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The present invention relates to a process for heating

carboxylic acid slurry in a post oxidation zone by

the addition of steam More specifically, 10 the

present invention relates to a process for heating a

terephthalic acid slurry in a post oxidation zone by

the addition of steamin a process for the production
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tug apdPrrber e@phrhghi ¢ acid (TPA) is commercially pro
oxi dation of paraxylene in the presence of a

catal yst, such as, for exanple, Co, M1, Br and a
sol vent. Terephthalic acid used in the production of
pol yester fibers, filns, and resins nmust be further
treated to renove inpurities present due to 20 the
initial oxidation of paraxylene. Typical commercia
processes renbve inpurities by isolating a crude

terephthalic acid solid, dissolving the solid in

5 water at high tenper aﬂ%@lﬁﬂﬁ'&ues,
hydr ogenating the resultant solution, cooling and
crystallizing the terephthalic acid product out of
sol ut i ofihe presestipaeantiomeelatee ta alprdcessifepheatinig earboxylic acid
product fromthe liquid as WO 2004/ 103945
PCEluki§a0 840l 8ldatiorRzeties by trreaddittorlof sleamatMorte dimcifically,

3,584,039, herein incorporated by reference.
10 the present invention relates to a process for heating a terephthalic acid
slurry in a post oxidation zone by the addition of steam in a process for the

production of a crystallized product.

BACKGROUND OF THE INVENTION

15
Terephthalic acid (TPA) is commercially produced by oxidation of
paraxylene in the presence of a catalyst, such as, for example, Co, Mn, Br
and a solvent. Terephthalic acid used in the production of polyester fibers,
films, and resins must be further treated to remove irﬁpurities present due to
20 the initial oxidation of paraxylene. Typical commercial processes remove

impurities by isolating a crude terephthalic acid solid, dissolving the solid in
water at high temperatures and pressures, hydrogenating the resultant
solution, cooling and crystallizing the terephthalic acid product out of

solution, and separating the solid terephthalic product from the liquid as



Colored inpurities fromthe benzil, anthraquinone, and
fluorenone famlies are hydrogenated to colorless
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acid solid product and wastewater streans. 5 Stil

ot her nmethods of obtaining a terephthalic acid product
suitable as starting material for the production of

pol yesters do not involve a hydrogenation step. A

nmet hod of producing a terephthalic acid product
suitable for polyester producfion is to conpletely or
nearly conpletely react paraxylene in a nmultiple
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10 ang novel process is provided wherein a crude
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qual ity 15 terephthalic acid product conpared to .
convent Stihather sgihedreisobtaigingvaterephihaliEacif\prpiyetguitable
This invention provides a process to produce a

cr pstsiarting swhieial derdhe prodyatiomad polyesiers de hek involveazi d
slurry by injecting steamin a post oxidation zone
sulhyemgenttidrostepe Amethody obpicdiaicingre Eoeehthalic acibipreduct
enbodi ment of this invention, a process to produce a
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POShrYidiRlih AmaRPR fagé bliBatich BRIV C Itfhidlinvention, a unique
and novel process is provided wherein a crude terephthaic slurry produced
by the oxidation of an aromatic feedstock, typically p-xylene, is further
oxidized in a multiple step process wherein heat is provided to a post
oxidation zone by steam addition. The addition of steam to an oxidation

zone subsequent to the primary oxidation zone results in a higher quality

terephthalic acid product compared to conventional techniques.

SUMMARY OF THE INVENTION

This invention provides a process to produce a crystallized product
from a crude carboxylic acid slurry by injecting steam in a post oxidation
zone subsequent to the primary oxidation zone.

In a first embodiment of this invention, a process to produce a post

oxidation product is provided comprising



slurry in the presence of steamto formthe post
oxi dati on product; wherein the post oxidation zone
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t hecrude carboxylic acid slurry conprises at |east one
carboxylic 5 acid; (b) purifying the post oxidation
product to form a decol ori zed post oxidation product
havi ng b* color of less than 4.5. |In another

enbodi nent of this invention,,a process to produce a
crystallized product is proviéed. The process
conprising the following... 10 steps: (a) oxidizing

in a POR) Oxa'»elai&inggp %tbt&ﬁ%ﬁb’ﬁ*%ﬁ@?bﬁ?@ﬂé E&RKYIL acid

slurry 1n a post ation zone 1 n the presence’ of
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crystallization zone to f_(grm a decol oriaﬁ%das?ost ,
ox WHEIIB HNesredR BArDRRYICREIG SIUMY QOFIPTESES)| RAR cartpxylic
and (c) crystallizing in a crystallization zone the
posicidoxi dati on product; wherein the crystallization
zone conprises at |east one crystallizer. 20 In

anot her (Bnboplinifging té posii axidaticamroduct ta fgb e etssotosized post
produce a crystallized product is provided. The

