Di carboxylic Acid Production with Enhanced Energy Recovery Background [001]
It is known to recover the preponderance of vaporized solvent fromreaction
of f - gas byopassicegyéi t t hrough at | east one cool i ng, absechiusgioansibor
distillation nmeans to produce a liquefied recovered solvent. It is
generally desirable to nmaxim ze the recovery fromreaction off-gas of

vapori zed conpounds containing at |east one hydrocarbyl bond, herein called
"hydr ocar byl c8ieriheylic Agid grw-ectm@mﬂt%meﬁo%nerwaecm [002] It
is knowmn to use at |east one distillation neans to renove fromrecovered
sol vent an anount of excess water, which is coproduced in |arge quantities
by the partial oxidation of pX VaBaokardoasidgns are known for using:energy

derived f t tial oxidati f pX f t | ti f th
cner gy i nput 8- &6 RaogpdpaesStetineltepgnaatancEivahdbdsf it draif
"wat er of rehRfloh WffBhs fcw pa8siaf it rlfﬁéo @t Neast Qné%dﬁhbp%@mmﬁg,\gagerorper

kil ogram of commercCial "purity pX feed. This comes fromthe intende
reacti on distillation MRS don preduceoadliquefied reeovared csplvert r yit igxgenaratip

i i coebiao panh e B aRae A ol ool o GaY Aiefiir S8 Hhiotagks 2o
and/ or ovesntamird aeidasoee hydravaby Gond, herdia@alled eydrotabyt eorpommds ) al

purity pX conprising very |ow anmounts of inpurities and to convert such
f eed i nt o'Velaidr oG eompoLNdsd andAMPEh very high yields. Preferably the

overal | yi el dg@fozlrpﬁégﬁédggvrgggg%%at @a‘ég%n%ngfsﬂ[ljatw H}éﬁg td ?elfﬁbvé Sforh -

about 96, or percent base e mass of commerci al
purity pXeceedredi govedt lan ammirdcofl excess grdtenf whizh. k6 cogpevducedr inmidrge

Preferably, the conmmercial purit X feed conprises at | east about 0.990,
or 0. 995, dépnsiies By the GaRialAXIRHQIL of B oM/AFRUS] GRSINS @I KNOWED 1kSIASE o

recover  aRAGY LA HRTAB AN EOXAG SPbaSRPLIN b s Ry

portion o -gas I'n various conbinations along wt ecovery of va
sol vent . iGpet leyuired tetdpedateca distidatipn meaogery is to use at |east a portion

Of OF 1938 10 BRah, End et Sl ot 2P sarBlch o MR Ferd BE 02 |

reduced iioRr&nSer Watd pBtakifa®X BRESRMertiaPiptdity YXafeedr bTRPaOas frdra
the intended reaction forming TPA from pX according to the stoichiometry: pX +
3 O, yields TPA + 2 H,0. 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.

[004] : It is also known to recover energy, both thermal energy and .
mechanical shaft work, from a portion of off-gas in various combinations along
with recovery of vaporized solvent. One known method for energy recovery is to
use at least a portion of off-gas to boil a working fluid, e.g., water or pentane, to
produce a vapor. This vapor is used to transfer heat to another user, or the vapor
is reduced in pressure through an expander, typically a turboexpander, to

produce shaft work output. The energy recovery from a turboexpander can be
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produce shaft work output. The energy recovery from a turboexpander can
beconverted directly to mechanical work, such as driving an air supply
conpr essowoanioaisksas nmovi ng nmachi nery, or to electrical pomdars2@g/oB76vi ng a
rotating electrical generator connected to a power distribution and
consum ng network. [005] Another known nethod for energy recovery is to
pass at |east a portion of the off-gas conprising dinitrogen through a

t ur boex pagrierterhdiregilyr igymesbanisal Wprks riught 3F BHWRPATHAIT SHPRIbECTPRERSA ed
directly l.cal : Y e I r or
ot her - moP oL AANIAG maGiiker’ 4 dofie sl BB Y drniiF B s el

el ectri cagergaratrajophectattecd poweo distritawtion ahd tohdurhingmetadriconsunm ng
network. [006] lt_is also known to seq%é;%si ni fi cant Eortion of water in

vapor “form i n K098] ofpothes known mpethed) N§AGY VECOVRIY riScto BASH&irisastren)
erern tl ';E&‘r‘tyl|8H%f9?§8ﬁ5%§6&nyﬁ§rqgfaulgﬂg§% t%r?]rﬁi':‘xggra 1 BOSPa TR OFt i en ?g' c

acid, nme acetate, para-x om de, ‘are converte
nmor e envinecovwenyt fibivy aattrbpexiarelesf ddrubet sonvertpd dikacly to apechanidalcwobon:

di oxi de. Certain, canventi on systens disclose expelling "the ter of

Feact i on"SUa A8 NG, A 1916 AUPADRRIATERES 0T INEbMPaag  BACHIERY-Of fer mal
destruct i gBcHRY pBWEP by 8ATIKE! a Pbtalify! Q8&triBal hEhartsr cohmemey tb0f fowkre

i nventors have di scovered preferred enbodi nenfs not contenplated in the

pri or ar tdistbbbanh apdteonsuming netwednt i nventi on can provide a greater

oxi dat i on 1 oacto0l (GRS AR P Sepus St Hefirl b Bty g B
di rectly jhatheesfigasaal a taefmalkoddative destrittich afledis MODYalIRsreiRPOkiotEeN
greater than the water of TPA formation, and/or a self-sustaining

(sel f - f uedasepusTaM VEL pailntasimh &8 msafkpromonexide asatic @id apetbybaceiatiii de a
conbi ned iJJ f pX-1o- TRA-t o0-PET 1 h C ffechjv L, qui d

vast enat diaarye.) Shg” el Bonfae are RontelHr Ry forg T ehyreimetily

passi ng sadreptabile adffiyersts| ea., Wateoxapat and caeber idioxidé.f -Qertaini corivetitiog bot h
primary and secondary oxidation reactor sources with both pX and nX feeds,

t hrough SYstRPe iselPse xneding, ethe Wekeri Pl FRACNs Bt AROT IREM {rRPb @gRAER-

super heaty e beRiatiBh tebBRR ity § #intal Zedtfioh YRR RAERoVEPBP bRk
eating I n order

i nterstag
poliutants.

Summary

[007] 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
embodiments .of the invention can even provide a combined facility for
pX-to-TPA-to-PET that produces effectively no liquid wastewater.

[008] In a preferred embodiment, the invention comprises passing
substantially all of the oxidation reaction off-gas, including both primary and
secondary oxidation reactor sources with both pX and mX feeds, through a
shared solvent recovery distillation system, then through a superheating step,
and then through a 2-stage turboexpander comprising interstage heating in order
to produce a greater amount of shaft-work. This configuration allows exporting
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to produce a greater anmount of shaft-work. This configuration allows
exportingel ectrical power beyond the consunption of the process air

conpr essow® 2arvbepsiecess |iquid and slurry punps. Fl ash SCeaseém0003764
condensate in the turboexpander heaters is used in another portion of the
TPA process. After the turboexpander, a portion of the water vapor is
condensed fromthe oxidation reaction off-gas to provide liquid water for
various peleetsical power taﬁwnnhﬂwq)&pamr@pbent%ethﬁapmcas&p@v GaMpressorshante

of {035, AHEEE: | fod8Nank s RFBRS: EREROURLINK, (s CEbnidiflond | e’

used to rat her atin to provide super

W thin a thttbdé)@amdedhbat@stls el iy, aﬁ&ﬁempbh@h of #esTPA priocess. urﬁkﬂmnpender
i s reduced reconpressing off-gas after it has passed though a condenser

means andUFtPQﬁﬁR?nE'ﬁbcﬂ BQE'OHE‘Afnﬁhe MRS VROPE H%ﬁ%\d@”s?ﬁef@@l Xiglation
nbodi [t i
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preferre usti ue I gas suc  hat
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xi di zer
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acetic adumoa%mndavmtmeuabser@nmpfeesm saflerdphas passed thadghet hy |
consi der abl e capital and operating

acetate suffjcientl hat
cost to i<l dftné qﬂﬂs %Hfg ngzﬁ’rtl’grqec?r]’secover by hydrolysis the acetic

acid content 29Ok uithsinhdree dhehfiNowmis | sHRbedinfetits Nafe PisfehedPedrc Bisad
fuel to a RTO. Condensed water is often forned from anbi ent water vapor in

conpr essiasPesis obthe iprenie PPCessi ent air to TPA oxidation reactors, and

L i ha T & lerRERbatRL el by he g o b oo,
liquids, e.g., as seffigabesusmithat itguendiforwaenrtal aleftementainea, TOD,i s
preferably a Regenerative Thermal Oxidizer (RTO), is
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.
. Condensed water is often formed from ambient water vapor
in  compression systems providing ambient air to TPA
oxidation reactors, and this water is potentially contaminated
with lubricants and seal fluids. It is preferred that this
condensed ambient water is admitted to TPA process liquids,
e.g., as scrubber water, quench water, reflux water, or is

used as utility water, e.g., as cooling tower makeup water,



used as utility water, e.g., as cooling tower makeup water,rather than
being sent directly to a liquid wastewater treatnment facility. After

renoval awo/20r0/d6basmal destruction of VOC in of f-gas, meay/use@aloeses equire
renmoval of hydrogen brom de fromsuch treated of f-gas before rel ease to
anbient. This scrubbing is often done by aqueous scrubbing to produce a
brom ne salt, e.g., using an aqueous sol ution of sodi um hydroxi de and

sodi um bisul fite tdaéml’ughaﬂdb?mgpr?&mcé"@@w ule 18 olifuie. wastewaleent ors have
di scovered that bl QEW&%M f used to control the dissolved solids content
I n such scrubber water is a vat|¥t ageously used as utility water, e.qg.,

cooling tower nakeufietemovaiianerort thermbbdestngetionoof YOG it effegas;. . A PET
process al so produces water from PET formation reactions, g%gft his water is

of ten contani nated TNy |PsRlesusequire JEMRDIA Y, hedipgens PRYNER @Y col
acetal dehyde, and V?ﬁd@”ﬁeé&bﬂxﬁl{%'%ﬁé SR e hrhbiht. 2l frgast a

portion of contam nated water process is processed I n a shared,
comon facility al osagrubbiny isedfeen dbnéy dgueais scrubbong to peatjupeeamt TPA
facility. ,Preferablééa sai d contam nated water from PETL forfma\ti on is either

left in vapor form 2OMINGgSaL; § BN iqN @AUESHS: SULHIRRHPT SPdIUM ;| o

converted to a vapoprydrkidelahdd s8Hiung ASiuffit®2bt s&tipbOhanthes Erodassr gy from
said adjacent TPA facility. Mre preferably water from PET formation

reactions is processediuim kroptideed, Toemment@® dayveg disadvered ethadf TPA
formation. [010] Algne,. or in.vario conmbinati ons., the f.nventjons

di scl osed herein Ca%lowpg\wndgaéerpgéngformrq{?%@ﬁpiﬁ%ddy%%%g'lﬂ%%gé*e&t| ow, even
nil, liquid wastewajpesusleBErubbér Wéf@@mhagé&%ﬂfwgedpéé utitity of TPA
production. Further, the inventions can provide a pX-to-TPA-to-PET facility

produci ng very | ow, Watasned.| coglinguiowerdnakewn watere father dharfemisgnent al
treatnent per unit I?Juig)%s?é\ﬁgfé?.t i on. Brief Description of the Draw ngs
« A PET process also produces water from PET formation
reactions, and this water is often contaminéted 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.

[010] ‘Alone, or in various combinations, the inventions disclosed herein
can provide a pX-to-TPA facility producing very low, even nil, liquid wastewater
requiring environmental treatment per unit of TPA production. Further, the
inventions can provide a pX-to-TPA-to-PET facility producing very low, even nil,

liquid wastewater requiring environmental treatment per unit of PET production.



[011] Figure 1 illustrates exenplary enbodi nents of the present invention.
Detail ed Description of the Preferred Enbodi nents [012] The inventions
herei n cawmohkeloowedisned wi th the disclosures of US 20070223432 0005766
20060047158 (the entire disclosures of which are incorporated herein by
reference) for a preferred primary oxidation reaction nmedium process, and
means for_converting pX to TPA. These reference disclosures conprise

nuner ous Brief Besegi ahthexPrawings es and process conditions for a prinary

oxi dation, wt o] candjtd n [ | atyr e
gradients, pre éﬂ?egﬁgﬁ% grglé'?éetﬂét}%s f owa@grr%@g???%én@gg% gﬁ%di%(ran-s,t

agi t at i oninventibri.esirdence tines and distributions. The usages herein for
"oxi di zabl e conpound”, "solvent", "oxidant", "reaction mediunt, and
"hydrocarbyl " "are according to the above references. [01 3] The ‘i nventions

her ei n_ar Botiiicts BEELADIBH AN HG PlefbRY EmIRIikils0f 0f-gas from a

secondary oxidation reaction nediumis conbined wth at |east a portion
of f - gas from a[012] nhhg invendmnisdneredacan e cembinadowitbribe glsaleswenfiWSa:

solvent r d/ or y ' ns. A sgecongdary reaction diumis
one repeiﬁﬁﬁ%@gof'\dt 3?$e298§¢8§¥{5€t&'89 sﬁﬁﬁr_ter éﬁ%d%;?lgﬁisal‘?%u _E{ o AP

oxi dat i oningeYrQtedVefdin "By refer@nBe) ITBF Ya Cﬁféfé&?éd)gbrfnﬁ?é’t‘?t bRidafiBAi tACHBA/ OF
anot her secondary reaction nedium See US 200701 55985 and US 20070208191

for descringdiums poocesss editthdaeandxfodi cenvesting g6t tor Toik.i mlhese aielenence

further r ' of . en | I qui.d- pha I [ t e, .l din
benef 15 GPCBEaEst oS arimigys  erdiBe; HindehERl fealiiss ' PRl prodeShes "
pr essur esgoridittys f60 D Pinidrgnexidatibh 2Withn prédits” eshditions hotabl avsluding .

di stributions, balanced agal nst various costs, notably including

over - oxi digMmRraiaires @anst geadients; paessures And gradinpts, Homes; rﬁon‘ﬂFPﬁ%t'Q'}ﬁpént

secondary ' i C | : " t | | r."
A so oo BRI AMABAGHAY reSRRET GRS AR BRThuRES, TTHE fSaddtnenfia
secondar y"oxidizhbiaicompoual t 'solveptt!, foxiddntly treadtibn mddiomt’ eaved roydro¢arblyl
entering solid-phase aroggtic substrate, including benefits of operating in

sel ect gdlﬁfﬁcﬁ%@@'f"arﬁ@&e RYP ISieMN%nper at ures, pressures, flows,

oot ver: oS TR INAREIIRIERES B praurof ahah arlaans pdmAtiec

product, effigasdtomra settmdzam, oxidation reaction medium is combined with at least a
portion off-gas from a primary oxidation reaction medium before processing in a
solvent recovery and/or 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.
Herein, this type of secondary oxidation reactor is referred to as a "post-oxidation .
reactor." Also, see US 20070208190 and US 20070219393 for descriptions of a
secondary oxidization reactor optimized around further reaction of the entering
solid-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,
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type of secondary oxidation reactor is referred to as a "digestion
reactor”. [014] Wen intentionally produci ng power, especially shaft power,
by conbuswongiomwziidat i vel y burni ng) conpounds essenti al PgTasag@oiosi76g

hydr ocar byl bonds (fuels), the tenperature of said conbusting is often
pushed as high as nechanically practicable in order to maxi m ze power
recovery accordin? to known thernodynam c principles. On the other hand,

when condbetebhyingluding oyer-exjstation0f sbsdete opradsict.cand goveati digrepy, dhisct |

t he tenpe £ ' LS b:RAar. et to
control t@tekgefgs&fa’p ﬁﬁg&iﬁ{%@?r%%én@gﬁéirg%gfgog{r?gg%?og%g hgﬁrdf%‘%(tggs Catal ytic
oxi dat i pnsdof [01a4] pV¥fsean tin'@emtigrallprpradgciaﬁf poweentkpecialhy dsrtdﬁa:cpogfest;'attblyca(r]I e
is required-to maintain syitable |iquid-phase concentrations i ssol ve
di oxygen, CHRAUSHRG (%ﬁété‘éeti)é pr’@'l”S& oo B (RIS S T E ymrﬁ*%&iuﬂé%c%few -

provi de hhofil (RR1Y)! fhe REApRER % P oAANRMGOIY O Julhelr BESHR Gst Nese

general pre her tenperature nergy recovery a or
hi gher preeshasichlly prastipaklduat quden ty, makenizev power srelcaverydiascordingdiot hat

