PF{OCESS /D APPARATUS FOR PRODUCI NG TEREPHTHALI C ACI Dhisl ilthe @Gepl@itément sheet
| NVENTI ON The present invention relates to a process and an apparatus :

far. producing terephthalic acid, in particular, Ri i ng
terephthalic acid by oxi di zing paraxylene wth _aDr%q'eg{JlgaAPRoﬁgg

oxygen-contining gas in §§I vent based &n_acetic acid. BACKGROUND OF THE
I NVENTION First, a typ? FESS AT APPBRATUS EPRBRQADUCING ¢ oduci ng

terephthalic acid fro is explained with reference to
t he appended Fig., 3 show %RFﬁggﬁ%iedﬁggr am of the apparatus for such .

process. The apparatus of Fig. 3 is conposed of an oxidizing reactor 1, a
distillation colum 2, a heat exchanger 3, a scrubber 4 for recovering the

unreact ed par axylELR, ORNDEBEINVENTIORer 5 for recovering acetic acid,
a reboiler 6 and a condenser 7. A typical conventional process for
produci ng terephthali c 'ahed presepediovenhiont eed atfessuppl ya ngrocessi mpd
liquid materials, par axyl ene, acetic acid as_the solvent

therefor and a 2Bt aI%anfd%%dl ﬁ&rchePri"‘E‘&‘Fcb%Qrpor#@rﬁeé’hGﬁ‘aééﬁal taci@nganidse
"t oduci ng' ¢ horR A SEEERO! codPhr oMPEREN ai nFREVRRERSHC an B59fen fbd
terepht hal i ¢ acr e PR R he Rt T O P B [ mpining
wi t hdr awn f rqas the 4 esolvent dgesddroni adetie a@id/.ent and the catal yst
via- a product discharge line 13 and forwarded

BACKGROUND OF THE INVENTION

First; a typical conventional pr'ocess' for.
producing | terephthalic acid. from paraxylene | is
explained‘ with reference to the append'ed Fig. 3 showing
the £flow diagram of the apparatus for such process.
The apparatus of Fig. 3 is composed of an oxidizing
reactor 1, a distiilation column 2, a heat exchanger 3,

a scrubber 4 for recovering the unreacted paraxylene,
another scrubber 5 for recovering acetic ac:.d a
reboiler 6 and a condenser 7.

A _typical‘ conventional process for producing
terephthalic acid Iis based on the steps of suppiying
starting 1liquid material.s, i.e. paraxzylene, acetic
acid as the solvent therefor ‘and a catalyst including
chemical conponents of cobalt, manganese and bromine,
to the reactor 1 vi_a a raw stock supply line 11 and
introducing- thereinto a molecular oxygen-containing gas

e via an §ox%gen feed({“i-ine 12, in order to cause therein
-, the oxid“atfon of paraxylene to terephthalic acid. The
o .-'. po resul.ting product of terephthalic acid 1is withdrawn
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to the isolating refinery step. The exhaust gas th | dati on
fl ows, together with the vapour generated due to the ‘r}ggéc‘ﬁ ﬁﬁ '?éﬂ?em?toﬁﬁ%
oxi dati on exhaust line 14 into the heat exchanger 3, in which they are
cool ed. A part of the condensate liquid formed tpgeoinl 9 APRr1886Ir ned

to the oxidizing reactor via a reffux line. 15 and the remainder

i's forwarded to. the ghs“ |1 atlon colum 2 via a communication line 16.
The gas is thef®Ror deHeFﬁFBtht°SEtBBﬁnuHi'-§ht|bhe | gobvent -and the

.par axyl ene scru ar e i cover contacting the as
with water or wg%ﬁélgs ace B p?ca%'cr}soﬁigﬁﬁﬁrgﬁpﬁ'&ngd {'ﬁeraélpo fg g

liquid supply l¢decd®. 1d8¢ ggﬁ i 8 u t hrough a comruni cati on I I ne
18 to the acetic acid scrufa)berg ,efbﬁaﬁ?cﬁggﬁ'e vaporized acetic acid in the

gas is recovered by conTheti exhaustgasgast h fiher Ohe W blhg @ilo#e @P&'J;éc
acid solution -supplied thereto froma liquid supply Iine 8

separated f ronﬁoq%ﬂ-‘mm #tidhanthe ayepouracgene sated adaeecded 0 thlee ﬁéé@ﬁtﬂi
of the system VI a a g% exhaustion line 21, while the paraxyl ene-recovered
liquor is sent R&R%he 5XOT:BR Pxidatiqmnexhausti dine nd422ntnl the duwt c

o ooy o bl 32l CubAE e | SR SYAT 2 2e g tne
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to the reactioxidiZingbl eeactdr beronpsanegessakYuk® 455eaS 1%NRS NSRY | Y
| remainder is forwarded to the distillation column 2 via |

a communication line 186. The gas is then forwarded

through a comunication line 17 - te the. paraxylerie.

scrubber 4, where paraxylene is recovered by contacting

the gas with water. or with an acetic acid solution

supplied thereto'from a liquid supply line 19. The gas

is then guided through a communication line 18 ‘to the

acetic acid scrubber 5, in which the vaporized acet:.c'

acid in the gas .is recovered by contacting the gas. with

water or with a dilute -acetic acid solﬁtion - supplied

thereto from a liquid supply line 20. '

The. gas. ..separaﬁed" from paraxylene ‘and acetic

acid i_s exhausted to the external of the system via a

gas '_ exhaustion line 21, while the paraxylene-recovered

liquor is sent to the reactor 1 via a communication

line 22 and the acetic acid-i:ecovered liqour is sent to

the distillation column 2 via a communication line 23.

~In the distillation column 2, the acetic acid

recovered liqour is distilled using the steam generated -

=™ in the reboiler 6, wherein the acetic acid-enriched

distillation bottom is recirculated to the reaction



v
100 trays for the distillatory separation of acetic
paraxyl ene can be separated wusing a distillati oﬁ&" b'bm? P‘\ﬂ%{*ﬁ“‘ SB%?}
10* trays, so that a problemof requirenent of |arge-sized apparatus

occurs. Use of a packed colum wth packig{gs exhi bi t@ﬁg;hi]gﬁ AP
fractionation effici enci es for anpl e, structured ‘packi ngs,

I n pl ace stillation colum also suffers from
stuffing of the %%%ke@u g%éﬂ'g P MASFIRUEr 580 USK | 3° PRV, 138 BRArlY

t-hus, decrease iggt hgrgﬁgf oggg.ncghgf q;tgﬁghbggt grgg%a%'ggéégnpg#ﬁf%ﬁ%pc

structure of the dendroidal rrultltubu I stri

cost. probl em SAbAMARY @hotidh | NvabEkPheda oljsft wé tQQPBE‘S§§Bt IJR461Y 1 08
a

is to solve the problens encountered in the convention techni que and to-
provi de a procedistbltatian atcobumint owpthduabouer epdt hékags, acéd that a
econom cal |y by oxidi zi ng paraxylene in _an acetic aci d-based sol vent using
an oxi di zi ng ré%EQQ&e%oﬂgeﬁ?ﬁﬂlfﬁmﬁnﬁoﬁﬁab@rﬁﬂsslzedtapna:atmanQCOMI$e

effecting the dlstlll ryg recove t he araxylene and acetic
acid efficiently ?%%u suf f BAS %df r R R £ r"-ﬁB Fackiags sexpikiting

colum. Anot herp gy ect efaEBe Hg@ggﬂt I ny ic(l'én t O provd d’ﬁeﬁtlcon%@cfly

desi gneéd | ow cost™ appar at us a for reali Zi n eﬁé abo
process for prcshmmtalephtﬁaékgnggld ef {hCi enﬁigceThusof I N o1 -tray

present invention, terephthalic acid is produced by 4 system through

a recircul at.msﬂmlrieatizmn collimn wdisoursuffers- from -stuffing of the
packed bed by the finely dispersed solid crystals, and
thus, decreaée in the perfor:ﬁance of the distillation.
The complicate structure of the dendroidal: _multitubular.

distributor will ad_d a further cost problem.

