PROCESS FOR THE PRODUCTI ON OF HI GH PURI TY | SOPHTHALI C ACI D FI ELDW9s cepx:‘
THE | NVENTI ON The present invention relates to a process for :
the 5 production of high-purity isophthalic acid which is a nain raw
material for a polyester resin used for industrial parts and conponents
‘and general nolding articles. PRI OR ART 10 | sopht halic

acid is generally produced by oxidizing a m phenyl ene conpound (rmainly

m xyl ene) w th nol ecul ar oxygen, mainly air, at a high tenperature

under a high HOURY, alyig(% I C
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a co-catal syt 15 or in the presence of cobalt as a catalyst together with
a pr onot er, et al deh However, isophthalic

aci d obtained éﬁst;@%e f‘ % i&:ﬂffd phase oxidation generally has poor

whi t eness and cont aifhe presedt APEAti6h rEDaELS &5 aSprbcess3foZlthe
car boxybenzal dehyde (3CBA)_and mtol uic acid, and the above I sopht halic

acid is ther emﬁ@qﬁﬁl%uq%m@hmuw f%ﬁophth%%lﬁﬁ% whieh yista main
reacting it V"'r‘d&: glla%%%.al for est rréyiq{j %‘e‘&gfa %ﬂ{?né’t‘fi&% parts

i sophthalic ac pur| e above cru |sop I C acl

contai ning 25 andrmmmmtammhs;@ml thakding aartoiwles purification

met hod in which the isophthalic acid is oxidized or reduced or it

is sinply re-crystallized. Comrercially, there is mainly carried out a
met hod i n whi GRIDRARTE | sopht hal i ¢ aci d agueous solution is

Ca o O oge et e AR 52 59, AR By g
hi gh-purity Ismr@ﬁeﬂxyreﬁéb@mpound (mainly m-k§lehe)abDriemoRebad ariwpysi, a
mother 1 quor m(atlcr)lly air, at a high temperature under a high pressure in
acetic acid as a solvent in the presence of cobalt and manganese
as a catalyst together with a bromine compound as a co-catalsyt

15 or in the presence of cobalt-ae a catalyst together with a
promoter such as acetaldehyde.

However, isophthalic acid obtained by the above
liquid-phase oxidation generally has poor whiteness and
‘contains a large amount of impurities such as 3-

20 carboxybenzaldehyde (3CBA) and m-toluic acid, and the above
isophthalic acid is therefore not suitable for use for
producing a polyester by reacting it with glycol.

For producing a high-purity isophthalic acid by

, purifying the above crude isophthalic acid containing

25 impurities such as 3CBA, there is known a purification method
in which the isophthalic acid is oxidized or reduced or it
is simply re-crystallized. Commercially, there is mainly
carried out a method in which a crude isdphthalic acid aqueous
solution is catalytically hydroger_lated at a high temperature

30 and then the resultant solution is cooled and subjeci:ed to

| crystallization to obtain high-purity isophthalic acid.
In the above method, however, a mother liquor (to
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be referred to as "Pl A not her l'i quor"” hereinafter) whi ch remai ns after

the separation of the high-purity isophthalic acid contains aromatic
car boxylic acids such as mtoluic acid and benzoic acid in addition to
i sophthalic acid in an anmobunt 5 equivalent to.the solubility thereof. For
di sposi ng of the above PIA nother liquor, it is required to treat the
aromatic carboxylic acids having high biochem cal oxygen demand (BOD).
Further, the disposal neans a | oss of valuable materials such as )
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crystallization conditions or separation conditions. Cenerally, the PIA
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10 to 500 ppm of benzoic | 1 quor 1's gener ed
to a waste wataarboxylicacidg kaptnghigh biechenitgl axygen demands(BORE.
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not her 25 | i qsodisophthallrieateddf and den-stodibu i reg id whiiethe tanebéargmverted
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the cost of the gperatjon 30 thereof arge_l : Further, the

above i sopht h&iah-Ruritshdspribihalkic ac-‘é@:i‘?f;g;" r@r‘?f@)‘%ﬂ’%@ned in the PIA

mot her liquor are usefulphe concentration of aromatic carboxyl?c acids in
PIA mother liquor differs depending upon the quality of crude
15 -isophthalic acid, catalytic hydrogenation conditions,
crystallization conditions or separation conditions.
Generally, the PIA mother liquor contains approximately 500
to 700 ppm of isophthalic acid, approximately 100 to 1,000
ppm of m-toluic acid and approximately 10 to 500 ppm of benzoic
20 acid. The PIA mother liquor is generally fed to a waste water
treating apparatus, treated by an activated sludge process
and dischérged.
A commercially employed apparatus for producing
isophthalic acid is a huge plant, and the amount of mother
25 liquor to be treated for discharging is therefore large. For
example, the amount of the mother ligquor to be treated for
'dis_charging per apparatus is 5 to 100 m’/h in a general
commercial plant, and the investment of the apparatus for the
discharged water treatment ‘and the cost of the operation
30 thereof are large.
| Further, the above isophthalic acid and m-toluic
acid being contained in the PIA mother liquor are useful



materials for producing high-purity isophthalic acid, and the

production cost of high-purity isophthalic acid increases due to the
‘I 'arge expenses for the apparatus for the discharge treatnment and the
di scharge of the useful materials. 5 SUMVARY OF THE | NVENTI ON

It is an object of the present invention to provide a process for the
‘production of high-purity isophthalic aci d, mhich enabl es easy
treatment of the PI A nother |iquor. i s anot her object of

the present i t or n
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According to tireatmentniand the idischaigye ofs the uvefuldathteeialess for the
product i o:}_bof hi gh-purity i.sophthalic acid by |iquid-phase oxidizing a

m phenyl e conmpound in an acetic acid solvent to forma crude

i sophthalic gsummaRE @nd T iThiveNer1idie crude isophthalic acid, which
conpri ses the steps of a) separating the |IC]UI d- phase

oxi dati on sol ution Lkt bs A ekijesti of the Presenfudpvegpgignckoarovide
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acetic acid vwpdchoenabdesdeasyt & readment, of the PIA mother dug;;mm ng the

crude is thalic acid t I icall droe ,
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3 materlals contained in the PIA mother liquor, decreases the

discharge amount of water and enables the recycling of water
15 +to be used as a solvent, without additional investment and
expenses. _

According to the present invention, there is
pro’frided a process for the production of high-purity
isophthalic acid by liquid-phase oxidizing a m-phenylene

20 compound in an acetic acid solvent to form a crude isophthalic
acid and purifying the crude isophthalic acid, which comprises
the steps of

a) separating the liquid-phase oxidation solution

_ into an oxidation mother liquor and a crude isophthalic acid
25 by crystallization and evaporating the oxidationmother liquor
to form an acetic acid vapor or a condensate thereof,

b) dissolving the crude isophthalic acid in water, .
then catalytically hydrogenating, catalytically treating or
oxidizing the resultant solution of isophthalic ac:Ld in water

30 to form a purified solution, cool.'l.ng the purified solution
to crystallize isophthalic acid and separating the purified
solution into a mother liquor and a crystal of the isophthalic



acid, and _ c) feeding the acetic acid vapor or condensate

t hereof prepared by the evaporation of the oxidation nother l'iquor in
step a) to a mddle stage of a distillation colum, 5 feeding the nother
| i quor separated fromthe purified solution in the step b) to a top
portion of the distillation colum to carry out distillation, and

di schargi ng concentrated acetic acid containing aromatic carboxylic
acids froma bottom portion of the distillation colum. 10

DETAI LED DESCRI_PTION OF THE | NVENTI ON : The present inventor
have made dil i @ﬁﬁd'stad’(ﬂ es on the process for the production of

hi gh-purity isophthalic eqi #eedinghithie Raetiike AR FapydiP | A oomishdye
arrived at the present 15 invention by finding the follow ng. _The PlIA
nmot her 1iquor thergafcprepaxedsbyr the evaperakiani of bhe m:gkgipmwwother
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to a distillation step for” renoving reaction-forned water from .
hydrous aceli c fggdingnthe motherl bgudutdepanatadErondihe punified sglution
the top portion_of .St hlati o u . a refl R FeTtl
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The present inventjon wl.l .be explained in.detailJ 25 . herginafter.