1 ef d. t. t t .| t ' f [ i dati
eacti on KRB TROVRETIG! FTRGHIES rodgh sthe e haBe. Afhsh efpedustiibe
even whi | gataRAieVBAHRY GAdAMIBH e ForAi0a! NhedhicBh¥rbd BeatheafsnpE Ry g

expel ling greater anounts of wastewater in vapor form It is preferred to
oper at e apreissueg of eacticonmediymi isaerdinaiilyasetoto reamdiol dhentefiultingryields,

f less th t .10 . i f t. t
e ancs Sonisipoh 3haiBBibed Puid, EandnEdratfrkioChie, Bl RS’ o,
at | east akosifficientlpragid Piat 4redt carebigiraquirédité raatainrsatabie Hgeitaiasat
| east a portion of primary oxidation reaction nediumwth a ten{())grature of

| ess t hanceissitratioos @frdissolvedrdiegygenyrand dbie. causassappreferenss fop higherat e

at | east ti i 2 | ' ' ' Lt R erature
of at 1 eatSEpdERs s b BTt HLRE! patial SESHLRES STE4sHhALS BB T
i nvent ors have[0disjcDeepitel tHesle igenesalpipeéferemces dogehighat etehtisergtieet ésit
vol unes and nmasses of vapor possible at the (j_xit of off-lg_as fromreaction
medi um whEPOY FECOV§TYngNe Her dHigheyy PIsssHrR dohd Fre iirdud RETHERE MNYSNEeS: 1 ed

oot oo B SIRVERS M RSP AR e RRRGA 08 A O
fromthe oXiflatigrs esadtiong medaant iwith ne ufollovidgsimadiénate s peessutes nandase
'n Off-gatsemperatures, even while recovering an improved amount of shaft power and
even while expelling greater amounts of wastewater in vapor form. It is preferred
to operate at least a portion of primary oxidation reaction medium with a pressure
of less than about 12, 10, 8, 7 bara. It is preferred to operate at least a portion of
primary oxidation reaction medium with a pressure of at least about 2, or 3, or 4,
or 5 bara. Itis preferred to operate at least a portion of primary oxidation reaction
medium with a temperature of less than about 200, or 190, or 180, or 170°C. ltis
preferred to operate at least a portion of primary oxidation reaction medium with a
temperature of at least about 120, or 130, or 140, or 150°C, or 155°C, or 160°C.
The inventors have -discovered that it is preferred to generate the greatest
volumes and masses of vapor possible. at the exit of off-gas from reaction
medium while satisfying the energy balance as required to obtain preferred
reaction temperatures and pressures. Undesirably, the generation of larger
amounts of vapor increases the difficulty in disengaging liquids and solids from
the off-gas exiting a reaction medium. Undesirably, such an increase in off-gas
enlarges the diameters and volumes of conduits and equipment processing
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enl arges the dianmeters and vol unmes of conduits and equi pnent

processi ngreaction off-gas; this notably includes a solvent recovery and/or
dehydr at iwo 20883316 Undesi rabl y, the oxidation reaction mewiusa00/0037he
present invention produces an off-gas that is sufficiently corrosive to
require unusual ly expensive materials of construction, often conprising
titanium Undesirably, the increased flow of vapor exiting reaction nmedium
i s great |rgagtiormffrged, this bootabhndrcludes \eoisgend uecaven aagggi dehydration

hycr ocar IEar ¢ PERCPaR e bl T on R b o WP BROHT TR o "

di scover gstotihaés an offigaeapat iseufficiertly corrosive to 2pquiré anuedaliy expansiven

of f-gas can be sustained in part as an increased amount of vapar,

essent i alMatesiaipef sPAstrygtiasy. ofien epmgrisingditaaiym. é&ﬂ&ﬁ'r?bhfmdmgl‘"géﬁ%qat i on
means and to?r\}:{)&r?‘ékif?rﬁ *rggétiéﬁjrnl?gcﬁﬁﬁ?‘@rfjfeatﬁzf LROnRARY! B?tha%a%\éeé !
econom ¢ advantage in shaft energy recovefy tHat surprisingly outwelghs the
| ncr easesvalimet daring pprozessingc irs tas saiveritheedoverye aselfon mehggrat@n oweans, | n- an

enbodi ment, of .the present inventjon the hydrocarpyl -depl eted off-gas
o ouCoq WRSTRIT A BREDSBReRBES ot VIS FOren | B aVarD IsfecoReregh 20
or 30, OrH?\fagvé’rr, tﬁ@aingé?ﬂﬁs HiveP QistbVe MRt Bat VAP Ahcredsed AMoliReof solvent

hydr ocar by eplete -gas stream In another enbodinent of the invention
t he hydr ompdfornoiep iretesttiohfoffigas paodecaustainechin ipartsas apncreased amouwdl um

i | than 4 .. 3 2 1 W% ' i d_based h
hydr ocar 531 VaBRl-ecaseniailg ortpiting, Webis) SHIED] 2 ioNE i CERRHETY nangielt i on
of f - gas cquERYdratforVahédng’ aRAM eieving VAL ofN§8s GarstRpaRbier, dsraD peoi@imgodAds i n

reaction of f-gas conprise dinitrogen, dioxygen, carbon nonoxide, carbon
di oxi de, euedaliiespaemitadvapepsiinEhadl errrgy depevery that surisingde putweighst i on,

2 px par ohe) ngtiRsEe: o eBsill ROt b IR rBafes BrsbaaLosonistBias i n
reacti on gmbodifterasofftikl gresent Invienition ehe hyadodarbyl-désietsapoff-gaenpodudedi n a
reaction off-gas are at |east about 0.67, r 0.75, or 0.77

( or 0.72, o
ki | ogr andrQrersolyari geeevealy colypnicamprisesgideast 10,011 eridthortdte SFapor
conmpounds,d n eactdon .of f - a (o] r P Had3. 8,
or 14.2 k‘}q’o%'?g?rs%Eeé?d)mnl/%d’\r/%rgﬁ%\gp%{(aéae%%t éﬁctg'rgr ﬂi%’%ﬁéfbﬁ’é%? ?eég?i%fﬁba%
reacti on stedinonin afdtRer émbodivinent of thehinyeatidn dne hytoaarbyledepieted ofégasi on
of f-gas, the .
produced from the solvent recovery column comprises less than 4, or 3, or 2, or 1

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

[016] 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 presént 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
preferred that the vapor compounds in a reaction off-gas are at least about 0.67,
or 0.72, or 0.75, or 0.77 kilograms per kilogram of reaction off-gas. It is preferred
that the vapor compounds in a reaction off-gas are at least about 12.4, or 13.2, or
13.8, or 14.2 kilograms per kilogram of pX fed to corresponding oxidation reaction
medium. '

[017] To achieve such great amounts of vapor in reaction off-gas, the

inventors have discovered that it is preferred to suppress greatly the ambient



I nventors have discovered that it is preferred to suppress greatly the
anbi entl osses and intentional heat renoval from an oxidation reaction

medi um ofwohelopwesent i nventi on across conductive, i sol &CirrusomosTdar y
surfaces, despite that such oxidation reaction is highly exothermc and
requires great cooling. It is preferred to insulate such that at |east
about 70, or 90, or 95, or 99 percent of the exposed, anbient surface area
of vessellgsserippd intantiones heahtrameval from |asa exidatian rrepston Mesivamof dhe

reaction o

005 ot AEop IfeBu6A ek tonpuBhve, “RORIAN" BpuRadh sufhoss, Heselle el "

ener gy | csuebs okidatiog reaxstiors d¢l, hightyi exdthermicaard areqawe{; greaticoblngnditds

vessel s containing at |east a port i on of oxjdati reacti medi um a e | ess
Ocor 99 afro8s opS

t han abodtrefﬁire(b?o ipgulate suph that af Igast abgyd,/ f OpRI Pekceny of '
corres or@;&g gx Rt I t in

of at Feas a porbﬁﬁ%%mg?u oxXl dgﬁé)hwslggg%llsoénndéér eaﬁél@g Egﬂdﬁtlbécrggol ?%lgé °
fluids, epagtionvettexidatioh aeactldmmrghrmamjtmt/em, WImoataﬂeaBg abmdt0.81clmainge

boundary fac su at the ener r enoval ess. t hap abpyt ,100,.

or 10 2082057 3 GF O heters Bekaesop s bETRR halsie s niefsfial Hint

OXi dat ' Orth§ﬁﬁsté.%t9gqsl¢éé§ thr @I eIaoeédN@ﬁs.ew@nrfae@%tre@@swahau@é aMaRrpr in

reaction off-gas e inventors have furthernore di scovered is preferred

t hat f eedeesselsacontaining iabieastz podiometipxidatior raactian rrmupma@neu lesbitbanagai n

despite that s ho dat i rea t her a

great codl htt )‘tf ?bproéf £¢1r88 %h 8x$% kﬁgqrégb)iﬁoégtf@fjeté’s?ggﬁg‘g%# ﬁétlon
reaction c%dﬁﬂtm té‘adﬁ@ﬁﬂhédw His W&‘ﬁér@é@ t6 fAlit Odbling 6f 8i Waged Pirtien of
exiting final stage of conpression. is preferred that at |east about 50,

or 70, oroxdatiasy reactisar mestiurpf by hé'“Wa§§0|6f9 Huidg. codmprveater@ndi airy teHeb an

sooc. 1+ areRelyE s aRthHhes b BEEATI sBltac EF Lol B in el (Chertl.

of the magmamial &aledsm@rpaeseedoal or 1@asrt®s, an0 Ofi watts per kilegranoof pxofedm
with a tenperature of at |east about the di scharge tenperature of a
corresportelq%reéppnetﬁ‘ﬂtﬁ)%%t&n FRacliongoediym.20, or 10, or 5C. It is preferred

to insulate S;@?s&ﬁ a%méfé‘%hcﬁb@%%t ArnoHits ‘& vaorh r&ction Bﬁsgcz%ntth@f the

exposed, anbi ace area of nduits, vesse s, and contro
del i veri novesdtors bawprfaghemnarer discovermdeit ésl pnetelnreait tHatafeedsxtbman Gxﬂ%‘pnor_

0O reBHi SabdOiT St b AR AL, et el gt bdetion
reaction is highly exothermic and requires great coollng. it is preferred that
.oxidant feed to at least one oxidation reaction medium is compressed air wherein
cooling is minimized after exiting final stage of compression. 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 at ieast 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
compressor minus 40, or 20, or 10, or 5°C. It is preferred to insulate such.that at
least about 50, or 70, or 90, or 95 percent of the exposed, ambient surface area
of conduits, vessels, and controls for delivering said compressed air are covered
with at least about 0.005, or 0.01, or 0.02, or 0.04 meters thickness of insulation.

[019] It is preferred that solvent is recovered from reaction off-gas in at
least one solvent recovery and/or dehydration means and then returned to an
oxidation reaction medium with a temperature that is above ambient temperature
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| east one sol vent recovery and/or dehydration neans and then returned to an
oxidation reaction nediumwi th a tenperature that is above anbi ent

t enper at weanth/wexrs t he tenperature of correspondi ng re&ctriuspooawoi7am That
is, it is preferred that hydrocarbyl conpounds are condensed fromreaction
of f-gas, appropriately dehydrated, and returned to reaction medi um w t hout
bei ng much cool er than reaction off-gas. Mre preferably, this hot

r ecover edard| neait thes temperatete wift eoresaandingarfeaetion danedigt.mall hahds.giy isnput

i <ol oed B et Pt | RhBraH cBRa S AR TaRLnERE St P, Slrgds.

limting afsroprately dehythgedphné retgted aoTeactiom nsedidns githeat bergonich
and/ or dehydration neans. It is preferred that at |east about 40, or 60, or
80, or 9ocqpleyrhapdeasten #ff-gasd Mersy erefarably.vihis hal eegavered) sobvest is

oxi datjon ' | | t f o Or
190, or 1%’(r5)%ﬂ]o%trdI %@Hgg?ﬁlgﬁn‘égerﬁp?ﬁﬁssgm%@%%n%&y ?@B'?{r gﬁgk%@f)ﬁ?gragg}'v%nergy
i nt o r ecoigolatifigs beatekcladnge beapeayt surbagaseafsristdisciosbe alsawhkerat bereirgf- t he
primary oxi datiqn,rea tion dium | teLysﬂi referred that atﬁl east, about 40,

a

t .
or 60, ort_hﬁ'?o,re%%t 0 feg}'l?_p Egrﬁ_ﬁm?pﬂ? iting. dhe rarpodgy @ 'f'e’inéals%’b‘?ﬂgb’ed to
an oxi dat jphhyeRffi éé’ia,éﬁ%*&%%&%ﬁaicﬁ%ﬁ?é@%ﬂaﬁgﬁ%é&né.eEltsfs prefatred @t i on

of f-gas tenperature mnus less t or 20, or 100C. It is
pr ef er r edatt least abouite4,t ora@uor 80, 090 BE&ightr pdBenbof sgidweicghiergaesaleant isf

sai d recover .ddsol vent daj sul{)epl l.ed to_ .an oxt'hda lon reacti on e I_um w tth a
t enper at LTYPRIEL #1 oxjdation, ieagtion spedigm With 3 demperatidiz-of jgss hag, albaut, o
that at |26 torets0itorfB0, Br B IR it W pRiered ¢R o Yarisher MeFmbhhenary

energy input to a solvent recovery and/or dehéﬁiiratlon means comes diréctly

from t he iota deconeretosplvent @hm itemperatugmgreatendhant the Aemperatue of rthesf er

e o0t ocPHY b Bpubd ALIAPmBit, RECBRIBRGIHALALKBLAERTEAD, orod
sai d recog®red9soERriht portént ef SQideéﬁové%w\sarv}énaﬁ@/szPd@@)tdféﬁ ioxftatieans

with a tenperature of at | east about the tenperature of corresponding
reacti on 'Gectigas mediud | Wik andampesrtureoof oat Jeasbhrabeut deagtin waffidaspei ng
processe Eﬂjeer | j n ay- kHP h c '

i sol ati ng,e ear‘i3 {-dél%c @Hg'elgl%%t@ﬁé ar bogﬂg(?’a%reé@’o& ?%’sé'o?l ﬁf’}%l gg%ﬂ;?rtei%rg?d (t)l?atBO,

or 10, orat3eksi alvadto40,come0d, & 80,000 efeiglatcpereentiof shidergicoeeateer solaent is
correspondi

OO PO e e Qo UL h 2 her ! ener gy iU of R:2t Sout eo,
or 90, or 120, or 140°C. It is preferred that at least about 40, or 80, or 90, 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
using a thermal energy input through conductive, isolating, heat-exchange
boundary surfaces of less than about 100, or. 30, or 10, or 3 kilocalorie per
kilogram of recovered solvent enters a corresponding reaction medium with a
thermal energy input through conductive, isolating, heat-exchange boundary
surfaces of less than about 100, or 30, or 10, or 3 kilocalories per kilogram of
recovered solvent. It is preferred to insulate such that at least about 70, or 90, or
95, or 99 percent of the exposed, ambient surface area of vessels and/or
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surfaces of |ess than about 100, or 30, or 10, or 3 kilocalories per

kil ogram of recovered solvent. It is preferred to insulate such that at

| east abowO 260/06231690, or 95, or 99 percent of the expogeujusambioaste4 surface
area of vessels and/orconduits containing at |east a portion of recovered
solvent are covered with at |east about 0.01 , or 0.02, or 0.04, or 0.08
meters thickness of insulation material. [020] It is preferred t hat
filtrate e@nduitstcordating &l leagina fantKPfatqfdﬁC@YﬁIed/a@iY% afe soveredTwithiat

returned apn SRR 670 62GH b UPH BT Bl RHBLE R RIBRIALMER oV ded

by transf energy ctlve 'S0 exchange

boundary surfaﬁmw] i ist peéfereal eatt frltrateoéomﬁt fewver@d:rfmncﬁltramnaeatu on
and/or /or washing of solid TPA froma slurry. One nmeans for gbtainin

filtrate ‘Q’QFWBEtOfrssO"ﬂr TRASi 6tHraRd tﬁeehpﬁ@aéjpnrp@cf&mmgﬂw WY %‘éﬁr@gknovm

the f t h
art are clomisraflte Bibyidetjoytrander et e ene By MEARIT bR Kblathd. o
gravity skeatlexohangerbouridayg ssurfacesocFiinate, salnlelntt Isesblrvteat friod2 hhe &efrocad

returning to ap oxidation reaction medi referred to cool at |east
Lbout " 40_seraralon gncier T6r VIR (i ol ot 5o a'urrwtrfaﬂ@ SRRSO o 2

t enper at @taﬁﬁn% téhé’élvéﬁloiét fﬁ%onoén@%aéﬁma%f ‘FPAGQQ ahyUsRians! ¥

reduces t e sol ty of TPAin the slurry, and it usefu Iy reguces t he
corr osi vi kvt in Itm filttationt artsbut/alhother mleahanleelssemretrensdmmrern tiesadf

constructiagn conduits, ves ther egui.pment
and_ cont rdies cOBBTTatad By e, SMER'sS s ik PR sSent S8L AR

Sui t abl e gatipg abstrifd egg)rh%fmém@gl drirthedike. cool ed filtrate sol vent
conprise various net %s and alloys wth noderate corrosion resistance, such

as stainl ess sk02d] sBeforgugturring BB oxigatign; waction veedium.tit isaprefarraddoot her

ovever | g4 tegkt 3Bolt A0 bEBOY R 7620°ha M RorBefifSr SrtdifersiGifente o
wei ght pes aenipepituseict lesktthaineaboltva0D, ics 0,09 ded droso%l:datrhww usefudlyi on
mediumwi th an inlet tenperature of at | east about 60, or or 120, or

1400C. | t'eoycas dhe spkpility afPA i dhe shispygyand ﬁéﬁsﬁﬁH”YefﬁSHQ?S fhe FOBOSIVitA(s .
and/ or t Wf@ Bl‘fr%gé %}J%rfr?”%ﬁttﬁ&”?e%@‘%g{aétﬂ g%oﬂrﬁatgd?&grrﬂs géﬁst?uctlfgfﬁwéwgg

about 60, bara to

wei ght pemsmhtorm:bnslaltst vedselsitpumps, \andd othwer aiquiprasnt amd ebnfrbls com@fisingr 40,
or 6Q0C before feeding into,an [dation reacti.on nedium K It_is preferred
00 CranstBF ShTAge A PEPCRSRAG oY M [OMers SR FatEais, o condiietion

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.

[022] 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. It 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
to heat about 40, or 60, or 70, or 80 weight percent of said filtrate solvent by at
least about 10, or 20, or 40, or 60°C before feeding into an oxidation reaction .
medium. It is preferred to transfer this thermal energy into filtrate solvent through
conductive, isolating, heat-exchange boundary surfaces.

