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| MHKOVED PROCESS FOR RECOVERY AND RECYCLE OFAMVONI A
FROM A VAPOR STREAM Background of the Invention This
WO moenileon is directed to recovery of amoni a PCOUSA05/026283

et o RO D e o AN Gk PEmonia

reactor. More parti culFB@My'\VAF?@R &V@EAMon is directed
to an inproved proce of ammoni a
- contained in the effISBSaCf( uM‘Sftﬁg venfi react or
enplTHipei@ventiontie diractadl 1o irecoaenyoofi atatnboia fagm I epokRIBEprocess stream
sutd 9@%? exérﬁﬁlgu{h%%agha%fﬁgﬁgﬁ*n Igﬁ\é('dpo#ﬁng)e Pag'ngrgéj)g@lon regctor More

acrylonitri or ne
pachIgrly tuggdvqr‘qtiommmeeat&dalo pn ampro&ed fpmcee@d@‘vmélr@@o%heof ammonia -

C Y i ¢ USSP B IR PR & B ks sfevie spmpication of

propyleaenoPeans, on;obetaoe oor ||aotmty1e1mc:|h tresnveprodadtion adf  acrylonitrile or
metHeRAitrifgiench Tiquid to cool the gaseous effluent; b
cont actl ng the quenched effluent with water in an
absEB'h%drfocefséﬁmw@eharmsadqure@umnmlalt prantlaeof‘anreeo\/@gng hiee products of

hy@l‘ Bbﬁjﬁmld% e?all H?é% ts't{lglq F%cwga gﬂa%eﬁluent froman

t lon to a r ex | ve
anm@m@nwg r%actqrrlrgta qyeecm@a\dar w;tpcm ajueeastyoanhrliqaidrty cool the gaseous

efflﬁSﬁtY bPEbﬁt?étln tAs qP@ﬁéﬂ@ﬁ rer‘&J% ?v L/@tez?qrq g%oq%gar\f\)’at %rglu%g an aqueous
solg@qrb(@mm@mgghe, anpglqmita@(pn pmductsin aﬂbjefamgsafdramm‘ebmmutlon to a water
ext%n@é’%ﬁlfatléﬁ“ é%dggcorrp I{ﬁf' répgverﬁégd JdpBR %thea%g%pé{gg@ acrylonitrile or

y Assin
me#@ﬁmbf&tf'leeﬂiﬁ seme wader drain thestopl ¢fathe cmlumﬂ @nd dobeatiagy Bquid waste

stré’ém'%%nmﬁ&@atbm%' E drRSmihL A fr&ﬁ fHe! ﬂgttcghtcgf Lgpe&r@m% Further

further distilling the partially puri niter
purification @f tej nitrile may keoresemptishedthyapassingethpuaviefriead vapor stream to a

secdnb )dhs@ﬂ‘étto"n'doﬁmﬁ{ toWEﬁB@&éMéé&@%&%F lrﬁpurH)égI er&E{ﬁgglrﬂldF Inltnle and further

ammoxi dati'on, particul arl S,
distilbiey ffeq &?%‘Vr@"@'%sﬂ@lﬁ Mhla éhtr@eﬁeté@tlem minmmuta obtain the purified
acri¥ah® ar mefachfonitk. consumed in the ammoxi dation exits

I n th reactor effluent, together with nitrile nononer

andHYdRearben IYmpxidation: Parichterlydefnglkayes: oisy trpicallyacpaducted using

suby:MiaIR e85 sBTnirhiéhi& O ARRSIRNALNE ridlt @&%ﬂ?ﬁed%‘ thd Qrﬁmomdatlon exits
i ke. e groducts react with nitrile nononer 1n
in mﬁP@éé‘ﬁ@é ftogpthemmih nifiler BRBPMGN @A JRactipRoRIBiodugts, including
hydrﬁcybhﬁratftﬂ efarvalkans any thb%oﬁ@ﬂﬂfn@h?tdidéhymth@ liké.Ohe by-prod ucts
er

effl ent streamlnmedl at el exiting t
’eaﬁ té BRNPRgC o e REsRRNSH ¢ o?ravpyla Phéeiﬁﬁrvefacﬁ'&j another. It is

themmnmeteg%ry atbtwpetété tthel bﬁmﬂiﬂ\f?ﬁﬁbmoﬂﬁr e, stl%bﬁpmﬂ%edlately after
udi n ueous

t ch
exifhe P rigeaiBR rrrde” e Entanel S uEaC o e e Bussptured in he
quemcntmamnmte;s iangbyt h&lmgr gsmeiBst 8gd Sal thet KARbHE quench liquid to

er _water - sq ucts and contam nants
el e SR P i ecRiEHS DELRTS COBRHRRG dharoResponding sait
togellhlaethb)oélmeromtet-sdmblg@?&rcmdu@tiué}&ﬂcd)rnaﬁﬂﬁn@frﬁé)e% réMdved from the
or pared for, dis
quern% i 1088 ﬁeﬁ?rgPﬁﬁgs‘ﬁ#he OfREh nYF proﬁﬁ’%e?qﬁ.ﬁmﬁléﬂr‘ﬁﬂuc?%dﬂv@ﬁ Rigcess and
rechzecacmpmpareﬂ dor dispobaidn aniervirvasehtallpEafeongrinder abl e
al | _process nom cs od ,
forRlﬁeerggekﬁ%lyat %%Ve{'ﬁ E‘Sp?'UBEB'aaﬁ%ﬁ ef 358 5@}/0&7% Wg\ggnmderable
impogtenced its ¢the sa@ralin ptdzessaretoniamaits. Br yemoas Hat &fé@en%?élmé&?ﬁe captured
es re of ammonia from an
amg’r?rﬁr'%rggargg%ci? ﬁ%\%c% g@scr%eiﬁfﬁ% altilizing an aqueous

phosphoric acid, an aqueous sol ution of amni um
di hydr ogen phosphat e ((NH4) H2PO4) , or mixtures
t hereof. The ammoni a IS
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recovered by thermal |y deconposi ng the amoni um

phosphate m xture. The residue is then dissolved in
wWOWRi06012606 r egener at e t he ammoni um phosphat e soP@IL/USI005/026283

U SordZRigfidie Pateid 222 H8730150) t

t he Fecover‘y of ammﬁlf{%aa@g%grﬁeg% Z%éggr@t% rﬂﬁg Oq rﬁlﬁoma from an
ammowc@mamngagasrmmture;emw@ $W3WUS pbmllhotnhacud an aqueous solution of

o FRR) SHGABREL AL (SRR 5 e R O i

recawa@ b!s thermally denestnesing éheaamfnoormssh@@hate rﬁu@tuaac The residue is then
0 ing the
cis SRR Th ek &8 R a Nk B i BfloshlallahatEh 1
Pat &/t Paiedt52,835 1¢hene 31748084 eredicatted todumreeoyerpobams®nia from a
ol 8o Bk LT R COME AT 85 0 354 Rboniing o
is mmwﬂwﬁoﬁ%mpﬁ% pMangqumnmhmsml ml'tqsbhate'lélmmﬁqmmamhg a pH of
I I n nhosph e
abgifleibt Qr{emprprapgg'mﬁ@gﬁgﬁag%;g? PRI BBl ™ effected by
contaaliog tfet resultingiphespbate soltioowish steamoni um i ons (NH4 +)
t 0 th@%»p :h%{ ﬁt 528 r6g§1 q}i r§)| ggc@&%ﬁ% ?%&V{arygorZﬁsg \ﬂ'ae(?&hiegluent from
an |aH<a¢nhearpmz§ldgtpnsfea@m lisspaabsdmmteoa igwencte teyasnand contacted with an
t t
aqu%%'ué‘ o%@ﬁpn?gﬁﬁ%g%a\(\é eh%?m %&ﬁmeﬁ g}:@%ﬁggtﬂb&] will comprise
moamnmpaurmamﬁphpﬁog amay further manaﬁ ehw@pm iagia and diammonium
ph&?ﬁ&@&ﬁ?ﬁak@mﬁb P ERR{OHIT |Bﬂ§m]-‘? fo. F\S&ma i0Hs Lﬁ@ of from about

agueous nonoanmoni um utlon an gen

0.74o ahpwirt- S tat @ant @fcfmrmagwt@ %ntﬁﬂhthf dhe peasiaindhe process stream is
absro‘ﬁ‘;%‘éﬁ\r t‘l‘\goc#éetﬁch BB{LBEH, éa&?\é \ﬁiﬁf’tﬁeuﬁmbﬁéaémrqbﬁﬁrlnoﬁ%%phate component

reatlng gqueous ph osp hat e sol ution

~ang frrming ﬁg"mm]uéetn'wgph% déﬁ?é'agjéhwmaﬁ%wwmﬁosphate in"a separate

o &Q%P&%%p%@éé‘ﬁie%aﬁﬁﬁoﬂ@h RdsPRAtE OfkfdHnird the R8s R%monoammonium

enperature and pressure to renpve heavy organics, and
PhQﬁPHéﬁe sppkian PBA GANEratBAL AnYaRRhtsiepm; gentaiginge@pgIogiagdor recycle or
recgu@fpch l'iquid. According to patentees, excess water
al so be renoved as needed froméﬁﬁ%ﬁammnl um

phob’p%a‘?aéefgo‘i R Turtheredisclpses metBodmion HEatingathsraqueous phosphate

solStidne dBnsiig %gbkbmgdeﬁ@mzﬁ@b@s oﬁoﬁcfa&mafurbypmﬁﬁategsélbmn to wet
rocess

ueous stream exiti t oxi dat | on
OXig AP n B PRI 1SPARTRL SR PETSUTeG By FATREVE GaTY Qlganies, and other
objeﬁtgfnablle%ntaﬁﬁﬁ‘éhté pridrie rredybleaisr‘thcﬂ‘rmmcsl e]ditiofrdm@td ;ba/(entees excess
reduce

wal 5 e PP 88 DRSS e BoM G LS S s BES Hither with the
amirionid Wtf[ stebodsringethet ddcompositiorc stepeat by phdsingatHe aqueous stream
re fur

I Qv
exlig]thel ¥et SrioakohBEEREAh s BadHioro tean BEfole HiE.IE the quench
opmﬂém Suck dothdrdreatmentpinay signéficentynred 0T theu volpine sqfhefueous waste
enc sol ut i n i S Ioge the,residuals stream from
req[qulg ﬁéﬂ 35' %ner ‘?#@8)9 F&I9 §°5%% much as about 5% of
t heThe cesayepbard faatnen nEtesisriteretofarédiscieaed or the art require further

Im;grg{/?lﬁlj?% %)\{ezg(%%g%}%ggﬂcrgngﬁ? pl?gulder %n%'ope eﬂvn?o%%e%‘%lg acceptable

armmoni a Strippl ng operati
aquesousi eakte 1strearnh eF@anerampdes twhessenan rammmoiemdghos piate equeacfd solution is

I

of therrecefefaidd amendn@ prdemtrlm);henrgaattbeeﬂﬁeent;streargammammants that remain
in %cg%r%% %gfuﬁ%r?f téﬂﬁggaﬁﬂﬁma r{gﬁﬁg]qp\é'?agtgg gllatéé g&{lbé into the ammonia
redu0| ng the contam nants to a | evel acceptable for
recycle, for exanple, by treating
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only a fraction of the quench stream Because of these
and further inefficiencies in the nethods disclosed in
w0 b@emideod or anmoni a recovery, it is desirabl eP¢nUhmvyoz6283
recove for us