I step o). a AEHbRORARI I RERIA S AR F ac1dF | FT & hakken
produce a crudportdph bd itheadiibtillation regiigmy) ene conmpound refers to a
conpound havi ng car boxyl groups on mposition or having, on

m positio 0 oxidizable 30 substituents which can be converted to car boxyl

groups by DETAITED DHSORIETION o ol i iSO N The substituents
I ncl ude met hyl , ethyl, propyl, isopropyl, fornyl and acetyl. The two
4 The present inventor have made diligent studies on
the process for the production of high-~-purity isophthalic acid
which has the above problems, and have arrived at the present
;15 invention by finding the following. The PIA mother liquor
which remains after the separation of high-purity isophthalic
acid (crystal of isophthalic acid) in step 2) is recycled to
a distillation step for removing reaction-formed water from
hydrous acetic acid which is the oxidation mother liquor, and
20 fed to the top portion of a distillation column as a reflux
liquid, whereby useful components contained in the mother
‘1liguor can be recovered and the load of discharge can be
decreased to a great extent.
The present invention will be explained in detail
25 hereinafter.
In step a), a m-phenylene compound is oxidized in
a liguid phase to prbduce a crude isophthalic acid. The
m~phenylene compound refers to a compound having carboxyl
groups on m-position or hé.ving, on m~positions, oxidizable
30 substituents which can be converted to carboxyl groups by
oxidation with air in a liquid phase. The substituents include
methyl, ethyl, propyl, isopropyl, formyl and acetyl. The two



substituents may be the same or different. As a m phenyl ene conpound,

xylene is the nost generally used. As a solvent for the

oxi dation, hydrous acetic acid i sused. Thecatal yst is
serectedfrontonpoundsoftran3|t|on 5 netals such as manganese, cobalt,

I ron, chrom um and ni ckel . Further, a brom ne conpound is used as a
co-catal yst in sone cases. The catalyst is not specially limted so
long as it can form manganese ion, cobalt ion, iron ion, chromumion

or nickel | O”sth%Etﬂéh‘ﬂét*Q? Efﬁgﬁrﬁ& sam E‘Srcalfféﬁé){ét 'A}a{hognﬁlagagaiﬁ%ﬂea' 'y

limted so | on t can lon in an
When no brom dempauadysxyﬂ.enase.d thecmaisic general ly usﬂ hyl et hyl ketone

may be used as a pronot orrbln hacblt C

nean oxidi zing agent . 61 BGLYFRn ok, the opilatich, RYLbnE ARTH acdd |
gi;genmg; o “Imd heTﬁiéch t he oxﬁgwﬂemd ﬁggtnlta‘r ation js dlgfaggg.ltﬁ.gm
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reaction tenpphgtHee, farbfch@nhé %n@bdiﬂﬁms useaxasaéléméa&apmf ald ¥owe t he
range of from 160[er(riC to 220[err]C and the pressure can be set |in '

such a range €A8ESthdlhgPakALYSt g a9k Sd@q}laﬁlsl}h Ligitad soadong @sSailt a
i quid phase. ) 0 t i c

t enperature 0?5§5f8?80?er§i‘g%b S\Zﬁzreﬁgagi Iri l?ﬁﬁ%ﬁgl ca?%?m un 3on
The i qui d- phazeniskelatioonin angenedatllyncmacpwr outThe corgatadyst immnet
reactors r k ' bt.ai at.rern 0 n

oxi dat i or:lldlAs $§§E§.§T%ﬁ‘ei§%ﬁ§{a8 ES qug LTssé‘?'.'l 8?“0?%5?‘ p} Ets'dg lg?‘eac 8P of
whi ch the pr eexmdasianeréactomsecut|veI y decr eased to be cooled to

tenperature(s) corr ondi e.s of ere t he
f1 ash cooling eff ec‘?ﬁ%ﬁ’ ‘P‘P\ *fi?\tc flsa“fs e%gb%%yec
S methyl ethyl ketone may be used as a promoter in combination

with a cobalt catalyst.

'15 As an oxidizing agent, molecular oxygen is used, or
generally, air is used. Air of which the oxygen concentration
is increased by adding oxygen gas, or air of which the oxygen

concentration is decreased by adding inert gas such as nitrogen
gas, may be used.

20 The reaction temperature for the liquid-phase
oxidation is generaliy in the range of from 160°C to 220°C,
and the pressure can be set in such a range that the hydrous
acetic acid as a solvent can maintain a liquid phase. In an

. oxidation method using no bromine catalyst, a temperature of

- 25 160°C or lower is employed in many cases.
' The liquid-phase oxidation is generally carried out
in one or more reactors. A reaction mixture obta.ined_ after .
the completion of the oxidation is fed to one reactor or a.
series of at least two reactors of which the pressures are

30 consecutively decreased, to be cooled to temperature(s).

| corresponding to the pressures of the reactors by the flash
cooling effect of the solvent. Most of a formed isophthalic



acid is precipitated as a crystal to farma slurry. The

slurry is separated into a crude isophthalic aci d cake -and an oxi dation
not her |iquor, for exanple, through . a rotary vacuumfilter or by a
centrifugal separation nethod 5 or sone other proper nethod.

Part of the oxidation nother liquor is recycled as a solvent in step a)
as it is or after it is oxidation-treated or reduction-treated. The
remai ning portion of the oxidation not her |iquor is evaporated,

generally, wth orati.on.1 can or m_evap at or for
renovi ng wat e é‘ﬁd W%ch‘pﬁw-e%r SRu& §rfyt§rtr?gdqi% ‘J'tcffé“ o% Hi%h,  and
separated mainly into Tneceli:f:rywid sdpa)mte@nimmla\g:mﬁieerlmthalm
by- products havi qJOOW bo |ng 0| n and, an evaporation re5| due The
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catal yst, a useful conponent, and unuse conponents are di schar ged.
The crude % sopht Bemec oAdiex meirsmﬁéw&} with acetic acid or water as
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a crude |sophthaI|c aci cru ali1c
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so that a purmbithefi mmqabepls%@ep@raté&,r@qmmmy, with an evapdmitildre
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other
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met hod can be used in the 30 present-invention, while the catalytitc
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introduced to a distillation column in step c), and the
15 evaporation residue is subjected to various steps ‘to recover
the catalyst, a useful component, and unuseful components are
dlscharged. '
The crude isophthalic acid cake is washed with
acetic acid or water as required, and dried with a dryer to
20 remove adhering solvent, to obtain a crude isophthalic acid.
Generally, the crude isophthalic acid obtained by
liguid-phase oxidation contaiﬁs a large amount of impurities
"including 3CBA, and the OD,,, value thereof as an index for a
hue is below the level of a direct molding polymer material
25 so that a purification step is generally required.
_ For the purification of the crude isophthalic acid
to obtain a high-purity isophthalic acid, there are various:
methods such as catalytic hydrogenation, catalytic treatment,
oxidation and crystallizatidn. Any method can be used in the
30 present invention, while the catalytic hydrogenation will be
explained below since it is the most generally employed.
The catalytic hydrogenation is carried out in the