Pr egRIBGo praduics Baving btlcalonof iegs tharo4®. oxi dation zone
a crude carboxylic acid slurry in the presence of

steam t ¢, o h&R dfiBodRTENt BRiHIRINVERtidH, @dsretessMaasretincs he
crude carboxylic acid slurry WO 2004/ 103945

PC—E%%%AG/&MQ&% provided. The process comprising the following..

steps:

(@) oxidizing in a post oxidation zone thecrude carboxylic acid
slurry in a post oxidation zone in the presence of steam to form a post
oxidation product and an offgas stream; wherein the post oxidation zone
comprises at least one post oxidation device;

(b)  purifying the post oxidation product before or after the
crystallization zone to form a decolorized post oxidation product having b*
color of less than 4.5; and

(c) crystallizing in a crystallization zone the post oxidation
product; wherein the crystallization zone comprises at least one crystallizer.

In another embodiment of this invention, a process to produce a
crystallized product is provided. The process comprises oxidizing in a post
oxidation zone a crude carboxylic acid slurry in the presence of steam to

form the post oxidation product; wherein the crude carboxylic acid slurry



4 conprises terephthalic acid; wherein the post
oxi dati on zone conprises at |east one post oxidation
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color of less than about 4.5. In another enbodi ment of
this invention, a process to produce a 5 crystallized
product is provided. The process conprises the
following steps: (a) oxidizing the crude carboxylic
acid slurry in a post oxidatipn zone in the presence
of steamto forma post oxidation product; wherein the
post oxidation zone conprises at | east one post

OXL@;\FHQ& @RAiHERalic MR, RUErdf: thBoRE 85aHIGh 26nd BEMPASEs at

oxXl| Ion zone i s between about 10 barg to about 50
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t he post ™ bxi dat1on product a crystallized

ng@?’%ﬂé\é\%%%qwgeirym allization zone conprises at

wherein the crystallizer is
operated at .a tenperature 15 between about 140C gnd
150 ; BNl ETRedment ot BRIAVeRE. g tatss Havodicee
color of less than 4.5. These objects, and other
obpevstallizedinrpdusd iopieVidsde HispRIPERTS EYNPHsRtNE TRIlQWIng
ordinary skill in the art after reading this
di sigpesure. 20 BRI EF DESCRI PTI ON OF THE DRAW NGS WO

2004/ 103945 PCT/ US2004/ 012076 5
(@)  oxidizing the crude carboxylic acid slurry in a post oxidation

zone in the presence of steam fo form a post oxidation product; wherein the
post bxidation zone comprises at least one post oxidation device; wherein
the pressure of the post oxidation zone is between about 10 barg to about
50 barg; and

(b)  crystallizing in a crystallization zone the post oxidation product
to form a crystallized product; wherein the crystallization zone comprises at
least one crystallizer; wherein the crystallizer is operated at a temperature

between about 140°C and 190°C ; and wherein the crystallized product has

a b* color of less than 4.5.

These objects, and other objects, will become more apparent to

others with ordinary skill in the art after reading this disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS




Figure 1 is a schematic of a process for heating a
crude. carboxylic acid slurry in a post oxidation
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oxi dation product. 5 DETAI LED DESCRI PTI ON OF THE