[023] It is preferred that pX is fed to an oxidation reaction medium with
elevated temperature. It is preferred that at least about 40, or 60, or 70, or 80
weight percent of said pX feed is provided to a reaction medium with an inlet
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conductive, isolating, heat-exchange boundary surfaces. [023] It is
preferred that pX is fed to an oxidation reaction nmediumw th el evated

t enper at we.2oloo6ex6preferred that at | east about 40, or PEOUSRE09/HA5760r 80
wei ght percent of said pX feed is provided to a reaction nediumw th an

i nlettenperature of at |east about 60, or 90, or 120, or 1400C. It is
preferred to use solar energy, thermal ener fromoff-gas, and/or thernal

ener gy f riempgratuie fratdaastapaeut 80, redQ erel . 9redd0tthanlt istiefersed taouseo, or
8, or 4 b t \~F 0 ' aid
ox by at TaBReRi nRgRHl ooy froRfiotlad condlor HeHfialBheft fER sRari®
anbi ent teonuzming at-bepr@ssufecefliess thanoaboutoB0det 20N or Gaadri 4bamedotheat!-t is

f dtot f this t I i nt th h d [
S0l at i n@bHIAT OF 6aAbd05BL AR GERSOT 255 Pockpaf iRdet GooKt 10 or 20,
combi nat '<?’H‘4O-,t B RPE! SBO&@%@'IW?tdrﬁgﬁeérﬁ/H{ ShAEnC S0 Blfore 'ﬁ?&ﬂﬁgr ed
i and/ or I quid

sol vent, trate sol vent, require supplying i ncreased
f1 ow i nt dntmanxaxidaticonreastionanedinnor das prefemeidchtaatransfes tikisdhgimalagrargy i n

order to .achigv referred,operati.ng tenperatures and, pressures. Wth

ot ter dBIRPRIBrdioB CidhicHiRs SO A e TR e OB ARk SPERR heat of
sol vent vapor i @] 08eparit&Ig of MkoRfIfaide theahblier #ediR§dempEiatads of
i ncreased anount Of |1 quid solvent feed exits the oxidation reactor as

sol vent vegiopressedeaittiesavered galveniufitsater spivent, ansidor pXgreauireesinplyingount s

a1 ong wi TRCASPeaLuTE IBEIHS BR BRHGHGHD ToatioR: N Biter YEoaidap BSFiatoly °
anbi ent  dhdlan€é aMadides tduaGhiEvé GirReIrPdd lopRraling Teinplergtues ainde preteakey.
often increases the anount of water vapor entering the oxidation process,

unl ess a Oty beten frpdsednere of ghevheridotireadiomis femevedors rfenthert fided
t t . . f i t.i
atong w cP T VeiRoatBh, RARRIANER, SNBENGefity JFIERURCARY AR ihGRaREGCCSS

sol vent carpaat tof diguid-wolvesit nfieed, exite the uXidatitde desictberas sokveat tvaplor yin
expel | ed, whether_ as vapaor or, liquid or solid, sone I_E)urch,as_ed,
car bon- cdJ&E&HAD ﬁ’H‘%suﬂgeﬂﬁt@w supplvipgiinereasad &AM ts o ligHidsgRlwent feed

wast euat cioql 788 mare Rl YRk e, COPALAG B9850 o@UI indfeaced Hifoutuch

addi ti onal "entering wat vapor I n conpressed a air e viewed as
doubl y urafgnimpibgepovesreat i ng a potential carbon |oss and a wastewat er
| herease. [025] 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
compressed ambient- air may be viewed as doubly undesirable, creating a
potential carbon loss and a wastewater increase.
[026] However, by using inventions disclosed elsewhere herein to expel
increased amounts of water as vapor and to use limited, coincident amounts of
VOC as combustion fuel in a TOD, the inventors have discovered a net, positive
benefit for leaving selected amounts of water vapor in compressed ambient air
used for oxidant feed. Accordingly, it is preferred that at least about 70, or 80, or
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[ 026] However, by using inventions disclosed el sewhere herein to expel

I ncreased anmounts of water as vapor and to use limted, coincident anmounts
of VOC aswoantwstiien fuel in a TOD, the inventors have @#CcIasz@wmos7as net,
positive benefit for |eaving selected anounts of water vapor in conpressed
anbient air used for oxidant feed. Accordingly, it is preferred that at

| east about 70, or 80, or90, or 95 vveidght percent of oxidant feed to at

| east oneBair @ weight pataeins of pxdiantfesd tonet lpaskens oxidatiapireactimmediss at

| east aboyt,, Q. 0 A .04, .o ' r r hkogram
of pX fe ttggcpgéf'%rs'tp@r\{gpﬁ%n ggfn g'{slgénat?lggcg ?@%mrrg i u%mggsﬁg.qﬁgg d;igéut

0.12, or Kilogfamosf Wt per kilogranki dfopXafedoto watressppedirly bsiglationofegetiohed t o
correspondi ng oxi dation reaction nmedi um [027& After _exiting atn oxi dati on
react i on MedumHANAdess Hrasy abauwh Q-14. BF O yr SPBafh BR7 ingramoinuatenerit i s
preferred;tQ, § t o 1 Of: e an. anmount of
shaft mﬂﬁlbggél}ﬁn?f%%(e\‘egratﬁ%o?rg% ?’ &bgg%(g%ﬁgééﬂ?n%a&n@.nqﬁetamoexpander nmeans, or
si mply turboexp2nfiefter exiimg @n raxigation eastan deediingpsnareageeferablgeai es,

Che. | onedineaatiigian sEAHOn Mealrbob AIENECHPI Be #blerst aratigh stats o
st eps, 'fga[sei@rge%ré@ BRT SmduRt JrUSRAEXRIRIGSINGT bnasr mdrel RurB&SkRIHRY O

| ocate at” | east™ one turboexpander step such that it is mechanically |inked
to at |easeansie Aotwbesxpandest epedns; GuShplyofurbeexiander den embianmaier .

cecrbox ESbeRERY ST Staa e oAy WY BRI GR, 3RbeE™ ©
i ni M ze HiingOShelhs. Pr eTher cofflgdst BAtIRY  @Rer IBWest Opreddureastdins o6 a

entering a turboexpander. However, there are corrp_etlgggderrands or
consunpt iturbasxppnees uPsioantp t B4fheratRIPEESHe$i§PSi nisorgigrred techewin sabvent

Genydr at  DiparaRRBbeRpt Y, S Hriided B ficald o (PN GHE WiBERY S ICHT, |
and/ or dedugtirthit ftrs meedimnicaliydate@dotocat legsboné tonimdesiod siepfosusesply of

preferred for the outlet of a turboexpander nmeans, for the vol unes of
of f- gas HEdAR fé&’@eé@ibiﬁj]tya'f-ar%h lipkage Az conyenieatly prevised, by i rotaliegt or s

Eg\r/]gudi SGAYER C&Wd@pé?&fbofxgatures that enabl e and bal ance the

nption of pressure and“tenperature energy fromreaction off-gas in a

sol vent recovq028hnid/ardedithydixahizershefapewer, it is desirable to minimize the loss
of pressure and thermal energy from off-gas before entering a turboexpander.
However, there are competing demands for consumption of pressure and
temperature energy in order to recover solvent and to remove appropriate
amounts of water in a solvent recovery and/or dehydration means. Also, capital
cost requirements for a solvent recovery and/or dehydration means increase
greatly at the reduced pressures preferred for the outlet of a turboexpander
means, for the volumes of off-gas become exceedingly large.

[029] As disclosed herein, the inventors have discovered combinations of
features that enable and balance the consumption of pressure and temperature
energy from reaction off-gas in a solvent recovery and/or dehydration means
against the recovery of shaft power from off-gas in a turboexpander means.
Discoveries and enabling -disclosures for a preferred solvent recovery and/or
dehydration means are contained elsewhere herein. Before proceeding to them,
the preferred aspects pertaining to a turboexpander means are disclosed.

[030] Attention is directed to the preferred pressure ranges pertaining to
inlets flows to turboexpander steps. It is preferred that the pressure at the off-gas
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agai nst the recovery of shaft power fromoff-gas in a turboexpander neans.
Di scoveries and enabling disclosures for a preferred solvent recovery
and/ or dewganardeesiéneans are contai ned el sewhere her ei npPCBafSerw/op¥7e€eedi ng
to them the preferred aspects pertaining to a turboexpander neans are

di scl osed. [030] Attention is directed to the preferred pressure ranges
pertaining to inlets flows to turboexpander steps. It is preferred that the
pressure @utletifeorafa selyepliracovery and/r ﬁahvdrﬁthner@@eesys sediiced byelgsgrthanon

means | s 5&9‘15{%3%rby Ar%%&f@@ t?g’roé{%tlcz Hr r&evlgfua?edsfroﬁ'f whefe PHctidh-C

pressure éeval udted’'from ere reac ornea near an upper

surface ofag @afdrined mesh amupper sarfaceiof rre@@hdrhaiedidm fit iscpiefevaéd thatvtheg
pressure | oss through an optional heating neans praoviding thernmal energy to

of f - gas plsichiesal Hawing |pé§s§5frealo§§| thepugh R \RRtipnah d1eatinge MARANSt PERVIBENS
d t
5000, or TFBOh Fichtl 107 HRGE beeeR S oiflef R 5, SENERE refudy: dior”
inlet to dehiydTatuom mnearesx@ach der inket e a turbeekpasdebys Iesssthaheabmlb(&Il;OOI), ,oror -1,
0.5, t | uat t ff
Formed nelf-O0f. apBaE a4 BRB3TasBclt bR At N PTBF e & YRR Ot e
pr essure g |ﬁl@ﬁ0‘é‘h?§t tuﬂbo@tx hﬁéélt step is YeQEaPs ?‘I’c—%’s haRRbcut® or9agk papout

2, or 3, or 4, or bar a. Is preferred th the pressure’at the Inlet
to a f| r sor 02 barestmlnotyessmaoevaluaalsfroh’awhab@meaqm)n off-geB, isdior@ed ngar7
bar a. referr oW _n fr| t|on | 0SS . in .
ot or st agh LBREL EUEEER BT FrastipBIhaiub ik HHelecHoRat ik RERSL E e intet e
bet ween t{deat leaet ohQuibddxpahdet éﬂ% %fatt Iéral@,pazsaamebr gnerheraibhpd. #fisa
| ast stage is |less than about 64,000, or 000 or 16,000, or 8,000 Pascal.

[031] Al tiieirmed tthatsth@e@rueﬁaweeat Bwann%@trﬁoZe ftrﬁetum@@mer steR ishlessfthagas

Cur boexpealt 12 o5 riHE R By br 7 HarR, SR Ste TR fictdfal St ioBs. g

i nsul ati on amlydlrﬁtb%tbgéscdﬁduﬁéwlp@o@éw gtepBy suthvasitiebt iexchangé rhesss, t he
I nventors have discovered that it is preferred to |ocate the off-gas inl et

to a turbpERmeddRetwaamthe inialsta adiisksiage abturbpexpander azm thﬁ outietat ar
measur od WBKEas € 1A Rk LR LAY 1% dlY s FEX0B) Bpp ddipasanver s on of

t he el evati on héad as 1nto static pressure at nle of the

t ur boexpander, [osnmc,eltlnm«agrehtersadesxrabjé tof mirgakzes the |d|gaaoda\»fecrm thecoff-gag

andfor deDudr A O ohant® réovery  Anaftrachyaratan Theans & e ShiftSof a
turboexpander in order to minimize the loss of thermal energy out through
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.

[032] For greater recovery of shaft power, it is-preferred to minimize the-
back-pressure on a turboexpander. Reduced back-pressure helps to maximize - -
shaft power recovery with a turboexpander by maximizing the decompression
ratio and volume of exiting gas. However, turboexpander off-gas of the present
invention has other competing needs. At the very least, pressure must be
provided for flow through conduits, controls, and various equipment, often
comprising a condensing means and an environment treatment means, before
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[032] For greater recovery of shaft power, it is preferred to mnimze the
back- pressure on a turboexpander. Reduced back-pressure hel ps to maxim ze
shaft powsoO 2080B2E6Y W th a turboexpander by maxi m zi ngPCAISA@OOMT6LSSI ON
rati o and volunme of exiting gas. However, turboexpander off-gas of the
present invention has other conpeting needs. At the very |east, pressure
must be provided for flow through conduits, controls, and various

equi pnent releasefo campianti siyreurdngens Preduring Suthrexpandgyiafbaast tawelt nent

means, beE) s%\[xgérseééﬁsésocmﬁg%lé Wiei &t é%@\ %gﬁgﬁggnﬁgcféﬁlfaﬁ’%éﬂﬁ\nﬂ%se

of f-gas a pressures causes consi dera cul ti'es w designs
and capi t dbwastséamn proesssedowng\ rgreatepr peessies . fok turbakbrpamders pff-gas ois:

t urboexpander off-gas is indjcated for ease in condensing g{referred_am)unts
of water Hiicaesioreanscingqndensingpeiersed agunie of yikenrnd ¥QG Renesially
condense ' falld sy : M d ndpr ~Pi{s Wth
| ower pregﬁﬂﬁé?&%gﬁédgeﬁéls'ﬁgga%ﬁgggwg?%@%{‘ ggﬁgu%‘ita{\ ﬁé(ém@atg Er of/)gﬁpeogég%rd VOC
f rom t ur beapgranm eexpsndeg asffigasdi f Withullower -prepssreisb| eoridensaly eappropriate
utility cooling fluids wth near- Lant tepperatures, d refrigerating
Qi1 ty cBeTeng 91 tewaldr arRornd el berc HRROPiaareies it oam s ety ne
requi red pRySdsHb t8iahidwy uﬁnb%ﬂitﬁé&&gﬁﬁuiﬁg%& heaf-8HifiEs tempBatures,

pressure is retained in turboéexpander ¢ gas, ow ng to inproved heat
exchange aoefrefrigesating utilityi apelingsfluidsniseundesiable forsueh ilatgenheat dotiegi ven

utility coling flui. | ) eratu and to manaai ng vel ocitlies
pressure gfs(?p ,tﬁ%ﬁaa‘f'?%iv%&&geéﬁf %%I fc’% %NIE-.EHF ﬁng&z%rbgq.'gbq %h'éﬁdé’geﬂe';ﬁ%qreaen
after congrRsuURDisAret@ingtiih\tufioeXpaRder BFYHESIONING tOimpRIVRId NeéROsxcHHhg¥CC,

| ower pressures for turboexpander off-gas continue to nean |arger sizes for

further deogficieatsmte snBAves teamearatire differentigluvitiany givan wiily eeekng Hdide
desi . of f - . ff-
Convey. TrRoRD ispPerBlurel 44 HABAGLNE, Velthugt, RRISERE Chrch ' aHA7 008, 4

t ur boexpadidtributionkwithinsaid deal @XSharye avetinsy Even fted TpAAENSIhgtd endjotyent
I nvention, the inventors have dj scovered that the disclosed designs for
of f- gas cOhdeNQs, PrepeNAsrancencli WalehaNgeer nanths VOD Ipwehs pregruires r idiber

Teans enaplodiiclial | g BEAITI % B SHIGere QLT I Rurer! BwRUFLSH Of

an of f-gas turboexpan I's preferre pressure o

t ur boex pacareduitsf tontasls| and exgiiprhant. abordhenére, som Process @esigns: prefer thar

gauge. | tuéeS e%grfﬁérrg -g%gacgr éct]r(ladéjnrsee§80 -Saé) fto tc‘ék%’;? W%%duct powder, and
this may cause another need for increased turboexpander back-pressure.

[033] 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. |t 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
providing enough pressure energy to flow turboexpander off-gas through
disclosed conduits, controls, and equipment and comprising off-gas condenser,
condensate demisting and demisting, TOD, and scrubber, while not comprising a
re-compression step, before release to ambient surroundings.

[034] According to another aspect of the present invention, it is preferred
to minimize further the turboexpander back-pressure by minimizing the
downstream pressure usage as above and by also providing an off-gas
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off-gas is at |east about 0.05, or 0.10, or 0.15, or 0.20 bar gauge, wth
this aspect providing enough pressure energy to flow turboexpander off-gas
t hrough dwechmseeBieonduits, controls, and equi prent andPcomseémiongyeof f - gas
condenser, condensate dem sting and dem sting, TOD, and scrubber, while not
conprising a re-conpression step, before release to anbi ent surroundi ngs.
[034] According to another aspect of the present invention, it is preferred
t o m ni mireeompressien step lanated afien @egonsiansep heat gxehangemnanszvhgrain at
downstre r b - Lq) :

of - gasr deamraadt &y, G746, F548, 8 B0rREIRY pRch Rr e War Fper present .

wher ei n aurdca@andepoff-gbs: isoemVedars iHuid wat&0 Tied givenpmsdave dicdveredat er
vapor present in turboexpander off-gas is rempved as Jiquid water. The

i nvent or shAhvaves Whe renlinghiatercyaRer ai ARIDIRIL SUEPURSiRGS PSARAdING tarthe ent
sur r oundiingsoeRORAILIA. 'eidibRt IEMBUAI BN Wdlef Yapor HCHAas’ SEBYAIngftovat er
off-g er es a

vapor from as according to 1 nventions I'n enab reconpressi on
step for ihtenticsaheiaiy efdblema tdummpregsionestepstor theyrdneainingowffrgashthatt he

Lur booxpdRBLFSS Kl 5 poner RandhE dhiiearer AP IebidRtLER hR ke

means betd’&ﬁiﬂnﬁr@s@ﬂfiﬁ% tpefeasCiurbEapandar thadditidl, it B mof& premrane! on
means. (See el sewhere herein for disclosures and designations for condenser

of f - gas dndokateck koack-out mgans betaenuan oif-gas cgadenserongans sindnthe; inlats

preferred tq reconpress condenser f-0 re preferably. knock-ou

of f - gas, qu aatrng'%Efesfﬂ)?)rl‘Jt TTI??(S‘& 'oféfﬁ 1&,263'5%6‘? 283'&"?0?03 %’éﬁ‘%“’wsg égf’ng
off-gas r tRmS! foR condehsePbEIigRIs’ 864 khotkRovREgSs.F ONdRits asingf off-gas,
nore preferably knock-out off-gas, by |ess than about 0.9, or 0.8, or O.
or 0.6 bdecomwEessien.ny inprefgreditegerpmpsesorondenses ofi-gas Mere pralerably
pressure of off-gas exifi tador r t t W er is
| ess t hanl&a gu‘i“%’?@?%r%gg ,Ié%r? J(9(2%.)?600‘:%3 Cg.scglfbgF 69%3%e@%\ﬁaerh%%%8%‘ﬁ g gas

reconpr essff-gas retompressidr iteid predérrétaoprezommpressfcarfdenges offcgas nendrbe
| owest pressure stage of a turboexpander is at |east about -0.9, or -0.6,
or -0.4, Rieferably gekqgauigef-aase ydessdhan rabhead G-8cemd-®sei B, 91t O6sbar.

preferre | QG ) .2C0 | c I A8
mechani cal 38/nl ?ﬁﬁ%}fgagﬁ'@?ég@{@%ﬁgﬁt @%gg%égﬁé e?ﬁ@t@& Ehécﬁég?eac{f c?fgggts one
conpr essiexitirey e fawestuypebgure stagedaina thrbwexpabdents &ss. thamcaboutn@3geri s
conven erbt'&’y oP E)%Yloqeod.obt}/aragaruogte?t Wr}?ennﬁgiﬁgnéfﬁglas Srgg(];rtnp?gsds/igrrn, i? ?saépe%ired

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 least 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.

[035] 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- -
gas preheating means placed after a solvent recovery and/or dehydration means
and before said turboexpander means. It is preferred that the temperature at the
inlet to a first turboexpander step is at least about 110, or 120, or 130, or 135°C,
evaluated before any off-gas preheating means optionally placed ahead of a first
turboexpander means. It is preferred that the temperature at the inlet to a first
turboexpander step is less than about 190, or 175, or 165, or 155°C, evaluated
before any off-gas preheating means placed ahead of a first turboexpander
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[035] Attention is now directed to the preferred tenperatures for an offgas
inlet to a turboexpander neans or, if optionally provided, at the inlet of
an of f gaswpnetemeilag neans pl aced after a sol vent recovecy/saado05764
dehydrati on neans and before said turboexpander neans. It is preferred that
the tenperature at the inlet to a first turboexpander step is at | east
about 110, or 120, or 130, or 135C, evaluated before an off-fgas pr eheati ng
means optrmeaas$. yt |8 fceferrede Hntothen temperaturg U@dN@&?ﬁ@Vaﬁ@iﬂ@. rem where

preferred th the te r t |l Lef St restep
<] ces tRaRTaR oA B oY FeaP gn' Qe Yyfack bt Feacc mbli Ty BHEE off
of f - gas (F}j@éﬁteir@@ firebfiibebasatiathadnefisdeds tiin hbowos S0andA0rensd, drt is
preferred that the tenperature reductigon evaluated from where reaction

of f - gas 2D Corafustineapvaluaigseefote any oif-gas peaiaating meansirprtisnaliyerlaced gas
enters a f . {gglargl LS | ess than about a 50, or 40, or 30,
or 25CC r%ﬁcﬁrjc %%f.%g%@@gg@én ef o%gng'ny of f-gas preheating neans optionally
pl aced ahead 0fi038] f Altisdughurdomelepainge turtearsandd€r86ppétatingugh arobdlomsithg

t ur boexpanders operating at or bel oy the dewqoint of .a working fluid
wel | knovﬁ?Wﬁ’P'f‘thﬁrW‘,” %'Hidna@ow xR B Iﬁftf' ggga|8fc<{r}§:§|ﬂg¢rg§ghtof€re

inve”“O'bé?HPﬁweep%%ﬁin%/ NSy e%&s%wgﬁmn@@bf @PIOn fiid E&Ysion

mat eri al s of construction en used 1 n a turboexpander operating too near

to the deaponany ofatefidls gefscor@druction wehem nised tinentubaexpanrdercoreratingdoapri se

carboxylic acids apd/or._bromne in.conjunction wth _ water and{or dioxygen.