presence of a netal selected froma Goup VIII netal. The G oup VI

nmetal includes palladium platinum ruthenium and rhodi um and
palladiumis particularly preferred. The above netal catal ysts may be
used in conbination. The above catalyst is 5 generally used in the form of
a catal yst supported on a carrier. The carrier is generally selected
fromporous materials, while a carbon-based carrier is preferred in
view of materi al gualities, and activated carbon, particul ate coconut

husk h al i icul ar, i i d. .Th f
caral yst SuppBFeRgugn e HeiaT seecte FEGRG aFphe T hatar . Yig froup,.
cat al yst wor kg1l hraidlvehyledes pall ladd uvaiyopét isum, ruthenivirdnd rhodium,

wor ki ng the catalyst _far a Longﬁgeniog of tineg, however, the abov
amount i s prefBaBpyladium,is vigelgrdy preferred. Th?hébeg?am§PPi
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t enper at ure under |%h pressure, and the tenperature in the catalytic
hydr ogenatS ongenerailyiugedin thepfernd a catiad ysteaupperted PR 6g&Fier.
preferably in ; .

pressure in t'ﬁgegﬁgaﬁ/é{r?gg%ﬁ%%ge%g %ggeggﬁag%%%g 8%1 sinrlla%%?la?]é%bg h:si?)' ong -
as a |liquid phasarbenrbasedi catnriet is preflrmgdadna vigtr ode mapartiiadl
pressure suitab

. h i ¢ hvdr. i b . ned.
and general | y‘,lu?il{z%sit's%?’e?%&%%&iln‘c’? Ofig, PATEACHIATS) 6O TR

at m;s]pherirc] chaﬁéeairﬁ.ﬁspa'ﬁﬁécular, is pfFeffegtiredng The amount of bldrogen
use or .the catal ytic rogenation, it is, required to_feed_ hydrqogen
e O omosatalish: Svpaerionrdh the Thrtler Semet specianly 1migedlrl o

for the catal yihEehiﬁéos&aanga WworRst effectioel ¢ byehi Hirt eleSambant ag t he
hydrogenation substantially 30 proceeds. |In thée hydrogenation in a packed

colum, it isvery sjaddral Forwaxkigw khenatalyiteferalgng pexiod ¢f
The catal yti chgydiagengid Ybdve aBenY ¥ SAEFEFSbly 0.1 to 1 % by weight.
The catalytic hydrogenation is carried out in an
15 aqueous solution state at a high temperature under high -
pressure, and the temperature in the catalytic hydrogenation
is at least 180°C in the presence'of hydrogen, preferably in
the range of from 200 to 260°C.
The pressure in the éatalytic hydrogenation can be
20 set in any range so long as a liquid phase is maintained and
so long as a hydrogen partial pressure suitable for the
catalytic hydrogenation can be maintained, and generally, it
‘is preferably in the range of from 10 to 60 atmospheric
pressures.

.25 Concerning the amount of hydrogen used for the
catalytic hydrogenation, it is required to feed hydrogen in
an amount of at least 2 mol per mole of 3CBA.

The time for the catalytic hydrogenation is not
specially limited so long as the hydrogenation substantially
30 proceeds. In the hydrogenation in a packed column, it is
| generally 1 to 60 minutes, preferably 2 to 20 minutes.
The catalytic hydrogenation is generally carried



7 : out by a continuous net hod. For preventing

an i sophthalic acid product from containing a fine powder derived from
the wearing of the catal yst carrier such as activated carbon,

generally, the 5 catalytically hydrogenated i sophthalic acid aqueous

sol ution is filtered, then, introduced to a 2- to 6-staged crystallizer
connected in series or a batch-nmethod crystallizer and consecutively
pressure-decreased, whereby the aqueous solution is cooled by the
evaporation of water and éh lic acid crystal is precipitated,

to forma slu Y a con lnuous”ﬂé) Q§;y is separated into an isophthalic

aci d cake and PIA NRigEe o ridvdtiny s\b?tﬁihai%rﬁld)'bf&idw frem
a centr

as a rotary vacuumfilter rret hod or: ugal separation nmet hod. 15
Al t hough not $eadiadining |amfc1é¥F Ravder dasived efJfQJ‘P the wearinp hHt e of

the slurry is [ |V 7 160 ‘ﬁgﬁﬁ
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formed as a by-product, by the oxidati n in eﬁna&hétlon to acetic acid and
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In step ni the vapor or condensate from an evaporation can or
thin-fil M@vagsophdhalda agidycxysitadl ds pregipitatedy h‘éOdiemﬁ!aﬁluﬁrY-
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General |y, pacieksf apd @B moithes 1igwer hy sstxystabseparation method such
as a rotary vacuum filter method or a centrifugal separation
method.

15 Although not specially limited, the temperature for
the separation of the slurry is generally approximately 70
to 160°C. When the separation is carried out at a high
temperature, the obtained cake may be'again converted to a
slurry with water and the slurry is separated.

- 20 Step c) includes a distillation column in which the
oxidation mother liquor is dehydrated for recycling an acetic
‘acid solution. Vapor or condensate introduced from step a)
‘contains water formed as a by-product by the oxidation in
addition to acetic acid and by-products having low boiling

25 points. The water is generally separated out of the system
through the distillation column.

. In step c), the vapor or condensate from an
evaporation can or a thin-film evaporator is fed to a middle
stage of the distillation cblumn, and acetic acid which is

30 dehydrated to such an extent that it can be recycled to the
oxidation is obtained from the column bottom.

Generally, part of a distillate from the column top



8- I s discharged out of the systemfor attaining a

det er mi ned separation efficiency, while the remaining portion is
recycl ed to the colum top. ' In the above step, the
reflux ratio [= amount of 5 liquid to be recycled (nferr]/h) /anmount of
liquid to be discharged (mMerr]/h)] is generally set at about 1/1 to
about 10/ 1. In the present invention, the PIA nother |iquor
from step b) is fed to the colum top as a reflux |iquid. The anpount

f the PIA ( | [ | . 10
arount equ var B {as e itk G oife 'SVERER 10k APafdihg 4 et Erpindd
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treated increq_'ses. When t he distillation colum is operated at an
unnecessari |y Yhrd® <o19mR %8Py ati 0, however, a loss occurs, that is, the

amount of 15 required enehrdie idBgRAStep, the reflux ratfi®n < Nenduwens of
the PI A nother, |iquor which is to be treated is smaller than the ref

lux |iqui d5ané@rat%1<htpila%infcycl%<mge)/lw aneunfe @i Ligeiddabe disghargedt
equi val ent to @3 deti qi u e u not her

| i quor 20 exce(gtt‘jéht)Aegrgeglbgl%&‘g%ggntg,ettﬁg %P?ﬁﬁo?@r Q’Ibi %ft?gﬁﬁlesﬂ/&'
concentrated. For the cdamcthempuesent inventiohedthesBliAamusther liguovefxomi n

