Di carboxylic Acid Production with M niml Wastewater Generation
CROSS- REFERENCE TO RELATED APPLI CATI ONS [1] This application
clains priVWPO20/063318). S, Provi sional Application Serial BG/US2009/005763
61/ 110, 245, filed on Cctober 31, 2008, the disclosure of which is

i ncorporated herein by reference in its entirety. Background
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Background
[002] it is known to recover the preponderance of vaporized solvent from

reaction off-gas by passing it through at least one cooling, absorbing, and/or
distillation means to produce a liquefied recovered solvent. It is generally
desirable to maximize the recovery from reaction off-gas of vaporized compounds
containing at least one hydrocarbyl bond, herein called "hydrocarbyl compounds,”
"volatile organic compounds,” and "VOC".

[003] It is known to use at least one distillation means to remove from
recovered solvent an amount of excess water, which is coproduced in large
qguantities by the partial oxidation of pX. Various designs are known for using
energy derived from the partial oxidation of pX for at least a portion of the energy
input required to operate a distillation means.

[004] The term "water of TPA formation” is defined herein as 0.340
kilogram of water per kilogram of commercial purity pX feed. This comes from
the intended reaction forming TPA from pX according to the stoichiometry: pX +
3 O, yields TPA + 2 H,O. Notwithstanding that small amounts of impurities exist
within commercial purity pX and that a small amount of pX is under-oxidized
and/or over-oxidized, modern manufacturing facilities produce commercial purity
pX comprising very low amounts of impurities and to convert such feed into crude
and/or purified TPA with very high yields. Preferably the overall yield of TPA
solid product, crude and/or purified, is at least about 96, or 97, or 98, or 99 mole
percent based on the mass of commercial purity pX feed divided by a molecular
weight of 106.16 grams per mole. Preferably, the commercial purity pX feed
comprises at least about 0.990, or 0,995, 0.997, or 0.998 mass fraction of pX.
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Summary

[008] The inventors have discovered preferred embodiments not
contemplated in the prior art. Embodiments of the present invention can provide
a greater amount of shaft work power recovery from reaction off-gas of certain
oxidation reaction media, whether to electrical power generation or directly to
mechanical uses, and/or expelling an amount water vapor even greater than the
water of TPA formation, and/or a self-sustaining (self-fueling) TOD. Certain
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substantially, more preferably completely, self—heating
without addition of fuels not present in the reaction off-gas. It
is still more preferred that a substantial amount of this
combustible fuel value comes from methyl acetate (MeOAc),
a known byproduct of oxidation of pX in acetic acid. The
inventors have discovered how to keep formation of methyl
acetate sufficiently low such that the considerable capital and
operating cost to isolate the methyl acetate and to recover by
hydrolysis the acetic acid content are not justified when

considered against adding purchased fuel to a RTO.
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Condensed water is often fornmed from anbi ent water vapor in
conpression systens providing anbient air to TPA oxidation reactors,
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4 hydroxide and sodium bisulfite to scrub and to produce
sodium bromide. The inventors have discovered that
blowdown water used to control the dissolved solids content
in such scrubber water is advantageously used as utility
water, e.g., cooling tower makeup water, rather than forming
liquid wastewater.
« A PET process also produces water from PET formation
reactions, and this water is often contaminated with various
VOC compounds, e.g., ethylene glycol, acetaldehyde, and
various dioxolanes. It is preferred that at least a portion of
contaminated water from a PET process is processed in a
shared, common facility along with water of TPA formation
from an adjacent TPA facility. Preferably, said contaminated
water from PET formation is either left in vapor form exiting
said PET facility for treatment or it is converted to a vapor
form using at least a portion of thermal energy from said
adjacent TPA facility. More preferably water from PET
formation reactions is processed in a shared, common TOD

along with water of TPA formation.
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[ 11] Alone, or in various conbinations, the inventions disclosed
herein can provide a pX-to-TPA facility producing very |low, even nil,
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production. Further, the inventions can provide a pX-to-TPA-to-PET
facility producing very low, even nil, |liquid wastewater requiring
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process conditions for a primary oxidation, with process conditions
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"oxidizable compound"”, "solvent", "oxidant", "reaction medium”, and "hydrocarbyl"
are according to the above references.

[014] The inventions herein are more preferred when at least a portion of
off-gas from a secondary oxidation reaction medium is combined with at least a
portion off-gas from a primary oxidation reaction medium before processing in a
solvent recovery andfor dehydration means. A secondary reaction medium is
one receiving most of its feed of aromatic substrate from an upstream oxidation
reactor which may be a primary oxidation reaction medium and/or another
secondary reaction medium. See US 20070155985 and US 20070208191 for
descriptions of a secondary oxidization reactor optimized around further reaction
of the entering liquid-phase aromatic substrate, including benefits of operating in
selected process ranges comprising temperatures, pressures, flows,
compositions, agitation, and residence times and distributions, balanced against

various costs, notably including over-oxidation of substrate, product, and solvent.
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Herein, this type of secondary oxidation reactor is referred to as a
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[017] The vapor conpounds in reaction off-gas conprise water vapor
pl us VOC. Non-condensabl e gaseous conpounds in reaction off-gas
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O e s ohaferfis of B3hsiftintb, S coflpritnd 3ty - Hesfedy dfeTitEhiee,,

| osses t hflongif wxppesedtingardzctioh modiat & grwlytﬁttermmbd irs batihtyss and
vessel s coqqt aining at | east a port |‘8 rgf oxi dati o re%(ﬁt i on. nedi um
are | ess YH4MeGH{IRG fFoCeTSIRG NP SAVens regOVRY en@/@r YIRRUOR greans.

fed to CoOwher®MNe Poemidérdncd of ﬁﬂ@hy@n@c ) ?Eﬂ‘tldnt of SoRert Br feRdvérd.
limt cooling of at |east a portion of ion reaction nediumb

utility cH@WﬁM@r fthauagent@rSghaVW@ovam thaf an fcseasedcamaust of solvent
| sol atingy, &.&P%%@%kaﬁiﬁg Béqfrhpéﬁﬂgé &Thﬁér@?geﬁ it

r enoval |s an a out
ki | ogr am of \pmof e@ssmttaﬂyreerpmndngg \A@terdaexutmg r @ asolvemnt rrecbmrry and/or

[ vent or SRS Fikaiscitle AFIBERE o ORY hurbPetedish it brelibo, 4
an oxi dat owdrall @acihdralt abdintageinestasft dwirgasequvany theaufprishity butiesighd e

t hat such oxj dation . reaction is highly therm c and regquires great
cool i ng. 1 PESEEET &F CUieT SRaratng Gnle AEbie Botkaseada caBig Chtaap oh

reaction gR@bdiMent &Qﬁ@b%s%?@ l@.}ernt'bﬁ%é'hﬁ}d%@l'by]@lebl’etéﬂ Bfffgaéeﬂ'oaﬁé&i
exiting final sta conpr essi on. preféerred that at |east

about 50, frem spive Fe@?()’e%wgmrb@fﬁréfﬂﬁescﬁ“%ﬁé 1985 18f 0B, Prc¥hner 8§s et
h

Sbout 60, T B 48 eEE KR fafer Abdeddd o e fLETRAER dpRaBH difass,

or 90, rsmrpelmcamﬂh@femhedlm ob thes miveintiomitveclsysirdcarbyl-daphethd ofgas

o schar goPPERER BRoTTE N fobeeb SRR drpres Kes RARY, 8P81br 2% 4

wt% acetic acid based on the hydrocarbyl-depleted off-gas stream.

[017] The vapor compounds in reaction off-gas comprise water vapor
plus VOC. Non-condensable gaseous compounds in reaction off-gas comprise
dinitrogen, dioxygen, carbon monoxide, carbon dioxide, and dihydrogen.
Applying various aspects of the present invention, the inventors have discovered
that it is possible and preferred to operate a pX partial oxidation process with
increased amounts of vapor compounds in reaction off-gas as follows. It is

7



conpressor mnus 40, or 20, or 10, or 5C It is preferred to insulate

such that at |east about 50, or 70, or 90, or 95 percent of the
exposed, aWRiZBH{06334Fface area of conduits, vessels, andMPE0857Hr

delivering said conpressed air are covered with at |east about 0.005,
or 0.01, or 0.02, or 0.04 neters thickness of insulation. [020]

L Ls b 4 B Y ool R h el Dikichisn Bre ARkt 7
to an oxi gabi7enor 6F6, bp0.7TeEIoGrams PBr Rildeeamesfabactort difgas.s ltab@va‘erred

anbi ent tenperature and near .the tenperature of, correspondi ng
reacti on Hathihyaraigompoun aﬁ s TB?@MW@E% RER ah G%&&BQ? % St @8

are condeqsgdof fH mleﬂgmgﬁepﬁ.fog%ﬁ of PRYeARE 'céFr@l;b{orﬁiﬁﬁq%ahﬁé’n réiftflon

returned to reaction di um w t hout bel ng nuch cool er Than reaction
of f-gas. Medamreferably, this hot recovered solvent is provided with

limted anount roml e I 0

i sol ati ng, hea@-@icﬁg%&gﬁggu%rgérés&ur#ﬁ}%@s}& ‘ﬁg"%ps%?cr}ﬂg'%% 8%5@(‘:1 oéfl %S\M%Iéer’e
herein, tmventoes Walvei discm/iered ehatoly iampefemed atoesyppress igreafivt the ambiant
of ther rral ene:agl% %ved t‘n said s vaent I ec. ver and/ or d h%gr(gt hon
means. | t 19588 ADPCtesdiopRl beal rerBa fragp an 9y a%‘i’ (o VA

wei ght  pepraght m‘veﬁabﬁi dcPESRY BHRELEIOL Y RBlating, BURMArGUstrfaces, ﬁésﬁﬁi bt
reaction nediumw th a tenperature of |ess than about 200, or 190 or

180, or 1¥e@ oxidatien ireagtionisehighh:@xalbermis and fefdires BERataEoQlngy glf is
into r ecopﬁerf&ﬁe&fﬁ ’g@gfaté"gu&] &%@B?re%kvéﬁotﬂrﬁb?bot 8@?5 tci‘rﬁag @%ﬂ%@ﬁ@éﬂﬁ@
IS preferr

of the primary oxi I'on reaction nedlum
| east aboexpoted, amkidnt surfage, area cﬁo:aﬁeelgranqwr cenduitsf cardaidingeatoleasica

ommer st upe RNt Sfiadar RedtpRinetling SRE U0 IP i e teb Bbout 0,01, or
; Bgﬂt agguo (??O g(r) OrO(;ii}Qu' 0008 AfbtergrthickAesd bf insulatieh enatedall Hais pieféead that

90 ercent of _said recove
Sotvent | temabenaay fessen thiaualh oRseRoAT Po! S RRa 8 Gprdails andlor

t enper at uggsgels ééntb aﬁfé@%ﬁ a rtl@r'i 098)0de‘ oﬁ?@actfbrn r%‘é@i@m ke léﬁss than
preferred that at |east about 40, cEercent of the

net t her mabodndd.qor PAper b of soiwall peégamragi Qﬁd%:fe é‘hf@rf&ﬁpwmg
means Conﬁfidgfltfr?FéécY ioh MERILRE R ﬁFéfQﬁﬁé ccfoqiﬁﬁtdf%@ [é’ésft agﬁérllon of

wi t hout thermal energy transfer throu uctive; 1sol at
heat ex c haxidatidro oeatdion mediuat &y. ulility ceolmgeﬂemsee d. hwatest amdaam tkrioogh

ol to o Soriiuctive. 188atie Met A oREId R ar? Shad G Rt PRE naroy

of at Iea@m@mwles@mam@wtatm er 00, orad.f espO.0diwatty perddilogran of pHded
m nus | ess than abgut 80 or 28 or 10C whil e being processed
therein 9t° ¢T43§08 Y‘Hmt'oﬁﬁgﬁwq MEEY™-hr ough conducti ve,

i sol ating, hea@wrcr@ra&mebeugww gre%t'rérﬁ&lﬂﬂs Qf Veior ihTRBCEAD H-gdi) ther
30, or 10,

kil ocal orie per Kkilogramof recovered solvent enters

a corres ptﬂﬁﬂﬂfﬁ’gs Fé)ﬂ%tW@Pﬁﬂ‘?ﬁ?lﬂﬁ%V?Fﬁda'tt’ﬁ@rf%fﬁrreérféﬂbfﬁqqiip‘Qta'i Rxiskagan
conduct i Vﬁeact.a.g dﬁé&uﬂﬂw 81&@ @éﬁggggsgmuréd p@s.ﬁ lefet:. £EThaf ?U&F%xfdl&ﬂan

about 100 alories Ki I gram of recovered
sol vent . tetactlenpsd'ﬂgmlyeakoﬁimemﬁsmmt ecquires grieat caplingasht iareferza, that

or 95 t e osed anbl
vessel s siteniesfi Af Basbne SKicRIBLTeA aB ey £ tohREFs Pt Bherein
sol vent agsolipgus redimizddattér éxitarsg firgd) etdgeloftbmpress§loN2 ]t i9preéfefidd it at
0.08 neters thickness of 1nsulation materi?l. . .
least about 50, or 70, or 90, or 99 percent of the mass of said compressed air
reaches an oxidation reaction medium with a temperature at least about 60, 70,
80, 90°C. It is preferred that at least about 50, or 70, or 90, or 99 percent of the
mass of said compressed air reaches an oxidation reaction medium with a

temperature of at least about the discharge temperature of a corresponding air
8



[21] It is preferred that filtrate solvent recovered fromfiltration
and washing of solid TPAis returned to an oxidation reaction nmedi um
W th el evaw@dotigwisas at ure provi ded by transfer of ther PgII/uspepgys763

t hrough conductive, isolating, heat-exchange boundary surfaces.
Filtrate solvent is solvent from nechanical separation and/or /or
washing of solid TPA froma sl urrTy. One ans for obtaining filtrate
sol vent i §OMprassat MHisAHY akadfi Hgflrr PHA: Y ispreferspd dpinswiate sur8¥ atn
the filtrgL t t t [ ti ' e
art are c%tr?tbfe)?r% attseodlbgjo?htgighggﬁ??%gé?@r&gieoédﬁm r?g ?ﬂ!}t??r{;t{ge&ws&gie%er%'
e.g., graof cgnduifst véssgls, @adtacintratsefor deliaringl saidk spompnessedeait akeecovered

pr of er r oa i <LIeE 4Bl L0 s U R LelERE ifhads difngyyation.
percent of sai20] |t ipeefeoby anit ssiventtiempesvared front réstiont diRgas o bt

100, or 80, or 70, or 60C. This usefully reduces the solubility of
TPA in t hieagt gpe solvend rﬁ%omﬁmd?’qr ?eﬂa@%@m ﬁ@aearwsﬁ\ﬁnt (etyinedrfe an

filtrate sebxfiH redtibhMedi@hSwitk Be8mbYRIFRIREL 8ldboRb RBIShT AP ELEY
be used for conduits, vessels, punps, and other equipnment and "
control s ao¥mpraasithg temperebregf eefieshondingsreagtion mediunat eThal iserit s
Sui t abl e | al ' ' Lt : SO

conpr i se Drareited i hydrRaH onibild, S RofideHeed ol adioh i,
r esi st anceppreprstebsdeahwiraleds andtretlrsed to dequtier reedigims witheut being much
alternatives tg titaniumapd oth nor e .expensive, highly corrpsipn
resi st ant CORIET AT, (RPGYON, GH-0aS. " Morg Riefeiahlyy, dhis “hot recbysred solRar s o
that at |gesidedbauth #Rite@r afunty of GheAhal8enekygiipupethesith @bndadtile,
filtrate solvent is provided to oxidation reaction nmediumwth an

i nl et t eni38iebpar Berexehange houndary: sytpces, Aypls disclpsgd elsewhgie harein,
pref erredii rdiMt BOhMiefdte rbgy%péélrggﬁg@g BRRINEYthE! 8Mohi 08 Merndtl Uiy

thermal energy from steam con a pressure of less than ab it
60, or 20remnved, ingyaidi splreat ECOVERY drstier defydratiom means it isrpreterrask thad

wei ght peg@g%gtbéeﬁoﬁ%iod oie'glbthéﬁhﬁ ] %ﬁlﬁ?e%eﬁt%?ﬁ%{ﬂ%%e ’ nq%qrﬁqsl S

or 40, or ore fé 'nto ah o tion reaction nediu
pr ef er r edsupplied do Areoxitdation tdeetionl mediemgyith at tenfpdratuse ef tasisvtban about

through cogglusiahor 188! 8 4 Afhc, Wite B PRRIRL S8 H ahsPet thEHSar energy

into recovered solvent at a temperature greater than the temperature of the

primary oxidation reaction medium. It is preferred that at least about 40, or 60, or
80, or 90 weight percent of said recovered solvent is supplied to an oxidation
reaction medium with a temperature of at least about reaction off-gas
temperature minus less than about 80, or 40, or 20, or 10°C. It is preferred that
at least about 40, or 60, or 80, or 90 weight percent of said recovered solvent is
supplied to an oxidation reaction medium with a temperature of at least about 60,
or 90, or 120, or 140°C. it is preferred that at least about 40, or 80, or 80, or 98
percent of the net thermal energy input to a solvent recovery and/or dehydration
means comes directly from the entering flow of reaction off-gas without thermal
energy transfer through conductive, isolating, heat-exchange boundary surfaces.
It is preferred that at least about 40, or 60, or 80, or 90 weight percent of said
recovered solvent exits a solvent recovery and/or dehydration means with a
temperature of at least about the temperature of corresponding reaction off-gas

minus less than about 80, or 40, or 20, or 10°C while being processed therein
9



[24] It is preferred that pX is fed to an oxidation reaction nmedi um
with elevated tenperature. It is preferred that at |east about 40, or
60, or 70,W9r2“BW2¥)§é§ght percent of said pX feed is proR&eP((3/085763
reaction nediumwith an inlet tenperature of at |east about 60, or
90, or 120, or 140C It is preferred to use solar energy, thernal
energy from of f - gas nd/ or ther ener frogm st.eam.condensing at a
pressure YPNBeds %?ef{g}??a?ﬂﬁfgy GWP“E’%%‘,Q%O%%?U‘%P’% 'B@EQHQ'OH%%?X%BQ?
40, or 60po@fidaf), sufact8 ofeiegbtthaAr st 100, S& 80 pdr by, alr 3 adstalahe Wer
10, or 20, _or 40, or 60C above bul k storage and/ or ambjent

t enper at ukiogsaMoPE recayarar spivept gAtesR i SRITBPANGIRG reRrtivadPaHium withsa
pr et err eduiddmial ARk iﬁmtStﬁreggﬁéonﬁﬁgﬁg isBlaBing X %g-]@u%%ng@n%w%

i sol ati ng, heat-exctiange boun surfaces _ ~Separately of
i n conbi nauifaces ohleshdharraboatdibfgot 8Aper d0ues ifocatntiesegmrddlogram of

recovered_sol ven fill.tra | v " or eqylr [

T s cdaRybat sotlddt 16 hrRfinbibindRte Huch I 5 155G ERE A Aok or
its energgsbairasa@qaérﬁerurdfenhé Qe)ﬁ@ﬁée,verr@aitgsmmha)mé?tdfﬂms:els and/for
t enper at ures an ressures t tter feeds, nore t he heat
Fenct] on PO BIROREISRTY & (635t RoasTIg QI JPGRYRTod SO 2P GRVTed WaP at
t han Senslé&'s@aﬂ&ﬁtd.ﬁﬂ d?fo.éf%}?l).o:ﬁ%} 42013 h{é@ér@.%i%ﬁnéé@éﬂhs@étjdd &Hté}ia_l.
solvent feed exits the oxidation reactor as sol vent vapor in reaction

of f-gas. Undes[02dbI §,isspigieryedhdhah diteds eephmurcovered figm diltsdione and
feed req“Wa@ﬁinﬁ“&fesogiBSFM .iQngBﬁ\eoC%ngH'o&ﬁ’ati?lgg 5@&{ RleBiih Wit debdted
I ncreased anoufts of punpi ng power. f or conpression o

anbi ent atemperhturaproded pp ltransterpd thaermat energydhraughnepraiuctive, isolating,

f - f ' f . ' h
oxi dat | onnBrBstEnet HALFERE” shifedlly Filie@osttRomlis AU na g hPthicel
f rom cool segarafitis harrdsie thrvaiaghinguest selid MRl fromba slepqr aOed aivdins for
expel | ed fLom_t he.  oxi da