I NVENTI ON The present invention provides a process to
produce a post oxidation product conprising oxidizing
a crude carboxylic acid slurry in the presence of
steamto formthe post oxidation product 120 and a
offgas stream 80. 10 In a first enbodi nent of this

i nvention, a process to produce a post oxidation

product F120s i $s RIseNEMEHe of AProtcRSTEShEARITRId EfRle carboxylic
oxidizing 1n a post oxidation zone 90 a crude

car, lJj.c.aci ST [ r

ToGCRS ey Y hstTadtitn Fonpiby 8 RUARAY 5ctim 15 pilce o
of f a€ gi%ean18g;t wherei n the post oxidation zone 90
coﬁgﬁ N RrRAYG one post oxidation 15 devi ce;

wherein the carboxylic acid slurry conprises at | east
one carboxylic acid; and wherein the post oxidation
product 120 has a b* color of less than 4.5. This
oxi di zi ng st P i THiE N

descri bed subsequently in this disclosure. 20 In

anot her enbodi nent of the invention, a process to

pr oduceThe peasesit wiviehtien ppovichsca pa@ss $o prookucd edpest oxidation
shown in Figure 1. The process conprises the
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Step (a) conprises oxidizing the crude carboxylic acid
sl ¢ EdarPto fBrr the post oxidation product 120 and a offgas stream 80.
In a first embodiment of this invéntion, a process to produce a post
oxidation product 120 is provided. The process corﬁprises oxidizing in a
post oxidation zone 90 a crude carboxylic acid slurry 30 in the presence of
steam 100 to form the post oxidation product 120 and an offgas stream 80;
wherein the post oxidation zone 90 comprises at least one post oxidation
device; wherein the carboxylic acid slurry comprises at least one carboxylic
acid; and wherein the post oxidation product 120 has a b* color of less than
4.5.
This oxidizing step and the post oxidation zone are described
subsequently in this disclosure.
In another embodiment of the invention, a process to produce a

crystallized product 180 is provided as shown in Figure 1. The process

comprises the following steps.



post oxi dation zone 90 in the presence of steam 100 to
forma post oxidation product 120. Generally, the
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oxidizing in a primary oxidation zone 20 an aromatic
feed 5 stock 10. The primary oxidation zone 20
conprises at |east one oxidation reactor, and the
crude carboxylic acid slurry 30 conprises at |east one
carboxylic acid. The oxidizing in the primry

oxi dation zone 20 is conpl eted under reaction
conditions whi ch produces a crude carboxylic acid

slurry o (rid8s Bkiﬁwq ﬁefﬁﬁgétcg%x%b adi¥ %‘Ilﬁﬁ} 5y ina

the cru oxy i C acl urry 30 conprises at |east

one | i I IS
tepg%ﬂﬁ@%%g DRI e Mokt @@?2@% #fb*a%‘sg
|s ut i zed de c ur.r.y

abt piscuit T2t el e rbfe ﬁﬁqus L HGR R 30 is
slur .15 However, suitable carbox aci ds includ
bupreduseddy aidizingdn g(prlmqrg,o@;( 'Hﬁlz)fg é@lﬂf‘ aromatic feed’
i sopht halic acid, naphthal ene dicarboxylic acid, and
m staokeld. t Fer mﬂary@m@mlmmimwman%&s @ leastrane exgdation
conventionally synthesized via the |liquid phase
ox ireadtorn and thepemnaedaevexylio atidesipme 80 momprises mbtesist one
oxi dation catal yst. Suitable catalysts include, but

ar @afdixylid adiged to, 20 cobalt, manganese and brom de
conpounds which are soluble in the selected solvent.
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allphatlc nono- carboxy ic acids, preferably
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XTTres Thereot ures of these conpounds
ma%oa%r/nla c? dsF CPMSZP%%a%/Z%? crude carboxylic acid slurry 30

comprises at least one carboxylic acid. Generally, the carboxylic acid is
terephthalic acid.

Therefore, when terephthalic acid is utilized, the crude carboxylic
acid slurry 30 would be referred to as crude terephthalic acid slurry.
However, suitable carboxylic acids include, but are not limited to,
terephthalic acid, isophthalic acid, naphthalene dicarboxylic acid, and
mixtures thereof. Crude terephthalic acid slurry is conventionally
synthesized via the liquid phase oxidation of paraxylene in the presence of
metal oxidation catalyst. Suitable catalysts include, but are not limited to,
lcobalt, manganese and bromide compounds, which are soluble in the
selected solvent. Suitable solvents include, but are not limited to, aliphatic
mono-carboxylic acids, preferably containing 2 to 6 carbon atoms, or

benzoic acid and mixtures thereof and mixiures of these compounds with



7 water. Preferably, the solvent is acetic acid m xed

with water in a ratio of about 5:1 to about 25:1,
w@e@iaomht y bet ween about 10:1 and about 15: 1. PCT/US2004/012076