SUMMARY OF THE INVENTION -

An_ 'ob:]e_ct of the present i_nvention is to solve
the problems encountered in the conventional techni:que
and to provide a process which can afford to pro&ucé
terephthaiic acid econdmic_ally' by 6kidizing paraxylene
in an acetic acid-based sdlfreni: using an oxidizing
reactor connected to a compact distillation column,
- while effecting .the distillatory recovery of . the
paraxylene and .ac"etic acid efficiently without
suffering from stuffing of the distillation column. '

An_other .obj_ect of the. present invention is to
provide a compact:lfr designed low cost apparatus adapted
fof realizing the .above-mentioned process for producing
terephthalic acid efficiently. .

Thus, in the present invention, terephthalic

acid 1s produced _by '



génerat ed in the distillation colum 2 is sent to thqh&oigqﬁﬁs,gﬁhze At Eneet
comuni cation line 25 and is cool ed here. A part of " the " condensate

lkquid formed is returned to the distillation colum 2 K'ﬁeﬁ%ﬂrmux l'ine
26 and the remainder is discharged out of, the systembDaex

through a liquid exhaustion |ine 27. Wi % this process permts renoval - of
the heat and wayetegenehowgh Nal heeexrdulbbdoncatife 1240 therwat Sjdfsod
the system a problemis left unsolved that it requires conplicate
procedures toggeneratedh an dii t désalilhattioanarghumkor 2r ef®vaednty to the
par axyl ene and acetic acid. It has been proposed, therefore, to solve the
probl em by acopdeaser Twiidh acomrunicatignl fiing 2%e andhaist capled
from the oxidation of paraxylepe o adistillation . caqlu directly
connected to t RE §pper fhr tpa%i? ?ﬁe t%?i dFOPAgRSALSCt 811‘1%‘3‘1 g}}f’&'\ed is
distillation agdeorfied 46 2khad aigtd Lidleiod @i, 80V CBERLA! Mne

paraxyl ene and acetic acrd in a concentrated o"the oxidiZing reac ,
whi | e di schar gi2gg drte £REaRMAd nEREe!iANEi $ERaHHEQNBERS FE TfRe O4lyshm!

colum at the top t hereof " (Japanese Pat ent Publ i cati on No.
14098/ 1979). theoeffllaentditiiricugh a0l iqudldu@xhauetiomiline @7kss, a
mul ti-tray colum is enployed. ~ Vapour and liquid holes of such a
multi-tray colum are %)&i-lilee thige RUONRES] Permibsi cengval nofpathe c Meste

oxhaust . gas. 399 wiEer gedatated otnotne piahEieoanedtar: Sorkei the
ef_fici ency is yaedih@r C?:E’Oitﬂhn%x;g?erﬂbo¥e problem ‘is left unsolved that
it requires -complicate' procedures together with an
acjditional heai_: energy for recovering paraxylene and
acetic acid. | |
It has been proposed, therefore, to solve the
problem by a process, which cnmprises supplying the
exhaust gas from the oxidation of parazxylene to a
distillation column directly connected to the uépér
part of the oxidiiing' reactor to effect distillét:_l.on
and recirculating 'the distillation bottom containing.
paraxylene and. acetic acid in a concentrated form to
the oxidizing reactor, while discharging the separated
water and the_' uncondensed gas out of the column at the
top thereof ( Jabane_se Patent Publication No.
14098/1979). 'For_ the distillation ‘column for this
process, a nnlti-t_:ay column 1is einployed. | Vapour and
liquid holes of such a multi-tray column are liable to
be clogged or stuffed by fine particulate solid matters
such as terephthalic acid crystais in the oxidation -
exhaust gas. When a nist'iilation tray of lower

fractionation efficiéncy is used for avoiding the above



suppl yi ng paraxyl ene and a nol ecul ar oxygen- contai ni rithig&s thieOrepia cekichi %l 58
reactor connected to a distillation colum having at the |ower part thereof

asolid matter collecting tray and at the upper artq gh

packed bed, in order to cause oxidation of the par axylré?fg' [ n1 gggﬁ%ﬂé
based on acetic acid in the presence of a_§at alyst to formterephthalic
acid, introducing the o&'&%&,tl' X'}?Aiﬁé }g.l.aeﬁ ) | nt he_distillation _colunmn
and collecting finely | slgg'?lggd_ SO _|# m_a%eré_s)m%y ﬁeaﬁgiSF‘.’iﬁE Sglxiygan-
matter col | ecti egnteaningndgas’ aw i aa dogialzsh _O&éﬁc\ﬁ?d{bséaﬂﬁéétéant@d ngd
i n-the oxidation exhaust gas through the packed bed, Il e removi ng heat
and water out ofliskdldadtion atolwmmohavingndat ethec ldiéngphlte Saerededa

paraxyl ene and acetic acid to the_oxidizi n% reactor. The apparatus for
produci ng t er epAPhaAi cMAEEETac COLARSE1ING t KEayr condt mtvebheonuppepri pestan

ol ccul ar oxyge P BERPE! nf nd ed nBR% | RO HlRztan GRS c SRIREHHPR het
Col - connect SA°. Fara ML LS 80 do1Yelt, WddhdTGn T aciit: @thathabiRg
packed bed. BRI EE DESOR! P O\ OF THE DRAW TR FerepeRbLittalbas o0 o "t
packed bed. g. I's a flow sheet o ne
apparatus for produci nginteodpbihgl i the acixidaadon defBaué® gas PEALY I €He
6 - distillatian .c'olumn and collecting finely dispersed.
solid matters by means of the solid matter collecting
tray, and . ' |

effecting distillation of substances contained’
in the oxidation exhaust gas through the packed bed,
while removing heat andl water out of the distillation
column and recirculating the aeparated, paraxylene and
acetic acid to the oxidizing reactor.

The apparatus for producing terephthalic acid
according to the.present invention compriSe_s

an Qx'id_izi'ng ‘reactor for oxidizing paraxylene
supplied t,heref:o’ with a molecular oxygen-containing gas
in a solvent based on acetic acid in the presence of a
éatalyt to form terephthalic acid and.

a distillation column connected to the upper
part of the oxidizing reactor and having at its lower

part a solid matter collecting tray and at its upper
' -part a packed bed.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a flow sheet of the apparatus for

producing terephthalic acid according to a preferred



i : '
enbodi mrent of the present invention. Fig. 2 illustra the structure qf
the nulti- lamellar structured packing as used in thiﬁ@n‘ﬁgm fRpacement sheet

perspective view Fig. 3 is a flow sheet of a typical

conventional apparatus for producing terephthalic ac_b%;DﬁT&lAp&[pIg%
DESCRI PTI ON OF THE | NVENTI ON Accor di ng o] the present invention,

the oxidizing reactor js_ _.constructed 0 as, to effect a liquid phase
oxi dati on of pa?@}?/‘%glﬁ%n#nqg gﬁ?vgﬁ?sﬁﬁgegmﬁng{:%?rc acid in the presence
of ‘a catalyst to form tgigphthayiguetchies i seRALLERI P ARALY IR 1 12
be supplied to the reactof as a SOPUtIOﬂ.I.n acet e acid-or The Dot h are

suppl i ed ther et pam@riar s @@ idthre® PRGNl 45t usd®’ UrkNEHE QEbSR imdiet
used, for exanple, an oxidation catalyst conposed of cobalt, manganese and
brom ne, an oxiikata grecrspecivecehewining a further netal conponent in
addition to themand so_on. I n general, the catalyst is introduced into
the reactor together wik¥9the 3ol it . For 8w npsheetar 8fyged- coirigarhg

gas, for exanpl e, oxygen gas, a_gas mxture containinhg o en and nj {rogen
or carbon di_oxi%%nﬁxg*%ngfmﬂg?é‘&sa??rw %CQ%%IB%%?PY%%I cift ar
oxygen-containing gas is supplied to the reactor by blowwng it into the
reaction liquid mxture fromoutside of the system To the upper part

of the reaQEFAILER BESERIPRIONOF OIREMINVEWPIBIECt €d, by which the
reaction heat and the reaction water generated in the reactor 7
: According - to the present invention, the

oxidizing reactor 'is constructed so as to effect a
liquid phase oxidation of paraxylene in a solvent based
on acetic acid in the presence of a catalyst to form
terephthalic acid. The _starting paraxylene may be
supplied to ‘the reactor as a soiution- in acetic acid or
the both are supp]_.ied therefo each isolately.