| ant be,.e tivel ile it | i cal ;t t
et of <t camehch Py 4826t U P Bkinin g Jo g refESRARGR, aHARHRE" s
Onflthe Io_t he_rdlmemd:,her/]wm tdwfmhd.d.ghb&_t la:tliE_hAcant bertfeatéaqﬂgr%ig.epfeyi,ists a
reflux liguid, tqQ the top of the disti tio ol utmm, a bubblin
phenonenoﬂHt al?é%%[ﬂ zﬁ%qnﬁ"%{"i SRRt %o tr}?rﬁ If?él‘ﬂf SRt ¢ oﬂ"’(ﬁfﬁﬁhﬁ |
and when an exidfaii Haild 16 dmetedsed, nhtardilly,| tAk anoghteet tBeSHEAP! Y
decreased, as wil!| be shown 30 in Referential Exanple to be described

| at er . mother Iiguomshaty gaf ikg) PrRaenbirreasesisedbafethe
crystal of isepy¢yalift @ GoRinn »id oA 48 4% nnecessarily large
reflux ratio, however, a loss occurs, that is, the amount of

15 required energy increases. |

When the amount of the PIA mother liquor which is
to be treated is smaller than the reflux liquid amount, a liquid
to be discharged is recycled in an amount equivalent to a
deficient amount. When the amount of the PIA mother liquor

20 exceeds the reflux amoxint, the PIA mother liquor is

concentrated. For the concentration, various heat sources
recovered in a plant can be effectively used, while it is
: econom.i.éal to use latent heat of steam distilied out from the
top of the distillation column. '

25 on the other hand, when the concentrated PIA mother
liquor is fed, as a reflux 1iqtiid, to the top of thedistillation
column, a bubbling phenomenon takes place in a top portion
of thedistillation column, and when an extreme bubbling occurs,
the distillation effect is sharply decreased, as will be shown

30 in Referential Example to be described later.

The above bubbling phenomenon is caused when a
crystal of isophthalic acid, etc., is present in the



9 - distillation colum. The bubbling phenonenon is prevented

by . the foll ow ng nethods. : (1) A solid conmponent (mainly
conposed of an i sophthalic acid crystal) is separated and renoved from
the 5 PIA nother |liquor to be introduced, by a proper neans such as
filtering. This nethod is sinple, while the unit operation required
for the separation is additional, and the treatnent of the separated
i sophthalic acid crystal is conplicated. (2) Metal ionis

mangancse 15 AR ton 83dmnt The HypeTndiobRoRgnbRin BRaveria

Wen it is addgfe folldwitiy awathuvdspproxi mately equivalent to, or greater
t han, t he nmol ar amount of the jsophthalic acid crystal present in
the PIA nother Iiquor, tiHe BuRalish GoOmRANRHo (B3R COMPRsRR| % A%

prevent ed. isophthalic H¥iERRTANNGE GebatatebC8Ral PUREvaY ERSmPERSENt

inventor for the first tine. Cobalt and nanganese are catalysts used in
t he oxi dat P on Fifepraiher Jiguoxk isavbe sikntro u¢¢da: ¥ s rpropeR meAns rsucht i c

aci d di schar geg, %?g%&:!ﬂﬁgbo%ﬁ’ﬂ 20+ 1dfq g_%esﬂ,{% J”?%iggilg\é)h“;{@'e&ﬁ#équor S

probl emon the o
fed w thout reqmmmhifloat the separ&elﬂlhsmdmltﬂarmlqr anlc'lt 'aheetlrealtmemp c)

may contain a am)unt of ,an i ht |d cr end|
Upon_sol 14 coterbe AREARa A Mharia L fyc {8 driatal e conpfiertnd?

is therefore pref erred (tzq mwldgoﬁ st eddded ¥ thd peni nethee Pitﬁuaﬁtﬂ@r
| iquor or_add_a netal ion in amount_ which is sufficient for

estimat edl@mobift f8d §e the F?&HH‘F‘h&PPc aEPhatEQr Jnanganese is effem\ﬁet he
PI'A mother | i Giaog fdedi ioﬁ;%l;tg?é;ﬁ tal etk %(]\.A ho s 1'1%1‘{ t fnkheid 98 Madde

distillation colum, prefe PIA not hér | i quor 1s adjusted to a
tenperature in ampramm agpmm@eﬂm equivalentke ator egxgatexiithan} at e

the molar amount of the isophthalic acid crystal present in
the PIA mother liquor, the bubbling phenomenon can be
15 completely prevented.

The above method (2) has been found by the present
inventor for the first time. Cobalt and manganese are
catalysts used in the oxidation step as is well known, and
the presence thereof in acetic acid discharged from the bottom

20 of thedistillation column causes no problem on the oxidation.

Even when the PIA mother liquor is fed without
concentrating it, the PIA mother liquor obtained in step c)-
‘may contain a small amount of an isophthalic acid crystal
depending upon solid content separation means or under some

25 other conditions. It is therefore preferred to provide a step
of filtering the PIA mother liquor or add a metal ion in an
amount which is sufficient for an estimated amount of an
isophthalic acid crystal.

When the PIA moth'er_liquor or its concentrated

30 1liquidis fedtothetopof thedistillation column, preferably,
the PIA mother liquor is adjusted to a temperature
apprdximately equivalent to the temperature of a distillate

10



10 fromthe colum top, specifically, to a tenperature in

the  range of between the tenperature of a distillate and a

tenperature | ower than the tenperature of the distillate by 50[err] C,
so’'that a disorder of tenperatures in the distillation 5 columm can be
decr eased. According to the above process, the anount of
aromati c carboxylic acids in water which is distilled out of t he col umm
top is snmall even when the PI A nother |iquor fed to the colum top

contains aronmgti c % rboxylic acids in gn.10_anmount of several thouysands

opm and nost LEaR tBe ¢anumD EOD. spERIGICALIY ton8 BRRDESALETS Adudhe an

be recovered raaget BE betweeh! ¢Heotenperdituird b ia0digelilTaten alnde & or m of
an acetic " acid aqueous solutjion, as will be shown_ in Exanples to be

descri bed | at EPmpegature lower ypan Gheremparatyrs uiths disdiddiake bop
IS i ntrodyged, igy8 G ashesypher 6#(:%% FPRPES! Si‘:th*éeﬁﬁ.fs%ri‘i’lat‘ovr\}t thﬁ

| oad of waste water treatment I's remar decreased a conpare
a case whér e chéumnAcapt ber decgeeseds i ntroduced wi t hout any treatnent.

20 Further, t f [t nt n_he | so
decreased by a net hod inﬂéﬁ%gﬁgﬁétgﬁagbgtgﬁﬁgg éﬁ?aggg’ tﬁ?hgg§8pﬁnﬁ%top S
recycl ed to saepmhtiandanbexrlybicaacidycr waterf ehidhsisldisigilled cutdef

i sopht hal i ¢ agjd. . As. shown in Ex I di still at.e wat

i sehar ged 25CPPoRPLRBRCEPRHS (IR LD FEr o SRR A Beihars LA fad ¢
carboxylic actgsthbycplaMdCtdphavintd ingWakomaitie parBbkydie¢ acidaCdhn @n
acid, and it can be therefore_used as a solvent for t he catal{gic o

hydrogendﬂlon?mRHPFe°ﬁtSﬁgeﬁﬁéf§FPE§aP§spPBWPdénd mogk Razsr pfi ¥a
using activat gémpahBAts B the PEAWEEREr 1iquor can be recovered from the

bottom of the distillation column in the form of an acetic
acid aqueous solution, as will be shown in Examples to be
described later.