However, it should be appreciated that other suitable

sol vents, such as those disclosed herein, may al so be

utilized. Patents disclosing the 5 production of

terephthalic acid, such as 4,158,738 and 3, 996, 271,

are hereby incorporated by reference. In cases where

the carboxylic acid is terephthalic acid, the primary

oxi dation zone 20 has a water concentration |ess than
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the oxidation occurs after the 15 prinmary oxidation
5 zopmdotion st lctibc) 5 Shr AgNd 5 092 pbeare
oxi dation zone 90 can conprise post oxidation devices
i nheblydscorp¥rated erefardmory| i c acid is terephthalic
acid, the crude carboxylic acid slurry 30 in the post
oxi dat i pic#ey iviferé thdeabegylisi 4did & tecsphilidlictaxid, the weierary
about 180C and about 280C, preferably between about

19 gﬁggﬁorﬁ%ea@@ Hbs 24RSter ansteiation Iedsahah ot 9%,

to 215C and further oxidized with air or a

gl G748 AR, o e e
10 | ntp%feralbly the water concentration is less than about 6 wt%.

The post oxidation zone 90 comprises at least one post oxidation
device. The crude carboxylic acid slurry 30 is fed to the post oxidation zone
90. The post oxidation zone 90 comprises at least one post oxidation
device. The term post oxidation means that the oxidation occurs after the

15 primary oxidation zone 20 discussed previously. For example, the post
oxidation zone 90 can comprise post oxidation devices in series.

When the carboxylic acid is terephthalic acid, the crude carboxylic
acid slurry 30 in the post oxidation device is heated with steam 100 to
between about 180°C and about 280°C, preferably between about 190°C

20 and about 240°C, and most preferably between 195 °C to 215°C and
further oxidized with air or a source of molecular oxygen fed by line 115 to

produce a post oxidation product 120. The temperature is the internal

temperature of the post oxidation device. When the post oxidation zone



tenperature of the post oxidation device. Wen the
post oxi dati on zone WO 2004/ 103945 PCT/ US2004/ 012076

w@2@amvises nore than one post oxidation devi B€T/Usive4/012076

10

15

20

tenperature can vary wthin the specified range for
each post oxidation device. The steam 100 can be fed
in the post oxidation zone 90 by any neans known in
the art. For exanple, a connection can be nade for
the steam 100 to be directly §ed 5 to the acetic acid
vapor line. So the steamcould be injected into the
di gester through the sparge ring. In addition to using

st egfbriédempasthaniidigést@xidatior d@Oiceathetentpesatacs van kary
acetic acid vapor. z Additional air or nolecul ar
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anobunt necessary to oxidize a substantial portion of
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acid slurry 30t he corye ] j Iy
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converted to terephthaljic, acid in th t [ '

o hscHCeB Gph ey e $a 4 Sisam B Br e teigane "
4-CBA is converted to terephthalic acid ip the gost
oxidiestas threugl tupspargesinga Mhadd i ioapsiee siramyife post
p-toluic acid in high enough concentrations in the

t eozjdlatiorakzome 98 ican hedwrated vith asetip aeidi \@po&r | v

detrinental to polynerization processes as they act

as a chagditibealminat moletutsr ngygdremaydedfedda thepost oxidation
reacti on between terephthalic acid and ethyl ene gl ycol

it E ezblgg rglgg[? rarg m&g}ﬁ nete&¥aly &noxidizs shsutdtantialpottiah dfdhe-
partially oxidized products and 4-carboxybenzaldehyde (4-CBA) in the
crude carboxylic acid slurry 30 to the corresponding carboxylic acid.
Generally, at least 70% by weight of the 4-CBA is converted fo terephthalic
acid in the post oxidation zone 90. Preferably at least 80% by weight of the
4-CBA is. converted to terephthalic acid in the post oxidation zone 90. 4-
carboxybenzaldehyde and p-toluic acid in high enough concentrations in
the terephthalic acid product can be particularly detrimental to
polymerization processes as they act as a chain terminator during the
condensation reaction between terephthalic acid and ethylene glycol in the
production of PET and can be detrimental to the performance of
terephthalic acid hydrogenation processes. Typical terephthalic acid
product contains on a weight basis less than 500 parts per million (ppm) 4-