- . i on process al ong wi.th wat er of TPA
f or mat i onOPiRINIPG dYtraig Y%derfﬁ*t’?@rbéﬁg r“gftﬁhé'& 9&:?&’% BsPY Y. means
Fur t her NDkRowiYE thes HikfAtiBAERE DM IR othsr AteRANBAI é(ep%if%dseﬂ\ovvmﬁi Y ats
vapor or liquid or solid, sone purchased, carbon-containing mass is

of ten | os@re ephtsneiated] by thaniaventors derd prassicinga fitiate wivent egensimityy

oreated eIl PR, Blafbipelliiy pRRY, 00 1 onel enter i ng vate

[022] Before returning to an oxidation reaction medium, it is preferred to

cool at least about 40, or 60, or 70, or 80 weight percent of said filtrate solvent to
a temperature of less than about 100, or 80, or 70, or 60°C. This usefully
reduces the solubility of TPA in the slurry, and it usefully reduces the corrosivity
of the filirate solvent so that less expensive materials of construction may be
used for conduits, vessels, pumps, and other equipment and controls comprising
the storage and processing of filtrate solvent. Suitable materials of construction
for said cooled filtrate solvent comprise various metals and alloys with moderate
corrosion resistance, such as stainless steels or duplex steels, as alternatives to
titanium and other more expensive, highly corrosion resistant metals and alloys.
[023] However, it is more preferred that at least about 40, or 60, or 70, or
80 weight percent of said filtrate solvent is provided to oxidation reaction medium
with an inlet temperature of at least about 60, or 90, or 120, or 140°C. |t is
preferred to use solar energy, thermal energy from off-gas, and/or thermal energy

from steam condensing at a pressure of less than about 60, or 20, or 8, or 4 bara
10



conpressed anbient air nay be viewed as doubly undesirable, creating
a potential carbon | oss and a wastewater increase. [ 27]
However, Byougitwg2simventi ons di scl osed el sewhere her ei RCTHIS200p@I5763

i ncreased anounts of water as vapor and to use limted, coincident
amounts of VOC as conbustion fuel in a TOD, the inventors have

di scovered a net, positive benefit for |eaving selected amounts of
wat er vap®r heat ahambA8s 9e80arb Y @ner 8P weaightParesntpfi seith filtrale golvent by at

Accor di NGyt EBOtthsﬂP)fﬁf £6 r&d4§har 68¢C |b%?t?’% @QQHE itfd aR’oxidhtioR! re2Btio"

95 wei ght percent of oxidant feed to at [east one oxidation reaction
medi um of mediunpr #de prefemead to transfeothis thesmahenergydntofiicate solvent thseugh

0.03, or Q.04 .0r .0, Ki.l ogr 0 ter | Logram of pX fed to
corresponﬁ? cBW’dﬁ?'%@W'nggﬁgﬁa@%ﬁﬁdg%w@%‘gt han about 0.12, or
0.10, or 8'08’[0“51 Ot &7 pheferogd anatopX \afed tooen dﬁidal'@ham]?ﬁorp)ﬁécﬂmntwith
correspondi ng oxi dati on reaction_ nmedi um 28]  Aft exiptin n
oxi dat i on€le¥ale teMPSERIHFm ﬁﬂﬁr@eﬁrr@géhéb%leésbﬁp{%‘r%p'o% ﬁ(é‘tqro#{s, or8d

reacti on gt Perddntiot s@ida%ﬁr fead 1sOproSRledttol £ 38hctRnPAEHILM vith 8AfiniBas
to generate an anmount of shaft work using one or nore turboexpander

neans. A tegissatuseofat laashaboubB0.som,\ort 1200 o6 3 AMAelt isj prefgieecoio uss e
t ur boexpa, | | ' ]

it or ot AR SPPT’ VICHRA krdhay Ho QR @l Iefinbl B froffPEfeam
st age of ecordensingxalaageessure icdriesotifam atbaut 66, arels @t&py, 4 ibara éd deakd
to herei turb f- Lt d t t
ant ot BE SR A bl bR SRk e BB e
at | east &NB0COMBOES HbRNeshiAR sterags Wmal/or ahbiext dambeiatone befbre fdedig .
Such Ilnkage IS conveniently provided

\ | by a raqtating, nechapi cal shaft
and/ or ge'RfhaR oxidation repctign mgdiie t ig Hrefey Pgit’i dr a@%ﬁﬂftth'ﬁga%?’?aliq”q%y

desi r abl ejnfPpRitHYolLE oh8ctiveS Sofiting! RSALE:@hange boGhdE, saAgeay from
of f-gas before entéring a turboexpander. However, there are conpeting

demands for cdf28hp3enstately pr d8 sapnebiaation, dhe dictien feeding rigynnanatorase pf
to recove [ f Ml

ol vent . reiElebsEy o el et T BUFRARRORE: hierd THILE R, relfirglsoiving
requi r eneinteaked lajui fleeninte eroozidgtiom déactod #h pddert ico maietains its reneegys e

i hoexpaRIERcaiaR0St 5F ERE G o GRULe PP gt aihe € prdaayrps

large.  With htil] febls dinfort asfethehResti of rddetion Iy aehvedhay ¢atdht bextebed

conbi nations of features that enable and bal ance %he consunpt.i on of

pressure $Qi¥enteyaRarnzations rather than sensible heating of teeds, and an increased
amount of liquid solvent feed exits the oxidation reactor as solvent vapor in
reaction off-gas. Undesirably, supplying increased amounts of liquid solvent feed
requires more costly pumps, conduits, and controls along with increased amounts
of pumping power.

[026] For compression of ambient air, elevating supply temperatures by
omitting an after-cooler often increases the amount of water vapor entering the
oxidation process, unless a desiccating means is provided different from cooling.
Such added water must eventually be separated and expelled from the oxidation
process along with the water of TPA formation in order to maintain the desired
solvent composition.  Furthermore, when such added water is eventually
expelled, whether as vapor or liquid or solid, some purchased, carbon-containing
mass is often lost coincidentally, and an added wastewater load is eventually

created according to prior art. Thus, such additional entering water vapor in
11



energy fromreaction off-gas in a solvent recovery and/or dehydration
means agai nst the recovery of shaft power fromoff-gas in a

t ur boexpanW@r2VP¥4245 Di scoveries and enabl i ng di scl osurf&d7§33009405763
preferred solvent recovery and/ or dehydration nmeans are contai ned

el sewhere herein. Before proceeding to them the preferred aspects
pertainin r r iscl : . 3 .

it ent 1 oncraBstsbl SRBIRTTHE AT Vet 0 BIBH, undesiabiq JCieating 3
inlets flpoential danbdrokspander wastepaterlibcreasgr ef erred that the

pressure at th f-gas outlet froma, solvent recqvery and/or

fehydr ati on el0Agl | HOPauTe by tsynd Blentinm dplased Hogniert irel, o expel
0.2 bar sinaiddscBr£hisiuits oFwadttRrhs dabbPBnyheN B el IfAkd, Wdiktdiderlaindiints of
formed near an upper surface of_reaction nedium It is preferred that

the frictVEO¥aps crawustionfusl éupel PBsthe KHvenlgrs have giscovriedireaet pgsitive
means pr oyjdi Y, fs . .
o vont 1 SeSnorf RENY sqBReRlarhfuis orURRel SHPEFR SfimBHicped Anient air
t ur boexpauskdt far oxidams fedua nAcdooding32 jt09 preferred ¢thaiGo Jeast abp0DDY, arr80, or
4,000 Pasgal . is.preferred that .th ressure of .off-gas at .
fet to: SBsandg werbREieRhf ot b AE PRI Prdeiort R Bltpusr
or 1, or & the pres@ntZinbaritici edmprigeLasisact avalti@dedof 0@3, WhOI®, or 0.05
reaction of f-gas ]js formed, near an_u r surface of reactiqon nedi ym
It is preklagray ?hyetqrheerpk@m%oétpgf?r& iqcefresponding aligh reaction
t ur boexpapgd@iun3 LAR 1&Ss fan! A%t 02420 0210, Yr 0308,%r Bt07 Wlo%?aﬁﬁbﬁwaiér pe?
preferred that the pressure at the inlet to a first turboexpander
step is |iogramat dito corregporkding exidgtioreartipamedivum. j s preferred
that flow ng fighaii ARy essyre | ' i ot a ' n
process steps,fols?g h "as g@t‘ﬁ aeééh%’hgéﬁorﬁegﬁggyosduma@émgwﬁg}%?e%i
to a firsprimapgexidatidrurdectiep anedivmaitds phefeoad ltetusefatdedsist partiag eof ioff-
| ess than_abqut 64, 000, or 32 .00 r.,16, 000,. or 8, 000 Pascal.

1357 Al neton geneconn cAmpdnt 8 sRfft bR Piind prt 39 moR: Rbppupander
of f- gas exichnkr om sobyexpandes aneais,abd/simplgetiyisaipantereignsné wrt hvre
inlet of a turboexpander in order to mnimze the |oss of therml
ener gy oui“_@?ﬁ”@@@ﬁe\' ﬁﬁﬂsaﬂaSﬁfj alRdS§ms: I%'Q“B'I’Y MBS e0e eoreﬁp,r%yntgystage
flowing fRbGiPNRALah®SS. ThEe YRt SlifndatR dbwesy epiedsirBatstade | 6f a
preferred to [focate the off-gas inlet to a turboexpander within |ess
t han abouturlagexpandgn, poer 219, furthen precess steRsuried refgiiaddso f herain as
surroundi Thi | 0 i i
nead of olreobEefderBirBafT it ) BRIHAF 16 el B el ot fulfoeRh At e
t ur boex pasutdr thatitris enddhaniialy finkexhtaw bt lebbt gee cemipréssiprs stepdat supply of

recovery and/ qr. dehydration ans ,can be greater fhan 5 te e
or oo, SRdart w5 AphiEny 3. TRARR 1ER0aF s SpREhTrot) Bikuited BY L FoHRY
pr ef er r edmieghamitainghatt dritvorpeitbg.essure on a turboexpander. Reduced
back- pressure helps to maxi m ze shaft_power recovery with a.

t ur boexpander Bgolelniotet Rgnermik sabPRNsT. diS Caerebia e MRiMigR thsy loss
exi ting ggSprdsouy 8hd tﬁwnb&A%gﬁ efonefcifrl-@@ss beforé RtrRP Q"'thrbdbékﬁahéi@rn

has ot her conpeting needs. At the very |east, pressure nust be
provi ded Heweye¢rpwhers cargh ceaweting sdervands dps , cansympdienogs rRegesUseeand

of ten COMLSI 8 SRNGPTIR DRERN ey AIGIN LA or i R Rpriate

nmeans, before release anbient “sufroundi ngs. cing
t ur boexpaamieuntsfdf-wgater &t alsovent peaxseny esd/oadebydratios intearesb| Also, capital

difficulties with desjgps and,capital cost in thes ownst r eam

or ocessesPO%h GAULPEENS (¥ <A VR TEGPYRH AN deberaal meats dhersase
for ease greafipnsiemel paiuReel gretssreanprefdried fomEries budad oV @CturBsegsindel y
in those process de5|9ns preferring to condense (substantially) "all"

of the wabeRNS.dRbIE YoluRpanief-assiegage excerdinglhelargstessur es,
condensi ng apppap] | AL 8isBRSEH PRfeiR! tHeNRvARbR ha\RP&EcA e bmbiiillons of

features that enable and balance the consumption of pressure and temperature
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[ 34] According to one aspect of the present invention, the inventors
have di scovered that the disclosed designs for off-gas conduits,
control s, weangmezhainger neans, TOD neans, and scrubberpOQrazmnmogerasd e
the follow ng preferred pressure conditions at the outlet of an

of f-gas turboexpander. It is preferred that the pressure of

t ur boexpander off-gas is less than about 0.9, or 0.6, or 0.4, or 0.3
bar gauge®nendy; fEopr wasker Ptars in fe spiveris (reevery adiessebyd@miipnomneagss
is at | eagk.,; I , ) b S i

this aspe% alﬁgpt}%r g‘?/%eﬁg Oégsgt]?g pg‘?’%@ﬁ'ﬂ’?"e ogf;lgeér%gép ta oﬁﬁ)ow Fidetniéans.
t ur boexpabiteoverids gad emblnghdidciostiresetbr copuefierred sawentotesovanydand/or

equi pnent ,and, ¢ rising off-gas condenser. cond ate _dem,sti.ng, and
den st 1 ngdERsHtal me2bp g gprtied BoRESE RIS RERL: ProcgsHiE sngh:
step, bef tesprefirfasssfeotapdrtaininglo artativ@kp@sder means aedfidcidgr di ng
to anot her aspect of the present invention, it is preferred to

m ni ni ze furt h31] Haftenfiopos ieaciRe i HiaRisiered Peessyrefandss Ashigining to

downst r eajpidts ABRERS tHBBERp AR RS, Al é)bé!fe?rba AR ipfbdiure Bt el oBigss
reconpression step located after a condenser heat exchange neans

wher ei n aoullesderm amslvent gecayerg andipr depydrgiion onegsisghregiegasihit less thar
wat er vap ¢ t for | | Q] 3
water. ThaboHZRET; of A, ¢ BEBBORARE oPsu A AT b TR Hn@Pe ool ot
vapor to gabisciormedmeanadi upper atdace ioh gedatioh meedinme nit isopeférezdthat the
efficient rf:rmvah of water vaﬁg)r rom off-gaf &écﬁr%i ng to inventg{.ons
herei n enHiFP@RalHQVIBE BiessUle PSS, Upopgl am oPPiRl; Redildo MeanssPIaYing
requires theehdl lenetds o Pefgast Bétivddne annenkas of i) soeRt Rtevdrdedndisr
the greater deconpression in an upstream turboexpander. In addition,
it is rmr@efﬂﬁdé?%meénﬁ@_"ﬂcﬁhwtéf@wmlkq%‘ﬁ?”ﬁfa‘ﬁée%mép%!ﬁ38@-0985
condenser 1%296?0@9,@0?)?& 4Rt PASEA gteig%éfe?r%ﬁ!tﬁﬂt ﬂ%aﬂ%ss&r%e& off-gas at

el sewher e rein for disclosures an esi gnations for condenser

of f - gas aan inteldele st tusboexpander viepris neduegddnyf legaithancatnytiZe 961 oar, 0.5t
Is prefer f - , ! ef er

nock- out Po0 P Bl SERCBEEN S SOMEARE i iR reBlch BRER)Bgingd pear
bar. Whenansipper sirfacgast reectiorpmesdiinon jt is preferred dat the dréssurecablimerieles
condenser of f-qgas e _preferabl y. knock-out off- by | t hap.
Sbout 0. oto gy legSien BrbgeRbander Sed s ARG A 2, 57 of for & or FBare s
reconpr esgiefdired that $he peéRUFS @t tHRinIéthe PTiRS JubBedarffcr <85S ischks ithgh
the | owest pressure stage of a turboexPander i s |l ess than about 0.3

or 0.2, ofb@!i2 6F 18, @ $ar igheige It ERIRTaIGAThaiiqwiga drictionahpiessdiedass
it IS Prehehneihtblifigd BEnAURSANE roedd! dppaSeiit] b bk RECHENES neans,
pressure stage of aturboexpander 1s at |east about -0.9, or” -0.6, or
-0. 4, or syn@edhetyaagdhe \wiehta gifirgt stepegfdurboesppidarsarshthe outied of a
preferred e f ' it is
mechani ca'Fny)StlL"g‘% E%%Sgghéa é’ﬁéeua’{?@tl?%dn(g%? E’CrE 1@?;? 63@0@082) { égﬁg)n%%crgl‘at

| east one conp088FiAithosighpit iodeswgpe toahinimizeathe disanmcarflunethe aff-gas

Such | i nka i s _caonvenj ent | rovi,ded .otatin chani cal , shaft
andlor geRfbdom; SR ERPYeN Aociiw v dlien MeHe W Lreinel of o
t enper at Ufiisodxpandér o forgas to thiimize thd WIROBK PIRERN &MsES GUt. thrbugh
optionally provided, at the inlet of an off-15 i
insulation and the loss of pressure energy by flowing frictional loss, the inventors
have discovered that it is preferred to locate the off-gas inlet to a turboexpander
within less than about 40, or 30, or 20, or 10 meters measured upwards from
surrounding grade. This maximizes the reconversion of the elevation head of off-
gas into static pressure at the inlet of the turboexpander, since the elevation of
off-gas exiting solvent recovery and/or dehydration means can be greater than 50

meters above grade.
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gas preheating neans placed after a solvent recovery and/ or
dehydrati on neans and before said turboexpander neans. It is
preferred VAW enperature at the inlet to a first RAVIFMMHMTOEr
step is at |east about 110, or 120, or 130, or 135C, eval uated before
any off-gas preheating neans optionally placed ahead of a first

t ur boexpander preferre h the tenperature at.th

inlet to a fi rﬁ%ﬂuﬁ;%g%ﬁ' d@FO‘é‘%%ﬁgﬁ’ e%%”%’hﬁdsé’ﬁi%%ffeﬂd@ mB‘r‘mWéhe
or 165, opadapfessBMbHaH ﬁﬂb@&fﬁn@eﬁnﬁéﬁﬁcegao%cmpﬁ@%é%Iﬁ?@%d&irﬁiﬁ@d
ahead of a first turboexpander neans. is preferred that

t enper at uplaft OWeari [eRO¥EH | With @dtlﬁb@%nﬂmé'ﬁé hyemﬁﬂéiﬁm@fmegﬁ@,cqréplﬁéﬂﬁéd
near an upper n