[ d thod f
=88 Bl 8 o LR e T TRl o s i sy 6o fo the waste
dlsutvealpnmdhmtandraltbbugh el bxddtion onml e vayl effelctvecor 'd@élroylng the heavy

ordii Lot ron AR SRR SRR oo oA use il typically be

Ilrrmed\tm cwdmbg thdicantaminantsit® 8 leviel Acdeptadlerer fﬁ&yd:lé"ﬁ@f é)é'?ﬁple by treating
Onsp in.the a XI datl o rocesg art. Supmary

e & e sHpach CpUsE;P gassoer\dofune%mmcwgmes in the

methmdmdaclbmdnrﬁtheaamfousmmﬁﬁoﬁér&eﬂ%sd&haﬁé tof Rdve an improved
ef fl uent or product stream

h
A Rr Smalpha sonfaains e Bopragtiie.ih M mRK R Rsecesses smployed

forr tee ptatuttorod rﬂtrlleyrdbmﬂérboﬂhi@miﬂvhh&ﬂbio@fde@rsO@rﬁﬁl%roQ@?ﬁnethods The
descri bed and characterlzed

mbVEREROR, TR sFiepit ol he reidery 08vEramBR ditensk brovided by thi
inveatidrawilaiLis e arienpostaotauvandf ih theearmbxigaticiprocess art.
ammoxi dati on reactor I ogled i n |t he _cat al yzed
amoxi dation of pr opa%ﬁ@—r}#"e@%—'&m produce
acr Wihninventioa, is afireofedi toolRud\@Fifg GMmerHd Wiom anﬁadoﬁbus process stream
net h escri bed,

I il
suPf 880 68 PR LA B fient B8 Rl SEER pBiR0igg the products, co-
prm‘lbtsmnt yncangiasedreac@antsrof achydrocarbon ammoxid&tioRpredssE. The invention

B AR ST Byl 45 L BT B Gecover o

ammeria conteined ure the vapopmss&fﬁhmt)frem arabiendxidation epaete lemployed in the

5 A FARRAOR B S o R Bt o

isabotyfanedo pepdanermethacrythnitsiidr ogen phosphat e and

?Ia? @(?ﬁ@kéﬁg]dggg{bggﬁeﬂg %B%Rﬁﬁbrﬁfg%%&% égg g"é%‘%m fa%c{:%tactor effluent,

a g@s Q!ifvamrcqorrmawpIr‘etnleauonoamtanaluumactea:antmmnmomtmous ammonium

t ' T
N i Ty
SU'éabm fieshquenah mbénSamrtsm dgasiquid fcontactorfenexample i gliench tower,
anfl &ontdabdt ‘Dﬁ}]Bﬁ' éafueﬁthﬁe téd?ﬁbr% il fuﬂgdm/}/&lﬁ?en phosphate and

anmoni um d rogen p ate to orm

dlm@@g@mwm@prﬂt%pham@ummﬂn@mf réhaﬁlomﬁmmqmwm ions (NH,") to
phemﬁ.m@hs (ﬁ@,l%t % é’)@alef-p%t ekt ffbed 3% ABERGHR tnﬁﬁ L8R 2 as a first

assed. to neans for renovi ng contam nants an )
qugmft idt JTypicalls mere hae abpBisPeRy ofi thamasnmania pieotaiegt i@ the reactor

efffidflt Wil GR\4BsbibEd %P%aﬂaﬂtl&uﬁﬁ’crﬂw 'rélsma_ bR & bf M@@Bbutn&?%d reacting
conprising nitrile nononer and product's togeth

witly wamamvdamarmsph%edelfpaet@ana@nmmé@seramﬂwsphate The -

antAsi&endiched driohilimSihodpRate @oﬂ”ﬂ@ﬂﬂ $V|IF Be ToldAR] 8s %ﬁéﬂﬁ\dbottoms and
quench neans conprising a gas-liquid contactor,

paéw eMeaNFu E9Tc FEPRNRe | contaminants sPde furthet HOaweaqué@wecomposmg

digh@thoril@phesshte §mm&cammg itheeaptbrEd bR@HiPhosphat e
ha\'iu_!ng fﬁ)referabFéI,] a.second ratio of ammpnjum i ons
)e

l@nbm%\b %rlsilr}gn@tn(qg@@ngmeg And cp-§fﬂdéxpt§rtggept9er with residual

arﬂrﬁdﬁﬁé shetNettb@ dsi 6¥rhdarf bfd padsbdCROMPBe first qeAPhBans to suitable
t least about 0.7, suitably in a range from about
segone uPnEh qupans, AT BT A R TIBHPRIBLETIRF P giuench tower, and

coAfaeted withl an Eétm@o@@@&ﬂﬁbrﬂ dermptisin GMn@bnluTﬁQﬂHyGﬁdgéHadhosphate having,

|a absorbe sai d secon uench uid reacts
PrGlPIER Y aROTT Gy o SIS i b b GHosBalfmIgRs (RP:) that i
hydr ogen phosphate t hereby rai sing
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the pH of the solution and providing agueous anmoni um
phosphate solution having a ratio of amoni umions
w@ dMidd/ o104 0 phosphate ions (PO4 3) of at | eastr@bUs®005/026283

- 1.0 nd eferaply not re than about 1.1. The

et Bl Inan Busivetielio a0 Sa br. BECEMIB T abieas! Festhd, suitably in

rangeefrom et Ovstocdbidup a3saHl prefdrity ?rbﬁﬁébd&%% dBA'%.12%s a second
fi rhsi eﬂ}&(fguench | ul d. enchi n fluent Tn

AUERG Maes idyehgmme {%bﬁ by §a sﬁ?@@rﬂ%ﬁuem jauid reacts with

amm@mlmaﬂhydhﬁgdnqa@\spﬁete &d fcﬁtmémﬁ\onﬁjhﬁﬁmgeh%%@e "ffeby raising

th%BE‘e“ The @rocess econom cs

t%%&ﬂ?“ﬂ%}ﬁ’éﬁ?‘{' a9 89U$%tqm0@y@d@§gphate solution having a ratio of
anﬁfﬁdmlﬁmclah$ ME,' ® bﬁéﬁb‘ﬁﬁtecbéﬁ@'(ld@ﬁ?r&' a‘?rléb%'f”aﬁoﬁ 1.0, and preferably not

ants fromt ueous anmoni um p
"B bAE SPadyLile HiRiePmONAATEERehomBLMIGhe olpeiesi amaeeond quench

bolttﬁmbhhﬂd PAYEQUB tNEFFEEqUEhER HBanShé Bist 52?&9%[;!; e&é ighigt he
di agr am of preferre

FIGURE 1 is a fl ow
%f‘%%éwﬂg dre giffuenid ivosstrgrsRcePiding: f@dl@% fvaptianegukstgntially improves

thdé ROV of inhiopRd, thePebyUBMEdIRraWnateridl@asik. t Wo stages
and _t he orq%anl c contam nants are renpved fromthe

querld¥ R5BEESS REORRMIGR May be adeitignallyhepefited by Astharprogess modifications
to regm;&hlde@rﬁhﬁ%mté&mmh@mhﬂh@ ELANE é}ﬂmB% Gphosphate before

re | e flow di agram of a preferre
re ﬁ%ﬂl%ﬁ?d%ﬁ% eXehRb APHfamERptFd %epa%’@egewam.ssﬁama

reactor effl uent |ng§m‘g‘g¢ﬁQ.dnrbf&wpD,@t,\ms and t he
a é@?gEghQsphﬁ q?o ut i on I'S thermally re?enerat ed
g' itti# angy. 2 pretered gmbediment gfyag; agmania recovery
pr@rfesa wrerbiar & adacob effiugiinis @tﬁer‘%ﬁe@mﬁmﬁlléasftet%Vﬁbyes and the organic
coB{a Cess wherein a z{eac or ef ent is, quenched in

%r?&etrﬁ‘é‘ol‘)‘?"g Ainc heofiy 5P Web fsiation rpé'ﬁf to thermally
regetnera:nmgnn@ahﬁﬁw%pmpaab\semorefdrraxybleon prior to

el S0 e el S ST RSIREL 558 SR ecer

progess ewhedeipraaeastsr effluértiis quenched irotwvocsiagas sreisthe enrRd@A phosphate

soffiof BR8P i BT S KRR GT ea%erox it om of a
hy drfdGEIREDA ibya qmm;grarg afhee pedféirent etmbiodintent oSTaa@ﬁmonla recovery
pr%@s?ur egéiﬁ%“r%aérBT'Eﬁuhé'ﬁP lg*&ﬁéﬁ&%h‘?n t\X/c?gféﬁS :%Rglt]tﬁ) grﬁgplg contaminants

amonira fromt Ueous “ano
are) rmmedlfroquthﬁ quench b@@emdm&qlwegt extactierepridr itothetrhally regenerating the
guench stage, reactor

arﬁ#@“ réhbg%Hr?'g? ?‘gﬁ'r?'é‘t}ﬁﬁ {echff% rmnorrer and unr eact ed

anmoni a i s passed beta oo aph

contyagt:

ool J?II% dﬁl‘agdt’\\feglﬁtngcegt F)ighjs?g\%ﬁﬁ% c@ﬂ ﬂﬁ&ls%e ?Q?é Bhééa{qgunr}g the ammonia
coppopent; ef @OUGIPOFBVJIS @c, Q%eeﬂ%rﬁﬂﬂew ffmnth@matalmdoalnmxudanon of a

t

hy@%ho@?bf&:rﬁ@h tihd gﬁlge@ﬁgg\gﬁﬁﬁegﬁﬁlﬁ a%uﬁ&uéjéﬂn%mum phosphate;
re%nveﬁm)melﬁapweﬁ e@mnpﬁmﬂ‘@taauaﬁ@s ammongrrephoaplnaieﬂuench liquid; and
reming@nuqa@cﬁmetheﬁ& IRRRSPhate ions (PG4 "3)

greater than 3 but’ not nore than about 2,

pr eflthh figst ﬂﬂefr\ﬁh %tbaﬁjtreactqr effueri cempiisigg niteile| monAsRes and unreacted
anﬂﬁ@rf@ﬁ@?bé’sefdrt‘éné ﬂ*%@‘dheﬂchdfto%r 3R WonthcRd Wittt 8 fiRstPidubus ammonium

from about to about
phosphate solutuon at a temperature |n the range of from about 40 °C to about 80 °C,

preferably from about 50 °C to about 65 °C, said first aqueous phosphate solution comprising
ammonium dihydrogen phosphate and diammonium hydrogen phosphate and having a ratio
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Most of the anmmonia, typically greater than about 90%
preferably greater than 92% of the ammoni a contai ned
WO oshesneact or ef fluent will be captured by bBCTYS2005/026283
. . - . ‘ ] q
of %8&&’&%0%‘/ %h{/i-gﬁ oté é’h%%“%ﬁ%‘ﬁﬁ? Qidt)“o ?P%atérgﬁ% nér%}%t Wi 4 5t H3more than
abduwy &r prgéaratpi frophatioait Addorahiogti 18, stillenqrel ppgferably fqozm @bhut 1.4 to about

1.6{\&@#%&%05&89\%9 ég&‘h quench liquid renoved from

[ rs qguench bottons is passed to
e alMestfad ther aromoeriai tyglcallyegreaplt thae dbeut90Pi, preferablyegieater than 92% of

thegag%mérﬁge'gwé@%ﬁﬁ ga;[h%%gaeﬁ Siudrlt V\}ilpt?t? ﬁ%ﬁ%ﬁo@é&ﬁ}@a%ﬁ‘&% by the first

rising
qudmtjrlmmyianeactmgl mhtiarttie raemmmmh dinydoogenn phosphete & form diammonium

Ir;bg.' B'i%g%]n{’&j\%%é g‘n conﬁé‘:g%| r% lﬁgﬁsseco %ﬂ%rl%quench liquid

renhoqu ﬁrdmbanuemhrtgwameefasmLanmmthds hgshedge means for recovering the

¥sk ge of from about
codly SRR T i BOE R Bpld A0S L 50 0 1o |
abolntth€Se@0d queneh §tagd, clepleted effiuent cdmprisirgsidie menemksubydrocyanic

aci& %ng ?estéJb‘?ra n?aa%\)eagt stvErmBal &3 hgfﬂréthrg) gme? is passed to a

mal ni ng ream sec
sedanququienml tovaenda qoatactﬁdowvlthawcz@ndf qmﬁvbnilw|mﬁ@nsmg aqueous

amé‘[g;ﬂt lh%@rggmﬁlﬁ)&@hgtg'nﬁgst?ﬁg ubeo’)n tﬂ% %ﬁg{el (ﬁ“?@)‘m QMHO °C to about
80 a@dpqefeeétéy ﬁmmabbubﬁﬁ ébmbomt &b G rease @referabiy fyQin aaqué éﬁsC to about
6038! He Qﬂ &B{U?.hg%fsa@ﬁ%o&' tgé‘rhﬁ'gﬁﬁfg t%gr‘%{hl ﬂ@%eﬁf‘&mam Said

optlo oric aci ng ap froma out
seczma quenaly dmmd il haYﬂ afraticapf Ktio 10f @TERRSHM 3orISo(Natbo)ut9 phosphate ions

o? %p[?%f:étgg% WGI tsglt h'\t a f'é?mg/fétf}’on‘{\’%bgumo 7 6 @bsitaP8 Yand preferably