As the catalyst, eirery known one .can be used,
for example, an oxidation catalyst composed of cobélt,.
manganese ahd bromine, an' oxidation catalyst containing
a further metal -component in addition to them and so
on. In general, the catalyst is introduced into the
- reactor together with the solvent.

For_ the molecular oxygen-containing gas, for
example, oxygen gas, a gas mixture containing 6:§ygen
.and nitrogen or carbon dioxide or the atmospheric air
may be en_lployed_. The moleéular oxygen-containing gas is
supplied to the reactdr by blowing it into the reaction
liquid mixtufe frdm outside of the system. - '

| .To the upper 'part_ ' of the reactor, a
distillat_ion column is connected, by which the reaction

heat and the reaction water generated in the reactor.



H
are removed to the exterior of the system The distil] ati. .
colutmm may be connected to the reacto?/ directlﬁﬂﬂsisn@ea'eﬂ*”ﬁé#‘(%ﬁt sheet
may be joined at its lower end bodily with the reactor top w thout using a
pi pe. The distillation colum is provided inits |lo gpal tt a
solid matter <collecting tray for rerrov_Lan fine particulate solid
matters in the gas phase and in its upper part with a packed bed or_a

p
| ayer of packi n8%ef oFefoMed | fr ytReparEErELos: @&t ethe ofi¥skeBey| eneThRd
acetic acid. He bt 4L ef tg-_enploy liguid, distributin
‘tray as a |.§§F’di%%§? ri iBglut §Eﬁﬁgﬁ be9'8¥sg§§ed°8§8$‘é*?ﬁe Bﬁckgﬁebegég?gag a
liquid re-distrjby 0 } SRO to@Ng N grrrq%’a ; t i,@n t
packed bed. Theagoléieglir;at‘%%'rﬂ%ol&l g’g? Fﬁg?lat%gyh%ay e %ﬁleﬂ%iﬁi ?ﬁ -c%l;ls cg %Et
fine solid nattend BedityewithClkhengehbabrexbpbivitndutousingracpipeati on
~efficiency my be used. For- such a tray,one with or w thout downconer
may be used.- The nunb®heof disbidlation engdlymnl nmbs dipkbsrided acigor débse
with the structure and efficiency of each _specific trai and, in general ,
one or rore, priPEeEn past. wWikhy Be sRdddatBatter gatkestimgq tray ofey . |

for the distillatory separatiqn _of ter. fro raxyl.ene ‘a acgtic acid
and it is pref e?%@%‘.él%{g u%ﬁ'nﬁaccléaﬁ%&c[\ﬁﬁ'&%& 0P _bi“[- ﬁ?_h{%hert e g4
liquid/gas contpetdntasdfiGi enty uppbf' p hw&tﬁ’xacé' acked "Pea BBY abe
enpl oyed, for™ exanple, a structured packing, such as, a sheet type
structured packidger agsfizpackiagst I foif Uddid tiadkitbgyor sépd fd ¥ivh sofuchated

packi ng; a random packing, such as, a
. from paraxylene and acetic acid. Here, it is preferable
to employl a IIQuid distributin_g tray as ‘a 1liquid
distributbr fo b.e disposed above the packed bed or as a.
liquid re-distributor to be disposed aﬁ an intermediate
portion of the packed bed.

The solid matter collecting. traf may be one
which can collect fine solid matters and even such one
that exhibits a loﬁer fractionation efficiency may. be
used. For- such .a tray, .one with or without dowﬁcome;'
may be used. .The number of trays to be employed may
differ in accordance with the structure and efficiency
of each sp'ecifi;c. t:_'ay and, in general, one or more,
preferably 2 - 5 may be adequate. : _ _

The packed bed is only for the distillatory
separation of viater from paraxylene and acetic acid and
it is preferable to use packings therefor exhibiting a

-h_ig_he_r J.-iqui_d/ga_s contagting efficiency. For such a
packing, there may be employed, for example, a
structured' paqk'j.ng, 'such as, a sheet type strucfured
packing, agau-z.e‘ type structured packing or a formed -

- structured packing:' a ra_ndqm 'p.acking, such as, a



o _
8 lanel |l ar random packi ng, a gauze type random packi ng, an annul ar random
packi ng and a saddl e-1i ke random packi ng. For the spdgiis the mapldcement sheet
of - the packing, a value in the range of 50 - 1500 [err], preferably in the

range of 100 - 1000 [err] may be adequate, In case sing | lic
sheet type structured packing, one whi ch}_las a~speci19[?actgét}r?a€%kr§ ea in the
range of 50 - 1000 [err], preferably in the range of 100 - 750 [err] nay be
suitable. In cdSMedlak F§rdomet HFF?ééngauz% tIARE e t FKEFurﬁﬂ“%‘EkiﬂﬁiJ,kj&%

~which has a spegifi ce in .Lang f 100 - 00 .L:err]
preferably in %%‘e ré;a%’g}ei% 15%58&1008&?%%?? ng?abe_aadég@??a_@ lf%g Irlacﬁﬁod“
distributing tJsdfiddl #o¢ the sPecleddi duiirall UL G SRARC paIAMY, ! he
packed bed or as theliquid re-distributor disposed at an Internmediate ™ -
portion of the gaekbdebad ithd oradget 0fousd ng 1500 im/mk Jnprefekgbhyerir he
area of the packed bed and therefor is enpl oyed one havi ng no- downconer.
For this tray, the rangsifofcil@ft -uslRPQ ymt fmtismay dengadequate. t hdaglicase
multiple trays nay be enployed.. . . This tray, nay preferably so long as it
has a |arge di Qft¥fing & %%gé%h?o S%"r?rﬁt B@PZf FtFugfared, PACKLBI | QfSh
pl ates di sposed, .for .exanple 1Al | he er, fagceg thereof -
facititate a u%&?ﬁn%ét i bstﬂél’%#i?f ¥ﬁgg?%ﬁuf%.%%%j_‘? hgﬁ?rﬁ%&eoréé)hgosol I d
mat ter col | ect qigglgo ke mdlspi%‘ﬂ radly (P8 th@“efand@’ bf Afoo tb€750 m? /m?
distillation colum an{i as the liqui &’ di'str?‘bnﬁoné?rays for the | iqui/d '
di stributor anehafyorbé hguitabld.r dndicdse bofoustingbe i MebaDPDiat gduze tHype
upper part of the columm, either
L structured packing, one which has a specific surface
area in the range of 100 - .1500 m?/m®, preferably in
the range of 100 - 1000 m*/m* may be adequate. _
' The 1liquid distributing tray for use as the
'1iquid distributor disposed above _thé packed bed or as
the 1liquid re-distributor 'di_spo'sed at an intermediate
portion of the packed bed is for distributing the
liquid uniformly _ovér the area of the pécked bed and
therefor is emplbyed one having no- downcomer. For this
tray, it is sufficient usually to. use a single tray,
though multiple trays may be employed. This tray may
preferably, so long as it has a large diameter of at
least 30 -cm, be 'furnished with partition plates .
disposed, for example, radially on the upper £face
thereof to facilitate a uniform distribution of the
liquid.
. "As the t-rays._ for the solid matter collector to
‘'be disposed in the lower part of the distillation
column and as the 1liquid dis'tribu.tion trays for the
liquid distributor and for the liquid re-distributor to

be incorporated in the upper part of the column, either



9‘i dentical ones or different ones may be used. Fotrmgl,'getﬁer h%br Eﬁ%t
devoid of downconer to be used therefor, there may be enu rate 7

exanple, a perforated ripple pIatetray, a flat perfor dlg tray and
a multi-rod tray. For the tray which has a downcorlate: t 55

enuner ated, for exanple, a perforated pl aﬂe_tray, a bubbl e-cup tray and a
val ve tray which all are provided wth a dowconer. For these trays, a :
perforated ri ppi@elpt&(-'éli Qqﬁef@:rddfferenlbe onas f vapt &2 usedl e Fomt theis
a tray constltuted perforations arranged

| e plat t.h
uni formy over pf"g’t"é%‘ g\pﬁ‘EP}f%&%ate‘eém FIPHgggmﬁFat’@ hB®i r“f%’er?-B'FﬁFﬁBﬁs

of from 200 to 00 ua ref r abl 200 _to_50.000
square nmeter W %rga lrt)'g?e %(%’ %t 'fro% aé‘ ngn'looar’m? BF‘éF%Fg%I y
from3 to 20 adil e ch, n Y.p t ri