First tur DOBaRhYeRRf 8 <kFRE bag] (FFRLICE WBoHODeRg8t briafh GFinegeden
25C r educinventioreedsuathed dhpstangangeds.f - fashenanegdeasty pressuse must be
optionall L ac ahead ,of firs urb ander neans. . [3
At hough. DISHRES T ot 45w BanaeRdulsyratiiehy 850 ofriueo sALRI et RBRR
of a wor kb@ﬁ.ﬁhbmgda FoAdERihg leMeeMs hid tdheemVifonniét tteddimenn slddnse before N
of f-gas of t resent invention cause excessive anmounts of erosjon

and cor r ofglease 6@ srabignhsuEPrediagss Eseducing turdpewpandaiseffops at lower
t ur boexpagel, AREEAJe8%dnS ef diffciifiés %W%Eéﬁnsoén@ﬁg?lﬁ%ost in these

Corrosive constituents are leved to conpri se car oxy Ic acld
and/ or br dawnetreamquqmees on Ani grieatedt eressncy der diudhgeyeander off-ga:‘t 38]

out et 17 5teaSs Ik isEE hiderle Bt Mool P BhEVKIC, Slnkliy

5, or 10, inotho28,protesdSdesidrmy preféreing do alondengm (substamtipty)atallt of tife whter
of f-gas. Mre refera

lﬁ hese kfgfqrature cl earance fron1de %ﬂ
are mai nt $RYd fbteWQ BLtATE¥3%r o |'OWPL JEESHICH CAPEIEINR Eh
t enper at UF@ﬁloﬂé Q)fathbahéléﬁl VBFON and qrecnﬁamsmmbbﬁdagofﬂg@st i rtﬂff‘bbl@ or
mechani cal efficiency ur boexpander, adding thernmal energy to

t he of f - g&@%%éﬁ a@h'@V@)HStngf WiHigy 50%1619/@#@8 weth q\esryamakignilemperatures,
dehydr at i gpq %ﬁ@%é@[?t!}@nﬁf[\m %S n fluRyst fér@&ﬁég%ﬁféefor e/ 1aF I?& h%&geg?s.

the pressure re t ur boexpander .
once the am@nmveqwresnpmysmaémawfm\mheaﬂpxaha@genuean©ﬁs reégugced if more

and oper abiTiga e st et S L EpbORRANGRr blicl: RuERS b e Pl Sisriahab
super heat cwfrcieniso&xwdwd tv‘mpqamré\m‘fe*rdnmm arty gisemp uiiitg coelihg fuid
operate with the te eraturs ?t the outlet of. at | east oge staﬁg %Wa

tur boexpaﬁ%ﬂy aleRgratun managing velocities, pressure drop,
distribution within said heat exchange means. Even after condensing a majority

or even preponderance of water vapor and VOC, lower pressures for
turboexpander off-gas continue to mean larger sizes for further downstream
conduits, controls, and equipment. Furthermore, some process designs prefer to
use expander off-gas or condenser off-gas fo convey TPA product powder, and
this may cause another need for increased turboexpander back-pressure.

[034] According to one aspect of the present invention, the inventors
have discovered that the disclosed designs for off-gas conduits, controls, heat
exchanger means, TOD means, and scrubber means enable the following
preferred pressure conditions at the outlet of an off-gas turboexpander. It is
preferred that the pressure of turboexpander off-gas is less than about 0.9, or
0.6, or 0.4, or 0.3 bar gauge. It is preferred that the pressure of turboexpander

off-gas is at least about 0.05, or 0.10, or 0.15, or 0.20 bar gauge, with this aspect
14



gas condenser inlet of |ess than about 150, or 120, or 90, or 60C
above the | ocal dewpoint. [40] A less efficient turboexpander
requi res |wesimwdzdsthernmal energy to ensure that the tramhiseoopavides
outlet tenperature stays in a preferred dewpoi nt range. Wen | ess
enthal py is renmoved fromthe working fluid and converted to

mechani cal power, the exiting tenperature fromthe turboexpander is
i nher ent | PraYSHRg r enayigihe RIBSRYTEN SPREYr dP aﬁwet%gwa@ﬁef hel-9as Hugugh

and the C@@:&é@%ﬁ@&‘@é I dofrifo| D NN e Oﬁu.gi%ﬁm@ ORI gcaif g@fs,fdo%@ﬂgéfr

of the turbrine may be detri nent al eficial tor timzed cost
The i nventondenisateedelnistiog enddiamistingie@Dt ard acrutabebgthllefnqt@phw\sm a

t her mal &eéglﬁa eSSﬁEO?I s%eé.rb%?o%br% tasg tﬁ HIT?& Stl.lpl%l.lﬁﬁ\?lb of electrical

power expre ane uni IS prere red to maxim ze
t he mechani cal [0351 | Adoinding @b drimﬂwértﬂdpeeu@fathéqrre@mﬂ imentisn, &dlptafemed

t her mal ener ut, to obtain the desi de | nge .on .t he
expander E?ht Z% ifurther I%’?s td %rf‘fifif Eﬁ&hm@?ﬁ%r%c ¥| gypimizing  the
generati ngo@ﬁyt?éarﬁy Je%smév @%ﬁbe\ég aBole » afdl thyeafso a;l%urd.@ % aéff-Qan
mechani cal energy out to ermal energy input, so the use of

t her mal efRsOgIPressien s lpﬁ@tegfaﬁaj@cm@nseééeﬁﬁ ethaaeeur@@mcwhpcﬂ@at

to the sh f

e, Srfeby 405 RENroHE s MRS weldhE pHRARE PRI RREY biSUA i

i nproved wfifoeipandgr offigabés rmavedicas bmdd wvatém diheapeentdescaver discivened

therein t chi eve r kabl.e overa | opr ove in. e

ocovery. e v nfle VERRRE YRS PHEE o, iy SAFB e s HeRbilho 1o the

t ur boexpaingentictisp heyesisl emctehe ramenbfiwmenwhpa fronatoff-gas bceddirty 65,

or 75, or 80, or 85 percent of the maximumshaft work out ut pOSSIb|e

to achi evEVByions T'%F@éﬂ enpllest 3 SBFAMBIESaNE; YAP JPr ik refnpin i gt

fluid.  requires 4sbrAIp |@§@F6wéptﬁaipmﬁeré5§éhﬁ@b%k p&s\n@éd thﬁé'tgréét@m
a turboexpander especi al yInres ect of nmintaini ng, t he outl et

t enper at uﬁ@qwfasﬁpﬁﬂ@ﬁﬂe@&i'&%ﬁw pexnander.o In pdditenplbisninofp prefeiableg
a high ef{j GLeacy kh{g‘él{)ﬁﬁt"rﬁ%@ &rbetWéed EP %‘ﬁeﬁ ¢ e%B?PFr%\éhQ%nfdﬁﬁe inlet
oft-gas b

fol |l ow ng anbunts o erma energ ween exit
sol vent rtec @ eegompossiondehgamsat i oiﬁeaeaisewhada wewamerfmmgjlsazlosures and

t ur boexpander nd/ qr at an intersta ositi

tur boexpa‘ﬂ ”3 g?nti 0? S gpd %80"' Pg%@a%% b{éﬁﬁsof{)g?s

kil ogram ﬁﬁcoﬁ?érésmbﬁ qt i@qiré\@mnﬂj l‘momﬁré@ cmerneapbﬂxg@sm@r@ prefeesty

t han about 1,000, or 600, or (Ipé k| I ogﬂ_ % pX.fed

to correskRRAY Xg%t Yoﬂ lpastcahout \rﬁa1 Q" 9-€a8t 0 ¢ Whengysing

or 30, oroftga¥abbsmprission, 90iRpr&brréd to recompress condenser off-gas, more
preferably knock-out off-gas, by less than about 0.9, or 0.8, or 0.7, or 0.6 bar.
When using off-gas recompression, it is preferred that the pressure of off-gas
exiting the lowest pressure stage of a turboexpander is less than about 0.3, or
0.2, or 0.1, or 0.0 bar gauge. When using off-gas recompression, it is preferred
that the pressure of off-gas exiting the lowest pressure stage of a turboexpander
is at least about -0.9, or -0.6, or -0.4, or -0.3 bar gauge. When using off-gas
recompression, it is preferred to locate at least one recompression step such that
it is mechanically linked to at ieast one turboexpander step and/or at least one
compression step for supply of oxidant from ambient air. Such linkage is
conveniently provided by a rotating mechanical shaft and/or gearbox.

[036] Attention is now directed to the preferred temperatures for an off-

gas inlet to a turboexpander means or, if optionally provided, at the inlet of an off-
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t ur boexpander off-gas; |ess than about 100, or 90, 01 80, or 70 watts
per kil ogram of turboexpander off-gas; off-gas tenperature rise from
t her mal erWOg@Y10fn3ad at | east about 10, or 20, or 40, ACTHFRHOIAPRIC3
of f-gas tenperature rise fromthermal energy input |ess than about
250, or 200, or 150, or 100C [42] Such anounts of thernmal

energy are supplled via he exc ans co conductive
i sol ati ng82het healing spean ﬁﬁ%? e"sgtspg'géyecﬁﬁ’% f}ﬁd?ed%’&@?ﬁ'% mgans

various cgpg @stf8 sbﬁﬁu?&@é%paﬁaélaﬂn%aﬁgd ltn“stp@éfeﬁbh Qi tﬁé t&'ﬁ@\éfhtur@ dthee
art. Preferably the thermal energy is sup 85/\ a hot work

fluid, noinetgpef @ishisirhoetneadet siepdnst iﬁgaStt abﬂuﬂﬁ 5320 9n1§9 P" ?ﬁﬁ @
wat er con

preferr edgﬁaagggrﬁé:&el g}g{m&’% (?tr%? {ﬁﬁf%kgég?gﬁc?@sngﬁﬁaé% s%éd 6@%%“
f r om condenseépandemeattans. alb ls)bfefgaed hbattthenehmegmmaahmeamﬂbttto aifiest
at | east ortion of saij h ste |.n at,J_east f~exc
neans el s %‘?’@ﬁ”ﬁeés‘ﬂg,&sg?%% RD@'W; 178, g7 16§e8f| ﬁs %\@Jfﬁqgﬁ
of Xyl enepefops éﬁf iRl YRiMeating | heane ;ﬂ@éétﬁ‘%heac'f RA &ofirstl ,tumdk@dnder
of f - gas. tionally, such anmounts of thernmal ener

suppl i ed Beasgi d 8 mge?éfrﬁdetha&mtbﬂ tempeygire Jeduetione evaliatesh o ecfﬁe
resulti ngr&a%hoé%ﬁdsgg f(?rrnﬁ’&:{"ﬁéﬁr Al é}f durBRe of %&IOH%S&IF% WHere off-
products are a

ocatlon et ween eX|t|ng a sol vent
recovery gaslkotersehijrdt twrbeexpandes meadseistiess thprnaahaut B8 pamddrorai /obr

t t

o T S5 RO D O 0 BORRPIO B ol e
conpri SeSaﬁQacﬁbﬁ@htﬁttur&oeiwetrmermuﬂmr hydr ocarbon. Still nore
referably, sajd_f omnantl C ri ses met han t hano

Iron=3t hane, );;rogs)alfpé" %'Il"?a‘ﬁ@ 898?%?5"?%&1"%%?‘;38 ?‘b‘?eé'ﬁg?%tﬂ% Oggﬁehj“f JBe
conpr i SeSdéivpbiﬂ%r adReHingPlid Ure Wil KW in ﬂfe a8, wtaqﬁtcoﬁgrrta@ﬁfe in off-
nmet hane. [44] Preferably a portion of g&;essed anbient air

i s provi deas Phthe prasient inyestipr cRUSE exepsiive aMPLgEsof ergsion ard eresion
recovery f’d?ﬂ‘{'lgﬁy ﬂ%lwﬁélétdf%ngﬁ@&% I\)Elh@ifn tlf@;@ g fdrH@é%énﬁ@P o'p@ratlng too

dloxygen an rc I n water vapor e[a | east about
or 70, ornégr toothe]dmvmmtgtftofbga&e@DrroslveertltmeDtﬂ @'welvelie@edrt@@ﬁmpﬂse

O ony o GaBSl St BB BRRRE e P SO B 7,

the m ni mum anfoss] Aecprdingty, fitois preferrexbty epsrate vith thepmpetaturelatitheo

300, o 26B1etdrom gb[eds e 5tas AR LERFERRTCRE of HUSSE AR St 19 20,

anount of oebexy ¢¥dvkIhd Jocal dewpoint temperature of the off-gas. More preferably,
these temperature clearances from dewpoint are maintained at the outlet from ail
stages of a turboexpander. Such temperatures are attained by various means
comprising limiting the mechanical efficiency of a turboexpander, adding thermal
energy to the off-gas between the exit from a solvent recovery and/or dehydration
means and the exit of a turboexpander, and/or limiting the pressure reduction
through a turboexpander.

[039] However, once the dewpoint is sufficiently avoided, the inventors
have discovered that it is often undesirable with respect to capital cost and
operating cost to operate the current invention with too much superheat in
turboexpander off-gas.  Accordingly, it is preferred to operate with the
temperature at the outlet of at least one stage of a turboexpander and at and off-
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provi ded from conpressed anbient air fed to an oxidation reaction
zone for said fuel. Preferably, the peak tenperature for oxidizing
said fuel we:atnszast about 300, or 400, or 600, or 80GCr/Re@beIzR V,
an oxidation catalyst is not used to pronote the oxidizing of at

| east about 10, or 50, or 80, or 95 weight percent of said fuel.

Preferably, at |east about 10, or 50, or 80, or 95 weight percent of
the VOC i Gapeendpnseeinietiohipss than abaut 120 o5 dep, andd.ar 6fckyaioyeitee local

rreans i's EQ\L &R{'rbusted before exiting the last stage of a
t ur boexpander [ 45] Besi des increasing tenperature and
pressure at arionﬂ] & Iess efficienb bekpexpirder réquiiesviess addedidhermal energy

di scovere that osures her are referre

nor eas np SO B v LRbFEP-psn U R e RRE T e o bR daypoighe
t ur boexpapghge. RABA ledBAMaRIRABTIOVRd Srath ¢he wapking flald &he converted to
di scl osures here| n pertai n| ng to desta%n and ogeratlon of ri mar

oxi dat i on"\eéﬁ%'i'F%JrPQ\’éﬁfr ing tempgeiyre Eemt ?W@‘?&?‘B@"%Hg&?'ﬁrﬁ
nmeans, Cgb';feﬁﬁln@goﬁof?%”'rélétwé t':,ob& Bf Sh&imAdhddiaknd hﬁe costs fBr

corrp05|t|on of llowm ng 1nto at | east one turboexpander st
conpri seselactrrbalasxow()urnmo‘ongom®hamcak gfigeney . dhai tusinamnesty be

t
nedtum 1 9STgRHA B Benkfvinb fbriqhuie s ST I REAER bl HREOLLER thet
at | east when tttw hmt)qoahdfedelata@d tlempral saergt isl Ieastharbahd)utoo 38imes the
0.42 0. 44 0. 46 Ki f t Ki | ff-
Che. sane ostdlf BRetica power dodessad, fifie Remenkafel Bhol 1Sl dla o
the i nl et makinke kienpiech@fical éﬁ@@f@%ﬁe&h%ek?aﬁder' sabto abeWddftichal
or 7.3, or 7.6, or78k|Iolgtpamper kil ogram o X fed to

correspo n@Pﬂga@ﬂQﬂgx Iyt taea! 1rbtne,q9§;rgq1dewpomt rar[gmn met@%ﬁqf'@ﬁf outletow
ret ur ned o |
general | yﬁgggls ?gﬁ’gﬁ{%&rﬁ;&%ﬁﬁ art &Fcéi‘gf%.?;é}?p PoWBiobycle rha Achieve,

XI'mze the rec omreaction off-gas of
vapor i zede.gorgb drast aboutir@.Siratimgf mechapisceal eneray puinst to hermigbenergyénputn

call ed "vol hb! G S P THANTS 08 "WE o bl Py’ BEQHETFd SN

of f - gas, eseé cofrpoun are’ un rél ea ent
sur roundi egapared tothe shaéfweorkbachievenst onmoen(ethe eldwipointeveidanepdssuend

car bon di oxi de i TOD. AI h the TOD. ef

onvi s onmumeans gl e dnererantal JedoAl Shetat vt 558 e AP i mproved
and/ or deé’fﬁéiéﬁéy ANthEEasanderantfor aficreBss@ HbbdmpRSkion therein td %Ehleverae
speC|f| cally, is generally desirable to limt the | osses of

acetic acremarbame PMEF IMPERAEMRNTiR eBLFIYFRSOVRTY e TN 'é'ﬁmfesm%thabﬁse
Tegwef;t Ap@Endriicdi YAHERLTASk PHrbBkPAtRieRATALYe3h tHE LRAN ik eRtiah iy 80!
least about 65, or 75, or 80, or 85 percent of the maximum shaft work output
possible to achieve by an ideal, isentropic expansion of the off-gas working fluid.
[041] In order to increase mechanical power output from a
turboexpander, especially in respect of maintaining the outlet temperature in a
preferred range relative to the dewpoint while using a high efficiency
turboexpander, it is preferred to provide the following amounts of thermal energy
into off-gas between exiting a solvent recovery and/or dehydration means and a
entering a turboexpander and/or at an interstage position in a muilti-stage
turboexpander: at least about 100, or 200, or 300, or 350 watts per kilogram of
pX fed to corresponding oxidation reaction medium; less than about 1,000, or
800, or 600, or 500 watts per kilogram of pX fed to corresponding oxidation

reaction medium; at least about 10, or 20, or 30, or 40 watts per kilogram of
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and/ or dehydration neans, but the separation is ultimately controlled
by thernodynam cs and by the energy expenditure in the sol vent
recovery awe@/20n/dznydrati on nmeans. General |y, greater SGFWHNPOEPES3 of
energy may provide |lower |osses of VOC. Such energy expenditures
result in |ower tenperatures and/or hi gher reflux ratios in a solvent
recovery and/ or dehydration nean However, the inventors

have di sc8vepepandst Oﬁﬂaénﬁséﬁﬁ?'i' ?b?%WaQ ﬁ§] ‘P’o%%é%re?@fwﬁ%? Bef kilogram
or gani c C%?‘TﬂS}HBQg)éi"B%Y%fﬁﬁE‘é o gésetém;%rmm RUSH th@rmﬂlpér%fQQ input at

overal | process econonm es when fTntegrated with the fuel needs of
TOD and t teast ahout Pover 20, auctsray &5 Ca and rafbgagtataeerature rise frq;mgpermal

Accor di pgleﬁprdyggéqst Ig%sg{hzahlaeb%uﬁ%ﬁo&tida of I?§9 éﬁﬁcrermval and ener gy

| osses in vent “Fecovery an ydration means
processi ng reaf042)nSoét -apacurds cﬂltheﬂrm-ﬂ ee:helngy arer supplied viar béatr exashanbat
the tenperature of at,|east ,about '

?10, or 80, or 90 ,wei ght
por cent | of TS GREPBRIDT GgnANGHEa SePURG MPEBYEIIof APURIHh FFaEP B
means is | ébh@'&oﬁ%ﬁhé@an&is 4:9rro§ibn&%sls@éntzﬁ@téléf%%eﬁélabu@}seds
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fuel predominantly comprises methanol, ethanol, methane, propane, butane,
and/or fuel oil. Most preferably said fuel comprises at least about 50, or 70, or
90, or 95 weight percent methane.