[057) e ctidtitdhe Sevpaint B B Sasedc SEONE conalnis AHE bElm Rt i ho Bl e

outl et frobakyllceisds AR8/oF ORI irfcdjiRGRIPANN Watef and/of ArsdygaRout 5 , or

10, or 20, or 25C above the | ocal dewpoint tenperature of the off-qggg. Mor e
€a

preferably, tHh93T]tAeeardinaly,eit ds duetenessta pparatewith the de@pesatire t

2t tai ned Y gL 1SRRG shnef oL HHBRRSRERNGE oRURabfIRSA TR B0y of
a turboexgapss abadditng 1bb&Ir dalvpeint teypeatlifee ob the ofisgdet Where pleferably, from
a solvent recovery and/or dehydration neans and the exit of

t ur boexpdhaee temparature clerfantes flempnewreinbaremnaitabed ﬁrtbﬁgcﬁ‘lt@t from all

e o ST obNERler oS08, BREIBRLLLrd BB L THRAEY |

capi tal csgrhprasifg dipsting the neecHariical @fiicianey bha tarboexpander eadding thettalt 0o

mich SUpeénhe(?S; th> rt]he 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.

[038] 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-
gas condenser inlet of less than about 150, or 120, or 90, or 60°C above the local
dewpoint.

[039] A less efficient turboexpander requires less added thermal energy
to ensure that the turboexpander outlet temperature stays in a preferred dewpoint
range. When less enthalpy is removed from the working fluid and converted to
mechanical power, the exiting temperature from the turboexpander is inherently
hotter. Depending on the relative costs of thermal heat and the costs for
electrical power, improving mechanical efficiency of the turbine may be
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t ur boexpander off-gas. Accordingly, it is preferred to operate with the
tenperature at the outlet of at | east one stage of a turboexpander and at
and of f gasocordeexer inlet of |ess than about 150, or 12Q7T/Use009005764 600C
above the | ocal dewpoint. [039] A less efficient turboexpander requires

| ess added thermal energy to ensure that the turboexpander outl et
tenperature stays in a preferred dewpoi nt range. Wen | ess enthal py is
renoved fdesrimental\asrhengjicial fpd optimizasheest: ebhe dnvastarsnhave dﬁ@@é?f,effl hat
exiting t r t LS :d r I td Qry; di ng
on the rela |\Ii/r(£=§é gjggtégsg;aft@y%obﬁ%@%g{e{@'éco‘g§t§s %hré{% ec(?'rgitcl:rg%?g@%‘/\er,

i mpr ovi ngcowe adfaslecticabffowereerpresbetdhia the lsianee ramjtspaken rit iemreferred to
beneficial for optimzed cost._ The inventors have di SCOVGEPGd t hat ,.when t he

uni t costMaxIMizs itb%rrﬁﬁcmm?%?f_ﬁﬁﬁé‘%)f’fi el@é@?’?ﬁ’éﬁ‘dﬁbcﬂ_ﬂd_ ys@;aAditignal ¢ ost
of el ect ftpﬁgha@ﬁmggﬂitg?%@aimhé '&%fsﬁtéﬁ‘?ieWBotiﬁ’ rahgﬁgxi fhel SxpiirRiepbUREL t O

maxi m ze ne ficrency o e turboexp er and to use
addi ti ondlhis hierless efficiengy itanutant elesricsl rganesating ipowerdeygieimay raohifyeon t he

expander outlet. This i ess efficjiency,.than an el ectrical  generatin
pover oy 8- Ajsartoov D& o StmeehSRRALERSIEYEUBICR febPandbnEbars
energy oWufet Qsé hef TRErmEAC ARG RRPUt 36 HRe JiSgad T miditr BBEmEMPAGYIsedPUT
to the off-gas mght seemill-advised conpared to the shaft work achi eved.

However , admeparedptoi the shaft aentlk cadhigves. mktovwevenather dewppint ausidaice: issHeml

energy input can be coupl Wi t.h 1 nor.ov >f {1,Cl ' p nd/ or
! ncreasecfﬁaa'(ﬁ)i'ifﬁteg1 i! ﬁp%rﬁg?t@il hh?rh@c%eig%?@qteﬁgéb‘%@'p@%‘gr‘@;hl f’Flriptgirﬁ(c;)gl((e)t\g/lement
i N ener gYffiGiEAYEIY thd kxpandér AAdPF MhEreasdd tderbnipressienthsieinlto efchisiecacy of
a turboexpander” enployed in the present invention_is at_|east about 65, or

75, or suemarkapleverahimprovementdk EREREYSIRIOVERLr khesit ibist Prefersed thatitpe

achi eve L i t ' | : 5 rki ng: Fluig.
Todo] 1 n TpEEEE DSl ek HhfndoRapRsTRnbiolel i te BRsCHidoh .
especi al l|lgastnab@stpes;} op75mwirBGi ovi 8§ pdreentdf ¢ie neayirum whafti woek pugfugr r ed
range relative to the dewpoint while using a high eLfi?g ency turb e)§£ander,
it is prdassiiete gchieygityean iHeal JperiPRIG XRANRICD Qfithe pbi-gas @H@P%?M to

onteF g oL DB 80l eTheSEe recRBRer e Sy i, 2802

t ur boex paarbmexpander asspexdiallyt inl f&spect of GDaintain®@0theoouB&Dteraperatyrerin a

ki Togr amporfeferred 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 multi-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
turboexpander off-gas; less than about 100, or 90, or 80, or 70 watts per kilogram
of turboexpander off-gas; off-gas temperature rise from thermal energy input at
least about 10, or 20, or 40, or 60°C; and off-gas temperature rise from thermal
energy input less than about 250, or 200, or 150, or 100°C.

[041] Such amounts of thermal energy are supplied via heat exchange
means comprising conductive, isolating, heat-exchange boundary surfaces,
preferably comprising various corrosion resistant metals and metal alloys as
known in the art. Preferably the thermal energy is supplied by a hot working fluid,
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pX fed to correspondi ng oxidation reaction nmedium |ess than about 1,000,
or 800, or 600, or 500 watts per kilogramof pX fed to correspondi ng

oxi dat i orwoeanwieestemedi um at | east about 10, or 20, or P8O/USeN094057éatt S per
ki | ogram of turboexpander off-gas; |ess than about 100, or 90, or 80, or 70
watts per kil ogram of turboexpander off-gas; off-gas tenperature rise from
thermal energy input at |east about 10, or 20, or 40, or 600C  and off-gas

t enper at uRerer prefermpbnsierst gandentngyloifapnta pegion; ﬂfaﬂ'ﬂlﬁgdlﬁteéﬁef‘d%’ﬁamo, or
150, or HORG mbPs %he%tgﬁgiﬁélfblsgghéﬂﬂ e.fé'rgé’(ﬁ & éthEabldRRl h§bdriidfofeat

exchange means conprir si ng I solat1 ng, heat-exchange "boundary
sur f aces loweeprysable flasmsteéasn fipnv @bhdessaterforsedin aasifsgastheat eatkangel

t al || k inth t. Pref bly.t h I i lied
o et 3gr B st it BSsf  aofior oL Skl o0 DS o Reisbiods” RHPPL
of liqui %x\ﬁﬁ&ﬁ%e WensRbherd i B?I‘F’Rg?o?&étﬁm PNRRBES! &.¢0i SeAtRRea Poion t 1S

preferred to form at I'east a portion ower pressure flash steamfrom
condensatof xilenee tedavesed sblvegt filtratetsolvartiahidd selidnandied offegase at | east a

ortion of sai h.steamin . at | east one,heat exchange neans.g ere
Pn a TPA produ.[&#t?%’(&ai@s,S"éqtb.?mﬂﬂattsi r?g H’%ﬁﬁll Sﬁe@ygﬁiaegg,spﬁéeiﬁ%'r ed
sol vent, indiiihgtéféal WRR tdioXyYers aht direbtiy/ esmbining @se réS48hg Gitireastidry |
such amounts of thermal energy are supplied by oxidizing a fuel with

d } ?xygen mndlléctﬁ rista off-gasrbi Baity hohdeaelan Predustst ance admitied Atoadecatiomt o
oxi 1 7ng HRuPeRRatiE & BBl dPEE ey Al kBt B bhd eelHE <

t ur boexpanfRiexpander adtl/cinat BheihtdraBiRenpositionnini & multistdges tarpeexpander.
t urboexpander. Preferably said fuel conprises hydrocarbyl bonds.

Nbr e
pr ef er abIRrefesably said| fuehgamrrisesaRydiocamyl  bandst afdore; REgfgrablyasdidatuson.

Still nor ferabl [ ) o N1l -hanol ,
met hano. TS &7 oot dotitfe. BAEBPHARAroR TBHL More TBieRaBly, d
conpri sefu@lt predisrhinabtiyt carprises Hethanof0ethamod5 methghe, jpeopane, betanene.

043] Preferably a portion of , mbient air i Lded
o1l 21 nrOUoTCHuPh i, PR BrelpraElABaR) s S0 5 3y st 8PgULHLl oF 70 o

vaper°\RLOSSTRaR CAKBR FRUBaRLS,Y Lo 61CR/OgG a0 L i i et

percent of thq048hiRreferabty iac pantinmtof ofordpressgdnambientoairdisd provided for

corrpress%q(idff%igegéida}urelif gﬁl‘lce 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
provided from compressed ambient air fed to an oxidation reaction zone for said
fuel. Preferably, the peak temperature for oxidizing said fuel is at least about
300, or 400, or 600, or 800°C. Preferably, an oxidation catalyst is not used to
promote the oxidizing of at least about 10, or 50, or 80, or 95 weight percent of
said fuel. Preferably, at least about 10, or 50, or 80, or 95 weight percent of the
VOC in off-gas exiting a solvent recovery and/or dehydration means is not

combusted before exiting the last stage of a turboexpander.
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to an oxidation reaction zone for said fuel. The stoichionetric anmount of
di oxygen is the m ni num anount required for full conversion of supplied
fuel intowveapbsvoéasid car bon di oxide. Still nore preferablPgTIuse@nbimd | east
about 300, or 200, or 150, or 120 wei ght percent of the stoichionetric
anount of di oxygen is provided fromconpressed anbient air fed to an

oxi dation reaction zone for said fuel. Preferably, the peak te erature for
oxi di zi ng sai {044l Besides 'D@'@@ﬁ'n@béﬁppgfﬁiur%ra’Kb(Pre%?”rGOGt 3 1BEdote @

Pr e €1 bl ool GHtEIRHERIAY YbelechVlrdt it U fed Rerlf b 2l of

at | east per cent said ft
Pr ef er abpyefented| foriricredsing ti® mass &Ouaterr vapor ma@ﬁng\ﬂmeghrﬂetmfraiéaast(ﬁna he

VOC t | t d/ d
conbust olBBESPENS (TaAPS: nel 1RSSR, S SRR ot R ABE BuLSS oo
I ncr easi ﬂgﬁélﬁg}e‘?{aﬁ’ﬁng% @I% qﬁi@ﬁ& Bp&rafonast d Bhﬁ\tar& @Jxﬁlattréhl?éﬁéﬂi&'ﬂﬁﬁdlumhe

i nvent ors di scovere t he di scl osures herein are al so preferred
for increfsi s@vemeeumy(a‘ndlmmhwhpmn mearts, agdiafeonneeting coaduitseaké is one

t ur boexpand These ¢ I cl

her ei n p@r’?éfrﬁid @a? H‘%&QV@RSE{? p‘e ons vﬁpsgﬁl gﬂ@%t gBEC@I t?s eﬁ(%ﬁHggfl on
medi um %ie;ﬁcéﬁiﬁf%@% dteeaveapoand/ @rordszVCBraB INrormEankilograch ef waenpet i ng -
conduits. Is preferred that the corrp05|t|on of off(gas flowi ng into at

| east ondsnlognamwfpahcﬂed te tcoprespepdingeaxidatior deaction medum. Brlseprgferrﬁds 5,

or 3.6 k| gr,am of water f e I FOQ)%P@ t|on
react | on rﬂr% frlﬁncompqsglo& g’? e?flrfggg &Wn herﬁé(o%rtpgesér |(?)r§1)é (;ﬁ hﬂge

into at ns@geatt IR0 appan ¢ess, sbrep 420G O sK@s at0l46als|togmbnubf Ova‘ier per
0.42, or 0 or 0.46 kil og ram of wat er per kil ogram of off

same’ IocéﬂIO@f@mpfoﬁ,gqﬁ@t’@e(%neﬁg@aqq{b Hﬂ%@f$fﬁ&ﬁ ag;negg@3§%f QW O, Q |n| ot
or a %%%dﬂﬂ)e ufnpegﬁ?pﬁqggét c?rﬁeeﬁ.rrpﬁgﬁr%a()ﬂcg%fértg@qg'ég I€ast: adfly t 6.8 007.3/. 6,

or 7.8 Ki ram per ogram o pondi Ng oXI dati on react i on

medi um  [0P454, d\rt‘l.eﬂtillogramSper‘xNogeamrofm:X fed to sofrespondieg oxiafioarreaction
dehydration neans. It is generally desirable to maximze the recovery from
reaction f@ﬁq'ug‘as of vaporized conpounds containing at |east one hydrocar byl

bond, herein %ﬁh‘}ifq&ttéfﬁroﬂt is! foW"rERIFhEd 19T ERERT r@&ﬂ/eryy%d/orl demptration

recovered fro gas, these conpounds are undesirably rel eased to anbi ent
sur r oundinmegnsor It |srgeeer|arllefdesalabye tormacxinyize diney eecamery tfowat@ctmmff -gas Of
car bon dlvg)rglorqgeclj ncompounds 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.
[046] 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
and/or dehydration means; but the separation is ultimately controlled by
thermodynamics and. by the energy expenditure in the solvent recovery and/or
dehydration means. Generally, greater expenditures of energy may provide
lower losses of VOC. Such energy expenditures result in lower temperatures
and/or higher reflux ratios in a solvent recovery and/or dehydration means.
[047] However, the inventors have discovered that intentionally
increasing losses of volatile organic compounds above their bare minimum
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Al t hough the TOD effluent is nore environnentally benign, the |oss of VOC
froma solvent recovery and/ or dehydration nmeans remai ns an operating cost.
[ 046] Morwopmaickiieal |y, it is generally desirable to |ipartustéve/obsrsses of
pX, acetic acid, and methyl acetate in off-gas entering a TOD. Such |oss

m nimzation is influenced by various nmechani cal nethods in a sol vent
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pref erreqdefifiddd E?ﬁlura?éﬂf’ﬁb?f{ wWheréfreaétidreafiigagberUoried martéh uppeBBurface 90
wei ght percent of off-gas exiting froma sol vent recoveré and/ or

dehydr at i reastions mediums slt ishprefeedttososulate ableast apout 8P, 9580r erdee8r

eval uat e r om wher eaction off- [ f
eact | on LR pf B8 ot ATt Syidtd Href B RRgUREssee 28 O,
95, or 9LREoReBbprisingeacsdivsidrecavehe ahdmir detogiration noéammdihi &t jeasessel s
and controls conpri si n82a sol vent recover){ and/ or dehgﬁjration rreaqs %\ﬂ th at

| east aba@boud. ®@1, opr0.6202r P40 .0n40.08r meters thickness: ff igwalion,MatgEaY 4t i on

mat eri al [ t a f
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t hag t Pe@mﬂ&mﬂﬁfgnﬂiéﬁ aetwirbdexpagideex plmls'isdzremntHdematsthefraabeae@ lolsses
conduits and/ or vessels conpr tr d/ dehy.d '
Teans. ar dnfauED eXREReR SROIED! SBHAGH AeR of GONGHITS ARGV SRSE R PP RIREOP pX

fed to CauEsRondh Rty B 4ORydiBfGh rABasia[Bssl RidRlandutip, B 20eior e, t

limt ther enérgy’recovery such that |ess than about 1,000, or 100, or
1, or 0. bonSivatts per kilegnam obpXrigd tpeoriespondiag axidatiort ke@ction ceedisgpondi ng

oxidation reac[Bi48i1 I’Enlasdiplrjeq‘]eirr%drt(ca)nfljr\rliﬁc{hfeFrrqgil grr\grcg()a/srsec];)lvgirydguém'if?é{glgss than
about 1,000, or 100, or 1, or 0.1 watts of thermal energy per kilogram of pX fed to
corresponding oxidation reaction medium is removed from process fluids through
conductive, isolating, heat-exchange boundary surfaces located from where
reaction off-gas is formed near an upper surface of reaction medium and until at
least about 80, or 90, or 95, or 99 weight percent of the dinitrogen therein has
passed through a turboexpanders means. Some designs known for recovery of
energy from reaction off-gas comprise condensing and recovering solvent by
extracting thermal energy across conductive, isolating, heat-exchange boundary
surfaces to heat and/or vaporize utility fluids prior to off-gas passing through a
turboexpander. The utility fluids are then used for generation of shaft power
and/or transfer of thermal energy in other steps. Exemplary utility heat transfer
and/or cooling fluids comprise water liquid and/or vapor, light aliphatic
hydrocarbon liquid and/or vapor, and/or air.
[050] It is preferred that a solvent recovery and/or dehydration means
operates without adding an azeotropic separation compound. Exemplary
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conductive, isolating, heat-exchange boundary surfaces |ocated from where
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fl oYvi ng fdistdiationaneppedsess thar abousi 60505 40 oUgh. 94 tP KIRa$q3ht | 1S neans
Is less t . 0,20, ' (i I t hat
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1, 200, orat®.1,200,760.900; dbODFRasic 800pRasdal per tnay, whotwdthstariding tthat thisi s

undesirably limts the operating turndowm of such trays. It is re
pr ef er r edindgsiiaklyslirite the apepating tHyn Qv‘ﬁ”soﬁﬂb?jhfr?ﬁst ﬁ\é 'Sdm‘?ren%rﬁrf%tt%ndi ng
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I | 0 | t

pot enti al anma Ity one metals conprising titanium is preferred
t o const rexpensied coresidn ssistantnesstallurgynanditalsedise potentitiilfflameabilie of el
di anet erssovr\%a rngietra]alsf rg:(c%mn?)iri(siinngur{il(anium. it 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.