, nmore preferably from about
frOtZBaboutab@utO aswtby 1muﬁghﬁqw§p?pa4t@nmmmpwgs@mnmugn dihydrogen

ph{)ﬂfhaiésSn@soﬂtigﬁalﬁ/e%ﬂﬂébrﬂﬂ@ e, |hb§ngC5 bA 6fhﬁorﬁré15‘dut o6 & about 4.5,

nvent’ on ueous second uenc |q

preferablyritormanys Byo aleyt édarfq‘lQQﬂﬁerng He t%%do‘&wmght B/referably up to
abb @V mmﬁ%m | RSredTBRHLA Woth 'abo&t% tbaéUoQt 95%%Vmélghtrﬁhosphate will

| ons phosphat’e ions %?
betsultatip A Use 85 (herRBrORLAURAER igdd auteﬁ e Pétms‘* "é‘f’?&“‘m
passed éq%e&hh‘éséd%étqtﬂki&nﬁéhl@ﬁ@y&id eshtidGodsly sjcletjthesudd the second

guench |1 qui uench neans as: | i
quenstt WeD reaPiipe @mqlahu%tgéq? ZH pﬁ@mﬂw& &ﬁ'ﬁﬂN@f &é%ghosphate ions
(P@$°)S8tapb@r 1.0 t@BY6t /N ethan embvddowqeenoﬁrmfﬂerrsbém pddsed to the first
gas-liquid contactors wll pray towers, the quench

qUPP%{UPRﬁ"%‘QWﬂf firsHaaYBRRSSIHENAR a supply line fitted

Wi t h’h‘é%@hcﬁ%éér&soﬂgaﬂlqmd aontaetanssemployediii @aoth \of the two quench
di spersi.n

ench | [ _
Stadseea SAonbasars e dprers D iRt 48 HESTd Rbpactors wit be
sptrév/\@fvﬁer@gm&eqddneh Eli‘qﬁiﬁylf)@mg mitrolaced Hreoudf busupplygbiee fitted with spray
strea recting the 0 ue
ncEah eEEtler aent dor daorm sberiarPE hushd Idlia jn g gqs sueam. The
p@a’v}slno%lesamue;bryéfeaéblptbbemsmgd Iwithini thectomeesc ebove the entry point for the
i ncludin acked.co
efilygnt gas 3&@5’9 hcgrelcpr&gslhg;ﬂgmi(%f (ﬁ/\% l’hnﬁi({Lﬁe %{W&c %{t% the fI?w direction of
thébﬁmemr@s be found suitable for use in the invent ed

g: gggél %L}; Qéloé%erb%?a% unﬁeé)%&%?oqf ﬁ]&g}déﬂ:g?clﬁek@gecg}élgﬁﬁsh fbafﬂed columns,

sRAAtNets and (hedikelaré nawn mrrprartsamrgnraoymﬁtheeatrmaygbqugpg@ suitable for
usgulﬁr}}“n \f\r’ﬁ/EeH gﬂggessgr jg\?lﬁ by n%%?&oo@@gpﬁ{e ol dRAcistdied may also be
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wherein the effluent entering the bottom of the | ower
chanmber will flow upward, encounter the first quench
wabtageidedgui d, and then pass to the upper quenedir/UuS2005/026283

T e T R T e—

and ilawertduensie abachbese reabh tohambera fitter @ith emdupdy pias sed $pray nozzles,

ung e aftbebtSarioL e pFm ALl Pe AR wie vanpre. encounter e

first Qeerchcstagotiguiti samd ¢hen phisytokthewppemduereh| chdeer iahé &ncounter the

in,the art, for.exanple in U S. Patent 3, 936, 360,
se °H88Pﬁ%$‘aﬁt%%e ﬁoé‘\“gl n by reference. CGenerally described,

pr oTies Sasstantigip drymeniplfreg estofuat stiebs Eumgved efrdry the aketohd quench

i ncl ude .t he .step of, scrubbing the. v rqus effluent to
toweg &5 QYT o Ravst oy AR aaptienying R R, Tonamie] qrieco-products.
Meffiode i@ re boyveeing mad punfginditisdsel doatponents ald widely Kmpwn and well described

n bp 3 1% B U5 EFPRE e . iR eted OB BRRED. ceneray

deguripéd; dprooesses neonimonly esapleyednfyr tthis paposer goicaftyromdladebthe step of

T PR e R T A———

moabtheaby exjraetves diatiffation foltowdrbsyfiadtienatianeam havi ng a | ow

ratip of ammoni um jons .(NH4 + .0 P
55 185 TuBGRRZCH SRR k0 byt AP R Bl et At quench
bottam® riils ebec rased rtanmsansn dbru cicagerings theu atbptotado @mmonia by thermally

cyani des,, an [ [.C - ol i C .
oo BRI o BB A GireE LRI Yo svoam compring
ammepéars] anmaguEowmapitosiita pbospbatgstieatn Havingi adlowiratio of ammonium ions

apgent r ' t .
ot B Pige I EHPAATTREIPOREL, ApkSvepiAE BBVl S0 comprise
cobtaimiréings innlutling resigua reenomen cyaoisiee anflArganie celipsysiyistel polymeric by-

I [ S| [
o i | g 15k B 50k i heR ot o e
liquid nwiindanaentsaté rthesed eentaminantsetor enpeaentabledepdsipipsieang with further
re %,eytl\'ﬂgr%ﬁ)t(/)é} %ir‘%ﬁil&%’n%% Waffeesgbé%hﬁ;r@&eg%?rﬂﬁp dlsh88H Broblems. It is

n-one enpodi ment, re fully descri bed and .
thish desiabler toz provisel O@ans fasgemering gif significaptiy gediscing the level of these

R hb ! he SamReoVE Slitdbfe f |
coii{g#ﬁ%g\'é&n?\ sgﬁag?ﬁrmé ra%%ﬁ%]%bgyﬁ%#s%bg?or e t0 her rmll Iy or recycle s
queeg‘elm_i%ti ng the quench solution. In addition, wet

oXi daishQRriBRAMe M Mnbred@ie R cANEH ah® chlsaaERAHEL W in connection with

renove at |east a portion of the remi nl,nﬁ:‘ h h
Figuatlasiriraingsmeans wilingeraRlaxa? t9rgaRye ¥oletilg fompanenit #g(Rsthe quenc
boRBHR Heftte Wﬁl@h’;ﬂéﬁeﬁéﬂaﬁﬁg the queRsttsdlutam. SAe[dionust@Ridation means

11 qui g Typically, the first guench I ||_gU| d“wl [l be. taminant
wil beiepRiayerio deeRbese aNSHAMONE AT Aty PPHa Pf hadpmginig contaminants
indLdihP REAY &88niBs REAI RS ifusuil AmirAshidin Pos Sieaite piarito recycle as second

consi sting of propane, nitrogen, carbon dioxide,
quesebiftidronoxi de and ni xtures thereof. The stripping

gas Tycalhe tkotilseglicrdn lig@awilise stfippedph agoheamtionalstripping tower, using
over head, passed to

a ench tower for. further .
2 PEBBRTGPoR BN SeIeRH dHER 28 SEHB,FoBTpIGPLFOgRYp: mivogen. carbon
dibR&e), @a%n&ﬁoﬁxﬁdep@imrgg(gﬂés hkteef. ﬂliq\@gtﬂpbiag igae may be collected from the
conponents are renoved, t uenc ttao
STRRGIPNG 35 CORSERE FEBoT] T A O oo RNED1 O W lhrfSRpgry of usel
comhpdneR&JtheH 8BpArateatanarecycizapsistippingeyasi ched anmoni um

phosphate solution, i.e. having a rati o of anmoni um
ions (NH4 +) to :
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phosphate ions (PO4 ) greater than 1.3, are heated at
anbi ent pressure or under an el evated pressure of up
Wo ovoabboaste 900 psig, preferably in a range of abouUsﬂﬂQozmss

t 0 %&?Ptthg o\%laﬁ‘?‘e %Mp@ﬂ@hg eac,r%e rff?cfv]gr om{gg;teﬁgg @ thermally

érat ur € Tan
deaturdpmmtq‘ d:beratepdahe capiiEd |amrmrua t osmwpedrpneeclat bdteast comprising

el bﬁa%piﬂa?e”‘gﬁgnoam%ﬂﬁ‘?ﬁ'nﬁtf'ét'%"fgmﬂfe*ﬁﬁ”&"s )

phpm\m mosm?a‘)sﬁ) geeatentioan & 3aare heatedrat ampiant pmssdue or under an elevated

o LA e B TR, A0, R 005

vessairow pimssphatieetecompposar do ageraperatmreau,n tbel cdngasof from 100 °C to 300 °C and

he(l?']@ tantngﬁﬁ{ﬁf: Eﬁhté %g'ﬁ'g??gﬂfag% ;%rtn(g ?fyt?ll rgrlglgnium phosphate in

thal esxyuepos eaminonitimnphoesphate ao emnommmummphosmwa(éxll—m At)vapor phase

colyPuBEd 3B il Tal” o 8 befieoRor) R TedRiey 85 buernead anc

cande passédie mearsfdr egtifyimngshe amnwdnid angliedhavimgtwaders eovitding ammonia,

3R 10 TARBSE ol 1 Bk TR ol P s

sotdtnen sollecﬂxi asooeniposér hdtlomsauit bage amapmhaenium iaspiiNet.E to phosphate

|oqs (lg:g ls)glgtl{) 8&% | V\?s\f %lb{ﬁtud Zgﬁ%@@w ﬁ&r&%ﬁﬁé}ﬁ{."\l/&eﬁ@gw suitable for use
ascthatsecomhagsecars diueotly figuid dn Bye pe@iu\dcqt@nde istéigei nbhd amount of water

re%nﬁrs%daféé%?ﬁg g%&@&gr RO W IR, h ﬁg&%lﬁ %@réuﬁghfnpfo"\@'iél\ the solids content of

oser 1 n ueous pnase
thejegﬂem;ﬁeanbpnmubpb@snha@ sMetloa\q@e@d@/ehﬁwmlm fﬁrpﬁgﬂﬁmag@era"y from

| ab%g{%wp«z & QpdutHBL,@%i dation step. Suitable wet

n processes are well known in the art. ~
Ty piNai-vojatileveantaningalisiand p@lymerlb@y@mdup@demamlnwn Hestrigped quench
botttgﬁlgaat% %QH%dﬁ&WéH fﬂ?bdghttne e o%@r |thhé3éﬁ(ﬂ§(is bRas® M&} be destroyed

ron reacto exanp pi pe reactor,
byoptiestiag the aqtlﬁ@ﬁﬁ laEmiyse Hhéémaéﬁ so'aﬁw e wrhgxidatingr step. Suitable
c%lro‘?tﬁm%%r? F&fceggeg@ré‘%lﬂknmmt t‘F\e %Qtoeryﬁﬁhﬁ’y et Bxidation will be carried out
er at re of from about C. to about 650 OC1
bygn@mert%aqqu& ﬁP'HWUUW'“BQ@OWGP PBO’SYSG'M" Y6t exdatipp geactor, for example
ﬁg? rr&fct&f oﬁ?é)iglﬁna b§fﬂ§d*bﬁaébéébt@ SRPheHIRY ﬁh@érﬁﬁessure of from about 600

ecul ar oxXy such pure or substanti a

|
to AP0 gidadt %Wtur@rofaﬁqm alfmg 8Py Gt abg Ggphér Breferably from about

300 dcHoZBLiEs (AR O dotirddf of R ehab Blit®ly DG Wﬁﬂrfsmgeﬂolecular oxygen,
formng CO2, water, and other oxidation _products.

sughd PYB 4 SHistantially, Purefaclecylar oxygen. i airy e Lrgani¢ PB% other oxidizable

: cdﬁ’ébn@ﬁts(artﬁé wutwmtaréfde@ﬁoﬁeyﬂpfdﬁminngz telaandother oxidation products.