[044] Preferably a portion of compressed ambient air is provided for
oxidizing said fuel, since off-gas from a solvent recovery and/or dehydration
means is often relatively lean in dioxygen and rich in water vapor. More
preferably at least about 50, or 70, or 90, or 100 weight percent of the
stoichiometric amount of dioxygen is provided from compressed ambient air fed
to an oxidation reaction zone for said fuel. The stoichiometric amount of
dioxygen is the minimum amount required for full conversion of supplied fuel into
water and carbon dioxide. Still more preferably less than least about 300, or 200,

or 150, or 120 weight percent of the stoichiometric amount of dioxygen is
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surfaces to heat and/or vaporize utility fluids prior to off-gas
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[046] Attention is now returned to a solvent recovery and/or dehydration
means. ltis generally desirable to maximize the recovery from reaction off-gas of
vaporized compounds containing at least one hydrocarbyl bond, herein called
"volatile organic compounds" and "VOC". If not recovered from off-gas, these
compounds are undesirably released to ambient surroundings or, more
preferably, mostly converted to water vapor and carbon dioxide in a TOD.
Although the TOD effluent is more environmentally benign, the loss of VOC from
a solvent recovery and/or dehydration means remains an operating cost.

[047] More specifically, it is generally desirable to limit the losses of pX,
acetic acid, and methyl acetate in off-gas entering a TOD. Such loss

minimization is influenced by various mechanical methods in a solvent recovery
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WO 2010/ 062315PCT/ US2009/ 005763 second until entering a knock- out
means for liquid renoval, as is disclosed el sewhere herein.

[ 56] The |iWOaAtwE63ial so note that operating an of f - gas PEIASRMNSEISTER

| ow pressure according to the present invention forces use of a | ower
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distillation means is less than about 60, or 40, or 20, or 10 kilopascal. It is
preferred that any distillation trays are of a low pressure drop design of less than
about 1,200, or 900, or 700, or 500 Pascal per tray, notwithstanding that this
undesirably limits the operating turndown of such trays. It is more preferred to
use structured packing as is known in the art, notwithstanding the need for
expensive, corrosion resistant metallurgy and also the potential flammability of
some metals comprising titanium. |t is preferred to construct said distillation
means using at least two different vessel diameters wherein the maximum
horizontal diameter of an upper section is less than about 1.0, or 0.96, or 0.92, or
0.90 times the maximum horizontal diameter that is present through at least
about 4 meters of height in a lower section and is processing at least about 80, or
90, or 95, or 99 weight percent of the dinitrogen in reaction off-gas.

[053] After exiting a turboexpander, it is preferred that at least a portion of
off-gas gas is cooled in at least one heat exchange means, herein called an off-

gas condenser, thereby producing a liquid, herein called reflux and essentially
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"condenser off-gas" conprises off-gas wherein at |east a portion has
been processed in at |east one off-gas condenser. [59} It is
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[61] Opti thatlthy offidas tempeehtare edrt:hgestauhbmgaasctomiepeert isacedoted less than
Conduet v 2o SR T, o7 R BRgOUAeA, 8 Bk AL
e.g., tenpriaked ehatathdnAal éRergy of less than about 3,100, or 2,900, or 2,700, or
2,500 watts is removed in said off-gas condenser per kilogram of pX fed to
corresponding oxidation reaction medium. It is preferred that thermal energy of
at least about 1,600, or 1,800, or 2,000, or 2,100 watts is removed in said off-gas
condenser per kilogram of pX fed to corresponding oxidation reaction medium.
[054] Reflux amount and temperature are selected and controlled to
maximize the water vapor entering a turboexpander in balance with minimizing
the loss of VOC in the off-gas exiting the condenser. It is preferred that the flow
of reflux to a solvent recovery and/or dehydration means comprises at least about
7.0, or 8.0, or 8.5, or 9.0 kilogram of liquid water per kilogram of water of TPA

formation produced in oxidation reactors served by said solvent recovery and/or
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and an off-gas condenser inlet have diameters of at least about 1.2, or 1.5, or
1.8, or 2.1 meters, which are quite large for pressure-containing process conduits
made of various expensive, corrosion resistant metals and metal alloys. To
mitigate the conduit diameter and cost, it is preferred that the superficial velocity
of off-gas in conduits between a turboexpander outlet and an off-gas condenser
inlet is at least about 30, or 40, or 50, or 60 meters per second. These are
unusually fast conduit velocities re erosion, especially for a corrosive process gas
near its dew point, and careful control is required versus the dewpoint. At the
outlet of an off-gas condenser, the certain presence of liquid droplets increases
the potential for erosion and corrosion, and it is preferred to limit superficial
velocities in these conduits to less than about 30, or 25, or 20, or 15 meters per
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entering a TOO, and/or being released to anmbient surroundings. It is
preferred that said bypassed off-gas is at |east about 1, or 2, or 4,
or 8 wei ghop8rdse15of all off-gas exiting a turboexpartfdfUs2049/0px63
preferred that said bypassed off-gas is | ess than about 50, or 40, or
30, or 20 weight percent of all off-gas exiting a turboexpander. It

is preferred that the flowrate of said bypassed off-gas is.used to
i bt 1 nSSeRRs, b entrindya Radsi syt eing 485 JRGE femalil asois Biveiosed
process ValsedPles hereln., tenperature and/ or pressure of condenser

of f-gas; tenperature and/or flow rate of condenser |iquid; chem cal

conposi ti on of [A6]lhEhe dveimtars @lsonepteghat apeigting sindeffrgas sopgenrsaf at low

on-1ine e ff ; i § a j I

ot ef er r ed PALE Aol e 8 RS SRR, IR0 (BBRLY | Tower pctess
porti on ofempératme inhatdends eordeadeadheofejuged aroouenekreflux. f dihen Bwer
"m xed off-gas" .before release to anpient, surroundi o lt.is, .

or ef or r ed PIALEES dOmpRERNIEC RPN HOSBUHY e Iaperatie s iR sebind g, and
f ol | ow ngtHeeRinwer §fioddRCHRsQfrediauses ¥ reduped filrg Roeffickmn &¢ heat rahdfedan,
t her eby producing a "knock-out off-gas”. Preferabl at | east _about

. - y1 ]
10, 50, ofe Qg?c@sﬁe‘i'%t ﬂdbfaééqfﬁ fgfcer R 'F‘i"’&ﬁ?‘éﬂ anga of r?@"gﬁi:t&’ekrﬁfﬂﬂ“r!ﬂjt
nmeans i s a L 1.9l i S DM} d
95, or QQﬁsgeéfgég%ggéequglﬁﬂb e?ggﬁé%fﬁﬁ?w)éd;%élﬁi %@?’g%eg frosmég%er%ve’
openi ng i nomragion sewistagbmetals god metalloysr 10 percent of the height of
sai d knock- out n P r i i
knock- out meangdglﬁ T%%é{eée’@%a@%é%%\%%réngﬁéé% iﬂ%ﬁé% ﬁgﬁg%{ Cﬁ@%@?seénoé the
of f - gas cpretent dveption iate still hatherl amplifieguivdenmeaxpélfihg peefelred ambwnts aifd
knock- out ans. Preferabl liguid water exits said kngck-qut nean
f rom an_ oBEH RO ATRPISRY SHiFeHNdings Reiosting g salie Gppegs ot dhn alvel
Pr ef er abl jhvehtién.s Eﬁ?élﬁlhg? sélbctedrdrhéwits ve atdrivapef inbus@s airequsirdrilent to
knock-out means is |less than about 4, or 3, or 2, or_1 neter per

second at cemol ﬂ'!‘t&ﬁ@m?ﬁ“!lgthémnt 96 eNS Yt r&m%ﬂr}%@@rqﬁ'gﬁ%f‘@?‘%%’ eﬂ’ﬁ_@
super i ¢i ghoRObpe@ithg! wif! ek o thn-BlleadBBniikiva! dsHBi - Abh-SRABRGL S
| ess than about 6, of 5, or 4, or 3 nmeters per second at the plane”of
gr eat est beundaryisudfagestvwith lopes reassoilgw thrhughpids andé&irenesay dutins when
of f-gas i i K- i S t 0 ,
or 5 secolRteig, ERLAPtHa B Mol fototule ¥hd M vepie ertderafiied of
knock- out coalmgsmediumt asdasftealthatca@epe.gordue fy diwmal.dnd ssasdn@l ambient
seconds. Preferably, the nean residence tinme of liquid within said
knock- out © "is at |east about 0.5, or 2, or 4, or 8 mnutes.

Preferably, thpsspan gRsduEsRilibhd® & cdnty bl aWidigds sahdbrisep eledins is

nmeans is | ess than about 60, or 4%@ or 24, or 12 m nutes. Preferabla){,

at |east PPt TepRE GOOHDG doweinWalangYSiamh Gemain ageHniscd digselupd SAEHS th
pressur e LaphREHPGoREHAHALY by WvaB6Riive Icbolifig WSEhIER._¥8héh the flow

knock-out means.” Preferably, "the solid surfiace area in contact w
of f - gas paksighgcattingwwaterisithmiitedta contenh $he pravess éermperaiggtof@noofbgas

or 0.001, ilo -

oxi i ng ssiehiedPing SomBelito Biha S wpREr iesF RhGeraflirt:dt3en
of f - gas pesdingg wateoughes atab kiaocksayneé peatie cdinscedd ablidseasrecipitots
0.001, or,0.005, .90r 0.01, .qr, 0.02 square ters, of non-pressur

ol at | ngUBERaY. D8y tidly SerosPRIarEHTE MR PLor e AN tskeg
oxi dat i onah@aplerorate®dioym pifihgf eloakisionat uhdss tsuaBoUlibdiéulatéd 8Qepsitsd0
percent of liquid droplets smaller than at | east about 500, or 200,
or 75, orAoepn r@h@ﬁbepﬂmws digclgse -tgaéol@w@@inﬁafearerén@alm@menﬁ%&rsan
are renoveg LLo +0 =03as. i n di scl gse t e
vari ous pelpes? Eagater Pdbodiiingddg . k) oreuRTiichibh S Ul AR Culdindref?
knock- out "oopdapsesr offegas!’ mpropingsn offrgasf whgeain edtt least va tporiben iashbegn

bypassed anofc'eggesd in at least oungégﬁ-éés Eéno%rn%]éﬁ”ed that at | east a portion
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nmet ers above ground surface elevation. It is preferred that the

el evation of a highest cooled surface in at |east one off-gas
condenser WO am/0b%ast about 6, or 9, or 12, or 15 net ePSCTAIS2WS/0@f76sund
surface elevation. It is preferred that the elevation of a liquid

i nventory within a knock-out neans is at |east about 0.5, or 1, or 2,

or 3 neters ab the surfac | evatj op of suryound ground. .1t is
reterred ¢hattionb ErepittedRaoRat SBid et Gardensg ardiine, invigcKetete
nmeans i s L&mpriédPair2b6kig Wheréh alibiertrairid.in @bnfachRitArdnaleme, Koratig,
surface el evation. [66] In conbination with inproved power
recovery hean@xohange -bpasdett Bedagremaentabing spidseffoagealti inPreteredribpt
accor di F‘gfo‘rgedjb@?ﬂ[f%ﬁe 568 18ES b thavie S W gBFo%%%hg%\Sﬁgﬁ'étﬁféO}é%Ia‘iﬂ Aheat-
surprising benefl P Sm | eavi ng 1 ncreased anounts of wateér vapgf I'n
vent ed of éxchamgenboundang tsunféiceg ¢drdaigingasaid bfigass lbis pedetradt thaf tfam

acconpany_such Jncreased anmunts of er vapor., Acgcordi.ngly th .
vent o SRR B8 G B SRy SrL i ermiphBRE o fov Afercer
wat er Vapi@éﬁ%}@éﬁﬁ@%ntrﬁl MeafBdRBSRledolof adjast the HMOGHE eLb.gRE-d@dting in
and/or a TOD inlet off-gas. It is preferred that the vented water

vapor is espenseie ah ongaoRrogessyeriatie: ©go, tempestiura@ndier prssuEN Of

of the \Aﬁ&@,{dé}\,fseﬂ_%ﬁ.é]é& r@ﬁ'l:pBthuFéhbﬁdl%chPﬂﬁ raﬁgﬁﬁnééﬁ&n%eptliﬂyehcﬂéﬁﬁca@f

oxi dation reaction i'h vaporizing water liquid in a once oug _
t ur boexpaceiopogtiorrofc pither wondensersethgaat andipr tcondgngaigpbyaannEreting s

for treat ' T 1t L. .8 1 Lant i ncrease in suppl

of refl ux'q{é%%u%?@%tvéﬁt'%%gpwgﬁgpggpﬁﬁ& ‘ation neans. It igp Y
preferred that[06D¢ Ivéstrestenateferredipioat said adff-Yassiondbosdr f@duciog Holid
or 130, or flﬁ?o wei ﬁht perﬁent of the vvaier oft TPA for.mati.o st To ﬁvc}'d
overly deYf§ti aPPME % GOLUBY VAL s B) FOR ac%y‘é"t'%n?%f‘dﬂ‘q'ﬁ%’r s ef'¥d'thg

t he oxi dagkdhangeasdungancaitidesitntaiRingl Kiid @ﬁ-gs;@uri;c%‘am‘fertréwtwmto@bling
anount exceeding the water of TPA formation are discl osed herein.
[67] It iwalareflaw rate.t erplingewated Riatetemagsature.nador cPolng t WatehQulet
of TPA fo{?ﬁﬁérﬁﬂr&%@hbﬁgﬁﬂ%&ﬁﬁgﬁé dind\t idf U¥-§hs WBbIRg InhRispBASe to at
entered the process wth the Oxidant supply, re preferably

conpr esselgaahbie mrocess. varkable edd. e teraperatuse randidr preseureyefpeendanser offg

vent edwedas oRisrtireaRgl T, Rl BAEBoRGer Hbio cherfioRt Goribb ol 82
at | east eaithmordondensér offiges driforedoridersatzy by -anyi clalin® medsuseraent, iecs.,

o oo Bk b BHEOSY S 4B S ot AERShe SRR sing

over - OXi dﬁ_bie@rbxﬂfngaéawﬂfbétéﬁcéﬁtédsﬁééi%hﬁﬁﬁe kidp@r Rae aftempeirstdrd of at
correspondi ng oxidation reaction nedium |t is 29 . .

least” about 50, or 60, or 70, or 80°C. It is preferred that said cooling water

comprises water cooled by direct contact with ambient air. it is more preferred

that said cooling water is "enclosed loop cooling water". It is preferred that said

enclosed loop cooling water comprises a reduced amount of Total Dissolved

Solids (TDS), e.g., de-ionized water or steam condensate. it is preferred that at

least a portion of heat is removed from said enclosed loop cooling water in a heat

exchange means comprising utility cooling water cooled by direct contact with

ambient air. It is preferred that at least a portion of heat is removed from said
enclosed loop cooling water in a plate-and-frame heat exchange means.

[061] Optionally, it is preferred that at ieast a portion of the conductive,

isolating, heat-exchange boundary surface is removed from duty from time to

time in response to at least one process variable e.g., temperature -and/or
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preferred that vented water vapor conprises |ess than about 0.05, or
0.04, or 0.03 kilogram of water formed from over-oxidation of

aromat i cs WAGIHAAAt per kil ogram of pX fed to corresF&AdISAY/005763

oxi dation reaction nmedi um [68] It is preferred that vented

wat er vapor in excess of the water of TPA formation conprises water

formed frominjection of ssurjzed s as .
05, 59 wehgRpUsey tenap o -a3s (eBeSlEE ThoR GoRfiBte B RBhgdies iy
2200) i nt&@n@épﬁcﬁﬁéoélil@Woﬁéﬁﬁéﬂ é‘dﬁ@nbtalqwf-@as(dndmﬂconﬁbﬁé%rte,dany on-
applications conprise steam as sour ce \of 't her rral §ner$ 3

f 1 ushi ng mmaﬁﬂ@m%na@ t'§'fraEﬁq eorepasitionrl angh gid @/ #%e portion is

preferreddhale y‘?%?ém?ﬂ@iﬁ ﬁtﬁd}n%ﬁ%%?\nﬁ%f\ ffo%g)"@# fasndltAlowing

formation corrprl ses at tion of water used to scrub process
vent s t hattiléybesadmgehtd.y rel ease gas to ambi ent surroundings. It is

preferred that t A

formation co @Eﬁ‘af’mﬁé’?ﬂt #%6??%?%@? %')'tnphuseﬁc?rF gérg;aégq 'rno%rf c
separ at i opff-gag domdanser et bypasisfa pattioonobhutbosxpantiat piftgaseamuveadysaid
process conpri sing disc| ols%r es, |

7 351, 30600TKIRNSEN S fnlise B 'ﬁugsuﬁgmé’%dsth%@éﬁ%é's‘??"s“m °§[%fh i

is pref efh%érdopﬁbdmbmdw@é@rerv@owdwmxcg&@h 8hs typav¥ethg crehtes Rfew
formati on conprises at |east a portion of water formed from oxidation

of fuel wprblasps iayenl whilaiselying the feeds o gdisishandetanteph engrovremoyal o
sol vent sﬁg% r
turboexpaﬁga&ewd%%%sy&emlﬂ{ a%%ly%?feger g aﬁélegt'r:]l% é%hﬂt%ﬁr@a%%%rgyn
excess of balarcavheeausef scRt vaporisinoh eaanippq:oMsad fiognbypasspdaff-gas. of
wat er co froman adjacent PEI g

process E@P cﬁhgr 3?1? Iq@? © &3St ﬁf’%ﬁeiﬁﬁ%f ég‘%{)ﬁ@ t§ ?étt%' -Eﬁé ey
of a TOD. palants, theevater Balahbalis apwt fBEmaoscmmsrecewdrpsgstem smaklng e
the m ni num hor| zont al di stance from ocess is |less

about 180tPcouered Sivent RESOMS Koswet P" g%@@ﬂr‘@aﬁ IFatlse é\’H”‘?—’?:eF in the
process f ghBRnflbf VRSEseht rtewcp ranq-;t.eﬂﬁEFéwgewgna’BA PHTHICt SEesHalyp ait ds