[052] 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:
comprising water, at least a portion of which is fed into said solvent recovery
and/or dehydration means. It is preferred that the various preferred ranges for
temperature, pressure, and/or composition at the inlet of an off-gas condenser
are the same as at an outlet of a final stage of a turboexpander. It is preferred
that the flowing frictional pressure loss of off-gas is less than about 16, or 12, or
8, or 4 kilopascals in said off-gas condenser. When operating without an off-gas
recompression step, it is preferred that the off-gas pressure exiting said off-gas
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hori zontal dianmeter of an upper section is |less than about 1.0, or 0.96, or
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thermal enqegst &out 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.
[053] 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
dehydration means. It is preferred that the flow of reflux to a solvent recovery
and/or dehydration means comprises less than about 12.0, or 11.0, or 10.5, or
10.0 kilogram of liquid water per kilogram of water of TPA formation produced in
oxidation reactors served by said solvent recovery and/or dehydration means. It
is preferred that the flow of reflux to a solvent recovery and/or dehydration means
comprises at least about 0.70, or 0.75, or 0.79, or 0.82 kilogram of liquid water
per kilogram of water vapor exiting from a solvent recovery and/or dehydration
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[054] Th pfacing an o s condens

pressur e Aesopdidghy it ie ;brb@erpémmttoffgmerﬁdrﬂmtgrmwbyn|anwraaemartdm mnlejrre of
of fgas at a condenser entry and exit. Unless conduits of unusually |arge
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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
second until entering a knock-out means for liquid removal, as is disclosed
elsewhere herein.

[055] The inventors also note that operating an off-gas condenser at low
pressure according to the present invention forces use of a lower process
temperature in order to condense the required amount of reflux. The lower
process temperature pinches closer to the temperature of the cooling fluid, and
the lower process pressure causes a reduced film coefficient of heat transfer on
the process side. All factors force an increased area of conductive, isolating,
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mtigate the conduit diameter and cost, it is preferred that the
superficial velocity of off-gas in conduits between a turboexpander outl et
and an ofweogam/mesidenser inlet is at |east about 30, or PED/USe009H05760r 60
neters 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
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t he procexmdeasperthe dempefatare of £xijiag cooling water rises. If temperature of such
cooling water rises too far, some of the dissolved solids precipitate.
Unfortunately, many highly corrosion resistant metal alloys are rapidly attacked
and - perforated by pitting corrosion under such- tuberculated deposits.
Accordingly, the inventors disclose the following preferred embodiments for an
off-gas condenser according to the present invention. As used herein,
"condenser off-gas" comprises off-gas wherein at least a portion has been
processed in at least one off-gas condenser.

[058] It is preferred that said off-gas condenser producing liquid water
comprises air-cooling wherein ambient air is in contact with conductive, isolating,
heat-exchange boundary surfaces containing said off-gas. It is preferred that
forced draft fans are used to move air flow across the conductive, isolating, heat-
exchange boundary surfaces containing said off-gas. It is preferred that fan
speed, fan blade pitch, air flow control louvers, and/or other air flow and/or air
temperature control means are used to adjust the amount of off-gas cooling in
response to at least one process variable; e.g., temperature and/or pressure of
condenser off-gas; temperature and/or flow rate of condenser liquid; chemical
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i ow ot oyt 0. 30 6P l6d AT, Br Bo-ER" R BleBired Brat P UoBliHg Gudler O

of f - gas apMprisezondtsrsessted Yyadivectiredritaet withsamisieatir. eltgs monef prafexted
conposi tional analysis. It is preferred that at |eas ortion, of cqgling

wat er exithahgaidgaplinarwates iv|'eciased 1R FRRINY Walkls: hb% grelf@'ﬁ%ﬂ&@ttﬁ%gof at

ares Soial R fooiy Upighieifiifed 5 Iened! iy dotoRp sganking,

pr ef er r eBdlinst (TES ) ecopoderignizetiewates dr estedrosmahdemsptes odtl is pyefertast thatlat i s

preferr eqe;sr}aat pcs)%.o% 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.

[060] Optionally, it is preferred that at least 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
pressure of condenser off-gas; temperature and/or flow rate of condenser liquid;
chemical composition of either condenser off-gas and/or condensate by any on-
line measurement, e.g., infrared compositional analysis. Said surface portion is
removed from duty by removing it from contact with flowing off-gas and/or flowing
utility cooling fluid.

[061] An optional way for controlling the amount of energy removed in an
off-gas condenser is to bypass a portion of turboexpander off-gas around said
condenser, as is disclosed in US 6,504,051, the entire disclosure of which is
incorporated herein by reference. However, such gas bypassing creates new
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encl osed | oop cooling water conprises a reduced anount of Total D ssolved
Solids (TDS), e.g., de-ionized water or steam condensate. It is preferred
that at |wes0106paIsti on of heat is renoved from sai d eneCoasdodvoeiye€ool i ng
water in a heat exchange neans corrpri sing utility cooling water cool ed by
direct contact with anbient air. Is preferred that at |east a portion of

neat_excrilRBERAEn PG SOpPBoS '°° B & PalsP Pl Foptbl 2Bl Femdval, "™

portion ofjdthe saendyphbifg |ht$rﬂbfély %ﬂ‘ecﬁeﬁb ﬁé@ﬁ@%c%oéﬁ“@éﬂ)éssméf&@ gys
renoved fromduty fromtime to tine in response to at |east one process

vari abl e kalgnge beamseasqlwenfammrrlsmoégaanl)ecmdeme@lefr@mby@ﬁssg@s) -gas. ' If

ei ther carBenben BF rofalti §ag s BAERER blF sk B LRy
e.g., infsaarce aaBNROater ibaliiceridBalipsdtFor il Solsont AOVERY ystem, malkingwhd from
duty by renoving it fromcontact with flow ng off-gas and/or flow

utility cieepvergdsselvent beeame Agoonet entao day anst thesatis (ﬁ'~°tq ﬁg lerr&etangnﬁt of
energy r arFﬁESSHt F\?@Cofséntg?c%v gﬁﬁﬁ&ﬁ faeés% %Y\B?c?rs débo(?{% it is
an n ISC ose

t ur boexp er o gas arou condenseé as 1s

6, 504, 051desitdbde’ mﬁtedombinecbndeneemmgbsdmdlts/passedmwﬁ'-gasafbrhmm«nlenbma _
ref erence. However, such S b assi ng creates robl ens, even whil e
sol vi ng tﬂ@rﬁ@e%pmm%?w? HeasnerhReghsy yer, ﬁP?'%f?‘ngE'lﬁ‘@HO”

bypassi ngel bRt o/ bald e §ng§o€§5@8ﬁ§ggﬂﬁﬁllﬁ§gén’$%{i] @t BB, B4ukp] ance

because sol'vent vapor is not easi 1 f too
nuch or tsalutated Igasgfiswiis dymbipeddwithia Ivearserkiiqyid-satseted fgast h@@h\eagy

bal the water bal t for the sglvent Ki
The T ecoReEa0Ca N Rderus JBthaestrct 55 ARpS°Zheoske 3 NS BRd L p ot
in the angyliidmeht, MoF th€ HerbSMIGE pranBi BNéollert %S@ro@mwn aoJl@Dar@%rOIé@lsy it

is desirable to reconbine condenser off-gas and bypassed of f-gas for
t r eat mentturbulants sarfades.c oRapid ¢emiovahrainsich ancaenesal fiemneg. hisghwyelacitysuch

wnena cotaapss ol RoHEH, fo FERRVE il FEhABRPRBuIE oho arLirpue B

l'i qui d- sahefraaeeneRsy, rotiithstanad@l dg)EEIQét BUEH &S fatpmesy 98adiy tbaleespeet rdin
pitting corrosion in conduits and equi pnent, for the aerosol is prone to

col | ect disiuift dipiets wher pervided lanasr Sle§§§atlonrtl§’(]¢%nt surfaces. Rapid renoval
of such an aerggd| ALQSPuihdly, HReViRV8AldrY 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 one 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,
entering a TOD, and/or being released to ambient surroundings. It is preferred
that said bypassed off-gas is at least about 1, or 2, or 4, or 8 weight percent of all
off-gas exiting a turboexpander. It is preferred that said bypassed off-gas is less
than about 50, or 40, or 30, or 20 weight percent of all off-gas exiting a
turboexpander. It is preferred that the flow rate of said bypassed off-gas is used
to adjust the amount of off-gas cooling in response to at least one process
variable; e.g., temperature and/or pressure of condenser off-gas; temperature
and/or flow rate of condenser liquid; chemical composition of either condenser

off-gas an/or condensate by any on-line measurement, e.g., infrared
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process flowis difficult to achieve while limting pressure drop and/or
I nput of thermal energy, notw thstanding that such a fog may readily
coal esce wo 20aWs2316qui d dr opl et s when provi ded | onger sepanskéconoi7oaes.

[ 062] Accordingly, the inventors have discovered the follow ng preferred
enbodi ments for the present invention. After exiting a turboexpander, a

t
| east a portion.of off-gas S is assed arouynd at | e one -,
condensercocnap?%?‘?ﬁ'%{ ar!ﬂ} §'sg| '%fpfr?%ﬁ'gedsﬁqurﬁ'@g’gpgﬁs%rogéé?s t’%g%H)tf"lq%% ng
pref er r edyi@ts Betddst d bohﬁ)rpbfebﬁ!rgq dthiab fias Saite doam aFsgss ebhd@rseritd foanl £d
| ess than about 60, or 50, or 30, or 100C in a heat exchange neans
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of f-gas exiting a turboexpander. It is preferred that saij ssed .of f - gas
is |ess tirgfera tYutatE!@?Sto?bQ!@,1Q)'r5%0981098-?0Wﬁk9h(§iﬂerﬁ%mc%fﬁtheot‘?a/‘ﬁgle’Hf’f"—‘%asg
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re f d ff-gas; t diar flow rate of d
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preferred that said bypassed off-gas is conbined with at |east a portion of
of f - gas televations thant cat deast f ongs offegateneendanser oprowding xgas-pius-kiguid

before release to ambient syrroundings. It i referred.tha "knock-out
means" uthﬁ?Eﬁaeatfé’w é’i?ts%ﬁé(qﬂ‘:kf MEPMBwi %ﬁ?%ﬁ rlcﬁuu%r %tggseé(itsa é('ﬁjeast
a porti orkridckCSUIkABAAS fRbrh- sﬁSopérhﬁ%q@dat@aosbl@wng flow KifRke Krorit anfdfi-gas” -
Preferably, at |east about 10, 50 8, 99.9 weight percent of the I1quid

ent er i ng eanidenrepcRrefatablsdhe supedigialrverienl yelpaityiaf Ofaas iysaid KRock-qUss

t han abo .or 95 r r 8 [ e - QL L regen
froman o S%S%égil%s H‘ea Sag%" gO,O?g;r‘ %r‘gf gEHdg‘g{%rr Bérog%%ﬁ:%r?? q@?%%@é r?gi ght
of said kjreatesptibrizeatas didrmeteer Frkferably, treastperfipiil hiodrontal selodity b off- out
neans is |located at a |ower elevation than at | east_one of f-gas condenser

provi di n@agalil pRidskneciuPet MeaNspisaess tthal abau & LS« Rb-BuF MelRRs Per
Pref er ab'sfécohb%'f'tﬁe Wr?er o@‘ﬁe%fés?@bﬂi&é’l’ﬂ%é‘ﬁé?. BRafetabil CfReAReaR§asientacat ed
et ro a (0] -gas

bel ow a flow I'n m
time of off-gas in said knock-out means is less than about 20, or 13, or 8, or 5

seconds. Preferably, 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
one liquid-removing impingement surface, other than pressure isolating boundary
surfaces, is included within said knock-out means. Preferably, the solid surface
area in contact with off-gas passing through a knock-out means is at least about
0.0005, or 0.001, or 0.002, or 0.004 square meters per kilogram of off-gas exiting
said knock-out means. Preferably, at least a portion of off-gas passing through
said knock-out means contacts at least about 0.001, or 0.005, or 0.01, or 0.02
square meters of non-pressure isolating solid surface area per kilogram of pX fed
to corresponding oxidation reaction medium. Preferably at least about 70, or 80,
or 90 percent of liquid droplets smaller than at least about 500, or 200, or 75, or
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condenser. Preferably, the superficial vertical velocity of off-gas in said
knock-out neans is |less than about 4 , or 3, or 2, or 1 neter per second
at the plwaoeowmioegiieat est hori zontal dianeter. Preferabl pCTtuseomopsssd i ci al
hori zont al velocity of offgas in said knock-out nmeans is | ess than about 6
, or 5 or 4, or nmeters per second at the plane of greatest vertical
as_in said ock- out

di aneter. referabl nean residence tine

Teans. 1 PoSacianm PR DootgRs anegRaca Kibek Al dBRALS seorIPalrd e
mean resudﬂﬂfk%dt'érﬁgaé of he GeritBrsSaiselokBaRkt MEseNRarsud preferre@ahtabout
0.5, or 1.0, or 1.5, 2.0 seconds. Preferably, the nean residence tinme of
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or 80, or per cent 't quid difopl ets snmallef than at | east about 500, or
200, or 7&duoe§50ndemsmmm|netsfégas|amndf.lftsgwselﬁt@mqi mywear emzimsq.treatandetahms are

renoved from knock- out o -gas. . The [inve to s _di e t t hese various

preferred"f%@ﬁﬁseﬁ‘ef 6Psh q{n&‘@ieréﬂ? QfeConst QOBT eiﬁ ﬁlf a?q?ﬁ%)élgagub means
processi ngyfRFeRAble &f ;Saﬂété Riid hﬂke%lfﬁogég ﬂmvt fb)bléldbﬂﬂitfs%éd &ff-Gagdrpw,[ 063]
It is preferred that at |east a portion of ?/passe ff-gas is processed in

a TOD t haer talsaid soodessersexit offgast flaw.pdrisipsefesfedoihmt dhae terperaidee eksaidd an

of f-gas cgnden Mor ra a f fegas
I s conbi HE'B‘G\% S'ﬁ'g?gé%?{ag%g?g%ﬁ %’f o'ig%cérn@ér o@?- g%tg&feo r}eb a&%ﬂggcé f
of f - gas Qﬁ%@fﬂg@@bﬁmhggsaﬁ’dai ad\bsidgnsefrer abl y, thermal ener gy is added to
raise the tenperature of said m xed off- qas before entering a TOD neans.

Thi s heating ri98dleEhe dnvastiae: disalose that lgaprefenad tosadd daernal enrroyttaer
encl osur %&Q%Jt%ﬁg%%éﬁ&&ﬁgt {RetHiOHspblf VB FHiltR 1pas085 SHghsOR:is Thi S

t hermal energy can
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 for 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
meters above ground surface elevation. It is preferred that the elevation of a
highest cooled surface in at least one off-gas condenser is at least about 6, or 9, . -
or 12, or 15 meters above ground surface elevation. It is preferred that the
elevation of-a liquid inventory within a knock-out means is at least about 0.5, or 1,
or 2, or 3 meters above the surface elevation of surround ground. It is preferred
that the elevation of a liquid inventory within a knock-out means is less than
about 20, or 15, or 10, or 5 meters above ground surface elevation.

[065] In combination with improved power recovery from an off-gas
turboexpander and/or self-heating of a TOD according to disclosures herein, the
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added in whole or part to said m xed off-gas flow, to said bypassed off-gas
flow, or to said condenser exit off-gas flow It is preferred that the

t enper at we 20fo/ws231d m xed off-gas is at | east about 10, pom/td2009005740, or
6Q0C above the tenperature of the off-gas exiting said off-gas condenser.
[064] The inventors disclose that it is preferred to add thernal energy to
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from an o gas tu oexpander and/ or se eati ng of according to
di scl osurssdvendrrecaoyeryanidioredebydratian eneans oltds guietersag mlat thenyebtedewaterf r om
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enbodi ments for "vented water vapor" present in a condenser off-gas
knock- outtherebxga@seﬁlnc/ the @xiatiomreactisir cgaditions, ipsefsriede sputcashaf thae

por cont " oraien s xarEdiBa A8 e B FRTo Rl Bre Blsckian reBh mich nea

of oxidation rme] 1P prefeeeq that vahte@nitet Vapdtinigkcaseof the Watergdf TPA
tur boexpander power cycle with subsequent capital and operating costs for

t r eat mentforraatiorrcomprigesiat ierst apeBiatorh watar thabh@%eterﬁd dbpprocess With| ux
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vent ed wa
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
preferred that vented water vapor comprises less than about 0.05, or 0.04, or
0.03 kilogram of water formed from over-oxidation of aromatics and solvent per
kilogram of pX fed to corresponding oxidation reaction medium.

-[067] Itis preferred that vented water vapor in excess of the water of TPA
formation comprises water formed from injection of pressurized steam (at least -
about 50, 90, 95, 99 weight percent water, at least about 110, or 140, or 180, or
220°C) into a process flow comprising liquid solvent. Preferred applications
comprise steam as a source of thermal energy and as a flushing medium for
conduits, orifices, and equipment. It is preferred that vented water vapor in
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vapor is at |east about 100, or 110, or 130, or 150 wei ght percent of the
wat er of TPA formation. To avoid overly dehydrating the recovered sol vent
syst em amstotzhavos3i6upset ti ng the oxi dation reacti on conacriusea/ops7ed er r ed
sources of the water anount exceeding the water of TPA formation are

di scl osed herein. [066] It is preferred that vented water vapor in excess

of the water of TPA formti onprises at .l east,a portiaon of ter that
has ent erf%’fquﬁepfﬁﬁﬁd’é%t?rﬁ%m ?@%'ioga?ﬂmgﬂfﬁﬁ 9{ Ieﬁ‘&?@ F_b?@f’_ar%im CtHRbP essed
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applications conprise steamas a source of thermal energy and as a fl ushing
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of the water of TPA formation conprises at |east a portion of water used as
an azeot rppcess epad senteringi thei TRA spiiogess beford itbet potletared/ ar TOR, amose
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7351 | boNeTeIRRY Peidre fhe 'it?ﬁ.gfpﬁﬁm. |t2|50%r_e?‘%§@§§§{\'8fgggﬁ‘? preicess
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forms at least a portion of PET using TPA product from said TPA process. It is
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-toluib 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. It is
preferred that the water coming from said PET process is less than about 1.1, or
0.9, or 0.7, or 0.6 kilogram per kilogram of water of formation of TPA.