15 When water distilled out of the column top is
introduced into a waste water treating apparatus therefore,
the load of waste water treatment is remarkably decreased as |
compared with a case where the PIA mother liquor is introduced

~without any treatment.

20 Further, the load of waste water treatment can be
also decreased by a method in which water distilled out of
the column top is recycled to step b) and used as a solvent
‘for dissolving the crude isophthalic acid.

As shown in Examples, distillate water discharged

25 from the column top contains only small amounts of aromatic
carboxylic acids, by-préducts having low boiiing points and
acetic acid, and it can be therefore used as a solvent for-
the catalytic hydrogenation, while it is preferred to provide
an adsorption step using activated carbon.

30
EXAMPLES

The present invention will be more specifically

11



The present invention will be nore specifically ' expl ai ned

with reference to Exanpl es hereinafter. PIA nother | i qguor used as a
raw material in Exanples was anal yzed by hi gh- performance |iquid

chrf omat ogr aphy and gas chromat ography to show the follow ng contents,
and it was 5 slightly opaque at roomtenperature.

| sophthalic acid 2,130 ppm m Tol uic acid

198 ppm Benzoic acid 111 ppm

For distillati [ e fr i t 10 | .unm i ng.an

I nternal di arré? g?‘ ggg e?ﬁ%%‘%%ftaév‘%ﬁg{??’é%@ess nge&flaggﬁfds %f%l“ﬁ’g:%
used, and hydldgaozcebied as @& faw mat@rial iN @xamplledtwad adhl%p268% by

continuously fed . to a_mddle s of the distjllation colum.

tage ,
Concentrated 3dghr-pexfpgmanse fgﬁBﬁ@iﬁHBH@F}“ﬁFFH Ya@Rds 98f t he bottom 15

Example 1 chromatographydieUushaceithe 3919 clAhdC tymethtsd i A LWay8 of
t he distillation Colum, and heated to stabilize the systemin an

entire refl uxsiightlyTRPAdURY atoKoonc dempexatyinéavi ng a 20 water content
of 18 %was fed to the m e, ak 5t he dysiahl aLbon colum, and
st g

concentrated acetic aci rawn fromithe om The refl ux
rati o was set at 6. Them-Toluperatidn was conti nud®& @pmbout 20 hours, and

when it was found t ] nti;re systemwas hrqught into a stationary
25 state, the colum tgghﬁéé‘gs%‘:ﬂ'ghed to di schar;ﬁg an entire

water, and at the sanme Fopedidiillatien, ldmsdeveatrapityyse edctionatigigh a
reflux line in an a)rB)un,t egui,val ent tqQ.the a i quid whi ch was
upg, Ny

nount of .a.l,
so far urtder £8 AVR? ?ﬁf?r]af’i‘-ﬁﬂeter‘?/éyé%‘?Pﬁ&’@d’ 79 5&a9ep

hours, and at pthbéreﬁén%lﬂfeéiﬁs'@@edi hénd dstdsi OfadiP Hivihg a
carboxylic acids in distillate wat er di scharged fromthe colum top
were as fol | oW@ter content of 1§ & yRshgrpéiaupysly fed tqgy myigidle stage

of the distillation column. Concentrated acetic acid was
continuously withdrawn from the bottom.
15 | |
Example 1
Hydrous acetic acid was charged to the bottom of the
distillation column, and heated to stabilize the system in
an entire reflux state. Then, hydrous acetic acid having a
20 water content of 18 % was fed to the middle stage of the
distillation column, and concentrated acetic acid was
‘withdrawn from the bottom. The reflux ratiowas set at 6. The
‘operation was continued for about 20 hours, and when it was
found that the entire system was brought into a stationary
25 state, the column top was switched to discharging of an entire
water, and at the same time, PIA mother liquor was introduced
through a reflux line in an amount equivalent to the amount.
of a liquid which was so far under reflux. Then, the operation
was continued for about 12 hburs, and at this point of time,
30 the concentrations of aromatic carboxylic acids in distillate
| watef discharged from the column top were as follows.
Isophthalic acid 187 ppm

12



12 m Toluic acid 49 ppm

Benzoi c acid 24 ppm The above anal ysi s val ues
are approxi mately one tenth of the concentrations of the aromatic
carboxylic acids 5 in the PIA nother liquor, and it is shown that a ngjor
part of the aromatic carboxylic acids were recovered fromthe colum
bottomin the formof an acetic acid solution. Referential Exanple 1
10 Pl A nother |iquor to be fed was concentrated to an anount
of 1/3 of the initial anount hy heatjng in advanc and the experi nent
in Exanple 1 was repeat & T < trated Pﬁg\ BBPher |iquor was
opaque, in which a crystgnzefid Sdlt hal ic aci gd4wppmpr eci pitated. The
concentrated PIA nother |iquor 15 including _the opaque portion was

anal yzed to show the Theg@abome @nalysis values anes@pnuatimataly one

5,260 ppm = tenth of the%JR&éﬁ%ﬁﬂb%xn? Sf the aromatig\f?égx?ﬁ?ﬁgﬂc.acid

Benzoic acid I nitl atsl on
of the feellingn ithet ®3A mokielre liquolref and itbidbshognvwelati ausa jor et ved

e, & ol 10 0F Ehe aromBtid GRrsbryic feite nitd BRcbiskid rdh thiborlin
phenonenon boixonbrinu e ifidirn BT ian e i aletid Folutidxanple 2

The experinment in Referential Exanple 1 was repeated. except that the
concentrated PI A nother |iquor was repl aced with a filtrate prepared by

filtering a coerRtentiiel Hxanpidar 30 liquor through a 3G glass filter.
The filtrate was anal yzed to show the follow ng.

| sopht hal }€ aci d PIA motheyokigpar to be fed was concentrated to an

amount of 1/3 of the initial amount by heating in advance,

and the experiment in Example 1 was repeated. The concentrated

" PIA mother liquor was opaque, in which a crystal of isophthalic

acid was precipitated. The concentrated PIA mother liquor

15 -including the opaque 'portion was analyzed to show the

following.
Isophthalic acid 5,260 ppm
m-Toluic acid 498 ppm
Benzoic acid 251 ppm
- 20 After the initiation of the feeding, it took a while

before a bubbling was visually observed in a tray in a top
portion of the distillation column. At the same time, a solid
‘substance on a tube wall were observed, and this phenomenon
. was brought into an intense state.
25
Example 2
The experiment in Referential Exampie 1 was repeated:
except that the concentrated PIA mother liquor was replaced
with a filtrate prepared by filtering a concentrated PIA mother
30 liquor through a 3G glass filter. The filtrate was analyzed
to show the following. '
' Isophthalic acid 327 ppm.