carboxybenzaldehyde and less than 250 ppm p-toluic acid. Preferably, the

post oxidation zone is operated at a temperature and pressure sufficient



20 terephthalic acid hydrogenati on processes. Typi cal
terephthalic acid product contains on a weight basis
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car boxybenzal dehyde and | ess than 250 ppm p-tol uic

acid. Preferably, the post oxidation zone is operated

at a tenperature and pressure ufficient WD

2004/ 103945 PCT/ US2004/ 012076 9 that the b* col or of

the post oxidation product 120 ranges from about 0.5

t othaifeaib* golSr obthepp@st)oxisationi W@gU%u'HQ‘ ranggstirem@bout 0.5 to
oxi dati on product before or after a crystallization
zogpotitod.60orm a decol ori zed post oxidation product 5

havi ng b* color of less than 4.5. The purifying of the

post oxggs '(bgra;om;s}{bé%tp&%ﬂn@@h@@@ﬁ@kid@ﬂtﬂﬂp@duoﬂbﬁfom or
0

means known i'n the art. r exanple colored inpurities

r | i
t ) JEnystiliziion OB Igoidfifed PSSR produc

I n_addi ti.on, any.,anount process steps can be 10
belA¥AE B I, t'e%&ﬁ‘%‘tlﬁ%n zone and the purifying of

t he post oxidation_ product and the isolatgon or ,

[ ecover yheuriing g iteReeiaxdaon adLE! 74 beagrprplished by
The b* color of the post oxidation product in conduit
12@ny sndzetsikreawn ibthetart. Gor examppletcalored iparisiegdram the
the b* color of the decolorized post 15 oxidation

pr p@Hgi, dnthreguitionik, 288 flusrdrenedamiliesscaroba hiydrddestated to
preferably, the b* color in the decol orized post

D ARS8 R AR g | o peckes b e
e %%'vxr/eeéjn fHe Sost oxidation zone and the purifying of the post oxidation
product and the isolation or recovery of the post oxidation product if

desired.

The b* color of the post oxidation product in conduit 120 is between
about 0.5 to about 4.5. Preferably, the b* color of the decolorized post
oxidation product in conduit 120 is between 0.5 to 2.0. Most preferably, the
b* color in the decolorized post oxidation product in conduit 120 is between
0.5to 1.5. The b* color is one of the three-color attributes measured on a
spectroscopic reflectance-based instrument. The color can be measured
by any device known in the art. A Hunter Ultrascan XE instrument is
typically the measuring device. Positive readings signify the degree of

yellow (or absorbance of blue), while negative readings signify the degree

of blue (or absorbance of yellow).



spectroscopi c refl ectance-based i nstrunent. The col or
can be neasured by any device known in the art. A
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measuring device. Positive readings signify the degree
of yellow (or absorbance of blue), while negative
readi ngs signify the degree of blue (or absorbance of
yel l ow). WD 2004/ 103945 PCT/ US2004/012076 10 O f gas
fromthe post oxidation zone bs wi thdrawn via |line 80
and fed to a recovery syste&\mhere the solvent is
renmoved fromthe offgas. The solvent conprising

lati | | ' |
volatl | g a%ﬁrtm:l éﬁ?@&%tﬁ{%ﬁb is WitBddwebviaNite 80nd fed

hazar dous may be incinerated. 5 Step (c)

copprise (V4 ' [
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crystallized, product. 180; .wherej S j

o1 Saeht ccpisdag solghle caganit Bpmpalabt BUQERY 2 e VGEE and
Generally, the crystallizatjon zone 160 conprises at

| e@BY harardous peliufanis; B1aY beaipeine@8tuct rom t he
crystallization zone 160 is withdrawm via 10 |ine_
130, coBirpriskaoinpriseseivaializing hemest oxdalipn prpduct 120 in the
conprises at | east one condenser and returned to the
cr yaistllization zone 260do f6tn a Opystallized yroduple 80; ivhareinithe
conduit 140 or vapor 130 in the condenser zone 170 can

be crysefekgstodadt 180 [ beculot billeasthamr 4.5ent to an
energy recovery device. In addition, the liquid