cat al yst sol u per and_i.r

If égp@g};dorpaet@ﬁptgpes gqengesws ng‘ﬁn@%d@?'gﬁ d“%'el?? Lcmgngﬁ Odu;g Hﬁllng typical wet
Mt@h%ateﬂﬁ@d edy. %ou\ﬁld saite @MeoprEt ant dehy oxldescofopged, izinc, manganese

a%q?er%%ﬂanc{:igcg& %?hqlt %&%{]vglbyrgqvghar@wﬁélyg sg[%%& H‘e‘BS aﬁt for example

inSkhas tExgt iGHehy/ RéUTphe%B Wﬁ(l 3t PagesoP-48h incormpeated by reference herein.
SRRy B SRR TPH:405%c oDl EBPEGsRo o

teﬂﬁéﬂ:ﬁﬂﬂeﬁ drigialengy tr63|6¢lhjeeﬁlhesonlltyrnay|dmr desinablef fot legonomic reasons to

sxfaq(iegﬁ & ar% ﬁgﬁ? H o@%taﬁ;ﬁ%ﬁ%? ng)h%tq seoziluetf% thek 8§]datlon thereby

re’aﬁelﬁgttﬁ@centbaﬂr%ahfscsoch devel at:btﬁjtam@m reegile, mgtheo tineseeking complete
a e u m, 1 wet, oxi dat r [ .
rdave pihe abed o Tnel SRR sFRoar R bl AR bre spproprite
t he bal ance of the aqueous ammoni um phosphate sol ution

for recycle to the second quench tower as said second

quench liquid. It may be desirable to further reduce

the water content of the effluent fromthe wet

oxi dation reactor by passing the effluent under

el evated pressure and tenperature to
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evaporator neans, for exanple a flash evaporator
apparatus, to cool and separate the aqueous ammoni um
web@spimbe. The vapor stream from the evapor at BCT/US2005/026283

|Ie |ncludin car bon di oxi de and
reééiﬂ@é%@ \\IAVEW? ghe%aﬁ‘% ggt@&us 8mm9é1 %B@Wﬁ?t@ soﬁmon for recycle to the
sedeubagensk ltqwe{r(astsamiesécmmd Gudnik liug.or phase and passed

to t e an Al t er n Y
o 9 P ol B Faia e catbreatia ok eltent from the wet
oxidatiomereaciar bt passirgn thet éluem undgreslevated C}fre§§tﬁ@3arﬂaiémperature to

r { Ln.a.sin apparatus b orrblnln
ovaorbE ahesentbr Bt U RUBREBlo sepdei el and separate the
aqpesiss argmbhuerrsphasahat’eo Thesmpbrediteant e ties evaporator comprising volatiles

u oxi di zi n t he contam nan
Qo EPGR ediro R Rrerh et R e RASgD S Enosphate decomposer,
cotnbiried zwlthghé yapar@hamand)yasdéd totRe @@instinid lféﬁﬁfyln'g"fr}rﬁeamur ce

oy CRREDR SUUAFRP deaBilRheR R soBrefen i Wese 2. the wet oxidatin

andxhefatal cegenrdhtibh estepsl mag bercankdtout in a siidge bfpﬁﬁdtu‘srby combining the
rom

strl3pEd RN ottty Zosouliel SerpmPeing o SEAAR ko & Sutable reactor,
Slmtdlaneom Imaudlm@ d¢hes abntdmirmotst end  thgmpialiprdezbfpbsing the diammonium

pnbEAEd GuizPEAThEN et SRR Siieiiense Theashr S Rivigh b sutably a gas
comarising fmotatutah exytenosyehsast din nA obmbined piocesspiopwphadidation and thermal
deE&ﬂ@ﬁJ\Sﬁ |sv\5|§vgos%%rlp?lns qia? ']%%f“@@q water fromthe wet

Us CO ?n xed annoni um
car anaeefstotabottdm fremcthie aragonwillctonudrise rmeous ammonium phosphate

<obRIRRAY 3o hHAATEEAE Pl Gt T 2805 s

45avtd/od§h90vaaoremaspwowmmg agnmnavia and wateh vagor from the decomposition of

n%%rﬁéhb%ﬂak By% B\?@{I‘Mgﬂ'g&y@oﬁ%nﬁ%&% b rr{,]tg é»/c# pXidation and may

thusi eqinriise ghixed Rmenium ecachesatel gsr the gsactiont frodudd  dheset components.
t f
T8 AERBPbAbeTey MRIRIEELAD 1 ahfort RBGg AR sliboed to remove
waﬁeé'aemcbﬁe*(wwe@mmghng Qe $uch as substantiallypereaafiliydgaus ammonia,
forqugefh tower 20. In first quench tower 20 the reactor
ef fluent conprising nitrile nononer and unreacted
ammaHImiNg Bow i thecdraying; Figure tishewingweftayhdiageam af @ ddo-btage quench

prédeB@wﬁh sUbsRqlibhtstrippiHengty rEé%ﬂmn%@mérdu%hagllﬁmﬂé 5¢Bn in Figure 1,

hate sol ution having a ratio of ammoniumions
eff@ fqm FHapmex|saten: reasks (peahown) it pagsed wigstingaddato a first quench

tower320Ut|n Nt H@érﬁ:ht foder 2001k r%actélbﬁﬁl'h@ﬁt BHHpASATIPURTe monomer and
ammoni a fromthe effluent and produces an overhead

une@aciedArpnona ge cpaigctedswitleadirg dWﬁf“F"s ligiid éed. b line t5r i Tee first quench

Ilqmn&ﬂﬁfnsﬁi@darﬁm&hldﬂﬁd)ho%mé|s§Lutu&ﬂﬂaﬁnd h'rafio élfuﬁ’ﬁﬁﬁmum lons (NH4') to
bot t om sol a@ﬁn cont ai ni ng enri ched anmoni um
4

PhaSANHa IR (4 g ahepsi@baushs bptaal g 6“%? tmﬂh%% ab@ﬁrth@nd removes
anﬁﬁ&ﬁ@h@h&hé @meﬂ'tf%dj&@&ﬁe@ %anvfe}HéQ&tstréérh%@Hbﬂéféﬁ%‘?ﬂL%Mt comprising

“[5’18 ﬁilto a secocg qtﬁja[wh tower 21; the first quenc

crsise iR TBrMPLANLIgSL At AEIMoBKR BT tfirst quancly betem sobiliep containing

enﬁ&\eﬂndmmm pthpHdteﬂfso&tlbrO h@vuﬁgl%ml'hc%dsbﬂp@hot?@ ammonium ion to
ortio

ph?sqtr@fe aneﬁ‘g\ﬁlqsea&\{\% %rﬂﬁent gﬁgarﬁ rp@g%qtsat&el%sélt%% second que]r:ch tower 21,

the ﬁTSCd]U'GDUh bbtesihn sblutibrneiisrtisé bdttd)@rﬂ@fff rsth\N@ﬁch@waZO BAd passes via line 3
[ect at

her H
to BRERGh skPBeh ez T AR i onBit Sk et 7SS  PPYtAR of frst auench
to the upper portion of first quench tower 20 through,
for exanple, line 5. The overhead or depleted effluent
stream entering second quench tower 21 via line 2 is
contacted wth a second quench liquid fed by |ine 14.
Thi s second quench I|i quid, 8
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conpri si ng anmoni um phosphate sol ution having an
anmoni umion (NH4 +) to phosphate ion (PO4 3) ratio of
w@rook@este about 0.7, suitably in a range from edDUs2005/026283
ref er abl about 1.0 to about 1.1,
IIqh@sor béa‘f RE e???rég'r‘/ $udf Cﬁ%ﬁ‘i’ éﬁﬂhﬂof'rﬁr%'@ﬂ%g’“éﬁﬁ 20\hyy s grample, using

arethee time tmdrﬁk:t at r}lé;@sterpmdbnmf trrdhﬂrEt dUéﬁ@tﬁTBbttcﬂﬁ Gol@f’l%ln in Iltne 3 to the upper
i osphat e s avi B an 5 Ncreased ratio
Pe @ mefmﬁ?qﬁ gﬂw?rozopﬁ h‘a%'é ﬁ% over head stream

exi thhesmxecrmédqmejﬁplbteHCBf@IenEétréérﬁl ehleﬁﬁg éed:d"Hquuench tower 21 via line 2
recover

d f
s SRR BIR , sBEiE e RBC WU yod ekt dhisysesiond quench fiqui
comiprising ammmmnmrphoidmwwlutmﬂmﬁig%aﬂghbhluﬁi bﬁ'(NFL § to Fhosphate ion

C. r .met hagcetopitrile
(PES SRl of st 1Spiatput 07 S5 BBk op rahes RemAounD SHocbRut 13, preferably
frosoahiuit 010, tociboser: tD rtﬂ)sqltbe mﬁdflré@@ihblfﬁfﬁméﬁ’ib Hnd Prod lﬁ@é/ a® Svernead stream

re-circul ated through second quenc
oot lalP6 S8 i P BH A GGG AP SeHGOr fayingean inoreased
ratio) ofiamtrbnitiindors &t pmmﬁatammo MiheBvieMad (sh*’élﬁm'b)«té Qecond quench tower 21

b 1.
B BB o S S S i o o,
rembtyemjtoemnﬂeraml)t ;bl&e Inkitile onBroes cne RErasRIAGIMG MYPhitrde fi.e. acetonitrile

o the first guench tower 20 as
orﬁ'ﬂe a{%%g) trﬁl ﬁarﬁ Wﬁ’f%e"@'ﬂ'ﬂg?e circul ation can be
acc avipddss laepbriign of the awmopile, phishRgte aNIBR! of §d1@nd Q;uench bottoms

ol e A, BN Bl SR BT S0 e 21 o

curqnjanmhlobpv\mt ého]unt imr thegRigufeor) extintheerativi tiearhfhonilRE ions (NH,*) to

ol GHEDSS R ] TR S R s . and o

collepbest fraro the bottdre op se®ed queach fomer 21 tand paes ola IBers pP@E first quench

off, 208 T BB gl | ST TR GRS e,
usipg anpthef Ermtbldyecttat teast a ppriomgf theseedrid quenotp botkensadolution in line 5 to

{ 1 f

th{épﬁ?@%? R&rﬁgn Qfgeocﬁglg] 88%@&6%%&?1 tnﬁoalgﬁ q‘gﬁ d)?a?lgﬁ%ﬁmcla qg 0
rmondke diest qneecﬁthott@p@olme rdosnpdsiog raauEeUN gMEtoniuapphgsphate exiting
oSSR 8 G S GURLTES e o 2 s v
of yelatile &gsiduat sgmapungls Withed siripringrpas eassed Vihinesé mtqz) peehch stripper 22.
Prt%%t%&%ﬂﬁ?tr&/ gl";’énsgwl@ @555%&; arétg stt Bﬁ% gg% E.%Iggtgé 'fﬁggﬂﬁéﬁroug consisting
of tMepafiea nﬁiﬁ@g%‘m G Iﬁ’éﬁ ec agdo ﬁé'ibpn omondest r Theestripper overhead
coMBﬁ&ﬁ’é@trip%er%é%W?éid b/%lah@%blﬂgal%ﬁfouﬂggwﬂﬁﬁé” Ssscéfd via line 7 to

out to abou

up to about pre erab
Se%@ quenen toawsr 2k f@ﬁ@%&( &Povwﬁémfwrcmmmc to 300

0C) Thé %ﬁ@baa bihch b‘é&&% afd p£3884 FOMMAé i P%‘EﬁHb@f Sol@A 22 via line 8
wat er together with an agueous solution o

to RReRHA COMPRBRI T 4there fhﬁéi'%rpewum phosphate cemppeent ¢ff the stripped
boftérﬁéﬂsﬂi&éﬁngaé&i W@Eﬁder%r@%&é’ 6f %@%%U%W‘Brekrably about

line 10 to an anmoni a strip he ammmon

30%5%§E§Utf‘?Q9nP%9n1tﬁrﬁ”ae|§Yq4?$Eﬁé‘i‘pef%wfeo(ﬂ@d°|0nt0e3\QQ *Crigeherating a vapor

strearh icBRiprisihg bmmdnfa & Wé‘t\eratog@fk%ﬂﬁ‘ ’ég %gue&fsos\b'lﬁlbﬂ 9t monoammonium
ammoni a, such as substanti y anhy us ammoni a,

ph?@@?tﬁ e to the ammoxi dation reactor via |ine 12. Water
r qufH@r\ﬁé‘éoﬁ%trQé}ht !@%Il@éé@ ffroﬂmﬁﬂaépﬂma?é rd'e@d?rﬁ?%s%ﬂ 2y aé 'J\}Srhead and
13 and ¥ be conbined with water exiting