. [070] It is preferred that a TOD is self-fueled by oxidation of off-gas
compounds comprising carbon monoxide and VOC, especially by oxidation of
methyl acetate. It is preferred that the fuel content of off-gas is at least about 60,
70, 80, 90 percent of all fuel content entering TOD. Fuel content is evaluated as
the heat of oxidation reactions yielding vapor phase products comprising water
vapor and carbon dioxide gas. It is preferred that fuel content of off-gas is less
than about 160, or 140, or 120, or 110 percent of the minimum fuel content

needed to operate the TOD without a cooling means, e.g., sensible heating of air
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and/ or dehydration nmeans and an outlet froma turboexpander. [069] It is
preferred that vented water vapor in excess of the water of TPA formation
conpri sesweat2ologmegiléa porti on of water com ng from an adjpatarstoo®Bil57p+ ocess
and entering the TPA process before the outlet of a TOD, nore preferably
before the inlet of a TOD. It is preferred that said PET process is |ocated

such that the m ni num horizontal distan fromsaid TPA praoce IS | ess
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the wat er@ &BaWRgbyReGuUshiol theTliqwidpbase; axidation ohaK 48oliPAlin1acetis agidy  or
0.7, or i en ki.loqgra f r. r ' . It is
preferr egr%@toll%qﬁ%gé'%s kgléwp - 19 ﬁaneé; %ﬁii 5%!%%1 orFﬁé fg& \P -ég;éaestgtgegr?pr{gg%gén
conpri si ryydealybing i:rmritbv(ic/\ldeahranmdré@@eh fralspﬁciwid ;olv?nbnhdabymoth mnlemadol ]
acetate. It is eferred that the fuel content .oft-gas is at |east about
0. 70, snftuery. HecBvenor dver derotirddnal ahenriegt TER SHBeSARM. | <
eval uat ecs §s U190090293509 5haYS F007020819NSHHY Gt UisiBRResRIARACR I UC S
conpri sing®wat er vapor and carbon dioxide gas. It is preferred that fuel
cont ent dhcarpbratad by refesendearhaerbin)t préQidesr al4Befur radigtioor i lthepaetent
of the mnninumfuel content needed 10 rate the TOD w thout a copling
Teans. o (Bimetenas & MET Ayeditoa: T'or Lo oM RENSH JR G 4RunEr LEFaNATY or

| 'at ent haglyl Rehtiig VAR aAd OfFlyRs bfteh Ic@nta@ﬁ@fraaﬁva%/r@ﬁan Yarkyurft8 "afNIieBRY
mass or indirectl’y across isolating conductive heat exchange surfaces.

[071] |t and peeticcacidd NMethy! acatate provides usefy) fualsonierddord h&M inordeidped by

cet 4t o 1T S B PRREE o< efd dedybifion Rl B PENRBHSC RadiAd |
aceti c agqhéthylacdtatd Rseles Ifahe fkabyentent bheffgak i @bo IleW) tiennguppiémghtaaget at e
and then hydrolyzing it with water to recover acetic acid solvent and

bypr oductfugis: redroimethange methanel, ifuokall ofushecsuprliesl e dee 1P ianorder
ef fici enty HfyeSHuiled tSmpEraiafes and destruction efficiencies of pollutants.

[072] The inventors have discovered the following preferred ranges for
methyl acetate in knock-out off-gas, ranges that usefully balance the fuel 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-
in knock-out off-gas and/or off-gas entering a TOD is at least about 0.003, or
0.005, or 0.007, or 0.008 kilogram per kilogram of pX fed to corresponding
oxidation reaction medium. It is preferred that methyl acetate content in knock-
out off-gas and/or off-gas entering a TOD is less than about 0.030, or-0.025, or
0.020, or 0.015 kilogram per kilogram of pX fed to corresponding oxidation
reaction medium. |t is preferred that methyl acetate provides at least about 20,
or 30, or 40, or 50 percent of all fuel content entering a TOD. In another
embodiment of the invention, it is preferred that methyl acetate and/or methanol
content in knock-out off-gas and/or off-gas entering a TOD is less than about
0.030, or 0.025, or 0.020, or 0.015 kilogram per kilogram of pX fed to
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e.g., US 20070293699 and US 20070208191 (the entire disclosures of which
are incorporated by reference herein), provides a useful reduction in the
net for mwoaenmwmmeaeof net hyl acetate. The CO conponent iPaTafSRe0gAass7Tias a
relatively | ow heating value, and off-gas often contains relatively snal
anounts of MeBr and acetic acid. Methyl acetate provides useful fuel

of 11 or encrelesonglity Srioh SHEng MdiE ny it it BB e LA ety aetatge "
content oprovidestasiebst avout 2U§/1ort30?,rbr540),lfl$r65t'?$éﬁfe‘ht orall Fuelecdhtent®hteARE

met hanol , fuel oil, nust be supplied to the TOD in order achieve required
t enper at uRdPBnd destruction efficiencies of pollutants. [072] The

" knock-our oy ol SRS it SRCeP RERERE LT RBSF o or ST theRE: By 7
acet at e- | pff-gas@htegag s TODes deps tthan asbue 2005, 8y 0060, Sorf 01003y rdr @002

suppression of formati on of nethyl acetate and/or recovery of its acetic
aci d contlélagram g%rdsﬂpafararpf%fq@/@rmrw@ndmg pxidgtien seaction mediump: s

acetate c [ ~QU -ga o] P erin Scat

| east abo%tf%%?}ﬁag%58‘85&()@%&'820%96{%{} irg ghécﬁ%ﬁggéfg%%egn@ff% grgnsof pX
fed to coemtesipgraliTiQP oxiless than abact D@D, rardd.40) ol 10.35 qm €138 made pleatentet hyl
acetate content in knock out off-gas and/ or off-gas entering a TOD is |ess
than aboutVau@ieg,orn? desygés',sw en@z&gnﬁ?n&.m@'? P%_@?%F%@P%Hf‘f’%gram of pX
fed to corresppyd) NAoMEVER! itOR (RBESIFAMe"RAWHSte Hoo! REEREFGH Whatharet hy!
acetate provides at |east about 20, or 30, or 40, or 50 percefit of all fuel
cont ent ecnrebustiple faeintringicainoam eff-gashodadded fudl, inhthel TOENt Thearefore, iitsis
preferred_that t hyl —acetate,and/ or net hanol cpnte i.n_knock- o ff-gas
bl or ot preitced Fiatthe 355! SoePtiod eostey Bicnst B ot s 165 628 80 5 855,
or 0.015 400,08 450, ks 460 kRgjoaBsOpePKilddgtant 8F BXT feaPRNEBriskgofidity oRiatieact i on
medium It is preferred_that nethyl acetate provides at |east about 20, or

30, or 40eagtomanedivaentl his layw emaunt dfgeguited aonebustignaheadnDs gavaied byi s

bnter ng RoTRing ERicidhy Hadt iRl AR bR of Hesid pftgRea e e 68
ki | ogrampeD #nd aatreatedf ofi§akbatedrahe @ntaswossit MODX agdé kabwheidctheat Bpdi um

It is preferred that carbon nonoxi de content in knock-out off-gas and/or
of f - gas efAEX4SHPEANTOD i s | ess than about 0.45, or 0.40, or 0.35, or 0.30

ol e percent  [975] The supply of combustion heat is appropriately controlled with the

operating methods and off-gas compositions 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
exiting the TOD. - Most preferably, the TOD means in all disclosures herein is a
Regenerative Thermal Oxidation (RTO) means.

[076] After removal and/or destruction of carbon monoxide and VOC
poliutants in an oxidation reaction off-gas, many locales require substantial
removal of bromine from the treated off-gas. This bromine reduction is often
done by aqueous scrubbing of the treated off-gas from a TOD, e.g., liquid
scrubbing of off-gas using an-aqueous solution of sodium hydroxide and sodium
bisulfite to produce sodium bromide salt. Over time the concentration of various
salts builds up in scrubber water, and an effluent blowdown must be provided

along with a makeup of purer water. Preferably, said off-gas scrubber makeup
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eval uated on a dry basis with only non-condensabl e gaseous conpounds. [074]
However, it is undesirable to waste too nmuch energy, whether conbustible
fuel intrwo2ow/éesian of f-gas or added fuel, in the TOD. pPCmarsedoones7edt is
preferred that the total conbustion energy released by a TOD is | ess than
600, or 500, or 450, or 400 kil ojoul es per kilogran1of pX fed to

ation n ne L um,  Thi nnunt of uired

d
gg%ﬁif?gwla%gdgxﬁlgerggh\fvg eac{wg)rﬁr B ﬁrqtn’éy eﬁ'ac‘f ﬁ%é‘ﬂa'?%ﬂper&fag &5 & 955t ween

hot, treahffbrafideddnaterede- |6rﬂ2e&Watte|0fané/ngibéY'ﬂfdedferngafeed of f-gas near the
entry to said TOD, as IS known in the art by various means. [075] The

supply of contﬁ@s?ﬂ oﬁheaeta\tentgrSabpvewscwerqd thattsaid IsesubbhearHiquic: bdsmﬁ@wn ng

R R I T

400, or. 668blingrtoRP Ghakeélip ivater.efddopdinglyatit Rt plef@séd abasde S¢ leant aﬂﬁ)utor
98, or 99 nole Bercent of carbons in off-gas entering a TOD are oxi d| zed to

co2 bef or@08xpt PP kilpgranoref affgas fcsakbediquid effilentwaterper Kilpgsam of pX
di scl 076
Afor ronSaal® hifsPOnBirkd” BRRERRN, feacioh i 43 Uity GEEr FRASE el 7P

an oxi datdischargimgt said srmfmﬁblgaswatmna d nastervateetreatraestulnsit andioaldireetiptal  of
brom ne fromthe treated oI g%' Thi s romgff reduction is often done by
aqueous s¥PRISHt sYrTEENdIRgS; babeihesembpaiment H\ermeneor@ any,gfuent ‘é’éﬁﬁbbl ng

of Of f - 9ashtHHleR%rGh @@P&ﬁ&anoﬁ% H{pr%ﬁ@é‘ﬁ‘dﬂcﬁﬁ%‘ & c88H mediuican

bisulfite to produce sodi um brom time the concentration of
vari ous sk usethatladmatamfi.f1dor. Osbebgvmhemf effinentawatdrf perekitogbdrovafopX fedst be

provi ded along with a up urer,.water. Preferabl ai d of f-gas

D erubber ShirapSAIng SBBfien Fepcin e\ ity dvaleh gather Bt ichaiiae
mekeup wehgr utlFFtydWé‘té}eFté” hZ@RsvRifer WeathHtZaHit Vahdor diRsktyr tétﬁﬁ‘aﬁient
condensat e. The inventors have discovered that said scrubber Iiquid

bl owdown %frfdumimgsessent ially corrprl sing water is advantageously used as

oreforted o UF88im ECoRRAl iy TR brifly, HERAMAIE doe' lnvkPtien ope:

l'iquid efddmigidesiaotibinidlg il dRgioAMY S5 ctiok fofldgdd) HRIUEAGOPGthN@ritdrdakh@n
reaction nmediumas utility water rather than discharging said scrubber

wat er to seopadasnexidation saaetensoumas, dpdpmcegsingcthrgughya shared combined
solvent recovery and/or dehydration means, turboexpander means, condenser

means, knock-out means, TOD and/or bromine scrubber.

[079] 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
reaction off-gases across a pressure reduction valve into lower pressure off-gas
usually dissipates significant entropy, causing a loss in subsequent ability to
produce shaft work. However, the present invention usefully retains enthalpy in
the combined off-gases at the inlet to a turboexpander, and the combined off-gas
flows usefully comingle CO and VOC fuel values ahead of a TOD.

[080] It is preferred to process off-gas from at least two distinct reaction
mediums in a shared, common solvent recovery and/or dehydration means,
turboexpander means, condenser means, knock-out means, TOD and/or bromine
scrubber. It is preferred that at least portion of said distinct reaction mediums are
separated horizontally from each other by less than about 1,000, or 500, or 300,
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anbi ent surroundi ngs. In another enbodi nent of the invention any effl uent
wat er obtained froma production facility conprising an oxidation reaction
medi um cawobkelusexicat a rate of .01 to .05 kil ogram of etCTlusesw/ovgrber per
kil ogram of pX fed correspondi ng oxidation reaction nmediumas utility water
rat her than discharging the utility water to a wastevvater treatment unit

and/or dire to aphient surro hn 78] . 1n ano aI and nore
preferr ed™ eﬁ)é)ﬁ'f t9FESP AR‘L;‘&H{%{SH E%?S%q%ife@&n%ﬁ Wo grr?"r] M8t i on
of f-gas, diffetatli mcé@éés/fydum@éyaﬁéﬂ%oﬁﬂﬁﬁédiaénd Q?fb@'é’ésle@n ursm@Cta@neéauraﬁés
for processing through a shared conbi ned sol vent recovery and/or

dehydr at | BRCEWASOMMON Badipmaenricselestad Srore dhelorun carsiaing rhbrRoexpandsins,
790 and! Ghelh8 LY Hiins, KAGH-oHEARSINEARLN Ml HR3RRH s foBaE Y

recovery, g-operat i ng pressur enper atufes o gaction

nmedi uns are of [081] sSWissreforinihd yandoff-gas enixtureoites iprefereidghat tteaimourtiafher
froma pripmary reaction nmedi um and/or from each other. The sinple expansion

of hi gheralpafkgas dnr thec Mixire tha Js esoysed som ﬁPE@B@ﬁ@ pEidalion oreacirfe
into | onghe H[&ﬁﬁ%’ﬁﬁjcﬂfl %NWE%&J‘M Eﬁhﬁ%r@g?assirrgmel_@%u“rte t‘ﬁ@’iL Qé(urcgaus' ng

a loss in subsequent a |ty to produce shaft”wo wever e present
i nvent i orfreraeprimBgy oeit:latlon reattian pyediomt hin oouxtores of primayysses aewﬂmlarynl et

to a turbo ander, an e nbj.ned off-gas flows usefull omn CO and
VOC T el FE0a8s Mot RICTBITES 15, Off8S) alnBo BT AELPERE Yo O BL8 s ATOFas
fromat |gaglunyRofiptise8akss eR&n 'a‘%u{“?@' BB 0, Hros SR Gfeigh BBRENT AfUuABL -
recovery and/ or dehydration neans, turboexpander neans, condenser means,

knock- outmassaof pomemdfffgastanﬂﬁase tban @bbut 20, or 1Q, qrr%fmr?wdlgfﬁ@er@ntl east

Gach ot hart B FReSS ok ainalsBRP o7 Gt bRz o8, 300 LR oLt 4y SBocoss

i nt egr at egBcofeaRs offtgds, fiees p@éferarfe@dmat SFt-Has Erising Mdrasedohtiare Bkidation

processes/facilities are comnbined and processed using at | east one piece of
conmon edéaghemtmediugms samprisast atelegsb @oubn8itstom8- 2ofort QHdex@&nW@ﬂghfeans

Con e AR ORI BpBed PRoBHCBn S AR SR ¥ 4B e,
in the mxaupbe0Bakighs peren of the Aassasfaiigbyenof dakibimed effgfason rredl umis
much | ess than the anount of all off-gas in the mxture that is sourced
082] It is preferred that at Iéast 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. It
is preferred that at least a portion of off-gas from said secondary medium is
formed at a temperature of at least about 160; or 175, or 190, or 200°C. It is
preferred that at least a portion of off-gas from said secondary medium is formed
at a temperature of less than about 250, or 240, or 230, or 220°C. It is preferred -

- that at least a portion of off-gas from said secondary medium is formed at a
pressure of at least about 7, or 10, or 13, or 16 bara. It is preferred that at least a
portion of off-gas from said secondary medium is formed at a pressure of less
than about 40, or 34, or 28, or 24 bara.

[083] It is preferred that at least a portion of reaction off-gas from at least
two distinct secondary oxidation reaction mediums are combined with each other
and with at least a portion of reaction off-gas from a primary oxidation reaction
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fromprimary oxidation reaction medium In m xtures of primary and
secondary off-gas, it is preferred that off-gas arising from secondary

oxi dat i orwoeankicesi6 medi unms conpri ses | ess than about 20pPCoUS2®9/00576H, or 2
wei ght percent of the mass of conbined off-gas and | ess than about 20, or
10, or 5, or 2 weight percent of the mass of dinitrogen of conbi ned
off-gas. ln,m x

of 1 gas. APPAlRy RSB IR et P S Cacty Pl reBBiendnd B b Rudatigh '™

| east abomkaRs,turbs¥xpander fiedhs? coffleRset MGa@éﬁtkrIkaQﬁﬂtm@éné MEODRaRd T
conbi ned of off-gas and | ess t han about 0.1 .2, or 0.4, or 0.8 vei ght

percent dirontiee pesebhsr. dit s prefgsiedothat @teastc @W%@f offegag from at least -
preferred rH]g %gﬁq ag?lﬁ'ggé;{oé}%edoét g%mﬁ%raﬁgre e%g tWﬁhgél%ou?%rOC%?twOf

reacti on one second ion reactlon medi umis

conbi ned ovi 1B, @rt 5fceagiréaﬁémhbn@po®tﬁor66f said Bﬂ-gasrfr&& s&idgivimasyr oxidatioh -
reaction off-gas froma PI’I mary oxidation reaction %Edl grngor p ocessing in

a shared, re@&ﬂ%ﬂ“@@!%nt trigceigderred nieb rat gleast Ao PPBIP e gﬁﬁrmxﬁaﬁder

nmeans, o&q:g, aﬂ%ﬁﬁﬁe
S preferre aﬁ':ayt at ea{gﬁagﬁpg:éﬁl on ragﬁoaft???ééogr%ésg 1?283?11 a?’?ezr?edl um
i s formedora@5°€ gmra[barmanraapoftlomtoﬂ mdtoffagnmfromld @rimaty, oxidatitd0reastio@00C.

It ferred that at |east t f.off f
rodi un | STPBHARENEIOn % BREETY A  OF S8 1E aBUNCoS8Conan saRagtoR 5o

or 22Q0C. rehktib® niERhRT. I fdsidtaterfdd kieaSat BaBOA tddmorofof %fafd aﬁgf;ésr ﬁEﬂn’S ahé
secondary nediumis forned at a pressure of at |east about

13, or 16sasandary mediumriefermastiat asemaeratyeesof Iasgman shout Z@fcfr-‘gfas:rfo;m

o 28, oroizn GaEretiohan 4 BoREn, L ederif SR aRr] e HERIcr IRprRAR hoigprof” >

reaction rehttigRmédiam.atit!igasreféed dhat iandéaste60e AGFr yauaxrémubﬁnoﬁ@@@bson
medi unms are conbined with each other and with at |least a portion o

react i on esfpegfrent a@@pangaryrmﬁs}am tRadtion medivm separateshhedzoiak 98 Ag in

a shared, r [ r X der
meane, cdNR el shEhkEMar FERUEY R o St Rl AR o 20 8Pa
is pr ef ermetbrs hat isapreffeasd tiatost leashoné dffs@cgmdtlbomf&-gabeas:bmfremandar y
mediumis forned at a tenperature of |ess than about 20, or or

5C gr eat e?eqoﬁﬁﬂfYaOiStS#aﬁ'PanQﬁCt'gal megium geparatss Banizpniallyndram &.WE{'%@
reaction JRdbHMary fed&idy HEiUA byl tatadlat k@ at oR8POF 1608 83 Mkfergas from

one
[084] 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
reaction medium in a shared, common turboexpander means, condenser means,
knock-out means, TOD, and/or bromine scrubber.