cryst al Gegpatdy9nirel drgstallizatdr 2618 1dEcanprsasstieastthel 70
is 15 renpved via line 150 and can be routed to a
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line 130, condensed in a condenser zone 170, which comprises at least one
condenser and returned to the crystaliization zone 160. Optionally, the
liquid in conduit 140 or vapor 130 in the condenser zone 170 can be
recycled, or it can be withdrawn or sent to an energy recovery device. In
addition, the liquid crystallization offgas 150 from the condenser zone 170 is
removed via line 150 and can be routed to a recovery system where the
solvent is removed and crystallization offgas 150 comprising VOCs and
pollutants are burned.

When the carboxylic acid is terephthalic acid, the post oxidation
product 120 from the post oxidation zone 90 is withdrawn via line 120 and
fed to a crystallization zone 160 comprising at least one crystallizer where it
is cooled to a temperature between about 110°C and about 190°C to form a

crystallized product 180, preferably to a temperature between about 140°C

to about 180°C, most preferably 150°C to170°C. Preferably, the b* color of



pol lutants are burned. Wen the carboxylic acid is
terephthalic acid, the post oxidation product 120

wo c@niodves post oxi dati on zone 90 is withdrawn RCBEUB200€012076
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120 and 20 fed to a crystallization zone 160
conprising at | east one crystallizer where it is
cooled to a tenperature between about 110C and about
190C to forma crystallized product 180, preferably
to a tenperature between aboyy 140C to about 180C,
nost preferably 150C t0l170C. Preferably, the b* col or
of WD 2004/ 103945 PCT/ US2004/ 012076 11 the

Cr ot @ AthRiesd BFRRIEE In dondefn@0iis béBiedrsalimitledto aboutt4.5.
0.5 to about 4.5. Mdre preferably, the b* col or of
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st preferably, the b* color in the
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Tyl ekl B0iE Bef LI PIO 4P product 1801 6 then fed
cr vt al The Sostalsscrotatdsd o theroBfiiecehe 160 s
terephthalic acid, the cooled crystallized rod,uc}] [ ?
cowlitadrawn viaVise 480. {Typiophy.dhe icfysialtizageodugh 8Qs then fed
approximately 90 C or less 10 than before being

i ndirectlyctech versel angcoded fo farm a eeoedcryjaliizrd product. When
carboxylic acid as a dry powder or wet cake. WO

20@4d d41BBTICRIGK isSeRphiRli2 @ik, thecodidbRiskslized product is
cooled in a vessel to typically a temperature of approximately 90° C or less

than before being introduced into a process for recovering the carboxylic

acid as a dry powder or wet cake.



The invention has been described in detail with
particular reference 5 to preferred enbodi nents
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and nodifications can be effected within the spirit
and scope of the invention. Exanple | 10 In a plant
trial, steamwas used in the heating of a post

oxi dation device. The tenperature of the post

oxi dation device was operating at about 195C to about
215C. The airflow was set at 'a ratio of about 3.8 kg
air/ton crude carboxylic acid slurry. The steam fl ow
to the post oxidation 15 device was between about 6.5
to about 8.2 nmetric tons/hour. An overall reduction

[ nﬁﬁq\mgp_/ng 0.3 &J/ton for producing terephthalic

ac bserved. This represents a 5% reduction in
energy versus operating wthout the use of steamto
t he post oxidation device. The acid burn and

deconposjtion in the post, oxidat.ion, device decreased
due to fHheiNvender Naw bg?“ é@sgf%%ﬁq‘ﬁi%ﬁ%’s‘t"ﬁ% pﬁ% lar tafefence
oxi dati on device, The acid |oss (acetic¢ acid/ton post

ox talpteferechembodiments Baseef, ABbitwilhbRAINGSE gt Vg’éﬁt!‘?“s
reduction in energy consunption and acid burn were
obsnd veatiifidationgisan be affsetagf withie dne seirihaad sceprobibist

oxi dati on devi ce. WD 2004/ 103945 PCT/ US2004/ 012076 13
VEEifvieAtidh. 1. A process to produce a post oxidation
product conprising the

Example 1

In a plant trial, steam was used in the heating of a post oxidation
device. The temperature of the post oxidation device was operating at
about 195°C to about 215°C. The airflow was set at a ratio of about 3.8 kg
airfton crude carboxylic acid slurry. The steam flow to the post oxidation
device was between about 6.5 to about 8.2 metric tons/hour. An overall
reduction in energy of 0.3 GJ/ton for producing terephthalic acid was
observed. This represents a 5% reduction in energy versus operating
without the use of steam to the post oxidation device. The acid burn and
decomposition in the post oxidation device decreased due to the injection of
steam into the post oxidation device. The acid loss (acetic acid/ton post
oxidation product) dropped about 10%. Therefore, both reduction in energy
consumption and acid burn were observed through the use of steam to heat

the post oxidation device.