TPA process. |t is preferred that at least a portion of said TPA

product i dedieble o wcambingeonsiensetiptigas mnddveassiheltens fertreptaeat in a
wi thin | egs, thag, ahaiten(fronflentd tred raéﬁt rgQéné‘ d,]BWe%elafstu%B rB&ABinatjon

forrredfrompa’rax ene, aratolua e an ara-tolurc aci
It is pr eisepmbkdzmmm:tbedaeswamaemsohfog iB rtxmm:alm cre@reﬁ wher @seoliler, iguid-

|22t 200Ul D08 e 3 S Wi b RS RE L P A3 an
f rom sai daélosob peess dafgéress Whlanreabectt td.. pittingr cir@siororin Ocohduits Bné
kil ogram gc?&lprﬁleln?%?meogemwastoﬂs BIon‘laot%”c?élfe?;{‘ agfdrgglé(s on cooler and/or less
turbulent surfaces. Rapid removal of such an aerosol from a high velocity
process flow is difficult to achieve while limiting pressure drop and/or input of
thermal energy, notwithstanding that such a fog may readily coalesce to rain
liquid droplets when provided longer separation times.
[063] Accordingly, the inventors have discovered the following preferred
embodiments for the present invention. After exiting a turboexpander, at least a
portion of off-gas gas is bypassed around at least one off-gas condenser to form
a "bypassed off-gas" using cne or more of the following preferred aspects. It is
preferred that said bypassed off-gas is cooled less than about 60, or 50, or 30, or
10°C in a heat exchange means comprising conductive, isolating, heat-exchange

boundary surfaces before combining with off-gas exiting an off-gas condenser,
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[71] It is preferred that a TOO is self-fuel ed by oxidation of

of f-gas conpounds conpri sing carbon nonoxi de and VOC, especially by
oxi dati on WD 2MBtOR3BIS acetate. It is preferred that the PEENUSZ@ANEIE3 Of
off-gas is at |east about 60, 70, 80, 90 percent of all fuel content
entering TOD. Fuel content is evaluated as the heat of oxidation
reactions %I el di ng_o apor ghase prodggas CONnpri si n? wat er vapor

carbon di ERI&dB9 A O randionbeing relegsed ip amiient-IHtQUALINGS. ot fis Béﬁge'i@d

| ess t hanyahQuid s&d offfds i9'at feafdt aBéutlﬂ%rl@ebF@nér Qtve‘id}ﬁ PEr Tl
fuel content needed to operate the TOD wi thout a cooling means,

sensi bl e RE@asma)tG aturboexpsnder. gaslwefgaedathaﬂwd bmwﬁeofbg% wtlegs
heati ng Oit{aﬁ@taBBuP%oOtd?e&o' oflUidl oPVBRL e rﬂe Ghi Pyauc8ﬁ‘ | LOgn RS S

or indirec across’'isol atI'ng conduct i Ve exc ange S aces.
[72] It i mrboeaipmnlded thaprefeiféDthat the dlbwl daye obyaid hypassed ofgfakyis used

fuel ed by, net cetate .in off- as ccording to the foll ow ng

i scl osut 15 Bcist 1S Hbat & Pl datxroslindn yoroReeee b #h Bast Gredomssss
oxi dat i onyafiaties £9. T{%%;héraﬁﬁetarfa/@cpﬂessiiecBﬂebﬁsér%radfﬁ?wommpé?ame
art for isol atlng nmet hyl acetate and then hydrol yzin W th water

to recovePn@etiow eate @fcondeRseritiisygiasice ccwep%m of feithee enderser

oo Us 30078 oHEE Baa B0, Gy o e, CRARINET, P 7 Hifeped

whi ch ar ecomposipomeltan:alts;s r df isr emrecbutlmtrs)and ypassisk ofi-gaseik udombined

ommonent i diifadiE phBERR dfgtd bt fasimr@i a T i B et o rp.2

of ten contraixed ofbhas’ befoye yolebbe agvambiznofsuleBndiagsl ac;etmrefacedithat a

Achi ove. T KIGERa (Uraser AHUFBY 2tEotieOne GRS OIS TerUras Pecesses a
pol | ut ant past AC Mbﬁgbfn&irméhséﬁgﬁ 'tﬁér%b? prbﬂuéd‘ig? d e ockQiiit BT-g&s".

off-gas is too hen su?p enen nmet hane,

met hanol , Pf&teqabba |alt 'ﬂ@ﬁtatl%' IGp 0 8§ 58 &welghbeerqenéroaéhe liguidegntering
d
required LoaneLek! %E&e%ﬂ .Iggééélléﬁ%f] Qﬁd %}(Cﬁ Fbﬁﬂ%&% P@P 18 g—%tnaéﬁo'irt 50,

[ 73] The 1 nventors have di scovere erred ranges
met hyl acex 95.eoii 99, kardik8 ovgighif fergent, ofrefhgas dinitaagansiedmi ary opaning dre tlnehe

fuel valu th ace i n he

operati ng’%é‘%&és&f%}r/éq <§r hg‘r SEJQp %@?Dtoﬁgg?e %Sf'g:pét 9 o%?%tk% ?'ﬁ’g means.
ety s el ?fe‘é“’“f'ﬁ';f@fe baid F‘“““"“‘a’?‘e‘egﬂiﬁ"é Seqodadi arloasd
oot ot gyl SnBRG alr Ieatt. ARe BeR neonHeresr | Broidne SGes Bhisdiauid
0.003, or rRitPPase Mowdindd Gaid knScKES: JﬂelaﬁsraﬂaeE@ébiyl h.aﬁaaﬁhtéfr d&?fsfs%‘ih

to corresg%)ndl nlg oxidation reaction medium It is pre erred that
met hy| oneang fiom lanoerening dpeatgd sbalp/ @ fovr nlegfakomnar rafhgas

T is | eé@n&e*ﬁ?@r Qb 3pcorr erﬁci%l?\nre'rti&ﬂ v%lo?@;?of@ﬁ‘ Qs @ Saity! kIntii %W}t

per kilogramo spondi ng oxi I'on reaction nedi
i s prefermedns haﬂesmmla;nlam;ét%tm Sravedes 1anelee ger ssicond eﬂOhemiarB—:Opf

ermboa! mer@ a1 RETPoENtRetcn (PreftbT e BFs e bl IR B -

and/ or negdwiokaidokrictitout ménee e gk thbih met 60@%@ ovf4,- a3 restesy peg
a TODis less th out _0. 030, or 0.025, or0015 kil ogram
per Kil ogPeaAngsat %@P geh gé%ﬁt?%ts‘f?(')"ﬂﬁﬂl H&"‘&%F’Ba f Wapbfa&'ﬁ G’ﬁaﬁée?'%ﬂ?c%

i's preferind drtg é@hﬁé’éld%&ﬁl&lt PhedHsdigSesd tHa‘ﬁaﬁtSOLﬁbZQ‘}‘toﬂ@ R'8, 35

or 40, or 50 percent of fuel content entering
seconds. Preferab[y the mean residence time of off-gas in said knock-out

means is at least about 0.5, or 1.0, or 1.5, or 2.0 seconds. Preferably, the mean
residence time of liquid within said knock-out means is at least about 0.5, or 2, or
4, or 8 minutes. Preferably, the mean residence time of liquid within said knock-

out means is less than about 60, or 48, or 24, or 12 minutes. Preferably, at least
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[74] It is preferred that acetic acid content in knock-out off-gas
and/or off-gas entering a TOD is |l ess than about 0.005, or 0.004, or
0.003, or WOFHD/HEItHgram per kil ogram of pX fed to cor FEIPERHIPALS763
oxi dation reaction nedium It is preferred that carbon nonoxi de
content in knock-out off-gas and/or off-gas entering a TOD is |ess

Lhen aboube 1Sl Bindhdt sl e TR fESS R mbRg By

a dry basis™w on-c¢ gaseous ¢C
However, surfacesyixdipsiudet|veitiio saak keodkeautmedns nPrefgrabihdhbesolid surface

conmbustible fuel intripnsi¢c in an off:qgas or, added fuel, in the TOD.
Ther ef or e3™5% iconiaty wioffroan £ESERE LN SRS HORR I oot
by a TCD ppobgssr §.000, &P 002! 0PF 004 @Gudedmettirs HBPkikddrahol B g@eexiting
kil ogram of pX fed to correspondi ng oxi dation reaction nedium This

| ow anpunsaigiknoslyeui eeassmbitraieablyh dhieass agpertien &f aifags BIsng ghrough
£1ici ent . . | ; ¢

o1l et s nekPLRFTARTOAALHESR Bal aBAR) 684 {0808, B D01 Bf 03

known i n sduesremetisrs efandrmpressesmisolating solid puddceTareasparMilpgem of pX fed

conbustiopn heat is appropriately.controlle i th t operati

ot hods. aleariongRePBRRR atug? Mdlm o otfetahiy B €T RO, or 80,
that a TGh opepdct oMiglidadropiels smbkemthbn tag gt aboue500, at 20 ast75, or
about 200, or 400, or 600, 800C, It is preferred that at | east
about 94, 2BrMigeons,presgnt i oflcaamPBteBOCR dosk-ouh Beans Are dpmoyed from

entering pnd b’ &-834. dTHRinkenter? defoReahatifiesb N8 prefarrdPfdatures

preferablcgéi the TOD neans in all disclosures herein is a Regenerative
Ther mal r geknask-quRTansearareferred in g knpckAgut sneansnireaesing copdenser

destructi g@’ig% eﬁiﬁémﬁh W%ﬁbg@%sg@gﬁ | utants in an oxidation

reaction -gas, nmany urre stantial renoval of brom ne
fromthe treat@84dflf -igaprefamed tabnatnteastducpartion i of diypassatbmdf-ggs is

aqueous scrubbi ng. of reated off-gas _from e |1 qui
corub; ngstestel e TAP. Rl S alisrsteS ol 1 1, PSoa o oo dlpfipes
and sodi ugxifeidsan bifigastadnensieic eMensiprefelablyratikasthtportidreof bypassed ff-
concentration of various salts bujl d% i n scrubber ter, ,and an

. ; | u
of 11 uent $ABRAAFOIES MBJSF A PABIN ST GABCHFSSR OF-GRAOLNBIA (et off Gas

water. Pr Béi%i‘@@htéringﬁéy cth f aruaa prerBBE! tHEHRIRNRI LTS hddéd bd %ilgel the

water. More preferably, said scrubber nmakeup water is de-mneralized
wat er, detanepraisge whssid, mived off-gascriereornierira@eTOD means. This heating

reduces condensation in off-gas conduits, vessels and other enclosures and thus
minimizes the cost for materials of construction. This thermal energy can be
added in whole or part to said mixed off-gas flow, to said bypassed off-gas flow,
or to said condenser exit off-gas flow. It is preferred that the temperature of said
mixed off-gas is at least about 10, or 20, or 40, or 60°C above the temperature of
the off-gas exiting said off-gas condenser.

[065] The inventors disclose that it is preferred to add thermat energy to
knock-out off-gas according to this aspect even without bypassed off-gas. It is
preferred to locate the off-gas condenser and the knock-out means as follows, in
order to balance simultaneously the cost of pumping cooling water to high
elevations, the cost fof tall structures and supports, and the provision of elevation
to enable gravity flow of condensed liquid in and/or through an off-gas condenser
and/or knock-out means. It is preferred that the elevation of a lowest cooled

surface in at least one off-gas condenser is less than about 50, or 30, or 20, or 10
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[ 78] The inventors have discovered that said scrubber |iquid bl owdown
effluent essentially conprising water is advantageously used as
utility wawerzg1046z$13 cool i ng tower nmakeup wat er. Accor @CRFIS09P57435
preferred to use at |east about 0.01, or 0.05 kil ogram of off-gas
scrubber liquid effluent water per kilogramof pX fed to

correspondln oxi dation reacfion nedium gs. uti n
di schar gi AF'ESi %’%’@rQﬂ?HBF %5{3&?3 glgvaliaflas e'ﬁd?rskerfelﬁemlﬁ? Oan /dr
directly h@héai%&ﬂléd SUFAGIMTAtNEEst drie @m@b@%bn@&’mfﬂllmbagfaﬁcRRG or 9,

i nvention any effluent water obtained froma production facility

conpri si ngr 4R, oXi tamesersr abeva grounistsuiacm glayationedt 48 pictesed '@ﬁt tog
to .05 ki E%%ﬁt;ﬂ ij%‘ﬁl Gl Yty vﬁ{huﬁ)grknlébi(%[ ﬂ{%aﬂg i3t IE§& about 0.5, or 1,

correspondl ng OXl on reactron nmedl um as wat er rather 'than
di schar gi ng2f be3 meterist gbovat the Smeaae\maumtcérsurmead geoundunit is ar&i&e@ed

or of or r ba BRI SEYALON: oo ievhar ey it KRafbrRY his¥iS mpre TRas

reaction abéutds or HBCHULD, rw soekterd abovs yrownd stefacs drvation dat i on
reactor sources, for processing through a, shared conbln?d sol ve

recover y and/ ol068: Hpd Pambm@ﬂﬁeawgh {ORTRYE JRAVRT TeRONRY TRASR R <iFgas
reans, é’i{:{?nﬂgﬁﬁﬁd/orgaf %Qﬁg?/ oPROFDPSARBFHRP®S disclosures héi@in, the

Undesi rab respect to energy recovery, the operating pressur es
and t errperrmeutoes have discoverrad\a swaosing benetl fiery legwingpincesased amounts of

subst ant i f r

primary r?gh’;%’ri 0 &r@'@ﬁ%ﬁa‘%‘ﬁg@ésﬁ %nbﬁ§ 'ltrz%(?#d‘ Sﬁ%é %ﬁ%etggﬁfssé dg%g%stlhgrtl
of I hi gher ofulalembmpaay sueshc incveasdd agammis ad rwater arapoessacmrdmuctth@n
valve intpo | ower e .0 as_usual,l nS n|f| "

entropy, E‘é(ﬁ@ﬁoﬁﬁ E{F‘?@ifimawuﬁﬁ{feﬁb‘?vm‘?? n"teg?splé’ dﬂ%rge {Slr WHY.

However, pheeRf ﬁ&?@énddﬁé@ﬁbﬁ%suéRﬁubR-Mufﬁf-ga@SarﬁﬂﬁﬂEﬂ'Q}D inllattolffegas It
comnbi ned of f-gases at the inlet to a turboexpander, and t ned

of - gas f iscuefaiesskthat thecvarted watercyaprrisjess thian akoyt 490, gk ,or
TOD. 200 weight percent of the water of TPA formation. This avoids expendlng too

much heat of oxidation reaction in vaporizing water liquid in a once through
turboexpander power cycle with subsequent capital and operating costs for
treatment in a TOD and without a concomitant increase in supply of reflux for a
solvent recovery and/or dehydration means. |t is preferred that the vented water
vapor is at least about 100, or 110, or 130, or 150 weight percent of the water of
TPA formation. To avoid overly dehydrating the recovered solvent system and
thereby upsetting the oxidation reaction conditions, preferred sources of the
water amount exceeding the water of TPA formation are disclosed herein.

[067] Itis preferred that vented water vapor in excess of the water of TPA
formation comprises at least a portion of water that has entered the process with
the oxidant supply, more preferably compressed ambient air. The preferred
amount of water vapor entering in compressed air is disclosed elsewhere herein.
it is preferred that vented water vapor in excess of the water of TPA formation
comprises at least a portion of water formed from over-oxidation of aromatics and
solvent. It is preferred that vented water vapor comprises at least about 0.05, or
0.10, or 0.15 kilogram of water formed from over-oxidation of aromatics and

solvent per kilogram of pX fed to corresponding oxidation reaction medium. It is
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[81] It is preferred to process off-gas fromat |east two distinct
reaction nediunms in a shared, comon sol vent recovery and/or

dehydr at i oWOrREHM$231% ur boexpander means, condenser neansECIKPBLRIOBITE3
means, TOD and/or brom ne scrubber. It is preferred that at | east
portion of said distinct reaction nediuns are separated horizontally

i h h b 1 500, 3Q0 1
reter o+ Brejeaed a el damer3aRbr tREPrpeSiest ootk QoPah 4 o
two diffees kibgraessewaferdoirhéd BB beercidativpdofomdnmutics erResoluentnger

at | east one piece of common equi pnent, sel ected fromthe group
consi st i néfilegrapyelt fgshiedarespanding xitpdine épachioneedigAbek- out  neans,

TOD and/ or br org Ta M f
f%ar‘ag f g‘r?ér Eﬁetf&rred that venté@@étev\bﬁg?r{ iR g'fi}:@gs 8NtHe \Ir:?]tgﬁéf TPA

mxture, it is red that the anount of -gas Int
m xture t fiemMmationsenmprisgst water fewaed oy iecioni enpresawnizeshstear (ahleast

h | h t of - i i i
Cocrceq” T PRS0, %0, HE 4By &b nPhorcBhi n8R, AflebiCadBut 0P of 180 0180, or
]E)ri mary amgoscepmﬂdcaja %proa‘:éssgﬂe\{v_ i:(bm'pzipg diquid Gdlv_bhat llélfeTergﬁ empiisbétims

rom secondary, oxidatl on reactl o | UNB CO r ses SS, . an ou
20- or 10 OBIPTIES P RAGTRUIGE e SRIOKANT 8 & JHEhna Meghry e

and | ess tBARuiIBH WBHficds, ard ék?)ipraéné, 1Pis Prefeir8dtthREVERRID Watdrheaptrsia
of dinitrogen of conbined off-gas. In mixtures of primary

i 'y and
secondar y e¥eéssgefsthe wateg op T BAciormatiem semerises akleasl ainagtion ghivater used

