaining after a trimellitic acid crystal is
30 separated from an oxidation reaction mixture is recycled to

an oxidation step.
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bottomliquid in the distillation colum to the step of the 20 thermal
treat nent. 13. A process according to clai m T ShwdtHis®edh Kefifooq
thermal treatnment is carried out under a reduced pressur ) - orr
or less, at a tenperature of at |east 250[err]C for 25 tlmmimm) me of
at least 5 m nutes. 14. A process according to C ; erein
t he m xture of trinellitic acid with trinellitic acid anhydride has
atrinellitic acid content of 3 % by weight or |less. 30 15. A
process according to ol girdrdds whesLUIngNtoXtMkin 6, Andi¥iaN ik added in an

amount of 50 to 900 ppm based on '
-37- t éatkvilea¥omaiel ¢ jaldehitded and/or it oxide depivebireaccor di ng

to claim12, [eiget t j guid.is.recycled,fromthe
L sel Tl ot op2bopLe B Neast o c Bl ﬁ%égé%tte%o)f%/()ogyzﬁéi ght based on the
trimellitic dtnethntbemzaldehyedd, ta,G-anne thylpenizdedeaybe, 3,4thermal ly

t reat ed. .17, roocess ,accor.din o claim 12, wherein the 10
oxi de of!%or8hm?gh%}b?%%éiégﬁﬁé§nuﬂi%%i%%ﬁ EPPBﬁPlC agtehoboric acid,

met abr oi ¢ achigmetiey 118005 Lc ad i Yy @QMOJ_aimet_hg»ib@ﬁzoic acidS- A
process for the production of trinmellitic acid 15 anhydride from crude

trimellitic acid obtained by oxidation
12. A process for the production of trimellitic acid

anhydride from trimellitic acid obtained by oxidation of at
10 least one member selected from the group consisting of
1,2,4-aliphatic-groups-substituted benzene,
dialkylbenzaldehyde and oxide intermediate thereof, which
process comprises thermally treating a crude trimellitic
acid or a mixture of trimellitic acid with trimellitic acid
15 anhydride, obtained by dehydration of the trimellitic acid
under heating, together with boron oxide under reduced
pressure, then introducing a thermally treated product into
a distillation column, and continuously recycling part of a
bottom liquid in the distillation column to the step of the

20 thermal treatment.

13. A process according to claim 12, wherein the
thermal treatment is carried out under a reduced pressure
of 200 torr or less, at a temperature of at least 250°C for

25 a treatment time of at least 5 minutes.

14. A process according to claim 12, wherein the
mixture of trimellitic acid with trimellitic acid anhydride
has a trimellitic acid content of 3 % by weight or less.

30
15. A process according to claim 12, wherein an oxide

of boron is added in an amount of 50 to 900 ppm based on

- —
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of at |east one menber selected fromthe group consi sting of

1,2, 4-aliphatic-groups-substituted benzene, di al kyl benzal dehyde and an
oxi de intermnedi ate thereof, whi ch process conp#i rmally treating
the crude 20 trinellitic acid or a mxture of trlnell HasBebrRelth ‘km
trinmellitic acid anhydride, obtained by dehydration

trimellitic acid under heating, until the anmount of‘j““@m‘l\ ’ aci d
based on the total anount of trinellitic acid an Cld
anhydride i % b ht, ,Qr, ss, and |ntrodUC|ng t he thernally
tregted prtghct fﬁel%ﬁgﬁﬁ PI& i‘on col um. A process
according to cIa|n118 wherein the t her mal treatnent Is carried out

under a reduced pressure 30 of 200 torr or less, at a tenperature of at
| east 250[ k%1 C for A PraceseA¢RMdiNgntofclain d2st wberainuths.

bottom liquid is recycled from the distillation column in
5 an amount of at least 10 % by weight based on the
trimellitic acid and the trimellitic acid anhydride to be

thermally treated.

17. A process according to claim 12, wherein the
10 oxide of boron is at least compound selected from
orthoboric acid, metabroic acid, tetraboric acid or boron

oxide.

18. A process for the production of trimellitic acid

15 anhydride from crude trimellitic acid obtained by oxidation
of at least one member selected from the group consisting
of 1,2,4-aliphatic-groups~substituted benzene,
dialkylbenzaldehyde and an oxide intermediate thereof,
which process comprises thermally treating the crude

20 trimellitic acid or a mixture of trimellitic acid with
trimellitic acid anhydride, obtained by dehydration of the
crude trimellitic acid under heating, until the amount of
trimellitic acid based on the total amount of trimellitic
acid and trimellitic acid anhydride is 3 % by weight or

25 less, and introducing the thermally treated product into a

distillation column.

19. A process according to claim 18, wherein the
thermal treatment is carried out under a reduced pressure
30 of 200 torr or less, at a temperature of at least 250°C for

a treatment time of at least 30 minutes.
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