5 follow ng steps: (a) oxidizing in a post oxidation
zone a crude carboxylic acid slurry in the presence

w@boogtiezns t o f orm sai d post oxidation product ; P@TEsE0H012076
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sai d post oxidation zone conprises at | east one post
oxi dation device; wherein said crude carboxylic acid
slurry conprises at |east one carboxylic 10 acid; (b)
purifying said post oxidation product to forma
decol ori zed post oxidation pfoduct having b* color of
| ess than 4.5. 2. A process according to claiml| where
sai d decol ori zed post oxidation product has a b*
color less than 3.5. 15 3. A process according to
claiml wherein said carboxylic acid is selected from
th%v@&ﬂﬂﬂ onsisting of terephthalic acid, isophthalic
aci d, ~napht hal ene di carboxylic acid, and m xtures
thereof. 4. A process according to claiml wherein
said carboxylic acid is terephthalic acid. 20 5. A
process according tqQ claim4 wherein said steam |

s t o ARRPSSS RIOER 3 SRRt GO e Lodinaitsing the
tenperature in a range from about 180C to about 280
C. followingsfepe3945 PCT/ US2004/ 012076 14 6. A process
according to claim5 wherein said post oxidation zone
i s opela) edositizinginesgest @xistation gane Bocryde gattexyliacid
50 barg. 7. A process to produce a crystallized

pr eflipf inthé grevence $ steanptd formgsaid post oxidation product; wherein

said post oxidation zone comprises at least one post oxidation device;
wherein said crude carboxylic acid slurry comprises at least one carboxylic
acid;

(b)  purifying said post oxidation product to form a decolorized
post oxidation product having b* color of less than 4.5.
2. A process according to claim 1 where said decolorized post oxidation
product has a b* color less than 3.5.
3. A process according to claim 1 wherein said carboxylic acid is
selected from the group consisting of terephthalic acid, isophthalic acid,
naphthalene dicarboxylic acid, and mixtures thereof.
4, A process according to claim 1 wherein said carboxylic acid is
terephthalic acid.
5. A process according to claim 4 wherein said steam is used to heat

said post oxidation zone to a temperature in a range from about 180°C to

about 280 °C. .



the followng steps: 5 (a) oxidizing in a post
oxi dation zone said crude carboxylic acid slurry in a

w@omi/1a39utlat i on zone in the presence of steam pPOT/USI003/612076
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post oxidation product and an offgas stream wherein
sai d post oxidation zone conprises at |east one post
oxi dati on device; (b) purifying said post oxidation
product before or after a 10 crystallization zone to
form a decol ori zed post oxidaf'on product havi ng b*
color of less than 4.5; and (c) crystallizing in said
crystallization zone said post oxidation product

whey ei ”A?t?rg??éfé/c%b?dliﬂ%é g@&(ﬁﬁﬁ S20REre PN bB8EoAatiFASdne is

one cry I zer. process according to claim
7 | ' | fd t i ' duct has a
o+ SBETBR 7 & PRt o AR B o 1 Bbod S0 BEBE TS Crai
7 erein said carboxylic acid is select from .
G Gup. cOrmrpeess g Porduce: e friralfzed B lE S prackSF cbitbrising
aci d, napht hal ene dicarboxylic acid, and m xtures
t héestailowing siePs:A process according to claim 7 wherein
said carboxylic acid is terephthalic acid. WO o
2004/ 103945 exidizingZio e4paet 2aidgtion gone said gHde eggoxylic acid
according to claim10 wherein said steamis used to
heaturritine poss bxidatioazons inzieeresence ofrpieamttafen a past
range from about 180C to about 280C.

oxidation product and an offgas stream; wherein said post oxidation zone

comprises at least one post oxidation device;,

(b)  purifying said post oxidation product before or after a
crystallization zone to form a decolorized post oxidation product having b*
color of less than 4.5; and

(c) crystallizing in said crystallization zone said post oxidation
product ; wherein said crystallization zone comprises at least one
crystaliizer.