Passed|vig g 1940 gn ammqnia styppesr24; eB@ecaramnlaona@pQ%mm ammonia stripper
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The regenerat ed nonoanmoni um phosphat e sol ution
exiting as bottons from phosphate deconposer 23 w ||
W@ o0pni%es | ean aqueous ammoni um phosphat e soI UPCDOS2005/026283

44‘%\%' B@er&&gt\f i ﬁ’n% % eas?”ﬁdn@%&&a)meg Lﬁ!‘{, a[B'Pyl ?\Epg%tmeoma such as
subaﬁag%allb'ramhym@anmmac foraboyate th.tBe amhmﬁ(ﬁﬁlaﬁcbﬂ pealctoPMa line 12. Water

re@&%\'%dogsag g({ﬁqsl@?g an’ﬁo'ﬁa BEF)F% ﬂ;@f ginﬁ R}%&na%]bc‘g%mﬂed with water

exiting thexammogiagatlaimer R&viading, 15gorerkeycidodndisposan 2. 8 to

abo hottons,are passed vj a
5 fpeS laond e SOARERBIn T bR ES BE0SE bbb Botoms
p@aMﬁdémmpcser p | cmm;inseﬂeanaamaﬁmmamtr@nium ﬁﬁtﬁpﬁété%@lﬁnon havung

I ort I O
B S BB  BEIAB D B BT, sty
rar@g@tg@n abouh0.Zdo aboutf £8, frgferabhefr@m about®0 aad iaBatt DB more preferably

frorn‘lagﬁ&ﬂ . 02% X Eﬁt I1'1n":é‘mé 3 pﬂ-gfqe@ﬁ é%(rpgipccgfl V\Etapgtglzg{ﬁ 0 no greater than 6.0,

process con T on's 24
prefma@b/tfr@m2c8abab9lstt5&s set forth herein above. The

str j nt s, is the
recgm i neg’m\P% rdbgti rr%a v(\% ﬁﬁgﬁeﬁ 2( ”icd“ ]se?qpéi quencn tower 21 for
recjsteorspsesend buellahﬁmuplasﬁerigvdl of cpnm‘rmhamteweme&lreumanéy B& lowered by

g RS DBk A9 ST il 155 poecuar oo

suthh e @irdfgd ttw:lmthag@ weti oridatiqor r@eess 26 wizelinei 16 thder typical wet oxidation

pf(de g%@ﬁ%% A vve? Ton d)é ﬂc@%ﬂn i Hag)ggaﬁéﬁ@avaigg &%nsde'&gorgbgﬁrem above.

Therﬁtﬁagw@p@teobbf pxidiaablé raontaminantsyox ithkat remombe@dt\da line 27 with the

ba(a'ﬁeé oﬁt@g‘e@%m‘n 0db2 Sy %ﬁssir{g qgggs:h tﬁ\ﬁ/é)r A Jl dq4luench

t ower Irst quen
ef f [Tyawg eewptei t@errgawingr Flogrem@nthers mmbvunaefm dihgram of a further

enfyEaRRR of eclﬂxglafrﬁﬁ 8- %%%qﬁ'erfch rpgécegy G\M’Fé?elh tﬁé%%n‘fn%i\ Y phosphate

I'ine 65. The first &m riesin
solytier i$i dacepwessshan e swiedied Wﬁa:xidagorawaasmgleo'fesmmusem in Figure

2, leﬁl[]ént(fh‘yﬂﬁlaﬁ' )an"trﬁO)ﬁHb@iﬁﬁlﬂ@éc?or (Hﬁ%h&ﬁ%s %)a% \@é Iul\eeg‘ﬂnto a first quench

about . not nore than about
tOW%n%Q/eénafﬁﬁbﬁv%nomf@maf WQ befreaetat eﬁhantpcmmm aitrile monomer and

unfiéetcaeRfimshib 98 Eombcd8 it §ﬂrs?ﬁﬁéh{ﬂnhumrdyslldége§r Y8 first quench

nitrile pongner and residu anmmoni a,
liqid3REPTiSHOLRH AMERANIHM Bho%PbﬁEaﬁomt'ﬁ"g having @ rﬁi@ qiﬁmsmmrm ions (NH,") to

ph@f&ﬁ:[é"n@h@ (POJYbof Qﬂeaﬁ\ébﬁgt P8 blNdt AR than3boBt 8f absorbs and removes
nmmni um éon to hate ion. The depleted effl uent

aﬁg?%%ff?'ﬁé %8&“69 06%%@%0@6@@%“3%@%Hewletﬁéreffg@nt comprising

crddeenifrily’ flonienahd RstiduaMs@iontd, @Ad %Xﬁrgtsqdéﬁeréggftétﬁ@oﬁftlon containing
I ne 0 a

first quench t O a asses via
e e AR SRS ot oo IESES o erinea S e mmapium fon t
phbspate iBnpaht idepleid dffeent btfsdm pakas By linéle2 & éaécorﬂrtﬂljench tower 81;

ef erab Circ| wthinfirs uench tower
thegfys L@ue"FEM%Erﬁs?ﬁﬁm 8&*’%@63}8&?%@9 %t ey @wel’eé? agg passes via line
63|te&st1ua10pcut|ﬁpm 8af Alhtbuf;h ot smﬂmhFIQ%tPfﬁtS@ésﬂtd @cﬂ"tld)rﬂ of the first
quenc

awehFGiogR SPornonirey B IetRgisteamlinliaf fisaan spwer 0 by for exampl,

us.dg rinethed lied td diestt asteEewbembﬁ! of @ fFSICqURACIH BeiEh sbRNEH in line 63 to
with_ a second ch

et BortipB ! et kR S B IrBhert A8 RSP BUER e 74,
Thi §‘Semerdea|d1 enddpléted] ufﬂdenmeam@mhngfseadnmemm tower 81 via line 62
is E‘H‘g%g%‘g%”ﬁh Iség%]euct() ¢ ugr?% Inq% oa Precurcu aprllgu me ot éhown) fgd B)S) line 74. This
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3) ratio of at |east about 0.7, in a range from about
0.7 to about 1.3, and preferably about 1.0 - 1.1,
w@ab®mensod he resi dual ammoni a and produces an POBUN®8s026283

oS prising crude nitrile noner and an
S R TRl e et pRephie sritenduingzan asmmonium ion
(Nbt:") dormbosphatel ion (PO, ) ratipdfadt ¢edisbabout 067, @y 8 riyRCkéth BBEIN0.7 to about

' nch tower, 81 via Li 64 . nto conventi onal
1.?@@8 é%%gﬁ'aa%wpiiiﬂi z%sogtggﬁ? @?QU@LWW@H@W Arefuces an overhead
streainseumisingr eraow @itsile ahorupnerednai &1 hnidiaiuen ?hbéﬂh'a?e solution having an
in %%gq’g. tpe corr es. ondi 'gc% Fltkyl njgl%lél le (i,e. '
A REG Py Amige HEY 0 phmPhateiiy. The OYRfBRasigREeam exits quench tower
81cyalined@4 infdeoravemtiotiall Pacotiers Rha berificatioh 5&tion® not SN for subsequent
Q havi ng a rati o of anmmoni um

nch bottoms sol utiaon, .

rec?o&%g ‘?[&Qﬂ""ﬁm‘?w ngg\htﬁgt@oqm?f(\p@rr%pqpplngtalkyé gitrle (i.e. acetonitrile
or aimtheceton@rilbpandiofdrogenecyehigs. about 1. 3, and preferably

abo 1.0 to about 1.1 i1l be collected fromthe

bot ﬁﬁ@ﬁqag?m%'a%'aﬁg‘°aﬁzf@ﬁ%ﬁ°'¥%e9f $LonthaueEE doltpms spiytiors having a ratio
of tacntdmiurh iiorst (gm-ué)rtofpﬁoemwrt]e &ﬁsf(BOﬁ)Q{ﬂé?!le%sﬁ§bA<§dtlr1$(§ b%t not more than

e i qui ol S e sql ution. east a
o80T 8n sl RED Rk CBGRER Db Bt pdes Gim faypasiem of second
quench fowef 81 abd pass yiarl'_me(BBlrtO lﬂthélﬁredqlidr?]ifcﬁ lﬂ@&eﬁ&‘lﬁféﬂ %&HS%@hirst quench
a3 B, BRSS9 o AT GFSt anBOURMST e regcond auench bottoms
solotiors pimay ebei, cared ()Wasl)h/ iBS rmgt‘.irduhiét%3 tr&g&i?gt}1 sécdhddyliench tower 81 (re-
, r Y. o re ap. abo . uch re S .
°"§H5'§‘I:°E‘| %? F o%&c%‘r?%e'na&]ceoﬁ‘@f‘fes Egd‘nglyt,hef Fﬁ?'oeS’(faﬁ'i‘?f@,m“U’s igng (NH.) to
phasahateeions (PR, Y és alileasttabadt 1.@bsttprafersbiyt hatinart thdieabout 1.3. Such re-
or SR AUB I OTBR B e B F505 1 e Pt ot
of thezaegbry quiench bpftoma sslutiomipiling 6§4ds thepupplee paribly of edc@ad @dench tower
8135&]@{ %&59‘@% ﬁﬁ)@;jlsti ng of propane, nitrogen, carbon
i oxT de, Ca ]

. rbon nonoxi de and m xtures thereof, is
pasdesirippiag Iganepre®rably seletted fwer tH&2groap reensistingvoll proparee, nitrogen,

i J i A ro- ygr.ogen.
calt SR AR, EREBHOPLE ind PteS etk 57 BRARAT uinglfe R8 SMinper a2 o
remeie vigtile Teridugl compeundsvieeltdiogl nitdenorsimey, Bydrogem oygnide, and alkyl
i r &8 . .

e R R oy T e AV D afiing g ana saie
volafije regidugl €empeudsoexitgid line 8 apd irerecycled teeserond muiench tower 81 for
furfheE REcBved?P bof G8BIuIRLMpBASED from the stripper colum 82

via_line 68, conbined wmth a source of nol ecul ar

oxydBf stippedguesch boftams raje [papsedsiomathe strinber solmme82 via line 68,

coPbindad Withna k6arek Qif_ngﬁecmmed)@?émmtﬁéjaﬂr 28N\ line 69, and fed to a wet
oxi di zabl e cont am nants contained in the stripped

oxigliafc FPask t SheWhere eranted, omanic Pridizalle tgaptarainaniecontained in the
strippediaduefbh s QRS dufoycdP LtiiHRY @bica@%&rPﬁiQEw conditions and,