I nterval of rr:‘T]lr-:lémﬁeS tﬂc:)l'd;HQé Otrerrhni’ praef g!rirggl y é’fromé%g F&gtf é%mf and a

preferred, W tiwbtp+ed@r atay di stpoce Hird Wegayt hehicRy had &n dbﬁné@xﬁéﬁ
from20 to 200 cm preferably from30 to 70 cm It is preferable to
provide the tkhgreitmaparbet enuplexaded,,or farbdiezakipie, t sa supénferated,
~in order to prevent any bias.flow of vapour and l'iquid due to a possible
inclination of PhRtepddiasys et PUbDlEnCYR s ETHY pPPgngauﬁ’ad-% ut&Ryt ywhich

over anot her. sk F6¢ reRtEiedlFieh e oBREORIR e corrugation 1l ffles
with each other. For pf@flucgl{&et%&ﬁ%t haércperfa&féite&rsrﬂ%plet hglgpgarfgus
accordi ng to t he pr esent I nvéntion,

: preferred The perforated "ripple plate is a tray
constituted "of a ripple plate with many perforat:.ons
arranged uniformly over the plate. A perforated ripple
plate havirtg _perforati'ons' 'of- from 200 to 200,000 per
square meter, prefe’rabiy from 200 to 50,000 per square
meter with a pore diameter of from 0.2 to 100 mm,
preferably from 3 to 20 mm, and a ripple pitch, namely,
a corrugation riffle interval of from 5 to 500 mm, -
preferably from 10 to 150 wmwm, -is preferred, with a
preferable dis_tance ‘between. the trays of in the- range
£rom 20 to 200 cm, preferably from 30 to 70 cm. It is
preferable to provide the tray with partition plates
for subdividing its surface area, in order to prevent
any bias flow of vapour and liquid due to a possible
inclination of the apparatus etc. In case of piling up
a plurality of ripple plates in several overlaps, it is
preferable to lay one ripple plate over another. so as
to cross their directions of the corrugation riffles
with each other. | _

For producing terephthalic acid 'usin'g the

apparatus according to  the present invention,



§

10 paraxylene is supplied to the oxidizing reactor ﬁﬁgl,g fheOreipte oambrmsheel
wi th a nol ecul ar oxygen-containing gas in a solvent based on acetic acid at
a.tenperature of 150 - 270 [err] under a pressure of 5 - é ég gauge in
t he preésence of a catalyst to formterephthalic aciBbate: r ion
exhaust gas, namely, the exhaust gas frodfthe OXI di zing reactor,
containing the vapours of water and, acetic aci d generated - therein

is sent toP? FEYifRe; s t?%"lw&%‘liuﬁ:ﬁ hengxddizing sreackpecend 19
et ca| ek SPORLRLC 0B o AEFUR AL ARG cORELSERC B8 o

wherein the he o at er genera

the system ang gbigepR’ asudesl 8A' @eearae APfaagetig ?aingewggréea @cf

are returned to the oxidizing reactor. By the renova r

a high quality -tezmhtmaluzmmlaj ppasberer ofuGd- apo akgyeh: Y gaude litn tife
preferable to choose a proportion of paraxylene relative to the
acetic acid mxesenge ofie ofatalyshertsf ofooh terepht¥alljcneagid. Wikhe a
cat al yst contai ni ﬂ cobal t, rranganese and bronmine is used, the anount of

the catalyst uSXiIakion ceshapst l?@ﬁ'n Raei¥ng&her exhausty QGSSGGG%p"rH%f
vl ght and rAaRait Y O2eackhET (ConeairingRe” waBOHRE " ik FethE; G
based on the wgjit; Of the$ol V&Herm I e rSidOSHEr | G ﬂog Lﬁféﬂ
as the nol ecul ar oxygen-containing gas, it Is used prefera E:b y in a
proportion of @istillfatis] peluhnkg ofhewpeaxylteneis! n sulsjedited | | 8bi ora
colum, the distillation takes place under the utilization of the heat
cont ent reqtification to separate water £from paraxylene and
acetic acid; wherein the heat ahd' water generated in
the reactor are taken out of the system and the
unreacted paraxYlene .and acet_ic acid thus separated are
retﬁrned to the oxidizing reactor. - By the removal of
water and heat, a high quality 'terepht_hal'ic acid can | be
produced at a high yield. |

It is preferable to choose a proportion\ of
paraxylene relative to the acetic acid used as the
solvent t.heref'o-r of 1 - 50 % by weight. When a cafalyst
contai'ning cobali_:, manganese' and bromine is wused, the
amount of the. cata.fl.yst used m'ay' preferabiy' be in the
range of from 10 to 5000 ppm of cobalt as its atomic

" weight, from 10 to 5000 ppm of manganese as its atomic
weight and | from 10 to 10000 ppm of bromine as its
“atomic wéight, based on th_e weight of the solvent.

When the atmospheric air ié used as the
molecula'r oxygen-containing gas, it is used prefefahly
in a prqportio_n of 0.5 - 15 Nm? p.ér 1 kg of paraxylene.

In t_he_ distillation column, ‘the distillation

takes place under the utilization of .the heat content
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11 of the oxidation exhaust gas entering therein fr

reactor, wherein the heat ang reaction \g/]vater genera?g% I n t @gék%gn sheet
react or are renoved out of the system and the unreacted m and
acetic acid . are recovered. The oxi dat i on exhdiaie: 33 ' rst
subj ected to the renoval of fine partlcul e matters of terephthallc acid

ower porti on 08 £ SfidatiBer xallt Gas [EhteEladl enerpla: trom pbees

bed due to adheﬂamz%gso}:é&cf@fterw‘héfa&ﬁt €neS HFY °Ghad Allkeidd "ater

particul ate terephthalic acid etc. are recovere The oxi I on
exhaust gas pageseratkdn iirdngh bkedpadhgd resctobeage t rbfioted) esdtedolgo
fractional distillation to separate water from paraxylene and acetic acid.

a

In general, athea@yshem apdatiie omrgacktedrpandxutenec and dacsticf acddl t,
si nce thelr boi Li ng gm nt s are ﬁgose to e h ot her. However, they can be

fractional Iy s®p&raFBHO¥EEPRY by Png°§193 Pﬁg ﬁ?ﬂ?ﬁﬁﬁta gPgh é&s/ fFigatd

o6 Sonant ol BPHICHRR" SR KSCNEE, ox BUfe BALAILMS Faghols coB” ¢

bottom of the %§é?h{:ﬁ&1@8 CAxk 1M i L hﬁﬂ el dbé-‘*““# Za{sﬁfu# oq:%tehegol%t

the fine particulate 'solid matters co cte mat t er

h

col l ecting trayatiteposedlbeotthy tbeapacked trd. Ibwerat gorviibAh bE the

fractionally separated in the packed bed, nanely water vapour, is cooled
a heat exchangd®stbliathen E€Sidmms at wheneby n sttd Siogy e | thel packed bed

doe to adhesion of solid matters thereto is _prevented
and- fine particulate - terephthalic acid etc. are
recovered. _