13



13 ' m Tol ui ¢ acid 355 ppm

Benzoi c acid _ 224 ppm The operation was
continued for about 12 hours, and at this point of tine, the
concentrations of aromatic 5 carboxylic acids in distillate water

di scharged fromthe columm top were as foll ows.

| sophthalic acid 28 ppm m Tol uic acid

97 ppm Benzoic acid 60 ppm 10 The
above anal ysis val ues are r.oxi_mately one _fifth o‘{ he concentrations
of the aromatic car boxyf“] gg‘ in the PIA nother q%L&Rm and it is

shown that a maj.or partBenon_t ak@gar omati ¢ carboxylic x4 qumrvere recover ed
fromthe columm bottomin the formof an acetic acid solution. Further,

it 15 is seen that theTBGb‘bP?ﬁﬁthérYﬁ‘FEHBHt&Bgéﬂvg‘ar|*ﬂ’9%112r‘&?‘1¥%' and
top portion oftt 'i!?u.@' ?Ul'tl'tafdfo'hﬁ@ Ughd %d?@&fﬁ@ﬁl@nm&matlcl was

caused by an ISOE@t hallic acid crystal

exper i mentS i nCRE P!&'IltlicalaCExl@r’rpme d}&h@dhﬂé@m@@r dls&tt?é-‘;ﬁed H&ro nese

acetate in an t ng: p a nmanganese atomwas i ntroduced -

into the fed FI qui t%& ove% @oej‘?fr?&?ﬁt was nearly equivalent to the

nol ar -anmount of |sopht hakophthaldci dciid t he fed |28uppm The operati on was

continued for about 25 _1 ours, and at this poi of tinme, the
RatRiecarit g

concentrations of aformft*dCc ylic acids in'dPB®i|late water

di scharged from thesealzuaa hep_dwere as follows0 ppm

| sophthalic acid m Tol ui ¢ aci d

116 ppm *P Bgﬁgoppoggl gnalysis values ggepﬁmproxlmately one

fifth of the concentrations of the aromatic carboxylic acids
in the PIA mother liquor, and it is shown that a major part
of the aromatic carboxylic acids were recovered from the column
| ~bottom in the form of an aéetic acid solution. Further, it
15 is seen that the bubbling phenomenon observed in the tray in
a top portion of thedistillation column in Referential Example
1 was caused by an isophthalic acid crystal.

Example 3

20 The experiment in Refere'ntial Example 1 was repeated
except that manganese acetate in an amount of 1,740 ppm as
a manganese atomwas introduced into the fed liquid. The above
-amount was nearly equivalent to the molar amount of isophthal ic

_ acid in the fed liquid. The operatidn was continued for about

25 12 hours, and at this point of time, the concentrations of
aromatic carboxylic acids in distillate water discharged from
the column top were as follows. .

Isophthalic acid ' 95 ppm

m-Toluic acid ' - 116 ppm
30 Benzoic acid ' 43 ppm

Referential Example 2

14



Ref erenti al Exanple 2 14

The experinent in Exanple 3 was repeated except that manganese acetate
in an anount of 870 ppm as a nanganese atom was introduced into the fed
| i quid. The above anmount was nearly equivalent to 1/2 of the nolar
amount of isophthalic 5 acid in the fed liquid. After the initiation of

t he feeding, It took a while before a bubbling was visually observed
in atray in a top portion of the distillation colum, while the

bubbl i ng was far nore erate than that_in Referenti al anpl e 1. 10
The results of Exanpl en%ggn?f_‘?%'f’é‘?%‘m P~y E ?§ was rep?%ﬁ?ﬁﬁc?BFl%W%g.
An i sopht hal | manjathesiey abatate imad amdunt ofi 8170 Gpnd ag0a \itdnginéde atom
sol ubl e conpound wi th a manganese i on,. ,so that the bubbling did not

take place. VW% dREreiyGed intosthe,Ladaddamdse | Bhe abeygi ¢BPURL W8S or
greater than, naey eqﬁ&bﬁieﬁﬁgﬁat 129 6%%%%5@'&&% bf ti%p%}tg{ﬂl'i@

can be conpl etély "prevented. .

experi ment5 i narddeinrthe|feddignédi vAfterpdw dairdatdionepf thetfeasing, -
acetate in ang ok S g&pf i,f?ﬁ f ed
liquid. The a %\r/rgggkognyﬂ\%gée‘)ﬁggﬁg a’h equil'l&/%d (avf\afét?%'r% e r}gﬁ)}%aﬁrr%ucﬁtugf
i sopht hal i ¢ aai tiray ima@ tep portiomwfi thEhdispdidaitdonscobuinhy wiibe drhesd,

and not hi ng appeared unusual in.the distillatjian golum.. .The oper.ation
25 was conti RECEIAGE TR 0AT BOURAPIerara an hhat i RRFEFepriAl EXEly
concentrationg.of aromatic carboxylic acids in distillate water from
the colunn_ top were as foll ows. ]

10 The results of Example 3 and Referential Example 2
show the following. An isophthalic acid crystal in the feed
liquid is converted to a soluble compound with a manganese
ion, so that the bubbling did not take place. When the amount
.of the manganese ion is equivalent to, or greater than, the

15 molar amount of the isophthalic acid, the bubbling can be

completely prevented.

Example 4
' The experiment in Referential Example 1 was i'epeated
20 exceét that cobalt acetate in an amount of 1,876 ppm as a cobalt
atom was added to a fed liquid. The above amount was nearly
equivalent to the molar amount of isophthalic acid in the fed
"liquid. The operation smoothly proceeded, and nothing
appeared unusual in the distillation column. The operation
25 was continued for about 12 hours, and at this point of time,
the concentrations of aromatic carboxylic acids in distillate

water from the column top were as follows.

Isophthalic acid 88 ppm
m-Toluic acid 97 ppm

30 Benzoic acid 54 ppm

Referential Example 3

15



I sophthalic acid 88 ppm m Tol ui ¢ aci d

97 ppm 30 Benzoic acid 54 ppm Ref erenti al
Exanpl e 3 15

The experinent in Exanple 3 was repeated except that t he amount of
cobalt acetate was changed to 934 ppm as a cobalt atom The above
anount was nearly 1/2 of the nolar anount of I sophthalic acid in the

fed liquid. After the initiation of 5 the feeding, it took a while before

a bubbling was Visual | yThe ex@seimeift iR Bxdniphe Blwabs repehteld &Xcapt that
distillation colum, whi I'e_the bubbling was far nore noderate than that
in Ref er ehhpARQRtefecobalt acetate was chgnged @ 934 GPuEagHrebaling

Referenti al | e f ' | S0 b taf I
n the Tee eoRro Mg AbAMEOIRS Bk HLELy A ShR e Ay B
i on, so t haophtbabipbachd in dheotfedakigplidece. Af¥en the inihiatisn of

t he cobal tz i op LS kval e r.gr.eat n r t . of
the i sophtsheil ?%éa](f:lg%%ﬁ%{ﬁé :E{'Jb ?O".kn% gg%i%eségégge? eé%gﬂ%r &R&L g‘%‘} g’ily
Exanple 5 observed in aheraytial gttop pydtbgrred the disst Ckkat Bsh columpn,

usi ng the distillat er obtained fromthe colum.top_ in, Exanple 20
1 and crude ig’gﬂ)ith}’chH% J'Bﬂoﬁﬁﬁe%aﬁnmgréoﬁ‘ﬁaﬂfﬁﬁﬁ §(t}3lnetlhat 3 a raw
material . Furkbgereh@iatoRRampieni.an experinent was carried out using
pure wat er. The crude isophthalic acid used as a raw nateri al

was anal yzed to show t hEh@ore®l g o Fxample 4 and Ggigrential Example 3
0. 83_1 10 show the following. An isophthalic acid crystal in the feed

liquid is converted to a soluble compound with a cobalt ion,
so that the bubbling did not take place. When the amount of
the cobalt ion is equivalent to, or greater than, the molar
amount of the isophthalic acid, the bubbling can be completely.