I
catal yst as set forth herein above.” Typically,

opigaia N idation gatalyglpsoiet forth hereip aaver e of from about

600 Ty Sical) OWeSidation eari@ BRIk BF i
0C y)ﬂ%g O?: Il—leal'ti n trhe st |ra [ pge%s%eﬁzﬁmbﬁ@gﬁgég%ooo psia and

a egwsrateeny e akeut 94 G riddihOurk-pHdehat e syripradoauensh bottoms

compsingthe ®htriidd AmBRREESspRE BBILLioh if YO WBOSESatioR Process thermally
di ammoni um, phosphat e t o nbnoanmoni um phosphat e, _
decupRasss i"i?gd'g"wgwm QP?@Q%%@WW%WW&P%P@% oRAgrating a vapor

strédrg ebmprisiNg biMnfificfgERater Babhbl With 8h afBSRANSIRIALN BF monoammonium
phosphate.
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phosphate.| ne vapor streamis collected overhead and
passed via line 70 to ammoni a stripper 84. The ammoni a
waeoloseciced from ammoni a stripper 84 as over heablCT/552005/026283
Passgd J4pdr Lﬂﬁéﬁn ?slccSII@c@mBTl']%a& %H%a@?éd fa; IanrﬁVfod%rﬂlgnonia stripper
ammoni a, suc as substantia anhydr ous anmoni a
84¢ eﬂwa@moa«atMe@tﬂ%ﬂ@wm@war@rmwhﬁsammﬁdmpasmde\ﬁa line 71 to
anﬁfﬁsmy%asknég ngQ/fHaneéﬂnhﬁmmHh assgubsteﬁﬁau%%hwmhg%moma for

mbined with water exitin
reeystd Qithe ﬁm@maaom repstor iz line F2 c\Matas r 6¢0V§T9§‘pﬁ§s%9tt0mﬁ1@<lts ammonia
str‘&%@? 8% B??ﬁ% ;Inﬁiéﬂ Wamﬁ%@?%@teﬁ lehﬁdcfgﬁprrg%‘lg@& 853% line 75 for
reeygleedsispesaoni um phosphat e sol ution having a ratio of
a ' 0 [ f
P g5 i AR 8 Rt R aBlghbr rom o
oxiglation reaclr wilt edrapriggl (§arf agROEH @MIMAEIGN ah@spé\atmollﬁ'oz having a ratio of

an"?\'ﬁlgmﬂmr ﬁns%\ﬁ-f grt@Bhé(s]pﬁé@%r?sbﬁw 2')]of%t ‘e%sta%'df 0. 3/ thaﬁg% 4 range from

e of om abo great er
ab@UOO Tptpedhoutbidy praferably feom @b@mdh@ aed @boqfhb%ﬁndj aare preferably from

ab§Pd 0°h DSk o a"’HdeaW?neQ\ef Faﬂﬁé"&tfro%'agéh' 28 137 bibter than 6.0,

to second qguench tower Via line 74 for recy
Pfaf§r%bfmm2®@rﬂbhuﬂ5@fw d. In a further enbodiment, nore

ful 'vhed&aa‘éﬁohef@ apd b&w@sﬁeebéséea fRIPH Wt Iosa.ds@ampecatctdaras to second

Wi th Fi gure extraction nmeans wl

quergh w@d 8 d'aé%ﬁﬂégt)f r@@mleam ?ﬁfﬁf‘% queRhdiaHBd in t he
aqugq lésfuf‘théfsémgétﬁrﬂﬁﬁ‘t Bfkd AN dbs&iPel iRdfdhbfHcteiged ﬁelow in connection

-tower. Renobvin heavy organics fromthe quenc
ngd o 4 2 .

wiffy dfigue by kavidy gion DIPSoD L bes STTRVRR YR PFac contaminants

co%n&f(indtﬁé'éaﬁeéﬁseﬁ’rst hﬁ@’fcﬁhﬁbttbﬁfé%drﬂ%&ﬁr%t Guerldh tower Removing the
dition, substantially all of the residual or

an
h%ht%%ﬂﬁ%?nfrgmt Watqqe@ﬁla."ﬁwafhye?O'é%&t reEacton %\gﬁf%% the’ need for a wet

odi @dFBH%@eJ rtﬁ’éFbW‘%@GM@%tspth@idﬂbnshubmuamj biebP R residual organic
passi n econ‘goser reduci ng t he Ievel

O%‘Eﬁﬂ“ﬂ éﬁ?‘srer“éaé‘biﬂ eXHRCioD AL RS SHIRYSA T Otgmoé‘feous phase by
StMSIIRY béﬁf@éé’@sfﬁgqmthéﬁe&dwmi ré@.mﬁ@plﬂsllévlebaf cdhtanfmdents reachmg the

vari ety of .neans for %ltj gq{ extraction
overRad dmmenia aad watqfﬁew fﬁ@m&O he RYMIHAE °"19§F't"8‘9 ed
col URRdde wlesyedf m@énmfosuqmmmm éxmiuon: ani welt knicwvraincdthe art, including

the like hextr nmay pt
st el alpied e /B8 SPRTRLcR T PoeieP atf oo . wost
sUchGs@rastisid egbe adé;hed fmtuse Sotheemﬂeatesimrb@etslseasf\mll be seadilp apparent to
t he ctice of this invention will be liquid under
thopgRs 'g{!?éir lth%ff?condl tions and substantially inmmscible
WI t hStlhentaguitable foueaselin Ithegpratticamf this |ihventicr yélhbiel §quid under the

owg SO| X nl?tngl;a%d %@gtaﬁﬁglfyﬁiﬂirﬂgaélgem@ﬁ{qg &(ﬂl gﬂé %ugm liquid, and will

néﬁbséhnl)z bb)adsrcmmat fmrhlsse cordamidiantg, aamarmy taﬁdheaV)k@ﬂgeslcs present in the
qﬁ% ‘a qyéd f oLr%Lﬁ a(IETpaﬁe Sﬂi %s |ﬂEl9@ﬁgealkdn§9béHdaQﬁ’<eﬁé‘éj such as, for

ascc ent ane

emlehpmaee aprapéeres $q>tmaneaam aheo fike;i cycloptkenenspengs cyclopentane,
Q}eég?]@dg%{j | ?4: %leanfio rﬁﬁﬁbené/dgé&rlag%ggsrﬁ:ﬂ% r{g:bl%lng%ﬂ%tert]&@é/ne xylenes and
ther likes prayi breg Foung cduitbble fon thasacpusoseamoNitiiles Hhad 5@ aperingly soluble in

RGP TS ol B o SRS Do, may o

saitdbjd fanithese pwpesesh &g, e)fa@ypl&;@ryﬂﬂnénleg@ugn a9 foF |ep<@mple acrylonitrile,

aggtgr%ugﬂé Hr!d: @ethaggloﬂﬁiqlg gag% %Hﬁﬂrk% Ir g-\CStoﬂgr‘ﬂe Skt A&hScetonitrile, and nitrile
nitrile"nmononers such as acrylonitrile or

nmet hacrylonitrile, are inmscible with aqueous
phosphat e
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solutions, volatile under the operating conditions,
readi ly conpatible with product recovery steps
wer@boyxds i n the process and nmay be found partPcriuszon026283

. desirable for this use, alone or in any conbination.
MQBRIMGS SHEH 38 @cryloniirile; gamethacrdlenitste, e domiscipleewith aqueous phosphate

soAibhe Wolatild Lnds ﬁbgdd%?éiﬁlgtébnﬂﬁﬁﬁ’é’ ereé(ﬁlz %atnﬁl@l\kfﬁpg{oduct recovery

bef ore bejing heated to recover ammoni regen
%@Uﬁ%”e‘g RIRFASWHBRNDE fopng, é@régtdarmdescra@le for this use, alone or in
anye;gmmraq@,ed phosphat e sol ution may then be passed to
apo%ator to renpbve excess water before being
recy edgitingtes beotlie Riakted aqugeiisiquernsb bhottomaowill be. stripped to remove

$ibeal Qblyerit! I
resi e Coﬂﬁédgﬁgﬁﬁgqgﬁk@ \th'ég%véoé Qﬁla aﬁg f:%%b gE%ci/ueous ammonium

ph&p&qtm dt P%‘P?SéérYng‘ecEﬁW@ﬁftaiqgnmoséh@?lSqltélpndnamﬁwnsbe @assed to an
evapsaloE fo plove %&c@é%éi&%éf&glb‘émgg?@;cféq Légtsﬁcory]cﬁ.l %:I’u ‘+u1d

bot contai n heav Wi th su

f ueltr?‘\fr‘aﬁf"éféCt herdthareyoanic %ﬁﬁsaeqqna*ﬂlmgf selverbodiespived drganic components

anUn\ﬁatEBr\ﬁﬂltSénrecﬁf éif %{/"ﬂ?ith’la%nt Usﬁ@“c%@nﬁoﬁél J?ﬁf'ﬁghonf [eans to recover
now to the draw ng_hewtaure " 'show ng

sotygéﬁlﬁn& dgsirgbleep-iodyesqu rritosys wilk isortaips bermynbrganics with
suSQbNMFu#thécéh@ hay sk 8drivieRiBhiPdiShodel of q)g%&nergilcﬂy'p‘#eferably with

(g?‘overy of the captured anmoni a.
rec,;_qum 8al of f | uent from an anmoxi dation reactor (not

ShOVWm)mm@an@ﬂfé &'rbﬁnrlg' FRURD3, 'dﬂb@nn@ 4 ﬂé\ﬁﬁlag%ﬁ‘%hatt@%fage quench

tower 50 the reéeactor

PO ML FHSH BN SEeRbRUSHOB RS BiPEidE Pie deDAN Bicband recovery of
thé:@ﬁ;bt&ﬂ!*deﬂnmohb aAglsbéﬁ il UgLEE 3| iefiilieflt froM ny aHn’iH?ad%ﬁon reactor (not

S“§‘8 %:Pragﬁt A qﬁbe 30 qungéf%ﬂugmﬁdﬂw‘ern‘éqnbﬁgr%tmmm towgr 50 the reactor
effrnlenscdra;tremgqmmle( MoAoma) afd udreatte@ simnidiidlls donthckidt wfﬂph first quench

iaF a8 by flle 38 ine rrEE L SomRoiod Aemics b Bhpsphete Soluion having a
ratibepl hedniaff bne (NHE prmphcﬁphgteqén&ﬂbmﬂ bf AtSleSRHBGBI 1.8t not more

d I d t tt ol uti
S Rdl % ABSRY Bk BB AT BHEER A 87U ATCORORUGHS p overhead
straalnloidepamﬂefﬂaéntccoafpnalﬁgmmdmmtrwnfoﬁombﬂaﬁmaésﬁanDammoma and a

w55 HEAAE, 5 2 A RES nBh i Sfn v o
incsersedirativ efkxarnmogjuamioh to phesphate iand Tpesieﬁletedl éffllient etraé}n passes by
Iinié:lgg] Sch éis%%gc{ El{:ég%hqoﬁél %fﬁﬁeg f] rsg ﬁu%nA‘n Rﬁrﬂ E)II'\ Ség?ﬁ auench tower 50
and pAssesnin meaiiibtomallgumi-hqwd extmqtcmﬂzatﬁéwougn otrshbivn t Figure 3, at least

o SN VB o AL o A B I ey v s
by s tr ix@annls, nlslngn@QﬂEftlmet toeditgop at lqaet i ontiaef off thesfirst quench bottom

sofdH& hmé@%’?{) Afépr:g{%Fe QWP?P fitkt q%éﬁé'ﬁ#oﬁlerls 91?0!%31 foTQQaraple line 34.

over ent streamenteri
quer6f overiyead er qemtad effluentStrepm antaringseechdmuenci tower 51 via line 31

is %SﬁtQ@t@d qMﬁP%hsééd}hH' guén%ﬂ IQ%J(J kIE bﬂGIlneTH S fﬁgoéég,ond quench liquid,
quench |1 quid, conprising

coRpIiEINg Ghammeniep ahommwﬁondwvmgm ammponuphos dNH'2 to phosphate

iorl @’@)4(3}3%0%* af i%tabpa&fut @t7 ?*?ITH a|Q%‘e7frorﬂr 6 801t¥ abBut 1. 3, and

range from about er ably
preéﬁraew apoet 1.8 taigbout 111 1absaﬂzsdh9sesmal aastmocnlwaamhmwdmes an overhead

stréé}ﬂ d%ﬁ@%lﬁﬁscr@cﬂa F?l‘l’rﬁé ARt faﬁé@ncﬂﬂ@[)hﬁtng PH%S solution having an

onmer and an anmmoni um
mcr@;pﬁ datigrof ammonium ion to phosphate ion. The overhead stream ex1ts quench tower
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i ncreased ratio of ammoniumion to phosphate ion. The
over head stream exi ts quench towerWia Hne
WO pdvs/o1dson”ehtin i "recovery and purification SBCL/USING5/026283
151414 Fhe: éﬁwkoﬁwmﬁwﬁ&wﬁgtanaep%ﬂﬁ&rt.x eacmm(ﬁat%hawhyfor subsequent
pure ni I"e" mononer correspon ing a
rec(werse of earemersially ipLee wirilen@onemen B quelseqnddmdalhx} d\ﬁ@lge(he acetonitrile
or r@&@?&:&gmtrf%) 4nﬁe|ﬁ/§1ro§aﬂ Qgéﬁl&n 5{ |er5§$ae Pﬁ‘Gf H4&2e8nd quench bottoms
solutenc imayubat eddtmefccayy mdewcqaéﬁdhrqugmecsnd quench tower 51 (re-
cirdul at%ﬁ io%#»l R sﬂ&vujw 910 IEi od:%‘% f\mml-se' A& bﬁg@ﬁ'ﬁﬁanﬁhé I(NIT-I &0 phosphate