8. A process according to claim 7 wherein said purified post oxidation
product has a b* color of less than 3.

9. A process according claim 7 wherein said carboxylic acid is selected
from the group consisting of terephthalic acid, isophthalic acid, naphthalene
dicarboxylic acid, and mixtures thereof.

10. A process according to claim 7 wherein said carboxylic acid is

terephthalic acid.



12. A process according to claim 11l wherein said post
oxi dation zone is 5 operated at a pressure of about

wdaoobaniy4i o about 50 barg. 13. The process accpPCTURINOL/@12076
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claim10 wherein said crystallizer is operated at a
tenperature between about 140C and 190C . 14. A
process to produce a post oxidation product conprising
oxidizing in a post oxidation zone a crude carboxylic
acid slurry in the presence o{ 10 steamto formsaid
post oxi dation product; wheretn said crude carboxylic
acid slurry conprises terephthalic acid; wherein said

poslaéoxiA L& ZQ0 iré§ VBN &%) \AherefPSdid RRMPRSlised to heat

oxi dati on devi ce; el n said post oxidation product

ac s apsisten gone T B PR AORh £ oo ApBLEFETT o

heat 15 the post oxidation zone to a tenperature in a

r arpeut 28 Cabout 180C to about 280C. 16 A process
according to claim 15 wherein said post oxidation zone

i s 120perapredest accopdieg $aickirnfl 1akloereinisrid aost exidatinsuzone is
50 barg. 17. A process to produce crystallized product

saighepites 665 pesnrd 6f Aigout20 bdrg tb abboiBbargt eps: (a)
oxi di zing said crude carboxylic acid slurry in a post

oxiqdat i gie FORRsIdchbRnPILEAMNE 20 herbinaid eryERilietis
post oxi dation product;” wherein WO 2004/ 103945

PCT) gfégg %gg }%g égratt}rg bSe"Nvg?rP gﬁ&étgﬁdi@t é.dgﬂ] goree

co St one post oxi I'on device; ~wherein
t he pressure of, sai ost oxidatlon z
P to progug s%( oxnga

abdde 16\ HRFESS e apo tioh pro UGt ci:osmgr?sgir\)/\ée 8>r<]idizing
in a post oxidation zone a crude carboxylic acid slurry in the presence of
steam to form said post oxidation product; wherein said crude carboxylic
acid slurry comprises terephthalic acid; wherein said post oxidation zone
comprises at least one post oxidation device; wherein said post oxidation
product has a b* color of less than about 4.5.

15. A process according to claim 14 wherein said steam is used to heat

the post oxidation zone to a temperature in a range from about 180°C to

about 280°C.
16 A process according to claim 15 wherein said post oxidation zone is
operated at a pressure of about 10 barg to about 50 barg.
17. A process to produce crystallized product said process comprising
the following steps:

(a) oxidizing said crude carboxylic acid slurry in a post oxidation

zone in the presence of steam to form a post oxidation product; wherein



to about 50 barg; and (b) crystallizing in a
crystallization zone said post oxidation 5 product to

wo eoonries9es ystal | i zed product; wherein said PCT/US2004/012076
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crystallization zone conprises at |east one

crystallizer; wherein said crystallizer is operated at

a tenperature between about 140C and 190C ; and

wherein said crystallized product has a b* col or of

| ess than 4.5. 18. A process §§cordi ng to claim17

where said crystallized product has 10 a b* col or of

| ess than 3.
said post oxidation zone comprises at least one post oxidation device;
wherein the pressure of said post oxidation zone is between about 10 barg
to about 50 barg; and

(b)  crystallizing in a crystallization zone said post oxidation

product to form a crystallized product; wherein said crystallization zone
comprises at least one crystallizer; wherein said crystallizer is operated at a
temperature between about 140°C and 190°C ; and wherein said
crystallized product has a b* color of less than 4.5.
18. A process according to claim 17 where said crystallized product has

a b* color of less than 3.