15 prevented.

Example 5
The catalytic hydrogenation was carried out by using
the distillate water obtained from the column top in Example
20 1 and crude isophthalic acid produced on a commercial scale
as a rawmaterial. Further, for comparison, an experiment was
carried out using pure water. '
The crude isophthalic acid used as a raw material
_ was analyzed to show the following.
. 25 OD,,, 0.831
3CBA " 831 ppm |
A 2-liter pressure-resistant container made of
stainless steel was charged with 300 g of the crude isophthalic
acid and 900 g of water. The pressure-resistant container was
30 equipped with a stirrer, a heater and a gas-introducing inlet,
- and further equipped with a catalyst cage which was movable
electromagnetically upwardly and downwardly by external

16



3CBA 831 ppm A 2-liter pressure-resistant
cont ai ner nade of stainless steel was charged with 300 g of the crude

i sopht halic acid and 900 g ofwater. The pressure-resistant

contai nerwas 30 equipped with a stirrer, a heater and a gas-introducing
inlet, and further equipped with a catal yst cage which was novabl e

el ectromagnetically upwardly and downwardly by external

16 operat i on. The catal yst cage was charged
with 16 g, as anount, of a palladiunfcarbon catalyst. The charged
catal yst Rgﬁrﬁééﬁncontlnuously used in a catal ytic hydrogenation 5

purification apparatus @ReacgeENREE 8hg éC%Q éﬁérééé%léhyférg, as Rkt t
was cl eaned of contam nati ngbsubstances wth a anmonl a agueous

sol ution and BReHntul 9% apahbadimmicagben. catalyst- The changed faliadystcage
ded
e or et af B PSREitRaly wedll 'S RSAVL WSO o)

made of stainless stee here i'n al ner “was
sever al tiSespurifligatibnoappanatas omacmmeasidhscadle for apamti hiyrezdnci ng

t ube, and _t he .hydr oge as was charged up.to a ssure of 0 k /c.nQ
& Fhe 11 qul danH ik wess Fleaned: BE, ot Nk ng, Subs i it
stirring, andanmeniat agaeocuslsdlutdbn ad AR Fully YWRShEd wiEitdDivdtead at
235[err]C t he cat al yst_cage was noved downwar dly until it was sunk in

the liquid. After 20 mi Rhecdatalystaage was susperdeddd ABIRPEH PoXtdIthen
the liquid m%ftﬁﬁa%ﬂégﬁe-res%&@%taﬁ%f madkedo pase £09] &8k RRAdYY, to

room tenperature, and then a forned slurry was filtered through a G3
gl ass filkQr. Atgospherecdnl the: containgr washdgliy purnges mraia\ﬁwsa

bty Sbpn: Ry T odGl g b oAbl S8 HrebbFLAL Gab2 B kRAlING tube

gg: lmt %ehsgshhanugthe hyrlregemigas wastdikargedidp &beavptessubé a0 kg/cm
Exanple 1 WaSG. The liquid in the stainless steel container was heated
with stirring, and when it was found that the tempe'ratm':e was
15 stabilized at 235°C, the catalyst cage was moved downwardly
until it was sunk in the liquid. After 20 minutes, thecatalyst
cage was moved up, and then the liquid was temperature-
| _deci‘eased. The liguid was cooled nearly to room temperature,
and then a formed slurry was filtered through a G3 gléss filter.
20 The resultant cake was washed with' pure water having a
temperature of about 90°C and dried at 110°C to give high-
purity isophthalic acid. '
" The high-purity isophthalic acid obtained by using
| pure water or the distillate water obtained in Example 1 was
'~ 25 analyzed to show the following.

(Water used) (OD,40) (3CBA)
Pure water 0.188 8.9 ppm
Distillate water 0.196 7.2 ppm
obtained in '

30 Example 1

In these experiments, nothing unusual took place in
the reaction, and differences in the evaluation results of

the obtained isophthalic acids were within an allowable range

17



25 analyzed to show the fol 1 owi ng. (Wat er used)

(ODferr]) (3CBA) Pure water 0. 188

8.9 ppm Distillate water 0. 196 7.2 ppm
obtained in 30 " Exanple 1 In these experinents,.
not hi ng unusual took place in the reaction, and differences in the
eval uation results of t he obtained isophthalic acids were within an

al | owabl e range 17 of
errors. The experinental results of the above Exanples and
Ref erenti al E%'fﬂré%?r@an be summarized as follows. 5 (1) Wen
the PIA nother liquor is fed to the distillation colum top as a refl ux
liquid and all of the distillate water fromthe colum top is

di scharged, the con&be: expeoinentairoesules of tbeyabovecksanphes land
distillate e he feed
nother 10 i &e“i%tr@'nt‘ﬁrl ﬂ&?{pe_l_ae%e?:ﬁn \%Wé{q"ﬁm‘#%% [ quéor Is fed to
t he distillation col{(dimwWhem axhea PIIAf hwtlierql]u@m‘n érs ifled sl:o the

concentrated, an,i.sqQp thallc aci d .crystal_ whi rec ted i.n the
Pl A not her Ii{]ﬁtﬁt I YoR, &8 eﬁd’tﬁi"ﬁﬂ“ﬁﬁ %ttﬁ@

upper portion dﬂsttﬂlﬂ.adjeSWdﬁea:t | frfom théZQidJ.fﬂim top is dlschardé’d Wl&ﬂ t he
concentrated PI A nother liquor is fed, to the disfillation coI um top

after an i sopFORQentratipns of aromafiq §aFPﬁ’iWéd-cb§°¥‘i1‘F gy Fhg, distel kit i ng
phenomenon doggtd} wBPk dédkfedtdd o ALLHE TV Hd bfl #hH88 L@ feed mother

(4) Wen nmanganese ion or cobalt ion in an anount equi valent to
i sopht hal 1@ adiigigox-t he PI A nother liquor is

(2) When the PIA mother liquor is fed to the
distillation column top as a reflux liquid after it is
concentrated, an isophthalic acid crystal which is
precipitated in the PIA mother liquor forms a core to cause

15 a bulling phenomenon in the upper portion of the distillation
column.
| (3) When the concentrated PIA mother liquor is fed
to the distillation column top after an isophthalic acid
crystal is removed by filtering, the bubbling phenomenon does
20 not take place in the distillation column. |

(4) When manganese ion or cobalt ion in an amount
equivalent to isophthalic acid in the PIA mother liquor is
‘added to the concentrated PIA mother ligquor, the bubbling
phenomenon does nbt take place in the distillation column.

25 - (5) The distillate water from the column top can be
used as a soivent for the catalytic hydrogenation of “

isophthalic acid.