The oxidation exhaust gas passes then through
- the packed bed, wh'e_:r:e it is subjected to a f£fractional
distillation to, separate water from paraxylene and
acetic acid. In gene'ral. a fractional separat:.on of
water and acetic acid is difficult, since their boiling
points are close to each other. Howe_ver, they can be
fractionally' seperated_ easily l_:y u_sing' a 'pac’king li'aving
a high gas/liquid contacting efficiency in the packed
bed. Here, paraxylene and acetic ‘ac'id are 'concent:ated
on the side of 1liquid phase and are returned £from the
bottom of the discilla'tion column to the oxidizing
‘reactor together with +the fine particulate solid
matters colle_cted on the solid matter collecting  tray
disposed beneath the packed bed. |

The water which is fractionally separated in
the packed bed, namely water vapour, is cooled in a heat
exchanger to form a condensate, as in the conventional

technique, from which a part of the condensate water is



F

techni que, fromwhich a part of the condensate watis is the raplébemiﬂtmheét to

the distillation colum. By refluxing the condensate water to the
{iquid distributing tray, a uniform dlstrlbutlon f fl ux
water over the packed bed .and, thus,  anDate ng gaéﬂg 1%

distillation efficienxy can be achi eved. 12The distillation operation in the
distillation colum _enconpasses, also the recovery operations for

par axyl ene anHeQEBE‘FE &9 d thea ikt Hatign sepdnane scBUbr@tluxing nghe
conventi onal g&%ﬂgggﬁg water e%l | zgi Zéggial | ] aﬁtﬁf‘b‘qgﬁﬁé: y#ZI ng’:]a(r)lgl y

t he heat genera t h&25%i di2i n
“heat from thgifoen! SidigstfHuttion PréFenNthad re‘fﬁﬁﬁ”% r q;ve(}tt ha9 of
e oxl da |on

the packed bed, so that it contributes to an increase in

reaction yi el gackedt hebedi t hand, ef (EIENt 8L OVehrrehsBar aX&iQﬁEll&ﬁEéhC
acid and finely dispersed solids of terephthalic acid etc. As detailed
above, the prefficievxypcadubengchdewphthalic acid according to the
present invention can afford to_ produce terephthalic acid at a | ower cost

by effecting the frac'ﬂ‘&naﬁiiﬁr‘:%%?"P‘Fﬁ??orf’?ﬁr%#q}kyIié'nethece@i%tihl:?'aioand
water effici t CQV. mW|t out sufferin fro occu ence
of stuffing 8%*“'%?%%%%%950 a?'(ﬁch eoy WINF=h Txak §ea ?5r
connect ed  t OpapagpiBaet aﬂastagbeibonac&‘a' uggm%ach 'SugéOVé Sratd

its lower part WwWth a soll matter collecting tray a in 1ts upper
- part with a pseisbbecs. e tirpacehventabnalodtedngi dws epht hel | fedlifles

accor di ng to the present invention is conpact and I ow .

the distillation by utilizing only the heat generated
in the oxidizir;g reactor without supplying any heat
from the outside while preventing occurrence of.
stuffirﬂg' of th_e packed bed, so that it contributes to-
an increase in the oxidation reaction yield together
with an efficient recovery of 'paraxylene, acetic acid
and finely dispersed solids of terephthalic acid etc.

As detailed above, the. process for 'produéing
terephthalic acid according to the present invention
can afford to produce -terephthalic acid at a lower cost
by effecting the fractional distillation of paraxylene,
acetic acid and = water _efficiently to - réecover them
without suf’ferihg from occurence of stuffing of the
distillation column, by using an oxidiiing reactor
connected to a compaét diétil-_lation column, which is
provided in its lower part ‘with a solid matter
collecting tray and in its upper part with a packed bed.

The apparatus for producing terei:hthalic acid
according to the present invent.i.on is _c.ompact' and low
price due to its construction as desc‘ribed above and

permits to 'operate without suffering from occurence of
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pri ce due to its construction as described above an e i Af
IR b FoboffBh e

w t hout suffering from occurence of 13 clogging or s

distillation colunmm and is adapted to produce terephthalic acid
efficiently. PREFERRED EMBODI MENT OF THE | NVENTI ON Baterw] 3 APRo#36ent

I nvention i's explained in a further det al3 by -a preferred enbodinent. In
Fig. 1, a flow sheet for an.apparatus for producing terephthalic acid of :
one enbodi nenclogging wPes&u to8n the oRistillatien cicolymne andnis and
the constituent parts corresponding t-Q thqose of ‘Fig. 3 are indicated by the
same nuneral &¢aBSed £9 produge fenephthalde,agifeRELdCcienglyr the
-apparatus is constructed in .such a manner, that the starting

par axyl ene, acetic acid as the solvent and the catal yst are supplied to-the

oxi di zi ng r eapheFERREDA EMPODYMENAC loFS 4l ¥ NVERE 1K and the mol ecul ar
oxygen-containing gas is fed thereto via an oxygen feed line 12 to cause

the oxidation of parapgllowc | the iFEredsithalihvention Avexpbainsddiin ng
reactor 1, a distillation colum 2 is connected integrally therewith..
‘I nsi.de the di furktheri detedluby 2 preferredoempedimentts | ower part with a

solid matter collecting tray 32 conposed of aquI uralié%nof st ages of
perforated ripple pl af® 38i8nd, lap@eftew Fheeth Sk h&P f §Pher ,

oL 200 BiBaallhl 5Ll BAROToE P! GBI B e
solid matter pgpbLefki NPntéRYidR Y GAvehhe 1AdWhich the elements and
the constituent parts co_rres'ponding. to those of Fig. 3
are indicated l':yl the same numeral symbols as in Fig. 3. .

In the embodiment Of 'Fig. 1, the apparatus is
~constructed in such a m_anner,. thét' the starting
paraxylene, acetic acid as- the solvent and the cataljrs_t
are supplied to the oxidizing reactor 1 via a raw stock
supply line 11 and the molecular oxygen-containing gas
is fed thereto via an oxygen feed liné 12 | to cause the
oxidation of paraxylene into terephthalic acid.
| Above the oxidizing reactor 1, a distillation
column 2 is connected integrally therewith. Inside the
distillation coiumn 2, it is provided in its lower part
with ‘a solid matter éollectihg tray 32 composed of a
plurality  of stages of perforated ripple plate 31
and, ébove it, with a packed bed 33 and further, still
above | this, with a liquid distribution tray 34 compo_sed-
of a perforated ripple pi_a{:e 31. | _ _

As the perforated ripple plates 31 for the
solid matter collecting tray 32 and for the liquid
distribution tray 34, identical ones 31 are employgd.
In the solid' matter collecting tray 32, a plurality of



.distribution tray 34, identical ones 31 are enpl oyduks isnthbhe bindn Bhé &l
collecting tray 32, a plurality of 14 perforated ripple plates 31 are
superposed in such a manner that the directions of corr teAHg lmfles for
these plates- are crossing wth each ot her. eth dripple
plate 3%t for the liquid distribution traﬁ34, partition pl ates 35 are

di sposed extending radially fromthe center. In the packed bed 33, many
pi eces of sheperfprated ucippdeé pptateg 43l amrehosuperpbsgd 2inarsugiacleed.
The distillation colunmm 2 is connected at its top to a heat exchanger 3
having a wat eM3PREE c&BRENgtRe erfiiectclang ogdh QOEEEQ‘@khgnstﬂlcﬁfl#ﬁe for,