[085] The inventions herein are preferred for a process producing a crude
TPA, in which total monocarboxylic acid impurities comprise at least about 1,000,
or 2,000, or 4,000, or 6,000 ppmw; producing a purified TPA, in which total .
monocarboxylic acid impurities comprise less than about 1,000, or 500, or 300, or
200 ppmw; and producing both crude and purified TPA simultaneously in any
relative ratio. Monocarboxylic acid impurities notably comprise benzoic acid,
para-toluic acid, and 4-carboxybenzaldehyde.

[086] The inventions herein are more preferred for producing purified TPA
with a b* color of less than about 4.0, or 3.5, or 3.0, or 2.5 b* units. The b* value
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secondary nediumis forned at a tenperature of at |east about 10, or 15, or
25, or 350C greater than a portion of said off-gas fromsaid primary

oxi dat i orwpeaovdesesicnedi um and/ or a portion of said of f-@gas/useawioes7ds stinct
secondary oxidation reaction medium It is preferred that at |east a
portion of said off-gas fromone secondary nediumis forned at a
tenperature of |ess.than abouyt or 5C. different than. a

20, . 15 0
oo oaS uded Bin IS OnR0cer Fpple. fidastbed din, Sl speptidsshBic MstrugEnt

medi um | §udrs aB'£HRMEAUItRRIcant XEGASTuRRAt PHURRIrASRRGItES N ®bofatdRp SRcGONes
froma secondary oxidation reaction medi um separated horizontally froma

portion ol 142 Supsehtiills Readt Reatane WAIRDAH01528, wvaw. hatdenatscompusing aor 8

cones 1o EenssarE S sehadbioni dheritr et st kiok REh ST RkRy "
froma posf bm:@),OWhﬂe.ircbgatiwﬁwexadirfg@:bifggﬁyrmdidlégrbré éf bluzgagdr absurbadce ofr 8

or 16, or 32 neters. [084] It is preferred to process at |east about 40, or
60, or 80yel®w)oo wei ght percent of the dinitrogen in reaction off-gas from

at | east one.S@%qu ' ' ctj [ %gégi » lieast
about 40, or 69, r?g%fﬁ’&éﬂg%ﬁ%%ﬁ@ tgg?@'eﬁ'dc#g% e I%IS \r/%%'}e]ﬁ ﬁ%"¥'§§§uon
of f - gas f{max) intprisophithalixiadit (IPA)rinaall aspects dif threi diselosbeeseby sabstitoting

t urboexpander neans,. cqondenser neans, knock-gut T and/ or br.om ne
Ser ubber TMEGR[E- SRRCiER IO ieoRAa RN es o8 8- SPEr1EF P& 1PBrTOR ThAdBE B IWauC! ng
a crude T, ' Lol i | ) j o gny QR

| east abo%ctbM {6%0 t‘gﬁhlégggioaﬂ%{@%&%ﬂ%%%?faéég%gd%gﬂ?# b%Hr od %I ng 'gé'g’(fﬁ‘f I ed

TPA, i n whhistextension mppbes fdrox processcimakingplifA separatelyprihssektessionhalsoabout
1,000, or_5Q0, .or 30 or,,20 pmw;, .an roduci ng _both cr an rified
Toa o1 mil S0RIESUS PRTHaly AR SCTUp R BIART sroitas ey bl JERNITAT 1| oc
not ably conpripggpeaspedtsast the RiVertibAl peraiffigdto @ofbiniRg" RALYBRNGRIgAghy de.
[086] The inventions herein are nore preferred for producCing purified TPA
wi th a b*freml differgnt| reastiom aredibost for. ocessing 3n ajrledstooneg sovemt fecoverys .

spect r oscUTE CRbPPEEN: means RuBgSRpRiedt. ohrebSel Rt Ml TR er
Associ at egnd/epdrekiineg , sdribber Pl iRuaf easpdts Salsdadhgre théNprepdnderant
20190- 5280, www. hunterl ab.com using a refl ectance node. Positive readi ngs

si gni fy taiemeatigr seeeies yin| atolRashongpieadigncmeghiurp| iseparanplibditytegaand dhe
readi ngs SBBhhYrdnt GrofdticSslcidd HE at WadP50E RAREE r&ction 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
pertaining to filtrate solvent apply also when-at least a portion of filtrate solvent
formed by separation from a solid product that is predominantly one aromatic
dicarboxylic acid is subsequently used within 72, 48, 24, 12 hours in reaction
medium oxidizing the other xylene. (Even though it is possible, and often
preferable, to keep Co/Mn/Br even heavy aromatic impurities from-one filtrate
isolated from the other, it is not preferred to keep the water, acetic acid and

benzoic acid components separated.)
[089] It is preferred to treat at least a portion of filtrate solvent (para-
filtrate) from a process wherein the preponderant aromatic species are para-
substituted and a portion of filtrate solvent (meta-filtrate) from a process wherein

the preponderant aromatic species are meta-substituted in a solvent purification
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yellow). [087] The inventions herein apply for processes converting

m xyl ene (mX) into isophthalic acid (IPA) in all aspects of the disclosures
by substiwotbrigetiie net a- species for the para-species, eCy/US2000063764 pX, | PA
for TPA, neta-toluic acid for para-toluic acid, and 3-carboxybenzal dehyde
for 4-carboxybenzal dehyde. This extension applies for a process maki ng | PA

separ ate The ex sion also applies in par and/or fu conbi ned
processe '?fHQT n@atBEYtsE HRSRVERY pnp%%s?()gg?n ét@%? e Fﬂ%‘H{ éessure
pertai ni ”ébrttﬁm?r@*bé@éélg an@Psrt Fating feq@ %némoneﬁhl f fitable FiRARE SUrifitadoN TS
for processing in at |east one solvent recovery and/ or dehydration neans,

t ur boex paunitsr ar&oﬂm@nsed disglosuresun Wdarfdat. Np,4,888/297, Mf‘orﬁ $=1,386uBREr -

apply in al ra e
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| east a pRATEITBtater ard Pl Btarfilcaleds &9-frAhthe same Hms: fasg%“P?@‘ﬁ ©heingi ng
one xyle S n
reactlonn%e ?%'%Hgéﬁ@lé?%’é}‘?ﬁ EIP s‘%rtel?é %ﬁheatoéﬁlléggs% &ct's o? f éaﬁlg&n)\lﬁ!etﬁatt?on'
]Loelrtal ni rrmdllor at Ile]Eas'aa @ostunn/eﬁtecmpeted eé];tatyswfrem ]aalglmesdcalssaam)ﬁmbanwhtly
iltrate sol ven or by separation froma sqlid product that is

pr edoni nafiad, Cbt?érrb% bleast & ko gt idigatipn geaction megdiim and,s SuRseAUEM i n
72, 48, 2 fobmn aoy%ﬁ.ohn g%ﬁ%-'nﬁfét@‘?&' mémnzétag rhbie BFéT@FaBW'fSHﬁmg( Even
though It Is possible, an ten preferable, to keep Co / Br” even heavy
aromat i ¢ porfianiafibedh fiiltcatesndt is prafetred itisatl aitledst aboutt he, ot 4@ or 80, 05980t

f d t, t d
e o carpepbaotd oL Loty oibded HriFRRC ont e TR/ e o
sol vent (fpaRf 'sldhfeﬂ{tebuﬁfl@éﬁﬁt pérm?sﬁScatﬁ%elﬂécbberwr;ﬁa@@sﬂ@raﬂét pHyeiBAly ¢

speci es are parasubstituted and 3380” ion of filtrate sol vent
(net a- f i |earabiepdf with at jgast salzouth#d.eoh 4Q:eorp|8@pmfd88awelgat dmarcent opdbees

are neta-gsubstit. t al yst recover
process sﬂ%ﬁt'& 'ﬁt"?tg'é":iétg’&?geﬁ?f’dﬂwétaﬂlﬁﬁ‘&w g%grﬂqgf%%tg zessel andy or
rotating equi p[mog Al e8peélgi dfahkanventionapertaitingf tocedrmpresdat tar me:mmrl sed
di scl osures in U Pat. No. 4,939,297, US 7,351 ,396, and U. S. Pat.

Pub. No. SHRPY GOBH2BHEN: AP@HiEN & epropfessedeair Sforia Gempression 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.

[091] All aspects of the invention pertaining to oxidant-supply-intercooler-
condensate apply when at least a portion of oxidant-supply-intercooler-
condensate is divided with part being used in at least one process step wherein
the preponderant aromatic species are para-substituted and with another part
being used in at least one other process step wherein the preponderant aromatic:
species are meta-substituted.

[092] 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
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I ncorporated herein by reference). It is nore preferred that at |east a
portion of para-filtrate and of neta-filtrate is co-fed at the sane tine,
as conparwd2w/dseitag canpai gned in sequence. It is prefecrasadavs’at | east
a portion of purified filtrate and/or at |east a portion of recovered

catal yst from said process are subsequently used to format |east a portion

of oxidization, reaction di um.an bsequently.to for porti on

par ot 11 peieantPPRTE t8es B combingd oftoas Adfessiian 280 oty 8 b 2 Bh o
both fil tp@ixRsght!gertentbfahemash bhdihitigenaathe aBibindd offyasd0, or 80, or 98
wei ght percent of the aromatic inpurities renoved frompara-filtrate by

said filtrate E83leWheuofffgasatfiomn atntgast angt argpandesaoihemetaratsiitutade

Du cent ot ERBRETH & sothohERSker Bardasthon o A & Plondlios otk
process. §@iitutéd! resqtivnt smediuhhie iti Ny epiafemedettzai theJoff-gasoapisiegs debrai r

for oxidant supply apply when a portion of conpressed air froma
conpr essi BigPRBIREANtY pelA-sukptiteted moduanosemBrses aplaast aBoulk 0.Pe 98 {1

oxi dat i onq zeacty ' ' n ' ' e
par o subsl £t of &0 Bt BFCLRE RS Ul [RasPeCRARBresnon 38 Hid fessifEhihdlc: |
t he prepoddeoant0, ardnftor?.8 pesigkispencentref thesnbhss of dinttdogdromitheAldmbispdct s

of the invention pertaining to oxidant-supply-intercool ercondensate apply
when at |¥498Sa portion of oxidant-supply-intercool ercondensate is divided

with part bei ”g)SQAzeWHéh ah heBRntORF JInsRSSion RizaMIes@hplicshExiBaRP eo dgr ant

aromati c speci re para-substituted and wth another part being used in
at | east least onégreponderastly traptansigstitutetdreaptien snediuemandrtonadt least paei es

are neta-substituted. [092] 1n.one enbodinment, it is.preferred that that a
el lor 1 PRPRRHEIAREY L A priedBE, SPOBeR: At n 6 for Girrorien thal
manuf act usiepanBEeRFRy MetdisibAfltedatatliommiddilmaTbcoNe I8sSHRITEEARS0, or

nmet a- substituted reaction nediumis conbined with off-gas fromat |east one

pr eponder4fht 0% 3Papa-20uwesidht nesrgenteat the totak mass flow efsoxydantefroay saighairt he

Fhan" aboLtorEB Eus]or BleREr AT AN AT RETL AT Sa bl sEh FRENRERIEs Sifriea”
of f - gas awadatl least bheprependeraftly dhetaOsubstitd8d reactidh weadiivn fed te it I@dstt he
mass of dinitrogen in the conmbi ned off-gas. [093] Wen off-gas from at

| east onelf cpEhgadarantly mara-substitutedt irpction 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
compression means.

[095] It is more preferred that said IPA and TPA manufacturing processes
are co-located with at least one co-located PET manufacturing process. It is
preferred that IPA produced in said co-located process comprises at least about
0.5, or 1.0; or 1.5, or 2.0 weight percent of all dicarboxylic acid fed to a co-located
PET manufacturing process. It is also preferred that IPA produced in said co-
located process comprises less than about 16, or 12, or 8, or 4 weight percent of
all dicarboxylic acid fed to a co-located PET manufacturing process.

1096] In another embodiment, with or without 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.
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reaction nmediumis conbined with off-gas fromat | east one preponderantly
parasubstituted reaction nedium it is preferred that the off-gas arising
from pr epwodercasity et a- substituted nedi unms conpri ses acTiusasw/oedreut 0. 5,
or 1.0, or 1.5, or 2.0 vvei ght percent of the mass of conbined off-gas and
| ess than about 0.5, or 1.0, or 2.0 wei ght percent of the mass of

or
dinitrogen in nmbi ned .of 094 ssion
means suppl i esI@]dﬁhP”‘F(‘}"étfoJ’é‘ggf 'B{? rﬁ%eé'f)%qeiﬂ'?& Wﬁ?%?%ﬁgpﬁ)ﬁ
reaction ﬁi’é‘éidiﬁ‘l@@ﬁhérocr%e|lpﬁsdlréd’élg fRSrR ROPAABANbXIMatien fesdtiopl mbdiuaslthat
reaction nmedium it is preferred t prep onderantIF}/;brreta substituted

reaction lmepnadem@vmeuae@@&tmﬁdaqsdatpo%ox'drzeqiol forgwd iBra secordat

t t t
Dhen an airschin pdunlRTPst fibe SatRl uriddufifeds trds ST AGAR. 21 BN
pr eponder ¢t 8 egedes ﬁutbért ihiant £41d peintdry ceadbtsh médmdl tI@ isprafeaet tbatesald
preponderantly para-substituted reaction nmedi um referred {

pr eponder‘é’#ﬂwpﬁe@'adlé’ﬁﬁgﬁ exidizgdr |€é‘c?‘i’rﬂﬁ”§%‘ij?hl?§sﬁ QE’BPK/ 0.50r 3@t
1 2
0" 1380 pBnvl 0P 3-CBA Ie%s"i’ﬁbﬂn'btbr?gjg?g@l{ (5’8% &dﬁ dr°f,8b0 "85 $ 2 Per r erﬁ@vt%fat

OX|dant fro al’rcohpressio I's'nore pre
sai d | PA ZHGBAPAt tens’uébomtuz .org4 poo8 ees ¢6 ppnew cf-2,62€ Edamd i¢ssathaneatsautone

co-l ocate turi rocess is preferred that | PA produced in
said co- Ig@gt%rd (9(5 °E§ﬂ3’rﬂp ‘@soef\z)tﬁllié 5t about 0.5, or 1.0, or 1.5, or
2.0 wei ght per em aﬁbihe‘?'é?ﬁﬁ@&%dtcnt%'ﬁefeﬁﬁéd that sefd IPABoPRET is

manuf acturing pro I's also preferred that |PA produced in said
col ocat eddigestmbﬁ%dapnedee a sesondhany eaction I6ediwm Mhossr agerage reaqbiopht

per cent of aII |carb I|c aci d fed a -Io t PET nanufacturin
process. ‘Hea’ﬁcﬂ ? StelR Her? 5&» ?‘nggr @f}ﬂ t&f tﬁ%@a‘ﬁ'ﬁé’”l and
TPA, it nnara%uaherﬁéamd ahaqéséltthére%buaso%r 700 o@fGU A g hoRer thawr samr y
reaction medi um conprising prepon eran;tm%amata substi t ut ed species is fed

to a PET pémery EﬁaQﬁlﬁﬂlmﬂﬁlWﬁ hiie peefetred thatsaid dipasted b compsisesyat least

and or "ot al E AT 087h PR RN GBS Thh sShEH a0, SRNE of 70"
| PA fed ts0®Er 3@@@>an omasdc:m iat |eadtiout 2ude 4, A 8idres ppynv bb2\GDBH;mary
oxi dation reaction nediumthat is preponderantly neta-substituted or is

post - oxi deR@lessrhan abewt 128, ar 8&crfifhrgr 40 ppmw of 2,6-DCF.

[100] Another 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
compression systems using at least one intercooler to remove heat of
compression to make the process more thermodynamically and mechanically
efficacious. Such systems typically produce condensed water ‘in interstage
coolers, and this water is typically separated from air before the inlet to a
subsequent compression stage. Because such oxidant-supply-intercooler- -
condensate may be contaminated with lubricants and/or seal fluids, said
condensate is conventionally directed to a wastewater treatment facility, perhaps
only an oil skimmer though sometimes comprising biological or other treatment
technologies.

[101] The inventors have discovered the following improved uses for
oxidant-supply-intercooler-condensate, simultaneously reducing wastewater
treatment costs and reducing costs for purchasing and/or purifying utility water. It

39



reaction nedi um whose average reaction tenperature is | ess than about 24,
16, 12, 8 degrees hotter than said primary reaction nmedium It is preferred
t hat sai dworate6dRA and/ or post oxidi zed | PA conpri ses acTiusasv/oedreut 20,

or 80, or 160, or 320 ppnmw of 3-CBA; |ess than about 3,000, or 2,400, or
1,800, or 1,200 ppnw of 3-CBA; at |east about 2, or 4, or 8, or 16 ppnw of

2, 6- DCF; and | h bout 160, . 120 8 60 f 2.6- :
098] 1 BrETRTe B daPRetl art o RSio8: oF PEHarhsuPR TR PR IPELORISSER | <
di gest ed jhRAafTPARFoddsstarkfi6PadRCENt PETL pridesE dhbra phdsaby B aUieakeaséi on
tenperature is at |east about 16, or 24, or 30, or 36C hotter than said

primary refaielipwinanpuioess siteps.e4s THfasolvestiregeny andor dehwsisatien mears,

i gest ed TR AGE BRfibed RelfY YR g8 SEIVERY BrERlort System.
3- CBA; | esspedilly aowin laziropid SPhration S8 for *Hove rofTRBA CBétalyast

| east about 2 , or 4, or 6 or 8 ppnmw of 2,6-DCF; and | ess than about
120, or SEPMPENEYS, oMOI® PFRRIaNIY 2 COMRTISING 1 OProPNt [Asetats p AACORIINg hdo
present i ' 1L ' Lel,: ' ~wat L
condensed’ré ;%Eﬁér]rgég@ﬁégthtﬁg?'ht hég)\fgg?%gwgﬂ{ﬂ@g ﬁ&%%@?%ﬁ%i ‘%ga"’“c
conpr essi lydrofermativreof caide TPA. oXistanbberupm lay. arGbignt eest nomredher &0rPA

suppl yi ng surized anbient air often conprise nultistage conpression
syst ens u%’ﬂ{r’lé‘?eﬁroq:%%?s?rﬁﬁéag%‘(%?%ol er to renove heat of conpression to

make the procgﬁ%ﬁml"t?se&%@&'g@?éﬁ&éi ie‘és?‘ﬁ%dﬁ&h@ﬂbﬁéﬁh&s@ﬁél&-ﬁﬂ@fdﬁb‘fer—ﬁ!JCh

systens typic produce condensed water in Interstage coolers, and this
wat er i s tconenshieyinde phietst dnkr utititywatérsystem;, imorerpreferablyacaroprsingdhe

[ t . B h i_dant.- Ly-1 | b
o o kBB A P05 AR T GBS A
convent i opgirl prodbsS£CtREdofing WEEE YBicth, Mdtal prefdrabRChl dddlingPRWerngatenl y an

oi | ski mer tho;lgh soneti mes conprising biological or other treatnent
t echnol oggystem[ wbeleimhwataivisncoplednhy edigecic eartast! withe airo| |A\viilieged nyatered

uses for oxidant, l.y-intercopl er.-con I oul t [
waet evat S Ba e HTONEEY Sl - fliar RIZEE RS, Ry ABE AN Rt "
purifying util[108] WBih@rambuhts opredi@anteslgply-irtertodlerlarlengatovaries Wwith
oxXi dant-supgl y-intercool er-condensate into a TPA process and/or adjacent

PET pr oce/gbiefip henpdisy, avitibicpoling medivastergpgrature, 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.