02 or b1 EEB ABER< Ay Bt SROL Ry PR S Ba o IR Gngs.
and | efssd}islni@tn-:;fabgﬁtthfat stenteid \maibrfv]tca_poﬂ.lm,exoessooﬁ tlvmiwlﬁieri pérTthﬁntfc;;rlr‘ﬁatIDne
that at | cauprSEEH: Rpst AROBE & WP Osge a5 anpiittrapls sipfiefpf i th =
regﬂJ imoinsefcafvegiaﬁgﬁﬂmmamt taﬂmarztcatmﬁtgﬁcmam rprooe;s‘osdabrirnpgghgg?istlomres i'nt
ggr cent oy-ggg)@@'i 8'9’ (ﬁ&%é%}' ﬁ%m_f;"%r:;%rﬂpdgi‘\gaf: %nAPBéEHboﬁ‘?‘?r%(g%
for procegpiaggan a shared, common sol vent recovery and/or

dehydrati on neans, turboexpander means, condenser neans, knock-out
means, TOD, anl068] Bivpreferred thasented wates vapartia exeess abtheavateeabTPA

portion o = ' ' ' r

Penmer at uiRigiofSearhb MBS foaRFEOBEAION, BEAaEF fopmatt frbsy Bafiin Bf fue
pr ef er r ed whieat optionbhy ssed tpdwest off-gifs bétivegaanf outiatJeind s eclveantatregovery
nmediumis _fqrned,a er 50, or 240, 01
230, or 2?8@[” I"g“}’@mﬁ?ﬁ?‘r@?ﬁ”ﬁéﬁg’? 8Q¥étﬁ§°ig%q§%8§?$%dne%bf of f-gas from
sai d secondar y[mgx;li g preféosdrtitht aentedpiates uagordh extesaltheakatst of TPAr
10, 0113, _,or 16 bara. .lt i

of f-gas fIYJM 'QPOC%BQﬁ?éaétf/]e%ég{aﬁﬁﬁr"%gn; ?t g}[’ é%ﬁ&i;@g@%é&gcéﬁngT
t han abouprdtdss Oand4entefing &heOTPA4 pbsdeds before the outlet of a TOD, more
preferably before the inlet of a TOD. It is preferred that said PET process is
located such that the minimum horizontal distance from said TPA process is less
than about 1800, 900, 300, 100 meters. |t is preferred that said PET process
forms at least a portion of PET using TPA product from said TPA process. Itis
preferred that at least a portion of said TPA product is fed into a reaction medium
of said adjacent PET process within less than about 72, or 24, or 12, or 4 hours
after being formed from para-xylene, para-tolualdehyde and/or para-toluic acid. It
is preferred that the water coming from said PET process is at least about 0.02,
or 0.2, or 0.3, or 0.4 kilogram per kilogram of water of formation of TPA. |t is
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[84] It is preferred that at |east a portion of reaction off-gas from
at least two distinct secondary oxidation reaction nmediuns are

conbi ned wwohropastsidt her and with at | east a portion ofPCTamedipoes7e3
off-gas froma primary oxidation reaction mediumfor processing in a
shared, common sol vent recovery and/or dehydration neans,
turboexpander means, condenser neans, knock-out neans, TCD and/ or

br omi ne s@f&f%@qi thatithe qubﬁreswnsdrqméﬁldaE’ET@a@@eS§ ip dessi than eooyt -9 s

from at Gaéz%ar@b"f? Oig;cé)or 'ii%m i kggc‘;ﬂaﬁ] 5%%fﬁ%rr"ﬁa iGHBEfBRUr e of less

t han about greater an a portion of said
of f - gas from sHI7d] pit iiseprefersadd thdatoa T@RACIsI eﬂf—frmﬂedjrhy bxidakorp rof f @ff-gas

that at | east a portion of o as fro ndar i um.i,s,.
ormed at Sampafiny GotrBRsBh GrbpideneRits B, V05e SBetilly iy ByiBtian of
greater thathy apetté.on |@bref@!rdd qiéﬂs@me‘l b@meﬁ@bﬂoﬁfgbﬁﬁé Ht le¥b0abaRB0,
reaction rredl um and/ or qport on of said froma distinct

secondar y /8x#&a1d chfeafa%ft Ifveheentgnt entering Tﬁ}fgf Epebeprteniis gvaluatad ag
portion thesﬁéé’t &f xi@atonf FARIBAS %?rﬁﬁ&%b%r Fiﬁgéé' 'ﬁ}doﬁjg é)gaﬁlnemﬂf\nla er

tenperature of |ess than about 2 or 15, ere
a porti onvaporsandicabpngliexide @aSa!tdsst.zrefemedsféabmWntmt dhoffegas is less

t i t hat,.at
o 1 gases TEnaByt; bod. ol 80, °bE 20, 9P 11 B8R, of e hinBufh 480 PhRy
hori zont ahégddd nnm;aeramrmed'rOIfwmmuﬂ aprooling yneramapmgo reemsitilel hedyind efSsir
th bout 6 8 t | f d th
| ast oneobPtisr; gas/End?! anief el OF daisut g, A SRt st olbef Havidon
reaction Wﬁdth'ém:lﬁréﬁﬁf@} &6hiteyling ey drMnaurmlyaacmst iOIBtING cORAELLNE IHERE Y
reacti on nmedi um by at | east about 4, or 8, or 16, or 32 neters.

[85] It i|eXghaBgestEace® process at | east about 40, or 60, or 80, or
90 wei ght er o t f t
ght p '?k!jcﬁ ist prefeited Wa?genfé%?g% Dgon{)* ;H;«(?ﬂ 5reﬁ§§nrfe{n9g‘ ﬂbldboeﬁf

one secondary oxl dati1on reaction
40, or 60medyl gostaty ingf-gas gecordingdertire fflowing diselosurege Mdthylrasetate i

of f-gas f (o] { t dj r n
fur booxpahda M arArBer . (R H6ia.iBRE SR ReR b BB, TPRch) Sten P8
brom ne sTechiotogies are knt{J\Bﬁ] inTHRe i mmﬁfwhmomtuhgrmem}dra%elam}‘ %mdem%ror
a process uci n eTPA i n ch 1ot ocar bo | C _Qacl
pur b caeafaRedBuin FaEE 10 seine? 2CahE scki s Svemicanc, prerogiet fefhanc
6, 000 ppr@mu&ﬁtoq“h@nﬁ@erﬁo:@um\fe Gﬁ;c-o"PéfedltﬁaMQh féﬂrdi@itarpﬂ%?ﬁﬁ@sl%o@dtérﬁ,
acid inmpurities cog&gl se | ess than about 000, or 500, "or 300,

200 ppnw; &-and/$PBRIHEB AN HSu%QWQRQ%Qﬂ (the wtlmsglpﬁwneﬁﬁerﬂu@h ?fq n
any rel atjhusmbhadibg- b;')’br%?&%hl?é’xbfér’e affirgwb U T & 3@{4}@&310}‘1 %PMRE! RSt

benzoic acid, para-toluic acid, car boxybenza
[87] The formatien oatg aienethyl @@&ta&m@hgm eom@nemr mpmfbgas hag qotaiatfweda,d

TPA th

i te TBnphedifidtaide, fE AR oRAP bnirk vy sl b8 o faeh |

a spect r cwwbacetici avid.r Metimfl asetdie psoviddsiasedul fuket c:mtemrtoET Oms Inr eraento
(Hunt er Associ at es, ]ﬁ%Pﬂrato 491 nset, Hil st on,

I )
U 50560 S50y < il o Fraperai s and desijoton, O Peotigh cL PSS PBE R
readi ngs memy AiethReitsdE@0NEtheofucy BbMENH HIUT-gRS & RBN6R, m‘ent&u;b@)emé»ﬁtlarﬁ

negative readings signify the degree of blue (or absorbance of
yel | ow) . fuels, e.g., methane, methanol, Tuel oil, must be supplied to the TOD in order

achieve required temperatures and destruction efficiencies of pollutants.

[073] The inventors have discovered the following preferred ranges for
methyl acetate in knock-out off-gas, ranges that usefully balance the fue! value of
methyl acetate in a TOD against the capital and operating costs for further
suppression of formation of methyl acetate and/or recovery of its acetic acid

content by separation and hydrolysis. It is preferred that methyl acetate content
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[88] The inventions herein apply for processes converting mxyl ene
(mX) into isophthalic acid (IPA) in all aspects of the disclosures by
substit ut i W§ 2006233 a- speci es for the para-species, e.CI/FRIPEISTHK

| PA for TPA, neta-toluic acid for para-toluic acid, and

3- car boxybenzal dehyde for 4-carboxybenzal dehyde. Thi s extension

[ f k
i e 1 1 Ko k-aNFSRls afttet, o B0 RT B 5, TORE (AL Wt AbsBh K03k
and | PA.  0.005, or[BQJDYAwe@Usaomldgmnlpsmenilogmnpeftpaq fedh do t corpe3pohdingg
reaction off- 3as fromdifferent reaction nedi uns for I‘OCESSI E%(HI n at

| east one O%RTRMTeadiopBeJiuand lide Rigleyeddhabmetad feetale o0 BpCk-
condenser ;K Bﬁﬁé‘s%ﬁ?/&et@ﬁ- Sas EAkrird 4/ 10D BE %Esnﬁaﬁ(‘a'ﬂéﬁ?@ro\'ﬁp@rm 035, alr!

aspect s al so Ere onderant™ aromati c species in at east one
reacti on ©A0imri 8.034r ﬂ@mm peutkiagrand of neX pipedpmw@@rramormimndahon

spect es | DedliohSAghAN® \PRISERAFEP IR JAS TBHASS UPRILSE Ubetk 20

Al aspect n pe al nirng to recov ven appry
al so when oat30, ears 40 apob0 |p£mc@rit eblaueﬁmel rceot:arﬂaraderﬁmg)ra Tt lroranother

f f- f di t d t
S8 oo hthodmena B ventians s B TRMIGR BeUIvh GeeRtS ShRST dhand.
A| | aspecicsneht ih&nbarsat bﬁfga%GandYSf bﬁlgﬁsngnfeﬂn{] id tToAb §s S8V aidn apsuty

al so when at least a portion of filtrate solvent forned by separation

froma sol0iQBOpred&e23.nar 9820, ét!'oﬂrqqéntkwgré‘ﬁb RAToiegramyiafapKofsd ite

acidis sy 7 gﬂﬁn H:‘%ﬁ‘}l

medi um oxi gl zing t#%os*ﬁﬁg?wx'% glﬁ]ben %} ven hga%%rﬁ@”?é tggts I bl e!,&aért]ae
of t en pr efpervideseat leastatgut @6, bhBBr OM@mrHiihpgrc@nbnhali tueil wpoteint estering
from one fl.‘t(g ate isolated fromthe other, it is not preferred to
keep the e acetic acid and benzoic acid conmponents separated.)
[90] It is pr e[ﬂ?rdl] el i$ préefee@d thiat laeatid aa:dpmﬂtenhmolfmdokl-ctutamfﬁga@Iandfdr
(parafiltrate) froma svvhe ein t ond

speci es arog qgér%%tﬁﬂggﬂpﬁgﬁg IS, IRPSA hﬁ'Br@t?%ﬁ cﬁéﬁ’ 95@@@ or 0.002
(meta-fil tn@drm ;Eérqmb?ré?ﬁ %ﬁxsfehﬂ%@b@irésﬁd?ﬁhrﬂj Qﬂﬂéﬁtﬁ’( RIHCtion PailG. Itis

species are rreta substituted in a solvent purification and/or

catal yst pefeved ythat caeaen JRaReFGe a%omt%rasm bpeckery effrgaspagir eff-gas
cont al ni ng ge‘é TOH' ¥ Mss' Platd e k0! BPG‘3§,S‘<Hl5;(tﬁ§d) méib'éefr@érﬁ

purlflcatlonU|ts are conpri se osures in
4, 939, 297 evalSated3Bia Q%baaadeb (Slly ﬁ’am con@g]sahlfbgawusmfﬂ]mBBZSS

(the entire di S h n

reference). It ﬁﬁss? n@?’@gv E"]% lg-'cfeﬁﬁ?b@t Pclr eas?é Eigo '?'P?ianeﬁ%gy’ whether
para-fil ttaﬁﬁuamulemﬁetrmlﬁ'lasfcnhtaharbfé-gas ot adied fid, theSTE(NB tliheegfoes it is
conpared to bein i.gned n sequence. It | r red t

OOt o0 e ot R RS b R RIS ebdss A TS et W o, o
recover ed5pe! gt ¥56, o 400 mjsmaé Qep Sflografh 6 pXefet abtdoyredperding dxitiativat
| east a port| on of oxidization reaction nmedium and subsequently to

form a pofedciandnegima- Thist lewt amguniopf raguised jqombustion fsat i pehisvesh by
form ng apﬂﬁfﬂ%&@ﬂf@ieﬁ%t dt%é:ra%ﬁ%eubéed Rok Ia?éc{}@i‘i' g%g%a?tlhé 8 bf a
, or 80, or 987 we

about 10 I ght percent o

i mpuri ti eJOlkaoy edtreaten pikgas feat thet entny tessaid TODt anisckmyy gnthe art by
purificati n catal yst recovery process are physically conbi ned
with at gg@?& '%ng's or 40, or 80, or 98 wei ght percent of the

aromatic i npur [(I?IGQSTh@IEDmﬁ@' &fr cominstionf hadt rigltapphyprizédlyl controtesd with the
operating methods and off-gas compasitions as disclosed herein. It is preferred
that a TOD operates with a peak internal temperature of at least about 200, or
400, or 600, or 800°C. It is preferred that at least about 94, or 96, or 98, or 99

mole percent of carbons in off-gas entering a TOD are oxidized to CO2 before
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[91] Al aspects of the invention pertaining to conpressed air for
oxi dant supply apply when a portion of conpressed air froma

conpr essi owWorzeH¥i®2318 di vi ded to provi de oxi dant supply RCa/iE200bEES63
one oxidation reaction nediumwherein the preponderant aronatic
species are para-substituted and at | east one ot her oxidation

reaction nedi um rein, the eponder aromatic

ot e sunsErig e 100 Most preriy he piasdRs inal BRElesiirdsferein is 2

pertaini nge F@n%hd@%eﬁﬁﬂﬂb%déﬁ&rﬁmj geaAsdensat e apply when at

| east a portfion of oxidant-su 3? i ntercool ercondensate is divided
e

with part bei nwﬂeﬂﬂernravowa@m haleshyetions of taasbemdnengxide,and VOC

d
par i bei nCIaSTRY of PRAGHST, BAEIIE ORegas, Snaht BGaBR ks, A

pr eponder earhowal wfahmmnsepémneﬁhartmatm:t affsgﬂxst iThist bnhmme reduct[tﬁB]s -Dihen

one enbodi,nent,, it is preferred t fhat ,a maII | P ufactur|
process i 90 B¥% AGPEOHSSCH "T%roéhtﬁeT atﬁ'g ?'ﬁ'g QF@@Q

of f - gas féaﬂbahglaaﬁtgﬁlasuﬁgw custdotutivet @fmlﬁwt@@ﬂé aa@tsbarmm
nmediumis conbined with off-gas fromat | east one onder ant |

par a- subsPistlfifetp P@é’é‘??@ﬁdh@&lp[ﬁﬂ"dptsqus Qyvetipe doe Fﬂa entiadiop of ‘%H@US
arising feom Bﬂﬁzp.soﬂg‘?ﬁ aRhPbrBlAes WY ghuéfﬁlgerﬁeﬂbw ﬁﬁrmﬁétsﬁé plr@\ﬁéed

t han about 50, or 4 or 30, or 20 wei ght percent o he mass  of
combi ned aronggu& arniakeupsof hurer avaier. mfecablmcsatd)pﬁm}as srrublgerweplseup

t f t f
P4 “nen gl 3o lRTed wabr) S8R BrerBiatl TR frple% water iy o
react i on minkraliaddswatentdeniedizedtviater, fangiier s‘temmcahdéme one
reponder ant | ubstituted reagtion ' bt ferr hat
Ito hepoff gas a)rlﬁogsjwaﬁ?q ﬁw:eﬂtégf)g‘ﬁa ?Fltqvﬁ ﬁﬂiﬁ’*%ﬁ@??'i’ﬁ?gﬁj bﬁ?\%é
conpri Seseﬂlhehte@éﬁenﬂﬁl%orﬁp@sm@WaierQs a@traﬁia@eo@lﬂy aséd Wé‘luﬁhfy Méﬁ@’@

of the mass of conbined of f-gas and | ess than about

1.5, or 26ePlRgi f@merﬁeamwa ry rfécqsaé@@gtyf Itd'ﬁrnrﬁfe@@éhtd Hse%lwbﬁéa
of f-gas. g o1 of 0lo%Hiio ﬁ‘kﬁﬁ ﬁ%}(?% lS"érrh CRIBMEES WEteFBRPRIlGHHRR! drgsX
prepon erant

oxi dant to at east 0 a substituted reaction
medi um anfedt o aqornesa@mdlogeomaimhd@acmnl megium - asiBslity wader rather ithan

1)U ol 618 Sy \BISEY HELArPobl s o) Lo
per cent O{ambhaelt Botrahndrngs i lamothur eonbatbmisnt obhhes'air@tmhranyoefﬂumwamr

nmeans. i ent .coppr.essi on neans su i es oxi dant .to at
Teant oncoaR N I prafurus S TR B BBt s DYEBlO Fertian dneo e G
| east onepplgRO Y Rité oy mat@wh&igrémtcﬁcbmwﬂtwmr pedkitbPraint of X fed
preferred that preponderant |y meta-substituted reaction medi uns

recei ve agomespondigspiidagion regetian mediym assutiligy watey r\ﬁﬁ?%ﬁbarbéfs@ﬁﬂ'ig"&ﬁ
the total yegsity! AueT 0d dRktewaem $édtthedt ufiC BAURSTS HRECHTE ) Sambient
surroundings
[079] In an optional and more preferred embodiment, the invention
comprises combining oxidation reaction off-gas, including both primary and
secondary oxidation reactor sources, for processing through a shared combined
solvent recovery and/or dehydration means, turboexpander means, condenser
means, knock-out means, TOD and/or bromine scrubber.
[080] Undesirably with respect to energy recovery, the operating
pressures and temperatures of secondary reaction mediums are often
substantially different, sometimes significantly higher, from a primary reaction

medium and/or from each other. The simple expansion of higher pressure
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[96] It is nore preferred that said | PA and TPA nmanufacturing
processes are co-located with at | east one co-located PET

manuf act urWRGUYeEHEEs, |t is preferred that | PA producddTE2eR{0ps763
co-l ocated process conprises at |east about 0.5, or 1.0, on .5, or
2.0 weight percent of all di car boxyl ic acid fed to a co-located PET
manuf act urin referred t uced in

Cor | ocat el ioBlEoRT R prrons o peSfealE il VIR 1 loBbr Biesglnd Pk
wei ght peug@dlty afssmakesistgafftvamlenqopyl dalisinly tap IGssC in IsaBSdR@ENnPRbIlity to
manuf act uri ng process. A I n anot her enbodi nent, with or

wi t hout c&l? Stﬁir}?& Werk. aHGW?PW tilg prRsest ﬁ?"@f‘@?'ﬁ agefullyiretaing entbelpy in

portion ofd f&nsﬁ@dfdfpgassﬁs%ltn@wefﬁaacwre&@%am HRREIBHithed off-gas

pr eponder ant Yy et a- su tuted species I's reacti on
medi um wi flnwstisetily comngiaxﬂmgnﬂé&(l fuelivaluss at;eaducs‘a)TQDng,

selectively h r

col ored spgm gﬂiaqt] ﬁf% %ﬂf%@?g th%&ﬁé&s&n@tégﬁ% 89 %$§%&BQ le/gﬁ
said | PA hmﬂinldrﬁs RixTa rstaxred, onomgbrumolfnewédfwmzramd 1 Béhgdration | Meangm
a primr i dati on reaction i um t hat pon er

D S TP RS RANGRT MEAB s ConaTGES BleenmA Tk apns. 100 daedfpy bromine
reacti on geghbHE}. V@%Sﬁre?é/r?é&ﬂ%t @ Rkt ﬁé\’tlbﬁrﬂf’géﬂtméﬁdﬁeé&@ﬁ rhé@l]n%b&ét
24, 16, 12, 8 degrees hotter than sald primary reaction nmedium
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°C oot or pge R BthofefuRMeny selscise g tng BrdCer iR BaR huloPparider
lseconda[) yn'm?glcmmemedr mm@m@v&:&aﬁmﬂseawhmmemméLscmbber at
east about , O ofter than sal

reacti on nedi ulﬂﬂ%id‘iﬁ sf{’frﬂtﬁ‘ﬂ %[bB%’tgaéd“'XHJrrevtB is prefgred cS'PatgtB%ar%Qlf'ErOf
than sai dgprdffigay ih ehet hﬁ:&uf@dhétms bburlcédWr&heééwhdd?@tox%t%ndr&%ﬁbﬁd
I PA conprises at |east about 10, or 40, or 60, or 80

| ess t hanMEgslro istMogh less tr@odhe@mcwm of gl Oﬁﬂlﬁsaprfhﬁ‘ mlx&tﬂ)@t =sasowr§agt
bout 2 F@%}H f rPChh i :glg%
gr Ogo orﬁ@a1 pnrﬂ‘é Ooﬁgéﬁ}v&o 89[5&%!:9 -n ?(QLOA(fjeéﬁR%@%@r&g&s)%%c 0 Y

t he presenﬁ-gaayétnisi oreferkbdt that taﬁf-gamnadsieg ﬁtolg]oeei:mnctany afxidationergaction

wat er condensed and rat a ned S. va

far g coMePhets BAMprSERIFE e #5us 265 Br 45}, BF &, s Welkuf et the

means f or nmdpp vombiradestyas aad lessthantabaut 2@fdretd, e Bpot 3 eveighitpesdeage
of the mass of dinitrogen of combined off-gas. In mixtures of primary and

secondary off-gas, it is preferred that off-gas arising from secondary oxidation
reaction mediums comprises at least about 0.1, or 0.2, or 0.4, or 0.8 weight
percent of the mass of combined of off-gas and less than about 0.1, or 0.2, or
0.4, or 0.8 weight percent of the mass of dinitrogen of combined off-gas.