The heat h 3 ted at i t th
exhausti on || TESSE aa’lf&%"”??%reﬁms?%%mo WEbR D SAcRT ghneE e 29munthe

conmmruni cat es oo | n Fgm 2 a.part o] uid
di stribution {pr ay %Z? and Ha‘%%gnéﬁlq n3t1he€6wayt9%erjé€%lf% \ﬁﬁ.tgl%&tioﬂ
exhaustion |irga®’. 3Bhe Paaatitivee Pllatelsur 8% pagel naig?c,g@a @gtglﬂa%gl n
Fig. 2 in a partial cutout perspective view, a construction whi ch
plurality of raddejdydi £obmr [theextentieng peuf dhat gphcleddir peddgzm mapyl e
pl ates 43 having many perforatlons 41 and triangul ar corrugation 42 with
paral | el shar plecg§e0f1sheet boiim ssrugturedh@ackingc40 a agaHROWR hin
they are dlsp sed araIIeI ' the ridges 44 of two neighboring ripple

pl ates 43 inc r"‘ﬁl ng ‘of inclination of about [err] in

| di.-r ections crossing r%tea”&!ﬂééﬂia*é’%ﬁ ?c?&fhn%h%r- is connected at its
top to a heat exchange_r 3 having a water tube cooling
element 36 through a gas exhaustion line 14‘. The heat.
exchanger 3 is connected at its upper portion with é
gas exhaustion 1line 21 and at its lower portioﬁ with a
reflux line 26 .wh:!_.ch_ communicates to the distillation
. column 2 at a pbrtioh above the 1liquid distribution
tréy 34 a_nd is branched on the _waj thereto to a liquid
exhaustion line 27. |
The sheet type étructured packing 40 has', as
shown in Fig. 2 in a "part;al cutout ﬁerspective v.ie'w,' a
construction in which a plurality of pérpend_icularly
extending ‘_ perforated sharp-edged ripple ~ plates 43
having many perfora_tior’;s 41 and triangular corrug‘gtion
42 with parallel sharp ridges 44 a.re bonded to each
other in such & manner that they are disposed parallel
with the ridges 44 bf two neighhoring ripple plates 43
inclining‘at an angle of :I.ncl:l.natiori 'of about 45‘ in
directions crossing rectangularly with each other.
In the production of terephthalic acid by means
of th_e above-described apparatus, | the starting

materials, namely, paraxylene, acetic acid as thel



In the production of terephthalic acid by neans of Thistis the zepiecerperd shelq
appar at us, the - starting materials, nanely, paraxylene, acetic acid
as the 15 sol vent and a catal yst contai ning cobglage_ mr@ APRs 4998 d

brom ne, are supplied to the oxidizing reactor 1 vi ‘raw stock supply
line 11, while feeding thereto a rmIB:uI ar oxygen-containing gas via
an oxygen feed sobeeif, dami causataliydat i contdimbigx¥bbagti Ninfardgrdydd hahac
aci d. The so-produced terephthalic acid .is conducted to an isolating
refinery step tbgembne,warne tseppbiednitoarthe hoxddialingt neactomprdduia a

di scharge line 13. The oxidation exhaust gas from the oxidizing reactor 1
enters then intB53¥heSEPSki | BYPPIX cdiddh Al.ogattHde wifepding vaphereto. a

ner ! . . ' b
o oo out) by ol £85I LSRRI ing. dEE Cwia' (n “orben’ et Bine.
gas and the vapppr qndughed f&:LiRd¢ o Xb ZbiEatFAee" ﬂt’to""hﬁéx‘?%%(h%ifi‘g%kﬁgat

and the water generated in.the oxidizing reactor are renoved o

system and theacidleactie porpryiased aterepitEidlic a@cid ais recAaecedd
The oxi dation exhaust gas introduced into the distillation colum 2 is
first subjectedteoaa rismlating frefitneayt istepatogether nwithr $hesushlwent
terephthalic acid_, crystals upon passin through the solid matter

col l ecting tray?®® the satalyet Pid 12 predrce argentingel3sol i d _
acid ete. are colect Haeurgnidefion st o S8E £ES o e ATHA IR
reactor 1 enters then into the distillation column 2
together wif.h the vapour generated " by the liberated
reaction heat. ] Here, the distili-ation is carried out
by making use of the heat content-- in the oxidation
exhéuse gas and -the wvapour conducted from the -'oxi'dizing
reactor 1, whereby the heat ar.ld' the water generated in
the oxidizing reactor 1 are remdv'ed out of the system
and the unreacted ~paraxylene and acetic acid are
recovered. ' : _
| | The t’_:xidati_o'n exhaust gas introduced into the
distillation column 2 is £irst subjected to a removal
of fine particulai:e solid. matters, such as terephthalic
acid crystals, upon passing t:hfough the solid matter
collecting tray 32 in the lower part of the column 2.

_ On the solid matlter collecting tray 32, " the
fine solid particles of terephthalic acid etc.' are
co_llect'ed lipon contact of the gas p_hase consisting of
the oxidation exhaust gas and of the vapour flowing up
.throu_gh' the perforations in the piled perforated ripple
plates 31 ‘with the 1liquid phase of concentrated

solution flowing down through also the perforations of



the oxidation exhaust gas and of the vapour flow ngTha iklth
perforations in the piled perforated ripple plates. 31 w

ate:

8 Yoblabdiiont shoet

1986 col um

phase of concentrated solution flow ng down through al Sf_StEﬁR)perforat i ons
ufif ¥n

of 16 the perforated ripple plates 31. Thereby

due to adhesion of fine particulate solid Matters onto the surfaces of the
packi ngs in the packed bed 33 |.s prevented and fine particles of solid
matters of tereyd hpérfosatddetrippliee pratesr 8. ThEnerdsipt AOBtREFAWS RS
havi ng passed the perforated ripple plates. 31 .of the solid mtter

col lecting trayis? icolumm duej etoecadhbesionstaf | £iaey pamticubate solid

separation of water from gar axyl ene and acetic acid upon passin

Ri e i snxfaces cREJ thed mrckings aing

the packed bed Rittemi o1

‘t hrough
fagiead c

fé , ' hat h I i_gh iguid t aGt
Surface area: pdh 3303k ANAEEhna? ALl JOSIAU CoRONATY matrers
paraxyl ene and Hcqld ﬁ?&tpelf@réé‘%d %ar&gﬁé&@%{ are fractionated in
progressively in _

t he packed bed 33 and concentrate

e liquid phase and

are then returned to tipheXiokzdagiésacefhadstr ogakhenaQlihgm plassdd the
distillation colum 2 together wth the fine particulate solid
matters col | eciperfiorated sokiippiet t plates ecBilng ofay tha Heokida matttean
of water is also returned to the reactor 1 so as t-0 maintain the water

content in theSodd@Hing atraYvaldieiss then - subjeskedndigghe. dlstiddiatamyon

dthe

exhaust gas-ha\éir%%tg_a-ss%d tQéSé'gQ t he pa eqlﬂa eedr 33_and thus _containi ral1

uncondensed

ona tion - from paraxylene

acetic acid upon passing through the packed bed 33. The
packings in the pécked bed 33 have a large specific
surface area, so that they reveal a higli gas/liquid.
contact efficiéncy, 'resuiting ' in. an efficient
fractionation of water, '-paraxYIéne .and acetic acid.

Paraxylene at_id acetic acid are fractionated in

. the packed bed 33 and concentrated progressively in the

liquid phase and are then returned to the oxidizing

i:eactor 1 from the botfom ofh tlie distillation column 2

‘together with the £fine particﬁléte solid mafters

- collected in the solid matter c_bllécting tray. 32. Here,

a portion of water is also returned to the reactor 1 so
as .to maintain the watei‘ content in the reactor 1 at a
value of 0.5 - 15 % by weight. o
The oxidation exhau'st gas having passed through
the packéd bed 33 and thﬁs containing the uncondensed

water vapour enters then into a heat exchanger 3 via

- an oxidation exhaust line 14 and is cooled here by a

cooling water in a water tube cooler 36 to condense the

vapour, while the 'non-c':ondensing components of the gas

- are exhausted out via a gas exhaustion line 21. A part



i

wat er vapour enters then into a heat exchanger 3 vi Fhanisdké deplacementhshest
line 14 and is cooled here by a cooling water in a water tube cooler 36 to
condense the vapour, while the non-condensing 'conporban_t_s P9 ARPR B96 are
exhausted out via a gas. exhaustion line 21. A part €17 of the condensed
water is returned to the distillation collﬂm 2 V|a a reflux I|ne 26. Here,

the reflux wate dlst lL,but e unlform

flowing on a° E d<qr FPFBgt t??a 3477 % grjrtlg ti°¥‘

t hereof Dby an g@§hﬁhagcgigf ap%ﬂ{lkomlﬁgaggs 35 d| sposed on the li quid
distributing tray 34, in order to inprove the fractionation efficiency.