[104] Generally, it is preferred to vent water vapor in approximately
continuous balance with its introduction via various process steps; but
nonetheless, it is inevitable that there are production upsets and maintenance
activities that produce a temporary excess of liquid wastewater. For example,
opening a process vessel for inspection or repairs during a process shutdown is
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
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of follow ng process steps. A TPA solvent recovery and/or dehydration

nmeans, especially as reflux as defined herein. A TPA filtrate sol vent

puri fi catworopywsta especially as an azeotropi ¢ separ aPCoruSand/0bzrc4

recovery or TPA catal yst conponents, nore preferably conprising isopropyl

acetate according to references contained herein. A process for purifying

TPA by sel ecti i on of crude TPA A scrubger ion.an
. It

) catal ytic hydrqgenat .
ambi ent veHTOYTINGE { Ml Brefeted thaEhe, VElug O SUehopQpos Zexevors 9
i's preferegst bBolie8d, dr 1GGS6r 200000 i 40D @libic meters. It is preferred that the
oxi dant - suppl y-i ntercool ercondensate into at |east one utilit

t
system nrlemgr eff sucibsipragepesesvaigs it iessdhrovabayt shas@@Gysor %ﬁﬁ%w\ggﬁ%w,

pr ef er abl éﬂ : PA process and/or adjacent PET process. A cooling
wat er sys%{re 669&?@'%%3?% ably a cooling tower water systemwherein water is

cool ed by di r eptto5§ 0By assmbininy @arioush\abpétier rtativiy) ¢ expelling wéteddnivapored
and/or de-mineralized water system A fire water system [ 103#9;51e anount
of oxi darfPrBuispRfbient HEEMNAINGS TR Rifelahly adtefitiaataient @ hOH.RIPP wi t h
cool i ng ' g W ; ' : | nin
Feact | on it (B ERERA bl Hhichodtiol. BfdR e Rfor bloif b WHRe

pr ef er r edntdis¢logea Bpplicationdi fer posued s .eselorcatility metertit is gasfersduboiat pi@date, or

0. 02, 0. 04, 0.08 kil i dant - - - condensat
0er i oo LA LSBT ReR S LA o, B AT
General | YI_iq[di& WasteWaier efrlidrit ééf‘tkilkﬁﬁﬁa‘?ﬁ YPRBlid | TPAPRFSHICTBIoPMEdC 0Nt i jguous

bal ance with its introduction Vvia various process steps; but nonetheless,
it is inewefered thatathis parforenancer isdmaintaimedpessentially cantimuenalyctor long

i viti h od f 1iquid .
exampl e, RSHngRdS proestd BrBEUoP AERs Shuderels B ioubf HaBlSier sifient
process siaptal qudsti St ey o 8F estego bar 65 Pepsdrhtl of et BineVRsdcBAtiMiows 2am ng

to renove essenti al I%/ all solvent, substrate, and product; and the anount
of such upa#t peredr kds weferseddofproduag dheae iawe levetse cAdiduid wastewateri s

Pha that SRR MPGeRiavel aba of BEI28S abRFY BLig: BEg, BF2Pe B "8 o'
process SPEP symihegi®Iacilignalsy podueds avaterfreim reactiorac conviirtiggtat leabsea
di scl osures herein. eferred that such |i C{UI d wast ewat er. st orage

It
reservoi rgorﬁpa\gfoTé:’/éﬂmt@:;lf?E%angdh'@twawrti@ oftent sRftapinatgd it vetieus YO
anbl ent SUSREeGAY%. o', ethieNebREbE bdetatiehlide, ' Bhd TarRus b Rof2hBE20R is

reservoirs |
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
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.

[106] In another embodiment of the invention, the amount of water
generated as a byproduct or added to oxidation that is exiting said production
facility to the ambient external environment as a vapor is at least 0.3, or 0.4, or
0.49 kilograms per kilogram of aromatic compound. As used herein production
facility can include wastewater treatment.

[107] More preferably, at least a portion of vaporized water of PET
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.
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| east about 50, or 100, or 200, or 400 cubic neters. It is preferred that
the volune of such storage reservoirs is |ess than about 12,000, or 9, 000,
or 6,000,wonroB/@e6cubi c neters. [105] By conbi ni ng var iPCUAIS2@PACI764
relating to expelling water in vapor formto anbi ent surroundi ngs, nore
preferably after treatnent in a TOD, along wth using

oxi dant -s | y-Intercool.er-condensate.and/or b 1 ne scrubher wat i.n

i sci osed BopreteRed i& arast 8 HEliSh RipRRefion FRAIQIErBRIIT Mol EPaf e (o
produce ||ggatetihatctxast tH@Qnirﬁi‘nuﬁ5010r&ron@0disancé5ﬂonﬁfsa?dJQ?E'DfsTy'lrﬂﬁesiQr 50,
or 20 gramof liquid wastewater effluent per kil ogramof solid TPA product

formed. |fecility isrlesethaiabaal 1800.0rR0G, @ ori190raptarai g reetasmd taty

cont i nuougl pef i . i:S¢ P . : . vel s
of 11 qui dvisesEa.paeore TBRY 5 fha iitoPTeREGH MUt Br SGid MR REREE
percent odyniiesis ifasiiityrwithiooless rthan sabbut It ror@,i ard12| dr 4shqurefaftarcoeing -
produce these | ow |l evels of |iquid wastewater effl uent averaggd over a

peri od offosned {ep Rasgutylene: ot isgprefprred to progess ghlgast abpptraly g B0l
P . _ . YT eSS,
aci lity # ﬁéﬁ?’ @gfﬁg??ﬁ\’@rﬁrof ftﬁé’gﬁfi%fﬁbrﬂ@%ﬁgmé%%{ g@ﬁéyﬁltﬁééé fécﬁ@gf&' on

of TPA intd IS water IS en contam nated w t'h vari ous
conpoundsa sbarmed, cenmmberEOD! yrare, preferablydRA Q] ayithaatl least iabwsit d40000|60hes. |t

i f dt 1 t (O 1 ti f 1 i t 1 f PET
or bt ook b yaan percan pERe! ierclpareftaPe nTaRY & Ighok Sney BrEY on
from an agiida roBRohanblbin. IFESIEIAY to ARicksS Gl agced i PET

formation is left in vapor formexiting said PET facility for treatnent, or
it is conkzrered0 weightypement @f thaswatgr aif TRASormaatinn fioom aof PAhpraductioner gy

fromsai d_adj acent TPA facili . [106] In her _enbodi nt th
| oont orfaB e RoRiacksSed 36,2 shéed.c fathmigh, 3B org TteferBh R ED, Win at
oxi dat i onea$teabdit £Xidriety G ot SO Wlightpdrasnt oft thet Watdh &f ddimhiagt PEXtiar nal

environnment as a vapor is at least 0.3, or 0.4, or 0.49 kil ograns per
ki | ogr amsstid adigegnt PEJopfegustion facilit¥ed herein production facility can

vapor i zed wat 01081 b BrERecl i the WAl RATET Proicedt walia@paffildd”

synt hesi Srdracsaidt adjnsent BT prodactiprvfadilityt cormbiiedawithr thed moraad rflove dbfwat er
of TPA formation in a shared, comon TQD, still nore preferably an RTO
accor di ngPracesnyvasiawaler gfffuentfomsaidd RA peeqpction 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
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, and the is divided by the
amount of PET produced.
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pertaining to the processing of reaction off-gas from oxi dation reaction
medium It is preferred that at |east a portion of oxidation reaction nmedium
form ng TWa20s/déedrat ed such that the m ni num hori zont al pdiratsase®os7eom sai d
PET synthesis facility is | ess than about 1800, or 900, or 300, or 100
nmeters. It is preferred that at |least a portion of TPAis fed into a
reaction Wedb%? )f said adj acent PET synthesis facility within |less than
about 72,"'& Mior 12, or 4 hours after bei ng formed from para-xyl ene. It
is preferred to process at |east about 40, or 60, or 70, or 80 weight
percent of the off-gas from said adjacent PET synthesis facility in a

shar ed, conmmonl1.TOD, Anpfioseps doemaking Rncaramatic gicarbexylicaa@dt said, pwicess, or

70, or 8-00%%%“1 percent of the reaction off-gas fromat |east one prinmary
oxi dati on°F e8¢cr'9n redium It is preferred to process at |east about 40, or

60, or 70, or @) weosbizinteanenbnrdticttempatsd it 625t fomenmtidiaer ta tieraby PA
production facility is processed in a shared, conmnon ), . more preferably
ducti facili [ d i har ed TOD f bl

RTO, wi t PTRAUFRA3R axdizer 40f-0gs 8pd ap owdizsF @H’%P@W”ﬁé\%@r’i‘t%@""@ﬁ@
wat er of 1RO - ki j Uy Phd | iloot 3k dft i
pref er e EREOFlc acid, WAl S BREfier ot COEnC Bt 8| 12 Wkidotalik df
adj acent \Ripbrprevdilogiavm of aaidl aroynaticndompound fed tohsaid axidaterf | ow of process

wast ewat er eff¢btjlent from.said TPA%Brf)ducti on fa*ci lity,is.|l.ess #han about
400, or 200, ofP)100"ecoVerRd JWARRCHPY| FATPQURES (IR 1$A1d PYIIERIMPTHEAS W Pogr am

of PET f agaipehy tEcdye ety TPANRREU)IGREAiEe SAI Ky FBalidusietan Smehbi Ly

differs fromthe anount ‘of TPA consuned in said adjacent PET production
facility ¢tompusiegtataleastd 3vkilognams of emater tvaportper kilagram whsaéharematic
effluent from saig TPA f.a_ci ifjétél'is prorated by the ratio of its usage in
sai d PET $2BPPYRY fed iq saig X2 s a0fhmed with the |iquid wastewater effl uent
from said PET fcaci | bagsingtnst 1desti & PbiioAedr Dyaid heydreeHmyl-abpRidd psfegased. Vié

Claim 1. A process for making an aromatic dicarboxylic acid, said process
conpri si rijrough adxieastiong turbecwpander toripeighy opanafateewstk, onbetsin dgsaidr to

t her eby | di zer -[Qas . i _di I - hSllgnan
aromat i cwgg%rgygggéfeg%fg),ﬁ'%gerfglantogz%g@a ggl(%egééﬁé?fcég@f 'csggpgf r%%é"g[t 3I east
12. 4 ki | ogiogramsfofvaaesr weorkpéogiiegraai of aiaid aromaticccarnppodded ¢d $aidsai d
oxi di zer; (b) recovering hydrocarbyl conpounds from said oxidi zer off-gas
in a oxidizer.
2. The process according to Claim 1 wherein said oxidizer off-gas
comprises at least 13.2 kilograms of vapor per kilogram of said aromatic

compound fed to said oxidizer.

3. The process according to Claim 1 wherein said oxidizer off-gas
comprises vapor compounds 'incIuAding vaporized water and vaporized

hydrbcarbyl compounds.

4. The process according to Claim 3 wherein said oxidizer off-gas
comprises said vapor compounds in an amount of at least about 50 weight

percent.

5. The process according to Claim 1 wherein the mass of water vapor
passed through said turboexpander is at least 50 percent of the amount of the
mass of water exiting said solvent recovery system in said hydrocarbyl-depleted

off-gas stream.
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sol vent recovery systemto thereby produce a hydrocarbyl -depl eted of f-gas
conprising at |east 3 kilograns of water vapor per kilogram of said

aromat i c wonpoumeBibed to said oxidizer; and (c) passi ngPafr/use@owozteporti on
of said hydrocarbyl -depl eted of f-gas through at |east one turboexpander to
t her eby generate work, wherein said hydrocarbyl-depleted off-gas fed to

sai d turboexpanhder nprises at | east kil ,oqr f _water.vapo e

ki | ogram of said arﬁﬁ%t Prcocc?éﬁpgﬁﬁ %?%%Po déa'ﬂhagiwﬁﬂ P, S?'d. %o%rbxléss
accor di ng debl&led 6ff-§avhs het Bubjeictedtd theteral 8kidatids detimEtice$TOD) mrstto 13. 2
ki | ograns of vapor per Kkilogramof said aromatic conpound fed to said

oxi di zer. enteringsajstwekaexpansefding to G aim 1 wherein said oxidizer

of f-gas conprises vapor conpounds i ncludi ng vaporized water and vapori zed
hydr ocar byl cofipountise procesthacpersiing $o {slaim di figrther comiprisBowvreiveing Sdi d

oxi di zer qff-gas conprises said vapo 0 unds in an apount  of . | east
Sbout 50 WBREhE PaTEBne! e TenaverPlchuERHRAYT Rmptdius T wk Trifiten 8.
mass of waleepvereRSosigsed t hrough said turboexpander is at |east 50 -
percent of the anount -of the nass of water exiting said solvent recovery

systemin sai g.hydr?ﬁ@r&wceggpé&&emgf to BRIt 7eqReRein A0 9eMt026SWeight

according to aim5 wherein sard hydrocar byl depl eted off-gas is not
subj ect ed percenteohadidoreicoseredesaleent iscsuppliedTtoRyaigraxadizen at at tempeayatise d

t ur boexpander.. The, process .according to Claim1 further conprising
returni ng % 'P@égp Q%Bgr‘?'i“Bﬁf%tP'% ﬂfes§'§%’6\'fg?%ra°a¢f§8§ocar byl conpounds to said
oxi di zer as recovered solvent. 8

.,.The pracess, according.to Caim.7 wherein
at | east 40 wedght DR RIRESTY 26E0ing: do\RAIRY 1o BER Carapising SUBIEGHasA; d

oxi di zer oﬁ'ﬂg iAG U§SidVpaidle Y 4 I*b%étma%ld icOhcRPaAdONdHY ZEr
of f - gas. %ﬁr&%e ﬁ%c%gés Iacgord;?%g to cPalém 1 turther J(‘(:Bglrcr:pricsi ng smﬁiecti ng
a sl urry soivgntiteisoljddiguidi sppatatioheandior wasbingr turtheérccapasibgxgtovering @ and
I quid filtrate solvent from said solid-liquid separation and/or washing step and returning

at least a portion of said filtrate solvent to said oxidizer.

10. The process according to Claim 9 wherein at least 40 weight
percent of said filtrate solvent supplied to said oxidizer enters said oxidizer at a

temperature of at least about 60°C.

11.  The process according to Claim 1 further comprising compressing
air in an air compressor and feeding the resulting compressed air to said

oxidizer

12.  The process according to Claim 11 wherein said air compressor is

at least partly powered by said turboexpander.

13.  The process according to Claim 12 wherein a turboexpander off-
gas is discharged from said turboexpander, wherein the discharge pressure of

said turboexpander off-gas is at least 0.05 barg and less than about 0.9 barg.

14. The process according to Claim 1 wherein said hydrocarbyl-
depleted off-gas fed to said at least one turboexpander comprises at least 3.3
kilograms of water vapor per kilogram of said aromatic compound fed to said

oxidizer.
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solvent to solid-liquid separation and/ or washing, further conprising
recovering a filtrate solvent fromsaid solid-liquid separation and/or
washi ng swepommg23iet urning at | east a portion of said fipcrnst@Isad?éent to
sai d oxidizer. 10. The process according to Claim9 wherein at |east 40
wei ght percent of said filtrate solvent supplied to said oxidizer enters

sai d oxidi zer a tenperature of at |east. about 6C0C.. 11.. The proces
according to Cl?é-i m ihgﬁpf%?tsscéﬁﬁ?ri i%doc&{ﬁ'r”%sii Hgeser ?_ﬂ'dan‘yﬁ??caf 7d
conpr essor gghetdLEfIgHS feldeto” §ainl At RAsE BRB tBRARRkpantet CoRprided dtdeast 482

The process according to Claim11l wherein said air conpressor is at |east
partly powsotelpesceshvaterur boexpander. 13. The process according to Claim12

wherein a turboexpander offgas is discharged from said turboexpander,

wher ei n the di $8har §he presess acedrdirg tb Claiboé5 fartter comprigang fesnaving edst
0.05 barg and | ess an.ghout 0.9 rg. l4. The process according to, Claim
T wher ol 1 Bapkaba 11 Agldirence’ Befias vepar prsaan s Gubpeghander "
tur bo.eXpan&ﬁ-gaS‘Hmdeﬁ@Wa?ér toRSEeby prolideRts 8oRd&hsetalfegay apor - per kil ogram
of said aromati.c conpound fed to said oxidizer.15. The process according to
Claim1 whereigssai ?gﬁ%r | f %Fﬁé &asjreOne

t ur boexpander %‘mr?ggyg e%%’%&g@gﬁ%fglagé&@éﬁl?\e&gﬁ etbgdi%d edpgrocegs
accor di ng ¢fesdill duroézpanderiuff-gas igat leasy-0.2 ravg agddesd tantalzdudir. 3 bargwei ght
percent of the water vapor present in said turboexpander off-gas as liquid

water to therepg proné(Recess aneendnty toiTlaignis Wherdiheaid eopsmt aecovatyng t o
Claim 16 wherein the discharge pressure of said turboexpander off-gas is at

| east - 0. SSYsieH dans NALMPpRY RdErAtrapig dissiigtion gompRENgr ocess according to
G aim 16 wherein said solvent recovery system does not enploy an azeotropic
distillation ct9pouhbe procesenacenrdingsto Glaior tiwherem shidi oxidizingeise¢arriedi d

oxi di zing | arried oyt at te ure of at_| §~1200C and | ess than
2000C. 20.0“??133 %{e%eggﬂ.ggé)&agaq?gsr{ﬂgb%ﬁ% 'fsﬁmq%?ﬁés%i d aromati c conpound
's para-xyl ene20' The process according to Claim 1 wherein said aromatic compound

is para-xylene.
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