[083] It is preferred that at least about 40, or 60, or 80, or 90 weight
percent of reaction off-gas from at least one secondary oxidation reaction
medium is combined with at least about 40, or 60, or 80, or 90 weight percent of
reaction off-gas from a primary oxidation reaction medium for processing in a
shared, common solvent recovery and/or dehydration means, turboexpander
means, condenser means, knock-out means, TOD, and/or bromine scrubber. |t

is preferred that at least a portion of off-gas from said secondary medium is
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39 conpression systens using at | east one intercooler to renove heat
of conpression to nmake the process nore thernodynam cally and

mechani cal wp 2efofoezagi ous. Such systens typical |y produceTasaeensaes
water in interstage coolers, and this water is typically separated
fromair before the inlet to a subsequent conpression stage. Because
such oxi dant - supgl y-intercool ercondensate may be contam nated with

| ubri cant OrERY 8F ademperatuiegal akigagt abple e ¥ 160.n tqro:H%Q Ly ltis

di rected r I |
ki ey 1 BrefBrb WA bl SR O oftdfes fidrk safFLLAR A ki & formed

t echnol ogiate temperature[cfbags thiae ahout RSk or BAD cord? Mk ov 82Ut Hds preferred
fol | ow ngtﬂa{{pétol\éggtugsﬁ'uéﬁs o gamf,g gasa i3 3 .cPB{aé! Od}ttrgrn?é’ ur‘ﬁr Cfa%sasat

si mul t aneous|y reducimng wa er trea u0|ng Dsts
for pur chpedssgreotiatdeagiwboly ¥ nor 10,idri13y ondé dara.| It is ﬁraﬁereédamaedt least a

feed at least a t|o of o dant I nt.er.cool er-condensate into
S TPA pr oBRROTERT A BES ok SR PRRETIIRBL BT S dORRRS BF ZoPigSP s 1695
| east oneRin dsdutaoi am@r&%sgrgaggsa A TPA sol vent recovery and/or
dehydration neans, especi al Q;%t as reflux as defined herein. A TPA

filtrate sol vel84buitis Pr@éﬁrr haj et aast aqiestionpf seagtion affgasdtore @t deast
separ at i o, @ajyflyhor séc%ﬁaé{.g/ é&n@ét|o r@aﬁﬁ(%r‘?Hé%ﬁurﬁQ E@B?@B@gp rm{r?each other

preferably conprising I sopropy cetate according erence
cont ai nedahdmétinat lkeapt s qestion of r@emtloﬁwfhgaér fanby m*ehamoxr@tlou:ateaalcyom c

hydr ogenation of. c TPA, bher o lent vent, fro her
D Tha o e St esshid 1, 4 sBEtG00 afrnteh SEEPeglien) BRiior HRRY A
to feed a‘mdaaasturt@omrahd@fmeéng)ddﬂﬂﬁhs@u'ﬂéhrys lldmb]gk-@uoreang ITHODs ahéfor

I nto at ast (0] tilit system nore prefer risin
the follo %”EM@?P@ dhi§ ?"?ﬁ/ g?aéra&dﬁstf% offion ‘%50%9‘?@ o &k
and/ or -adpag aBEofdaty AiEHGRSs férR@Pht BdeMpbRitusy st 1898 {HERY sbcmtez‘oe roahlsy
a coollng t ower water systemvvhereln water i s cool ed @é di rect

ol

contact wPt A0apF 5°GA areatee than adrastion pf said ofigges-frasnisaist pem@no pxidation
de-m nera].éa%ﬁg ‘r’]\?fe&‘ﬁmsysﬂ ?é“préfewefjetﬁﬁ?taqueﬁgtg%eﬁbrtlon of of %%g%n%lﬁhgne

anmount of oxXi -intercool er-condénsate vari ent
humi dity, smctriuiaqomadngn rlsaﬂnrmudtatrmtampemmrewﬂahlqa‘ét fabemt tQtor, 15 m0d 25,

W th excess n_reaction.o S ot h transient and_on..
ver age.  RLAR PN thia S EPL R i Pinarld PER=Rbutediin i
conpri se ﬁfedim&incﬂ@rout orifd, ofokaid. 8ff-gasr frémO4, distindd. s¥EokidhggbRridatidn
oxi dant - su rcoo?er condensate per kil o%r am of gx fe }
correspon qq: )gp Wmonlt s prgtesed Akal afjeast a portion of said off-gas from one

secondary medium is formed at a temperature of less than about 20, or 15, or 10,
or 5°C different than a portion of said off-gas from a distinct secondary oxidation
reaction medium. It is preferred that at least one of said reaction off-gases
comes from a secondary oxidation reaction medium separated horizontally from a
portion of said primary reaction medium by less than about 60, or 20, or 8, or 2
meters. It is preferred that at least one of said reaction off-gases comes from a
secondary oxidation reaction medium separated horizontally from a portion of
said primary reaction medium by at least about 4, or 8, or 16, or 32 meters.

{085] It is preferred to process at least about 40, or 60, or 80, or 90
weight percent of the dinitrogen in reaction off-gas from at least one secondary
oxidation reaction medium combined with at least about 40, or 60, or 80, or 90

weight percent of the dinitrogen in reaction off-gas from a primary oxidation
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40 [ 104] Cenerally, it is preferred to vent water vapor in
approxi mately continuous balance with its introduction via various
process st¥pSIWPE2dnet hel ess, it is inevitable that tHHSTAISZPIE/005763
production upsets and nmi ntenance activities that produce a tenporary
excess of liquid wastewat er. For exanple, opening a process vessel

for inspectign or alrs durin shufdown is often receded
by ¢ hor oUEREIORAISI R B s D RTSPERaist Sherise rorasTas? ardars:
sol vent, m&&td@&ﬁear@m%wwbreﬁmémuawnt of such ur)set wat er
can be Iarge for nmajor maintenance activities. It is preferred to

provi de at I eal¥86bn %W?&W%@@err?fﬂfeﬂlfﬁDﬁ@’W%@'&'"&ﬁ&”ﬂ%t
this Llady %%gﬁh%ﬁft&a hﬁnﬁiﬂ%%gﬂ RO irh el cbnn isd! ot 182G atP1 000,
p’ an t as wat ing to

process s e subsequen er vapor accor
ot her di sar ﬁﬂﬂOesorhé,ﬂ@Dn or I&OQ& ppmaf;e prosicingas lswcﬂedl THAL dn wericieiatabr

storage reservoi vide effective.isolakion,t ral I

vor ¢ o anpnhtabRRy A iirdies Gomiissiers taRrnate TR0 Bt 508 G708, 8,
st orage rmrp\omw Sahd prddudiis bottbetidebnd qrunﬁ@@ TRA skilitarioudROincay ¢
net ers. is preferred that the vol yne of such torﬁ%el reservoirs, |s

| ess thanreéaiwet ratip, o dpnasarepxyt ackt IBPRkES HPtabho GEMPHEP DeRzP: &cid,
[105] By cQablid8cdanddTaRsiigbbazdIGemideNd o expelling water in

vapor formto an({(;l ent surroundi ngs, nore preferably after treatnent
in a TOD, al orl§87 t thaisventians kerein arapep-Rratesiegder produsingandied TPA

and/ or br@ﬁ&%;‘/o*agt{@lr)&qlé%é"?{saﬂgad tﬂ@?r%%raﬁ)@ BIbQWEOrTf%O%%%

and/ or utl erre roduc ess an a
or 350, oas &@@d leereid5i8, oo cﬁm attmbufeameasurei'npnoa specinposoopif inistrgoneat

wast ewat er fI ue i of,. sol i roduct, faorned., It ,i
pref er r ed™ ?S tan\qgn% Hige cgE 'ES%?’H‘P&'% éggmletgﬁﬂf%ratory, g,
cont i nuousi401f St’.lnéétﬁgﬂl@ﬂda@dﬂes{dn VA ROEOB6E280, wmﬁmduneb t:dsua;esingvm
| evel s of liquid vvastevvater ef fluent for ﬂ’eﬁ,l east t 60, or or

90, or 95efieFi@aRe reRda. hEositive readinot signitn i degge %r(%absqr anee
preferredyt BIuB?iOQHi‘F@ negsfhR #@M.A@/@bﬁ.@fthé 'cﬁa‘g‘r@b %ﬂ@"g&ﬁébﬁrﬁéh@bf

aver aged over period of at |edst about 4,
days. A PEilowgnt hesis facility al so produces vvater fromreactions

Comeer Lot BT I B P roctited et
acet al dehfna) intm dsopduthadiosacid ¢ )aneal aspedts obrtrm dmcteﬁut&s by esabstautlng
oot 2, BRel B S RE Bhedosalel O BT b ohm o b4 ARG e
TPA f aci | adit forahasialy) atid,smd3-conjoxpbérattekhyador J&:c@fbd%ﬁiﬁerﬁmammen
's left I'Phl\s{%e(tensmn applies for a process making IPA separately. The extension also
applies in partially and/or fully combined processes making both TPA and [PA.
[089] Aspects of the invention pertaining to combining reaction off-gas
from different reaction mediums for processing in at least one solvent recovery
and/or dehydration means, turboexpander, condenser, knock-out means, TOD,
and/or bromine scrubber apply in all aspects also when the preponderant
aromatic species in at least one reaction medium is para-substituted and the
preponderant aromatic species in at least one other reaction medium is meta-
substituted, All aspects of the invention pertaining to recovered solvent apply
also when at least a portion of solvent recovered from reaction off-gas from
oxidizing one xylene is subsequently used within 72, or 48, or 24, or 12 hours in

reaction medium oxidizing the other xylene. All aspects of the invention
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formexiting said PET facility for treatnment, or it is converted to a
vapor formusing at |least a portion of thermal energy fromsaid

adj acent TWA20HWE6IHE Y. [ 106] I n anot her enbodi m/GpR2000Mes763

i nvention, the anmount of water generated as a byproduct or added to
oxidation that is exiting said production facility to the anbi ent
external environnen vapor is at least 0.3, or 0.4, 0.49

i | 0t ars PREFINTS BoilaieosoNED ARaE fiorBaR @t Tsast sobertingrat Hirate Sovent
product i Ofbrﬁﬁﬁ' by ts)épsu%lﬂoh Neodse o8 tRYal@rthht esabfaaammanuy one [ak8rfkatic
More preferably, | east a portion of vaporized water of PET

formati ondmﬁmﬁxﬂ%@sﬂoﬁssmbﬁeﬂﬂeaﬂy alsed twithiT 7, 8 ed. s14 Bevrsi inyreagtion
treated a|.|.%m| I p tar A
formation In W%ﬁ?% g ﬁf}smt%t)lﬂerTgﬂéh Sti rITﬁ}é?r‘rDlrte g}rh\é\?er%agﬁgﬁaig I%PS often
accor di ngpadferable, aodde@tp é:b}’MdABs'odz\muhesvyharmhathoenpmtmisn@omoomm@ltrate
processin f act i s fr de eaction nmedium

D ot orr eaolfted 8% B cher, 30 BRE BrtRteed db er Bt Wil Renid) ped ahd
form ng TRénidic heigabathdiests sdRiratellg m ni mum hori zontal distance from
said PET synthesis facility is |less than about 1800, or 900, or 300,

or 100 neters. 08015 'i)rpé‘Pf@Ffteé’dtq kget at leash paﬂm pf Bwaéq splvgnt dp#reg
into a rewa(t)egnframdé B{ﬂbé’ésssg{ﬁéréiﬁl mee B’EJer%M bk ﬁgeplegta/ ér@' n

| ess than about 72 ours a ter orne rom
par a- xy| esebstituted §npraapemoedoftfdtr@iecﬁabwt dmeteetitreteliftam aqprocess whereain

or 80 ]
synt hesi stﬁfgeé%%ggﬂéﬁ?yos ét}éegse&%%mgeaﬁ*%g ﬁléggfigféggglg{antpﬁgcaﬂo
a;fleastfahdibttdaflalyet réGovary poocess &galtmg gat lpastcene abndiie mmlt Slre N
of f-gas fromat |east one oxi dati gn, reac i um i
ot e or r ecogeing §8%es ARt rOBiba e g oSuRbIEGHtalS mufgfon
percent Oim”tshﬁré/\@érﬂ n@éd E%ld‘s@fémtri OrB.fP&tND. mgazgmgs'msf 696' ahy
S processed in a nor e preferab RTO, with at

| east abolS-4Bat o‘P\PIBOPUBr N, 2005- @@3%’:%@%@9@@@56 syles qhwdichyare
form ng PRE d?)rét@ﬂ?}] 6l‘fg}al:life -E\/\Pr RAY ThoRprbfididd fhét at least a Jic;rﬂ@ﬂa of t

S preferre t hat e normal process wastewater effluent from
sai d adj apaiatfilpae mm@ﬁmetaaﬂltmmsl Ga- f)edcairtbe setheviime, aheompares tof baing

Lo O neoBafBAbRAB I Saldiie "t 1d bRAG) thel 40 UsbiBh drathied Yulete
ef fl uent ped/okal legsteanportioRBOT récoveest cétbl;&hﬁommprdﬂéés [ar@slmtmmd]uently
onsu

o2l O TR BLSEHEI B okl A bl SELRGLLOM LIS BR0ly of o TPA, SRR IS

percent, {hfimt Bepdrtianlict yaatmyaeesr of atgfitrate OmoreiglefBrdbly d6inhingYa

42 portion of both filtrates. It is preferred that at least about 10, or 40, or 80, or 98
weight percent of the aromatic impurities removed from para-filtrate by said
filtrate solvent purification and/or catalyst recovery process are physically
combined with at least about 10, or 40, or 80, or 98 weight percent of the
aromatic impurities removed from meta-filtrate by said process.

[091] All aspects of the invention pertaining to compressed air for oxidant
supply apply when a portion of compressed air from a compression means is
divided to provide oxidant supply to at least one oxidation reaction medium
wherein the preponderant aromatic species are para-substituted and at least one
other oxidation reaction medium wherein the preponderant aromatic species are

meta-substituted.
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is prorated by the ratio of its usage in said PET facility, this
value is summed with the liquid wastewater effluent from said PET
facility, WRAGVIHE2318 divi ded by the anmount of PET prodf&ddUS200008376d%

A process for making an aromatic dicarboxylic acid in an aromatic

di carboxylic acid production facility through which water is
generated as b duet and/ or ,.add n.oxidizer. said Q

conpri si ng: f’o%rz‘f }ﬁ{@fs@%ﬁaf’{ iﬂﬂeg'nggn{ﬁ'bﬁﬁf‘%@'ncgotﬁp%i’ﬂ?d‘quHpﬁ[y"ﬁgezéqo%rﬁe
oxi di zer obnd@isatdr appigt mdenf agti llédsy to pgomdrebyf mHeshmteupplyanicitaser-

of f-gas and an oxidi zer product conprising an aronmati c di carboxylic
aci d; andcondensatg 5 diyidgd; Wi Bﬂﬂg)e\% qg"b E%e

Eseq b leRst PR aIRIESSHIeRVNerSI)

ent externa

to the a”ﬁi@BFepf@hH%Fz{?ﬁ'aprS&\ééiti&%&@s afe ﬁa@ﬂ%stit%@@:ﬂd"vﬁtheaﬁm&nf)aﬁf

wat er vented from sa roduction facility to the a

envi r onnmeheingdisedvin@bledst one dtherprocess sepagreses thepraponstaramh aspmatic
aromatic corRounfl fath bibsifitdaox! di zer.

[093] In one embodiment, it is preferred that that a smaller IPA
manufacturing process is co-located with a larger TPA manufacturing process.
When off-gas from at least one preponderantly meta-substituted reaction medium
is combined with off-gas from at least one preponderantly para-substituted
reaction medium, it is preferred that the off-gas arising from preponderantly meta-
substituted medium comprises less than about 50, or 40, or 30, or 20 weight
percent of the mass of combined off-gas and less than about 50, or 40, or 30, or
20 weight percent of the mass of dinitrogen in the combined off-gas.

[094] When off-gas from at least one preponderantly meta-substituted
reaction medium is combined with off-gas from at least one preponderantly para-
substituted reaction medium, it is preferred that the off-gas arising from
preponderantly meta-substituted mediums comprises at least about 0.5, or 1.0, or
1.5, or 2.0 weight percent of the mass of combined off-gas and less than about
0.5, or 1.0, or 1.5, or 2.0 weight percent of the mass of dinitrogen in the combined
off-gas.