When PIA mother liquor is fed for the reflux in an

30 acetic acid dehydration column according to the prbcess of
the present invention, a major part of aromatic carboxylic
acids in the PIA mother liquor can be recovered in the form

18



added to the concentrat ed' Pl A not her liquor, the bubbling  phenonenon

does not take place in the distillation colum. 25 (5) The
distillate water fromthe colum top can be used as a solvent for the
catal yti c hydrogenati on of i sophthal i c acid. When Pl A
nmother liquor is fed for the reflux in an 30 acetic acid dehydration

col umm according to the process of the present invention, a major part
of aromatic carboxylic acids in the Pl A not her | i quor can be recovered
in.the form ' of a

sol ution ther 8&f 3 ﬁ°§ré‘§t‘f’9 hexreotodn I"i'@ed:é-l‘r'y&céiq d¥om the, dehydrAtIAR and
the acetic acip@lumn'BSYEnR ahd tHE a%é'tq.@ é@ﬂi is réépPledtPthevRildatissi Ul

conponents such as isophthalic acid mtoluic acid are effectively
used, so that StBP-yiR$@ sesustul&ﬁﬁulh&pmpoaen&& sieel ascisapthakicaid oad

of vaste wat ®hnd n-tbPALICAL Al ERA QALY Wedl BB BHAL! nd SPROIGS ©

acid can reduced. rthe
water frorbht hesdpht:hla[l.a.m acld lncuee,aast apdi thatefl:lheslm o f ivaste water

focr eased, s tERRERERE ifcEn® pRRRNEEidh, SR fa R PT P R asi ve
remar kabl y cadebée&emdrkably reduced. The present |_nvent| on enabl es the
recovery Of WSt perBBrRRaEn e Gy B RS o e A SR
industrial sigpibmaaB6s-is used as water in the purification step, and the
10 amount of waste water is therefor_e decreased, so that the load
on a waste water treating apparatus can be remarkably
decreased.
The present invention enables the recovery of useful
components in PIA mother liquor without any special investment
15 or expenses, and the present invention therefore has a large

industrial significance.
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19 WHAT IS CLAIMED I S 1. A process for the
production of high-purity I sophthalic acid by Iiquid-phase oxidizing a
m phenyl ene 5 conpound in an acetic acid solvent to forma crude -

i sopht halic acid and purf i-sopht halic acid, which
conpri ses the steps of ”!H"”mutnﬁl ,mllﬂgﬂ,s'epar ating the |iquid-phase
oxi dati on sol ution into an ‘oxi‘daf'i oh ndt her | i qguor and a crude

i sophthalic acid

WHAT IS CLAIMED IS:

1. A process for the production of high-purity

isophthalic acid by liquid-phase oxidizing a m-phenylene
5 compound in an acetic acid solvent to form a crude isophﬁhalic
acid and purifying the crude isophthalic acid, which comprises

the steps of !
a) separating the liquid-phase oxidation solution
into an oxidation mother liquor and a crude isophthalic acid
10 bycrystallizationandewaporatingtheoxidationmotherliquor
to form acetic acid vapor or a condensate thereof,
| b) dissolving the crude isophthalic acid in water,
then catalytically hydrogenating, catalytically treating or
' oxidizing the resultant solution of isophthalic acid in water
15 to form a purified solution, cooling the purified solution
to crystallize isophthalic acid and separating the purified
solution into a mother liquor and a crystal of the isophthalic
acid, and |

| c) feeding thé acetic acid vapor or condensate
20 prepared by the evaporation of the oxidation mother liquor
in step a) to a middle stage of a distillation column, feeding
- the mother liquor separated from the purified solution in the
"step b) to a top portion of the distillation column to carry
out distillation, and discharging concentrated acetic acid
- 25 containing aromatic carboxylic acids from a bottom portion

- of the distillation column. ' |
2. A process according to claim 1, wherein the purified
solution is a solution obtained by the catalytic hydrogenation

of the solution of the crude isophthalic acid in water.

30 3. A.pfocess according to claim 1, wherein the méther
liquor from stepb) is fed to the top portion of thedistillation

column after solid components are removed therefrom in

20



10 by crystallization and evaporating the oxidation nother |iquor to -

formacetic acid vapor or a condensate thereof, b)
di ssolving the crude isophthalic acid in water, then catalytically
hydr ogenating, catalytically treating or oxi di zing the resultant

solution of isophthalic acid in wat ﬁb“tv*fﬁfm—a—pur_i fied solution,

cooling the purified solution ht halic acid and
separating the purified sol uti on ﬂmﬂ’m’mﬂﬁﬂ ]muor and a crystal of
the isophthalic acid, and the acetic acid
vapor or condédyamee20 prepared by the evapor ation of the oxidation nother
| i quor in,step a) t ) e at

the nother 1i 3uor separgtéﬁngzgg%n <Eeé]%’lr'l%l %ltﬁ'“' n‘l"fl?%réﬁhume qﬁﬁfié,g)
to a top port ldquolr fiem dtepib) isified tortlhmmppoaltlipn of thetdiditsitlildtaiiomn,

and di schargin conce rated acetlc aci d 25 tlc car box I|c
acids froma B g off MANgaNEsR, G &“?ﬂulng “?r(] g% %nﬁ‘ mpound |

process acg:ordlrwlhoaau@dm 1, wherein the purified sol ut| on | s a
sol ution obtained by the catal ytic hydrogenation of the solution of the

crude isophthélic acid PrPTREess agroxling to claip beotherpin distdiilats aim - _.

1, wherein t h%a'E@E:hffom thé 't‘l#)ogoi:i:%hséf&ﬂﬁ dl%tfﬁ(iatt(iotnhéoi MnPLs teL#éH?i of

the distillation col um r solid conponents are rem)ve therefromin
20 as wategvioredissolying the cxugendsophidadiidt agid igt stepl,
wherein the her liquor fromstep b) is fed to the top portion of the
distillation ® colum after a nmanganese conpound and/or a cobalt conpound -
5 are/isltddeéd. 5Aa process\ guammhinqdooclahg Ipmiemeimlpawhemf—:mhe

distillate t r, fro ortion of th i,on

ised s wariReRehoROLheT: hBuRE ipoRetpebified.rra 160 £ it Hfadre
stage of the distillation column and the rest thereof is used
as a solvent for the liquid phase oxidation.

21



«

by. 10 6. © A process according to claim1l, wherein part of the

oxi dation nother liquor is evaporated and fed to the middle st age of
the distillation colum and the rest thereof is used as a solvent for
the |iquid phase oxidati on.
21

ABSTRACT

A process for the production of high-purity
isophthalic acid, which enables easy treatment of the PIA
5 mother liquor, enables the recovery of the useful materials
contained in the PIA mother liquor, decreases the discharge
amount of water and enables the recycling of water to be used
as a solvent, without additional investment and expenses, the
process comprising the steps of
10 a) separating a liquid-phase oxidation solution
into an oxidation mother liquor and a crude isophthalic acid
by crystallization and évaporating the oxidationmother liquor
to form acetic acid vapor or a condensate thereof,
_ b) dissolving the crude isophthalic acid in water,
15 then catalytically hydrogenating, catalytically treating or
- oxidizing the resultant solution of isophthalic acid in water
to form a purified solution, cooling the purified solution
to 'crystallize isophthalic acid and separating the purified
éolution into-a PIA mother licjuor and a crystal of the
20 isophthalic acid, and
c) feeding the acetic acid vapor or condensate
prepared by the evaporation .of the oxidation mother liquor
"in step a) to a middle stage of a distillation column, feeding
the mother liquor separated from the purified solution in the
25 step b) to a top portion of the distillation column to carry
out distillation, and discharging concentrated acetic acid
.containing aromatic carboxylic acids from a bottom portion:

of the distillation column.

30
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