ate |
|on$ O imnt Ieestsaboabd)@t S.uo@ resueuﬂatr@ @iwlamamqnmhsfa%bsbéor example,

us.@chr‘?&ﬂéﬂ I?qu dp%;(ct ok %rasfé( Egﬂ% of é's@go dheh bb s E&utlon in line 34

e secon quenc Ot ons
to tbeppérgortian df |sa@pr@41ueoch hweu@bé\romr far gxerople dineAdd

quepeh Lo Vc‘ﬁ un’ﬁﬂﬂq énétg%g{ﬁtlorﬁ s @g@on ch b&teo %oltm?)ﬁ having a ratio

anmoni um or guench
of ammonluomonh zéNHng taphesphatedensatR@i) ofat least gbrpt 1.9)but ;ot more than
abcm? Ol?ﬂﬁgﬁaré ? 0( fc%ou?’ )l 10(N|Ifa%? c@%%&edap&“tthé tht@rHtof rBé‘i:ond quench

nmor about
towse 5¢ @lnuepatseeﬂ wa dne Bﬁéo ﬁ@tftrstmt@ﬂcfsmmﬁéodqrerﬁ@wlq a%\érrst gqench liquid

amﬁ‘lmuﬂ‘?éﬁ h}:{feaso#dtugﬁ 34 to the first quench t ower 50

e as frirst quench Ii gw d anmoni um phosphat e
sol aolnvemt. fegbka éhet extfa@&prt\@a finR: 36x confaets rthe ifigst| qugacty hottoms stream

coﬁﬂé}{:?ﬁérﬁlyt Qﬁsd‘rfﬁlﬁgc’tth%li@gﬁﬁ RIbAGRs HohP 8@ aqueous enrlched ammonium

countercadrren I ng the organi c conponents
phéspbatet $alutiagu o inamiscibleeerganiaBRRPeROp RS SRR TPD rthe ‘aqueous

ph % At%é&h&'c r 9fadiRB 136 aﬁh%sf%d% d@ﬁltaﬁ@ﬁhe‘éﬁ@%%ﬁﬁefzé@@ tower 53.
e aqueous ase exits the extractor via |ine 36 and
The sxiradl is Gragtianaled 9t flegevasalvant fopreryrle 1 sxiadPy 5% emef"e 35; volatile

reéﬁ:als-rfi&u&?ﬁé h?&ngér?cJarnﬁﬁtdng %ﬁ(tyﬁlﬁ*trﬁé)e)ﬂleﬁwéﬂf re%@J/ét? Bwdr B8 via line 37
e to extractor 52 via |ine 35;

forfudher rapavery of u%ﬁf\#gcq'iwe'&énf%;%?ﬁ‘a‘é b&n@%‘i‘%% fist appmch, tower 50.

Theskifl bé@éﬁ»f@ antraﬁﬁw@vr%rayy bRjARIc dedtartimanits, nﬁacnm?ng polytharst bt the still via

recovery usef ul onents, for e cle

ine 361 These Gasbe Mosiasd o TR0 B o Pos e AR ast, RS h
hea%e%gé&scptﬁéetoai’éfﬂﬁfé ﬁnll dxnftlheléxtf@tqil@ny merfed V|a>d|ne 39 to stripper
the still via |line 38. be i nciner

ey,
546t AcstlipRing (ga§pgge&{atay sg?cmsflrgn tp? elellly ngr&sasqt?ﬁ of propane nitrogen,
caﬁ%HQﬁéb&déﬂ'ts%‘ilﬁ)rDﬁ\ohafl(ﬂé aAd eiktutds tamiebf, tihdede xiarimet 40 taathd bottom of

strmpgf éf‘l,a%$|69 él'lggggﬁ Blft %HSBHeIt ﬁ’p r%ra}oggde%lgﬁésll S%hpgTﬁg%tripper overhead
coﬁfpﬂ@iﬂ@ Qstrufblﬂig" gse randcsﬁdmnlatilemesldeal savdnd rexit® maxllr@ke 44nahd may be
tyres

g fp Spoant UEREY iy A G S B e lehy PRl FbfRbonents.
res lﬂiéé‘dtrlp?pﬂdvremhateTh passid iffopestrigpes r5|49mjlm904ﬁ310| rs_honghate decomposer

5851 dn [AGBRLAE OBy >3 cing S fimp R PbepBlel itefi i fro striopec

raffihatasis aavertddoto fraer ammonnemmlvmoyoaﬂ\mqﬁemmhogpmje myreating under a

The st e nate | € I [
PrESSHLE 9 ué) g) %@%hgpggd%rgﬁeﬁ%ﬁgg\radg%gg %#t%ﬂ 1032 Afolt!6B0 psig, to an
elg\etaeaseratb®, (abbet WoH@norabont m@heeeerphmgwapmmtqen@ containing
stripped, raffi 1S e
SRR o R I b g ey SoHER §7RRRbanABHun phosphate.
O%@ehdroﬁhdut efdifplpsa giolquulaf exmehy:ontalrmg gaysudh aglelfumay be present
300 to abogt 600 psig, to an elevated tenperature
byt 1 rea¥8%cC to about 300 0C), generating a vapor
stream cont ai ni ng ammoni a and water together with an
aqueous sol uti on of nonoanmoni um phosphat e.
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Oxygen from for exanple, a nolecul ar
oxygen-contai ning gas, such as air, may be present but
W0 sooao1260@qui red. The vapor streamis col | ect edrOwEsivesel6283

and passed via. line 43 to an anmoni a stripper_ 56. The
PSP SEEM b a1 RS G PSS 8 Ghe 6% efrmammonia strpper
56arhei anmama Pes3sdrdnh BRnbhid QrigtEes a8 oK/@KhleQd Hﬁdl ispassed via line 44 to

v, r]g ammni a, . such as substanti al Ity dr ous
“EH‘H‘B Aireciaimer 5r7e€§R3’I'dé“Q 8MYIEIE, SYER §F SWP amwﬂu &t‘é‘yd'\?ﬂﬁ gammonia, for
reéﬁ%&h@@ea’b‘ﬁorbﬁ& k%8, ert@r @B@Véfédaassédttdﬁﬁeéx@@nhﬁoﬂlé Bffipper 56 by
and nay be conbi ned wat er exiting

""P e4§| ad, Ry He Qﬂrﬁb'!‘%é"tﬁﬂa\‘%{re’ﬁ't@wﬁ? SR §5d@,aa!me #hor recycle or
digpegginer at ed nonoammoni um phosphat e sol ution exiting as

bott%gs from phosphat e deconposer 55 will conprise
| ear NgqiRASNEraethURPRARTHRYYWRA 2 PROSDHRIG! |$6|Ht'%\ﬁ>‘1'¥§§‘9aas bottoms  from

phba;snaae 8éconpHaBk ssrwméb?n;{riétweah)ac%@ow%ﬁﬁam pmﬁhétg%luuon having

of at | east about , Suit range fro
2 G0 Gt 2pmPnie: egedtH) 1 Phnsphiale dRIS/POHShoa dRAst 8Dait 9 suitably in a

raﬁ‘é@fﬂém Jab3ut 016 aBb& £8 apteterdbloiormkdyit d.0 @nb GbBROYD, more preferably
|ntheraneof fromabout 2.8 to n

i @b FBcst 0. T BPAPCRLR (erPren of 1 abailcad sn greater than 6.0,

pra'fbgbmmmelaumjmg)sphat e solution from phosphat e
dec oser 55 passes via. line. 46 to second

B To PR B RhoN e SOHIETL [ FROSUIAR Abrpraftser 55 passes via
Iinf.=,U46 e Ise 66U guerth wwearwi IR bydiNak Oseeba® RfiBhéh salutiéh after further

i f re d. Thef X |les. are offered to
adjsf O P a8 St enp oo ate B0 DI nvent | on, | and

aL e T]Emtf?lldvﬁﬁg”lébﬁﬂndlés e dfﬂel‘ééjtttégmlslr&tfa @aMtCMEf/feaEK@dTﬂﬂ tRS invention, and

The, fol | ow Ex e 1 an ntrol Exanple
arﬁ@%ﬂ@??ﬁ%%@"'@'ﬁ'@&”?’%ess of the two-stage quench

in renmoving ammoni a fromthe Ezxasples ef fluent. Exanple

armoltrdaluhe By 2ofrrdehE e dsis i atiestpness of the

twoatagleyqgenclointremoviog Iaynnﬁctmh frorh thepreagteneffluentnoni a,

2)(%%% %ﬁbd n| t rl'ﬁ(gt%o}ﬂ I e{r}&ﬁné ng(?n%h ?algtsﬁ‘@g%besdts %?rﬁnoxmatlon reactor
copipnisinp ad eprqpeec lammdxidativh ecagalgst ceondinugustyo fgat ivdtbs ptopene, ammonia,
oxgﬁgmgﬁ% :ng g§ arn?av%n{\bgda‘?pae g&?}{ ét@ﬂte]c éc}ntdﬁlgn\gg ?&%J & a bench-scale two-
stagen spiayi prgsphate qusnetimmihi mhe phmrwtltecomm@es |tw<gtqugmch towers, each
m%ép%gggrglgef\l}%:dﬁpgtgla @%hhétﬁ%é&?ﬁa{gpﬁ légsd@m iﬂ)flualgézé feservoir containing
acmlcqmvamomum pheshate. orThet figteon siegeroem ghemqb\mwer includes four spray
ndzEIEL tb‘?sgﬁaé’(p %eﬁ@él@ylnnﬁ’iézx}e%sé]eé’f{d &;ﬂ@te& %\Aﬂf/va];cp Elhé! &28&ld or stage-two

ownwar he agueous a nium p hate I n
qqenéh questnchtdag ene éBF@V\V\@?—Zﬂe nearitag topaif ﬁ@d/ease'apqme@ dowpard.

Hﬁ@arﬂhoﬁ@n@ﬁaosbﬁ&e?rﬂiﬁ%%@ s@é@@‘?@éé%lﬂg ‘Pﬁa‘?r“ﬁh@d atapH 6,
|n t he secon stage reservoir is maintained
arwrﬁjtea\neea%werqiﬁar &7 e B0 SmenHTY PhoSeliien 1B SBOE stage resenvoir
iftSifled 8t f198, aﬂoaéifenﬁﬂé‘?atGFéed?%b sgower near the bottom

'ow ng upwar d contacting the first-stage anmmoni um

phosmeamcet rg@ﬂttartefﬂwnﬁ isded ¢ theestagsuiie quenely iver neastheppttom, flowing

udwﬁé Laﬁ@ cor:ﬁQ@ur{gecﬁS ?IPs&-s%E;UaHﬁ'ﬁ‘&nuﬁﬁ'ph&dhE% SHIRRANed Ri"(ﬁé tower through
he to d’to the stage-two quench t

1S
thﬁ éﬁfaYt 'F%Zgét tTdm reﬁptemmgermﬁm heagiéeneb rﬁ@vsﬁ;rtatﬁae mpe e and is fed to the

StEGE AN rRABREL Ré A hE WBH@?lSWﬁ?' Upafd ah@ @oﬁt‘écﬁr{@ethe second-stage
tower through the spray nozzl react or effl uent
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then exits the tower at the top and is collected and
sanpl ed for analysis. The concentration of ammopnia in

wo b@ioemod or ef fl uent exiting the second-stagePCHUS2005/026283
determrp] to be 0.5% of the concentration in the

ammapiyg,p e?nh%ﬁelut'qmefﬁw%&h?é?w%hwa@ the sprmstezgle. qiereactor effluent
therl AL (TR SERE WiParifis '&Ul@&te@san%%aﬁ%l&ffoﬂ@ﬁ&ys‘ig the

resent in a rocess stream Control  Exanpl e
1 %H‘ Hﬁ‘@ﬁﬁtﬁatl@f‘o‘éfeg@ ogiga iipfhey kegcion ffiuent iexiting the second-stage is
de‘ﬂ@ﬁﬂﬁed he thel 015% G BoreentPationUs ithtdredBloy etfli@nt Héﬁbn&Faft‘iHS that a two-

of the tvvo stage quench unit. The reactor ef f
stagg; 4yengh PRSSPH Y CAPLUas fishiag 99A% OF Mmage aﬁuwesmsp@a present in a
pro&ss afiédnisi s. The concentration of ammonia in a sanple

of the reactor effluent exiting the first-stage quench
t owdt2irel BXaBple; e dhe &UB@CMP@%Qﬁ 'Stfﬁﬁp'@!ﬁﬁ’c%ihsg iplynas described in