[095] When an ambient air compression means supplies oxidant to at
least one preponderantly meta-substituted reaction medium and to at least one
preponderantly para-substituted reaction medium, it is preferred that
preponderantly meta-substituted reaction mediums receive less than about 50, or
40, or 30, or 20 weight percent of the total mass flow of oxidant from said air
compression means. When an ambient air compression means supplies oxidant
to at least one preponderantly meta-substituted reaction medium and to at least
one preponderanily para-substituted reaction medium, it is preferred that
preponderantly meta-substituted reaction mediums receive at least about 0.5, or
1.0, or 1.5, or 2.0 weight percent of the total mass flow of oxidant from said air

COFTIpl'ESSiOI’l means.
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2. The process according to Claiml wherein the anount of water
vented fromsaid production facility to the anbi ent external

envi r onnenwoasitdez@apor is at |east 0.4 kil ograns per KiHCagrsamemds7es
aromatic conmpound fed to said oxidizer 3. The process according
to Gaim1l wherein the anmount of water vented from said production
facility to th:[a anbj ent external envi rorﬁ:’nent as a vapor is at |east

0.49 kil ograns[9# ki gwreprederrad Shalsad Bt AR A manyigcuing REQERASEEY
4. The preeed-186084 diiff at FeddtadrE todfodted vaern%rmféétuh gﬁ ‘ge*g@ut It is
0.01 kilogramof a [iquid effluent water per | ogram o ee

an oxi dat |p@eferredcthatdﬁ odueed in said amlosaled mcw temprisescat !eastnmutm

as LI 990, or 1.5, 0r20 NARHIRFGRT REF LA 1EaChAM s B-16kard

wher ei n at “dbout™ ["ogra urd
ki | ogram @fETprafnamd:tarmgaprmsstatlt masemfmdm@t UPA iofleskd i s cbo-

dat [ di ] tiljt te 6. he .pr.ocess
S o molqcatied pdeTT Comaness ok thark PR e, ardd or 8¢ bud eiditReraRNt T
product fay mrb@(yﬁc aahlféd t@ad:ottbsat@amﬁw ninufRIMiepsetesd f uent is

not nore than 200 grans of |iquid wastewater effluent per kil ogram of
solid aromati c[Qﬂna[fnb@Qih?fce@bpémﬁﬁrﬁd‘ﬂ&'ﬂ of wtilwedt co-locating IPA and TPA, it

more preferred that at least a portion of IPA fed from a primary reaction medium
comprising preponderantly meta-substituted species is fed to a PET reaction
medium without said IPA having been purified by dissolving, selectively
hydrotreated, and re-precipitating to remove 3-CBA and/or colored species.

[098] In one embodiment, it is preferred that said IPA fed to PET reaction
medium is either crude IPA directly from a primary oxidation reaction medium that
is preponderantly meta-substituted or is post-oxidized IPA formed in a secondary
reaction medium whose average reaction temperature is less than about 24, 16,
12, 8 degrees hotter than said primary reaction medium. It is preferred that said
crude IPA and/or post oxidized IPA comprises at least about 20, or 80, or 160, or
320 ppmw of 3-CBA,; less than about 3,000, or 2,400, or 1,800, or 1,200 ppmw of
3-CBA,; at least about 2, or 4, or 8, or 16 ppmw of 2,6-DCF; and less than about
160, or 120, or 80, or 60 ppmw of 2,6-DCF.

[099] In another embodiment, it is preferred that said IPA fed to PET is
digested IPA formed in a secondary reaction medium whose average reaction
temperature is at least about 16, or 24, or 30, or 36°C hotter than said primary
reaction medium and less than about 80, or 70, or 60, or 50°C hotter than said
primary reaction medium. [t is preferred that said digested IPA comprises at least
about 10, or 40, or 60, or 80 ppmw of 3-CBA; less than about 1,000, or 800, or
500, or 300 ppmw of 3-CBA; at least about 2, or 4, or 6, or 8 ppmw of 2,6-DCF;
and less than about 120, or 80, or 60, or 40 ppmw of 2,6-DCF.

[100] Ancther aspect of the present invention relates to improved
disposition of ambient water condensed and removed, rather than being retained
as vapor, during compression of ambient air for oxidant supply. Compression

means for supplying pressurized ambient air often comprise multistage
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7. The process according to claiml or 2 further conprising
recovering hydrocarbyl conpounds from said oxidizer off-gas in a
sol vent r eSSt em t 0 t hereby produce a hydr ocar byACTHEZPUS{0ET63
of f - gas. 8. The process according to claim3 further

conpri sing passi ng at least a portion of said hydrocarbyl -depl eted

of f-gas throu at Ieat on e r.t. pr

and provi gam Bﬂ?sﬁ Qn?oe%?’ﬁ 3%@‘5 gg ]éggtndc’%e @te‘i‘%%g %8 é‘g'ggs'%cﬁ?%g( 4
to cl ai m goprddafin € MdiKkes thg p@@céstsnmos@ltldemwd@oaw@wwean@frﬁemmauy
an of f-gas_condenser.  to t hereby conﬂgnse wat er present ip said

t ur boexpaRHEACIEHS- g BB oSYHRPBLYPISA | RIBY4CR GoREREER Jyategde interstage
conpri si NgpbtbAYi Shd\Qki8" water is typichfly ﬁﬁrﬂé@cﬁéﬁﬂ §EC@éi€fé‘9héQnFelt abMy S

further conprising passing at [east portion of said condenser

of f - gas t hubsegiveat kewopressiony stags. t@mﬁﬁs@bw@bm@r@t -sggply-iptaieRmieter
of f-gas i u n 1
The grocegégdae?’cgpdl n t%ec{:émt%ﬁﬁn%grgftﬁ E@F'&gﬁ&ogbgégﬁt 58 I ﬂuuds &and

fcont ai ns esoddrsate &l convehtiordilytdieectat tera wastewajes’aealtnmmdaahtyoperhaps
acility to the lent xternal vironnment .as, a r. 2.
The. pr oeeS8Y A2 6f RIS Tha somaHEPs Somis A BRIRIA oreqtaer rraGiiny
knock- outt&hhog)gﬁasl s greater than 0.340 kilogram of water per

|

kil ogram of said aromatic conmpound fed to said oxidizer.
[101] The inventors have discovered the following improved uses for

oxidant-supply-intercooler-condensate, simuitaneously reducing wastewater
treatment costs and reducing costs for purchasing and/or purifying utility water. It
is preferred to feed at least a portion of oxidant-supply-intercooler-condensate
into a TPA process and/or adjacent PET process, more preferably in at least one
of following process steps. A TPA solvent recovery and/or dehydration means,
especially as reflux as defined herein. A TPA filtrate solvent purification system,
especially as an azeotropic separation aid for recovery or TPA catalyst
cbmponents, more preferably comprising isopropyl acetate according to
references contained herein. A process for purifying TPA by selective, catalytic
hydrogenation of crude TPA. A scrubber on an ambient vent from either a TPA
or PET process or storage vessel.

[102] ltis preferred to feed at least a portion of oxidant-supply-intercooler-
condensate into at least one utility water system, more preferably comprising the
following systems, and most preferably for use by a TPA process and/or adjacent
PET process. A cooling water system, more preferably a cooling tower water
system wherein water is cooled by direct contact with air. A filtered water
system. A de-ionized and/or de-mineralized water system. A fire water system.

[103] The amount of oxidant-supply-intercooler-condensate varies with
ambient humidity, with cooling medium temperature, with pX feed rate, and with
excess dioxygen in reaction off-gas, both transiently and on average.
Accordingly, it is preferred that preferred, disclosed uses comprise at least about
0.01, or 0.02, or 0.04, or 0.08 kilogram of oxidant-supply-intercooler-condensate

per kilogram of pX fed to corresponding oxidation reaction medium.
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13. The process according to claim8 wherein the nean residence tine

of the gas phase in said knock-out vessel is |less than 20 seconds and
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1 further conprising subjecting at | east a portion of said knock-out
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often preceded by thoroughly water washing or steaming to remove essentially all
solvent, substrate, and product; and the amount of such upset-water can be large
for major maintenance activities. It is preferred to provide at least one storage
reservoir for liquid wastewater and that this liquid wastewater is subsequently
returned to at least one process step and subsequently vented as water vapor
according to other disclosures herein. It is preferred that such liquid wastewater
storage reservoirs provide effective isolation to control release of VOC to ambient
surroundings. It is preferred that the volume of such storage reservoirs is at
least about 50, or 100, or 200, or 400 cubic meters. It is preferred that the
volume of such storage reservoirs is less than about 12,000, or 9,000, or 6,000,
or 3,000 cubic meters.

[105] By combining various aspects refating to expelling water in vapor
form to ambient surroundings, more preferably after treatment in a TOD, along
with using oxidant-supply-intercooler-condensate and/or bromine scrubber water
in disclosed applications for process and/or utility water, it is preferred to produce
less than about 400, or 350, or 300, or 250, or 200, or 100, or 50, or 20 gram of
liquid wastewater effluent per kilogram of solid TPA product formed. It is
preferred that this performance is maintained essentially continuously for long
periods. It is preferred to produce these low levels of liquid wastewater effluent
for at least about 60, or 80, or 90, or 95 percent of the time in a continuous 24
hour period. It is preferred to produce these low ievels of liquid wastewater
effluent averaged over a period of at least about 4, or 16, or 64, or 254 days. A
PET synthesis facility also produces water from reactions converting at least a
portion of TPA into PET, and this water is often contaminated with various VOC
compounds, e.g., ethylene glycol, acetaldehyde, and various dioxolanes. It is
preferred to treat at least a portion of contaminated water of PET formation in a
shared, common facility along with water of TPA formation from an adjacent TPA

facility. Preferably, said contaminated water from PET formation is left in vapor
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18. The process according to claim1 wherein said aromatic

di carboxylic acid conprises terephthalic acid and/or isophthalic
aci d. WO 20/063 process according to claim1, wherf&TfI52pgi05763
aromatic dicarboxylic acid is terephthalic acid and the aromatic

di car boxyl | c acid production facility i s a TPA production facility,
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formation from reactions in an adjacent PET synthesis facility is treated along
with at least a portion vaporized water of TPA formation in a shared, common
TOD, still more preferably an RTO, according at any and/or all disclosures herein
pertaining to the processing of reaction off-gas from oxidation reaction medium.
It is preferred that at least a portion of oxidation reaction medium forming TPA is
located such that the minimum horizontal distance from said PET synthesis
facility is less than about 1800, or 900, or 300, or 100 meters. It is preferred that
at least a portion of TPA is fed into a reaction medium of said adjacent PET
synthesis facility within less than about 72, or 24, or 12, or 4 hours after being
formed from para-xylene. It is preferred to process at least about 40, or 60, or
70, or 80 weight percent of the off-gas from said adj‘acent PET synthesis facility in
a shared, common TOD, more preferably RTO, with at least about 40, or 60, or
70, or 80 weight percent of the reaction off-gas from at least one primary
oxidation reaction medium. It is preferred to process at least about 40, or 60, or
70, or 80 weight percent of the water of TPA formation from a TPA production
facility is processed in a shared, common TOD, more preferably RTO, with at
least about 40, or 60, or 70, or 80 weight percent of the water of forming PET in
said adjacent PET production facility.

[108] It is preferred that the normal flow of process wastewater effluent
from said adjacent PET production facility combined with the normal flow of
process wastewater effluent from said TPA production facility is less than about
400, or 200, or 100, or 50 grams of liquid wastewater effluent per kilogram of PET
formed. If the amount TPA produced in said TPA production facility differs from
the amount of TPA consumed in said adjacent PET production facility by more

than 10 weight percent, then the liquid wastewater effluent from said TPA facility
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production facility through which water is generated as byproduct
and/ or added to an oxidizer, wherein the anount of water vente
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22. The process according to claim2l, thrther conprising recovering
hydr ocar byl conpounds from sai d oxidizer off-gas in a sol vent
recovery systemto thereby produce a hydrocarbyl -depl eted off-gas.

23. The process according to claim21 further conprising passing at

| east a portion of said hydrocarbyl-depleted off-gas through at | east
one turboexpander to thereby produce work and provide a turboexpander
of f - gas. 24. The process according to claim 21 further

conpri siqgimeeol i ng sai d turboexpander off-gas in an off-gas condenser
to thereby condense water vapor present in said turboexpander off-gas

to thereby prow d6cess RORIRAS S arBfnkiJBErEXYRE hAokd MGn lakddbid dWabeLylic acid
25. The process according to claim 21 further conpiising passing at

| east a POfbiNF2QfitySRbECORSEREERF is @b ferAaSas b B MR /A RAEE O HE oMESSE!
to thereby separaté said condenser off-gas into a knock-out off-gas

and a knggk: Ul i G- 26. The process according to claim 25,
mherein@saﬁgﬁkngck?odﬁgoff-gas contains substantially all of the

wat er exiti ng% %Qiidgir%raﬁ(A%%aitig @o&ﬁtﬂnh bt % 1daS oth xR hia %ﬁatdﬁétfbﬂlfaciiity to
envi ronnment a vapor.
thereby produce an oxidizer off-gas and an oxidizer product comprising an aromatic dicarboxylic
acid; and
(b) venting said water from the production facility to the ambient external environment as
a vapor, wherein the amount of water vented from said production facility to the ambient
external environment as a vapor is at least 0.3 kilograms per kilogram of aromatic compound fed
to said oxidizer.
2. The process according to Claim 1 wherein the amount of water vented from said
production facility to the ambient external environment as a vapor is at least 0.4 kilograms per
-. kilogram of aromatic compound fed to said oxidizer
3. The process according to Cléim 1 wherein the amount of water vented from said
production facility to the ambient external environment as a vapor is at least 0.49 kilograms per
kilogram of aromatic compound fed to said oxidizer
4. The process according to claim 1, 2 or 3 wherein at least about 0.01 kilogram of a
liquid effluent water per kilogram of pX feed to an oxidation reaction medium is fed to said
oxidation reaction medium as utility water.
5. The process according to claim 1, 2 or 3 wherein at about 0.05 kilogram of a liquid

effluent water per kilogram of pX feed to an oxidation reaction medium is fed to said oxidation

reaction medium as utility water.
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27. The process according to claim 26, wherein the anmount of water in
sai d knock-out off-gas is greater than 0.340 kil ogram of water per

kil ogram of said para-xylene fed to said oxidizer. 28. The
process according to claim25, wherein the nean residence tine of the
gas phase in said knock-out vessel is |ess than 20 seconds and
greater than 0.5 seconds. 29. The process according to claim
25, further conprising subjecting at |east a portion of said

knock- out of - Gasptocest heomialg toxiagiat.idwe 3ddetantt momalid @)rboxylia adi@®D
device to thereby produce TOD of f-gas. 30. The process
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t hermal oxi di zer. 31. The process according to claim 26
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para-xyl ene fed to said oxidizer
compounds from said oxidizer off-gas in a solvent recovery system to thereby produce a
hydrocarbyl-depleted off-gas.

8. The process according to claim 3 further comprising passing at least a portion of said
hydrocarbyl-depleted off-gas through at least one turboexpander to thereby produce work and
provide a turboexpander off-gas.

9. The process according to claim 1 further comprising cooling said turboexpander off-
gas in an off-gas condenser to thereby condense water vapor present in said turboexpander off-
gas to thereby provide a condenser off-gas comprising liguid water.,

10. The process according to claim 5 further comprising passing at least a portion of said

_.condenser off-gas through a knock-out vessel to thereby separate said condenser off-gas into a
knock-out off-gas and a knock-out liquid.

11. The process according to claim 6 wherein said knock-out off-gas contains
substantially all of the water exiting said production facility to the ambient external environment
as a vapor.

12. The process according to claim 7 wherein the amount of water in said knock-out off-
gas is greater than 0.340 kilogram of water per kilogram of said aromatic compound fed to said
oxidizer.

13. The process according to claim 8 wherein the mean residence time of the gas phase

in said knock-out vessel 1s less than 20 seconds and greater than 0.5 seconds.
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14. The process according to claim 1 further comprising subjecting at least a portion of
said knock-out off-gas to thermal oxidative destruction (TOD) in a TOD device to thereby
produce TOD off-gas.

15. The process according to claim I4wherein said TOD is a regenerative thermal
oxidizer.

16. The process according to claim 11 wherein said knock-out off-gas comprises methyl
acetate in an amount of at least 0.003 kilogram per kilogram of said aromatic compound fed to
said oxidizer and less than 0.030 kilogram per kilogram of said aromatic compound fed to said
oxidizer.

17. The process according to claim 1 wherein said aromatic compound is para-xylene.

18. The process according to claim 1 wherein said aromatic dicarboxylic acid comprises
terephthalic acid and/or isophthalic acid.

18. The process according to claim 1, wherein the aromatic dicarbexylic acid is
terephthalic acid and the aromatic dicarboxylic acid production facility is a TPA production
facility, wherein during steady state operation of said TPA production facility para-xylene is fed
to said TPA production facility at a rate of at least 500 kilograms per hour, wherein during
steady-state operation of said TPA facility liquid wastewater exits said TPA facility to a liquid
waste water treatment facility at a rate of less than 0.4 kilograms per kilogram of para-xylene fed
to said TPA production facility.

20. The process according to claim 17 wherein the amount of water exiting said TPA
production facility to the ambient external environment as a vapor is at least 0.3 kilograms per

kilogram of aromatic compound fed to said oxidizer.
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21. The process according to claim 1, wherein the aromatic dicarboxylic acid is
terephthalic acid and the aromatic dicarboxylic acid production facility is a terephthalic acid
production facility through which water is generated as byproduct and/or added to an oxidizer,

wherein the amount of water vented from said production facility to the ambient external
environment as a vapor is at least 0.49 kilograms per kilogram of para-xylene fed to said
oxidizer,

wherein about 0.05 kilogram of a liquid effluent water per kilogram of para-xylene feed
to an oxidation reaction medium is fed to said oxidation reaction medium as utility water,

wherein the terephthalic acid product formed is a solid, and the amount of wastewater
effluent is not more than 200 grams of liquid wastewater effluent per kilogram of solid
terephthalic acid product formed.

22. The process according to claim 21, further comprising recovering hydrocarbyl
compounds from said oxidizer off-gas in a solvent recovery system to thereby produce a
hydrocarbyl-depleted off-gas.

23. The process according to claim 21 further comprising passing at least a portion of
said hydrocarbyl-depleted off-gas through at least one turboexpander to thereby produce work
and provide a turboexpander off-gas.

24. The process according to claim 21 further comprising cooling said turboexpander
off-gas in an off-gas condenser to thereby condense water vapor present in said turboexpander

off-gas to thereby provide a condenser off-gas comprising liquid water.

47



25. The process according to claim 21 further com;;rising passing at least a portion of
said condenser off-gas through a knock-out vessel to thereby separate said condenser off-gas into
a knock-out off-gas and a knock-out liquid.

26. The process according fo claim 25, wherein said knock-out off-gas contains
substantially all of the water exiting said production facility to the ambient external environment
as a vapor.

27. The process according to claim 26, wherein the amount of water in said knock-out

off-gas is greater than 0.340 kilogram of water per kilogram of said para-xylene fed to said

oxidizer.

28. The process according to claim 25, wherein the mean residence time of the gas phase
in said knock-out vessel is less than 20 seconds and greater than 0.5 seconds.

29. The process according to claim 25, further comprising subjecting at least a portion of
said knock-out off-gas to thermal oxidative destruction (TOD) in a TOD device to thereby
..produce TOD off-gas.

30. The process according to claim 29, wherein said TOD device is a regenerative
thermal oxidizer.

31. The process according to claim 26 wherein said knock-out off-gas comprises methyl
acetate in an amount of at least 0.003 kilogram per kilogram of said para-xylene fed to said

oxidizer and less than 0.030 kilogram per kilogram of said para-xylene fed to said oxidizer.
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