A part of the condragale tid ereEsuldi Wt edsodi¥rikift &y ShATFaEmL
effluent via a |iquid exhaustion |ine 27. In this manner, the heat an

t he wat er geneowerd itthe hepagkedzi bed ecadl or by arflowdmsn ooh ofat h@iguidem

The ratio of the ampunt of the discharged-condensate water to the anmount of
the returned c®h8ERipuEing: e?ra!har?éi yraflhélﬂ-&fflﬁkﬂmatthﬁ meentes ethprgofe

in the range fﬁom 20:1 t 3 1. T q’-ﬁ conveé}flonal cess st eps OL the
recovery of paPax Per%ssa’ﬁ% %{&%‘?ue EAPR, W%g Wr%’M Bfd
and the distil§ 1119& rfgfg%¢ﬁ% z‘#yﬁ |34I at iﬁn &p& | rlms,r}%g@rl Qﬁeart
process are carr out ~sinultaneous y des

distillation Cﬂfalaﬁlanatibﬁreeffibfeﬂtftl | I aAI Opatf tbs nghedi ebhbkakhe8

colum 2 is realized by making use of the heat generated in the oxidizing

reactor 1 witlwatenedsssdiachaggedy dwat ofnpthe f smtetxheas scblreceefﬁmuehat
via a liquid exhaustion line 27. In this manner, the
heat and the water gener'at_ed in thé oxidizing reactor 1
are taken out of the system. The ratio of the amount
of the diéchargéd condensate water to the amount of the
rgturned condensate water, namely, the reflux ratio may
preferably be in the range from 20:1 to 3:1.

Thus) 'the donventional process steps o©f the
recovery of paraxylene and acetic_:'. acid realized using
the scrubbers 4 and 5 and the distillation realized in
“the distillation column 2 in the prior- art process are
carried out sixﬁultaneously in _’che'. newly designed
distillation column 2. Here, the distillation in the
‘new distillation column 2 is .realized by making  use of
the heat generated in the oxidizing reactor 1 without
nécessitatin_g any heat' input from other source, so that
an effective heat utilization 'is attained. In
additi_o'n, an efficient recovery of paraxyléne and
acetic acid as well as fine particualte solid matters,
such as terephthalic a‘ci_d etec., can be realized while
preventing stuffing of the appara'tus, so that the

efficiency of the oxidizing reaction is improved and



an effective heat wutilization is attained. Tmsis the teplsitivdnt ehpetin
efficient recovery of paraxylene and acetic acid as well as fine
particualte solid matters, such as terephthalic acid et -9 m-@.real i zed
while preventing stuffing of - the apparatus, si@atethat I ci ency
of the oxidizing reaction is inproved and_1__8_ 18- t he production of

terephthalic acjgd can ffect t a l r, £OSt. ile t he aratu
shown in Fi g.i:lge 1%ﬁ°lsa%(%ﬁqetfu§?egt%§/e%lﬂtvif%€cgr3Fi¥\2rﬁ?&t P8&n %‘?%D#eeda ot
oxi di zi ng reactQryd,@pdebhe distillation colum 2, it is possible to
~construct it by connecting separately arranged ones using suitabl e neans,
such as connection pi peghileAl Stheit dppdieRaid| eshewnt eghat erige 1 is
distillation colum 2 and the heat exchanger 3, though they are separately
di sposed in té¢ensppacteds byxpnai integbal e conneletivmeroft tthepeokddit tog

ripple plate 31 for the solid matter collecting tray 32 and the liquid
di stributing trE8§28E0nnd t3nd phbei fdstriiilatdonm, gopumncRed ifed B3PREFLIRLE

be restricted opnly to tho-se#e'ﬁgl I ned. abaove.., Below, th est_ resul t‘f] ar e
expl ai ned. Exanp? e SPIAFEHSE atds SIMTSEInG SeRata e%ﬁplﬁf&ﬂgq FRPEn
three perforategd: Li : lAt & 1, | | th r her he
sokid matter col %a%éi %éul%rag}%z,éaggbve% i%ﬁ c"s%,th‘eet j%}f)epfgtg%fjct uég 2
packings are fit|l a& possibte pPe6kethtdfthte33theOdiy¥i Xiat fon Sicoduin 2

perforated ripple plate 31 was placed as the liquid distributing tray
34. . - and the heat exchanger 3, though they are separately

disposed in the apparatus _explainéd above. Further,
the perfora;!:ed ripple pla_te_ 31 fo_r _i;he . solid matter
_collecting tray 32 and the liquid distributing tray 34
and the packings filled in the packed bed 33 may not be
' restricted only to those explained above. '

Below, the test results are ;explained-..
Example 1 _
Ah apara{:u's as shown in Fig. 1 was employed, in
which three perforated ripple plates 31 we-re piled
_bne ‘over another as. the solid matter collecting tray
32, above which sheet type Stmctured packings are
filled as the packed bed 33,'. on which a single
per"forated rippie plate 31 wasl placed as the lglquid
distributing tray 34. _' |

The perforated'.' ripple plate 31 had its
corrugation .riffles at a riffle interval of 40 mm and
per_forations with é diameter of 6 'mm at a perforation
density of 7000/m*, wherein the piling of such plates
was realizé.d at a plate distance of 40 cm, so as to
cross the direction of the corrugation riffles of twd

neighboring ripple plates ‘rectangularly with each



The per forated ripple pl ate 31 had | t's Ties sl iepicehiant @Restt 2
riffle interval of 40 mmand perforations with a dianeter of 6 nmat a
perforation density of [err] wherein the piling of such l)lQatA@ﬂ-‘ .
realized at a plate distance of 40 cm so as to crRA8: the direction of the

i i f f i ghbar i B ppl | | ar |
wih Jonch | osh8Ene, THE 3Rl ¥rie eriPhifen Lndsking gk, 5s S,

in Fig. 2 i tisal : - : : .
which Ja plurdli 3 8t Zedtind! PR oxrarant pRlepalrides! Vel Oa 1T

l'arl'y extending

triangularly gbasereddadn ipp! Ghilchl €8 aptudhipegedopar peirpendicaliahky -
ri dges of two neighboring ripple plates inclining at an angle of

inclinati on oéxtehdihg [ epetrforateddi tedangniarler osshanp+eddedigurdpple
wi th each ot her. The specific surface area and the hei ght of the

packed bed werBlpbgfd Bs5ehed2spofedr|Parrlleln mbecithe| ywidges t o€ two
oxi di zin reactor..1 of the arat ys expl ai_.ned above (which_ha
however , gn-p pan-r’*FPBf?rngt e Wi%a%?ne%%&t’}%‘%oi# f(anﬂ“t h@‘?ggf"al o&
were supplied yha,ifg,Gay St ggk SH@&};&’ "45 11\%‘9{‘"-' ﬁifr%%‘i'%%gxst h%f:lb%s&ﬁ
at nospheric air via the oxygen fee I ne , ereupon the oxidation and

the distillati gpacpghgutarilyedwith aéaéh! aHdON t MRy akpeei®id stk facder
a pressure in - -the oxidizing reactor 1 and in the distillation

col um 2 of 10afear Jarghutbeahedghf lafk thei packethdell swetreatfomnd ctainbe?2
of 10 to produce terephthalic acid. The concentration of acetic acid in
the ef fl uent d28@nhBf 4BY ARGt ReTPEREFEL¥REYustion |ine

To the 'oxidi-zing reacto\r 1 of the apparatus
explained above (which lhad, however, no partition plate
35), paraxylene, acetic acid and thé catalyst were
supplied via Ehe raw stock supplf line 11 while feéding
thereto the 'atmosph_eric‘ air via the ox:igen feed line
'12, whereupon the oxidation .and the distillation were
carried out at a reaction temperature of 190C under a
pressure in the oxidizing: reactor 1 and in the
distillation column- ‘2 of 10 Kg/cm? gauge at ;'-.1 reflux
ratio of the_. distillétion- column 2 of 10 to produce
terephthalic acid. The concentration of .ace'tic acid in
the effluent disi_:harg_ed from the liquid exhaustion line
27 was found to be 15 wt.-%. o
.Ekamgle 2 |

The test was carried out under the same
condition as in .Example 1, except that partition plates
35 having a form of cross were diéposed radially on the
‘upper ' face of the liquid diStributing tray 34, wherein
it was found that the acetic acid concentration in the

effluen_t was changed to 10 % by weight.



27 was found to be 15 wt.-% Exanple 2 The test was Tigiis tiRdrepMtemdt $Rbet
the sanme condition as in Exanple 1, except that partition plates 35 having

a formof cross were disposed radially on the upper fage of 4t §eaxdt Gpi
distributing tray 34, wherein-it was found that the aceftee a!cgdwRW

concentration in the effluent was changed 2@ 10 % by wei ght. 20 Exanpl e
3 The test waExampiejadd out..under the sanme condition as in Exanple 1,

except that the height of the packed bed 33 was altered to 20 mand a
liquid re-distributing TR8y ste§%ar was t hearripd d oudt riwedeng thhey 8Sdme

was di sposed internedi ai.e: rtion, wherein it was found that the
acetic aI([:)i d congéﬂgigf'f"gn ‘-1'%”51% g?‘ﬂ“ggﬁt ﬁﬁs eXrERGedtRat hthRy hejghf of
wei ght. Conpar aty eg%@,g@&e Thaaqt € cted der the, sane '
congi tion 22 [ nﬂgarrp e 1, g&dep?:st hg%s\ggarsjf%%%ejdttgi pgﬁe t?)I 3 higeid
piled up to thersodesbeiblitihg tHraw! 3¢Rifhrt o p@ﬁéﬁf;%‘ié%ié“@f%ﬁﬁé‘i'

was found that the acetic acid concentration in the effluent was change

60 % by wei ght.tx®¥pasdt i veagxadispodedhe dtest anas intedueldddtendepotffon,
same--condition as in Exanple 1, except that sheet type structured packings
were enpl oyed iWREESHR oft HAS ofpundatthat cthe cacehict mmjiddcontentraticn

was found that HEWGEL Ve £P1bnlBhds" Sndiea X0 HeThu A 14 by Merantsd at 1ts

Comparative Example 1

The test was conducted under the same condition
as in Ex_a.mple l, except that perforated ripple plates
31 were piled up to the same height in the place of the -
packed bed 33,. wherein if was found that the acetic
acid concentration in the effluent was changed to 60 %

by weight.

Comparative Example 2 |

The test was conducted under the -same---condii';j.on
as in Example 1, except that _é_heet type structured
pgckings '. wére employed ihstead of the solid matter
collecting tray 32, "wh_erein it was fo_und that powdery
solid matters were adhered to the packed ‘bed at its
lower part and the distillation efficiency was lowered,
before the apparatus became subsequently inoperable. |
Example 4 |

The test was carried out undelr the same
condition as in Example 1, except that a dendritic
multitubul_ar distributor was employed instead of the
liquid distributing tray 34, wherein it was found that
the acetic acid. concentration in the effluent was

changed to 20 % by weight. -



| ower part and the distillation efficiency was | onerdds issthecieplacament sheet

appar at us becane subsequently inoperable. Exanple 4 The test was_  carried
out under the sane condition as in Exanple gxc&rﬂ AP(RMBSB a
dendritic nmultitubular distributor was enpl oyed i nstea of the liquid
distributing tray 34, wherein it was founlethat the. acetic acid
concentration Patertheleeifnis uent ‘was changed to 20 % by wei ght. 21
Patent. Cainms 1. A process. for .producing. terephthalic acid by
oxi di zi ng par adyl ene wi® h REQRESR Ul £OT OW aiteinephtdml icon@disl npy
supplying. paraxylene and a nolecular. oxygen- containing gas to an

oxi di zi ng. reac dé&rﬂ%t parazYienssiwith: @ QLR EHMAF 2 PRYGER- AR 4 ig1ng

part thereof a %% 4&? | | ecting tray and at the upper part thereof a
packed bed, i n98Pder caus OX|dat|on of the paraxylene in a-solvent

based on acetic acid Hg"tﬂgg Sfverd! alydt 40 phg}?' -
acid, introducing the oxidation ex ustygas into th%a dé‘gg'lg]:fzgta?on C Idl?gln
and col | ecti ngcbntaliyidigspgasedecsolan] 6RLAEESndY réddtoOf cbhRe&tbiad @t aer
collecting tray, and effecting distillation of substances contained in

the oxidation éik&dddagdon heolmmnt haviagkeat belle ivwer r parti nchéwed £ aad

wat er out: of the_distillation oﬁ.l um .and recircul ati n% t he separated
paraxyl ene. an8°4d8ti BaLERF t GHHECHING 2itFGYr eBBAorat the upper part

thereof a packed bed, in order to ‘cause oxidation of
the paraxylene in a solveﬁt" based on acetic acid in the
presence of a 'catalyst 'to form terephthalic acid,
introducing fhe oxidation exhaust gas into the -
distillatioh column and collecting finely dispersed
solid matters by means of the solid matter collecting
tray, and _ N |
| é.ffectihg ‘distillation of suhstances contained
in the oxi_;dation exhaust gas through the packed l;ed,
while removing heat and water out of the distillation
'column and. recirci:lating the séﬁarai:ed paraxylene . and
acetic acid to the oxidizing reactoi'. o
2. A process as claimed in Claim 1, wherein the
distillation column is provided above the packed bed
. with a 1liquid distribution tray devbid 'of downcomer,
and wherein the oxidation exhaust gas which has left
overhead the di.st.ributiqn ‘tray is cooled hy' a heat
exc.hanger and a part of the condensate formed is
returned to the distribution tray.'
3. "  An apparatus for préducing terephthalic acid by .
oxidizing paraxxlene with a molecular oxygen—cdntai_ning

gas, comprising.

A




2. - A process as clained in daim 1, whereinThxisdhetreplagement sizgalm
I s provided above the packed bed with a liquid distribution tray devoi d of
dawncorer, and wherein the oxidation exhaust gas g&c’h ‘h&APRf@g@verhead
the distribution tray is cooled by a heat ‘FTanger' an a part
of the condensate formed is returned 28 the distribution tray. 3.

An apparatus for producng éei®Piindl i fedetsr byFaxXi Hswidik ity Dpd ey Wird a
nol ecul ar oxygen-cont ai ni ng gas, conprising 22 an oxidizing reactor for
oxi di zi ng par axsuppicedipghegetohasitly @i tmokecwlax ubaygenygentadningnigas
gas-in a. solvent based _on acetic acid in the presence of a catalyst .to form
terephthal i ¢ aci®l 8n&odven i P2sed oAnc AR T AFERt 4B tthe her epRft Hf

~the oxidi zing react.or_.and havi at r t solid matter

col | ecting trafaa _}%ﬁt &% &?@%%é?gﬁé%gﬁe#@@n . An apparatus as
claimed in Calim3, whegeigyddsfilgi Céﬁ\jﬁmﬁe%ﬁ,ﬂ | It it i Hhd ay
devoi d of downconer disposed above it}'ﬁr(ia packed bed, zfrﬁggjhg!g exchar‘igﬁ;’r for

cool ing the oxigiatt 08fexfive'soxdad z4igC hréa@stdef landvehfensgt it digsr iluwdon
tray and for returning a part of the condensate formed to the liquid
distribution trmact a solid matter collecting tray and at its wupper
part a pécked bed_.
4.' An apparatus as claimed in Calim 3, wherein it
further comp:ises_ ' _
a liquid distribution tray devoid of downcomer
disposed above the packed bed, and | _
a heat exchanger for cooling the 6xidai;ion
exhaust gas which has left overhead the distribution

tray and for returning a part of the condensate formed

to the liquid distr_ibution tray.

-