Exahle €asit Asingf driy et firstldtage §Mh§ %&@%e%{ﬂ@ﬁbﬁ untt. h?he eactor effluent
concentrati on of° ammpnia 1s determ néd {

exjting thedpwenatthe tapris callacipd andsampledderanabysis: |t wi ||

t husThe@oAcEha86H of AiAfohiB e b\éﬁmﬁfeacg%é#éﬁefbh effifent exiting the first-stage
q”ﬁP&t ant|aII npre effective than a single-stage

riis, detepmined g benflort &f fheo?ﬁ’lcﬁ@"?ﬁoﬂc'éstﬁe Jeagtemefiluent. In a

suﬂikaqu%ﬁtl lsaivplRg thé asgHceRtration 8f AritidiA d& dadtermiiRaP NS t 6AtE5% of the
e of solvent extraction for renoval of organic

COEB‘?%"S hindhe reacios sifluetls quench bottoms. Exanple 2. A
50 Gowib &1tlbe dppafdnt tHap 81é tae Squ@H@rﬂ%fkuB%hﬁHﬂ? m¥éré Bffective than a

%total dissolved solids, an taken fromthe
er?tﬁ%P'OS?Ssdnﬁﬁ‘PtHf'”%E'anﬁr %%ﬁlsHﬁ?mon process
car FﬂhedoIanSlkIﬂ'h;ﬁéé pay ér&! p@@wdbﬂsta Idelrfisirate théSusd st f9Ment extraction

; r’ g" IS exracte? ccC olf] acetonitrile in
or eg‘é’iﬂ‘%lro PIFRDICOIpRNents; 'P@raoé'é?‘fsl 4egh PRETDper or gani c
phaﬁtamlef 2unAl 800ce Gainplenofodtfipsdd bdeoas garheh bottoms with 27% total

. S 0 resent ji.n th [ ueo
ASANRE RIS PP R P iog i, s4ighes o & PRE G, roRgHe ammosidation
proaesb y:anned oEI(anniﬂtmtﬁlly fs ﬂasdribed irs B8 | Raterii (5,994,299 it éMracted with 10
ccscgfraI ﬁ@r}lgﬂgﬁls{él%ﬁ%g Lrl]ry% t %‘ﬁ? eﬁ Qge Xth%raﬁjﬁ)grd orvgmanlc p gse is found to
costabsﬁt%tdfahé yorgenial esroporEnts prigikadigpésen® in Afd stripped aqueous quench

i : ' is found to contain

bqﬁé%,&e@%mﬁ%ﬁb an%g["%rgg’r'ggﬂ{et%?t% n%&?a nal ly present in

t he Examplep@d Adueherssammecs0 lsot ofotine, stdepest aquesds lguench bottoms is

r c

ex{r8£t§+ evﬁ@ ?gabgegﬂéglgfggﬁrgﬁ 'ﬁo% %@Qﬂf%}% @)iﬁgntfaﬁy as described in
EMHW@EVMGS settling, Mumr@rgamymserusmumtoqmmm 48%hnefr the organic

n lﬁ){)ﬂ%rﬁ% o m§|ﬁla+r%s@ﬁtQR F%@Héé kﬁgugr&&ggﬁﬁﬁr&{e‘?ﬂmed by total

caébanc@meétiawy% 10 cc of acet onitrile in a separatory
funnsbmpff era st #é éé?ﬁ%etd?%qumrqﬁngﬁrﬂo@tof?@%ﬁv 27% total dissolved
analyze or total carbon content nd to con
soligs @% R 2t teken frgavthe auengiviewat ef apilatiseale |pyoq@ne§e1m0>«datlon process
caH?e% &mgmtﬂw% BeQPbEQ Y. ST%QJQW%Q%'e%@EétQ@ wﬁﬂqo ce of acetonitrile
deconposi nﬁc:;I aqueous phosphate’ sol ution
in c?aﬁ?ﬂaéﬁiOWu npej. aAngfniﬁt'@ng eta@tttppe@grg@egcwhag@danaiyzeﬁlefor total carbon

copfEAR G 'BDGd @6 d:ohga‘xH %839% "Hflthe R oREntS Arfgh r[%ﬁ*‘ éﬁésent in the
tenperatures 'aricl"for times s |C|et to cor?p

a%’é@‘ﬁwn%htﬁéﬂﬁ‘ﬁants present in the aqueous phosphate.
W‘erTh(eW?et%QH%ﬁ’(gr?? QJf‘tHe' eb§s gﬁ&éﬂﬁgﬁsﬁﬂjti‘oﬂ When carried
separate step before OXI ation usin

out gy a sipglepractonas d@sar@a@ |'beecﬁ57ﬁhﬁdtmem§f Kigeh 2i wrlltnﬁ@‘erably be carried
prior art, residual contam nants and contam nants
generated in the deconposition step
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may distill with the aqueous ammoni a stream and t hen

be separated fromthe ammonia with the water
w@oompomsnd , cont ami nati ng the wastewater. The peDDE®NF/026283

Vil lidid
but%%n&%&&ﬁﬁ%%ﬂggﬁ}gﬁ S Cc:ér!;t‘gor &@ngtﬁfg%?g% {3 eﬁrgﬁi‘énts present in the
aquepue@hosnh\eteebwr@esthe @ALBRUS: PROSPBAtE tSOjulior dh daearmrased.in a separate
steq Be1ol@LihqutheIflg (F6f BRliaRorpasing! S0ERIA, Suet i cBlib? Ebndifions known in
the quiot arh residusl contaminagtst agnepntaminaeis geaeratedoipt the Aecempasition step
I

magéfréﬁ?/lévﬁﬁ?}e?%g@éhg %mngzgh?%tﬁé‘r@?%ﬂ? 'ttHr?a:ﬁ Bédéébgrate? grczaml the ammonia with
the exatnploemonmtonemgmmaﬂng toe i wassevaien: oTﬂeaP@ &M treay et Avoided by
confubtifgthb d @&npﬁsln‘{o% Qtnteﬁg@ratt&}es G Wée%@dth& Et&HRASREBENCe times,

was ﬁur ge& W I nert and c ar ged anmoni um
thersiby sipblznyingstbe voliatile Cqu@ﬁmanltﬁat tonms obt ai ned froma

pr [

deg?r{él @)ﬂ@l\ﬂﬁ%hﬂ%& Sof‘dgrﬁlﬁlgﬁrgﬁ g\%%{é@m’g@rﬁéﬁéﬁu@and residence time
on ldeatrediont of2cantarainantd eeoramenly Jaunde ino thep gaenchs betéargs of a propylene
am og(nt]?ﬁ:cﬁﬂsrb&éguﬁclﬁ&tﬁ@\é@éﬂo‘ﬂ&n% at%@ﬁﬁett{]ﬁﬁmnlh%d pyrazole.

ng val ve about
AppExanpietse| H FEsgaion; ﬁ'éfﬁﬁoﬁlﬂt@ﬂ@@ {itgdewitle otheitling valve on the top

coriﬁ@&‘ép g%o QQ%EP%Q gun?%g wrllﬁ?ﬂ%ﬁ §aPhnd tfh%rg'h‘?ﬁblif?%n@fnum phosphate

nsat aut ocl ave bottons for th
Soltﬂftﬂn\rqmﬁh Battomp obtaines Eemifapriopyens ammexidatien chﬁgs substantially as

des}ﬂ%cﬁg#ﬁaﬁﬁ}ﬁe? n%"l/’l? %E@Vé %Qgeﬁé‘@grr]]ﬁéeﬁé‘d‘ﬂaédﬂ @&ﬂd@?@ pressure of

20032251 peigowith epntinupgs remwa' of vaperssthrguohARe rﬁgm \@d)’%fof a period of

ab?Uc%b &%38Agﬁifmb@|ﬁeo"/\ P e BEHIERE wehd rérﬁcﬁ/@daéétmba\éﬁd condensed.
Itted hrottling val ve onthetopcnnected
The, resigeofstoe analyspsdjdhe Upeth Gondersatp,and ayt @%&Pg%qitqmst r the four

corﬂmahféfar@.h)&mﬁﬁﬂicﬁi if GhaollingTamen . bot t onms obt ai ned as
I'n Exanpl e 5. The autocl ave was seated and heated at

232C under a pressure of 350-400 psig, with continuous
removal of vapors through the Tigbleot.t!ling valve, for a

period of MM@MWW
contents wer CPURBIERL as |va5EPd and“eBIIEAEe PO

resul ts of AERRnifta! YagF df TPep feed, eandensateeg and
aut ocl ave bottons for the fo r contam ants are

summar i zedYade fdM¥bwilng ¥8ble 2. T8 e 2. <2

Cont am nangynaemitdiendgns dt e Battons Aersylonitrdbe ng/ |

41<131 ni de | 1896 .2 65 F ronlt ng/ |

2645 < 10 EX%%& azdM¥! my/ | 98863 Tod! arrpl eH#

stripping tower, two inches I n dianeter, eight feet in

hei ght and_cont ai ni sh, packjn fi tt

ove%ﬁé’é‘ﬂ'—%@nd“eﬁg%‘ﬂ?&g\: gﬁ%‘i’ a&??&laé(gﬂtggr’ﬁ"ﬁ :{Ylgahmg valve on the top
cohfdttdd Bra comenier dvasQPurgetwitts ingrt Was Anarharged witp lacsypdradre phosphate

soilgclaéj tgéeorgp%ggr%g@ gﬂlt te:gn% '8?%% %oﬁ.*gﬁgﬁlgtlgag\)feawngé gealdled and heated at

232&9&!&&@%&&3’5@@% 3601400 sk dvithasordinape enexvabnti vapors through the
col |l ect ed

throttling yglv%f#ot' ﬁ-:eperlode oF aggurt 630S min.C pp?chuﬁgt geéb%/%t&'thg héQOntents were

removed as vapor and condensed. The results of the analyses of the feed, condensate and

autoclave bottoms for the four contaminants are summarized in the following Table 2.
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anal yses of the feed, condensate and autocl ave bottons

for two contam nants, acrylonitrile and cyanide are
wewwmideaed in the following Table 3. Tabl e 3.PCT/US2005/026283

Cont am nant Feed Condensate Bq.%é g Acrylonitrile!

rTg/I 2.3 <1 6.9 Cyanide nog/l |gZLS 150 Exanple 8. A

pi | ot-plant scaitamaentoni a r éeeder yCenydansate Battadison

the desi gn—s—hem—»—n—ﬁ—e—w&—l—was—us—eg—#—m—t—hr?—‘
exanpl e.  ARCHOPIHRAMEY | dst r &4m from & 'conmer of al

progyl gnﬁb@gmd@cryln@gﬂ t i | eBg®anuf act @rk2i ng pl B8 was
used wit ropri.ate anmgun f ammopja, car

di oxi de ang&)&ﬁﬁo@w‘lﬁmg tlo ?I%ﬁg| ate t{:i@effl ugg{}
conp;)sn ti opy,gﬁo@ pr apgihe |basad fl ui d B8d anmmoxddati on
react or. Th-s—simi-ated—efflvent—was—Fed—t+o—the—

pi |l ot - pl ant scal e downstream quench system vyiel ding

t he EdahpleShowa dtfippied ltéwerdawarinchiél ihodiatnbter! elght fesgein height and
uench an

o it SHons a0 LS SRR RSl PR S tam e

retfﬁg%rgwhé@ftgﬁmbasly Qﬁth#érﬁﬂoﬁimngjhea;btmae tblatiorD§uétdh bottoms obtained
i ry efficienc ramoni . | oni tr.i

as,Jf EXHDPIe 4 AROSH 0 Sy RPTIUET B PGy ARIPEYERY 0% of the feed

waﬁ%’?{ébé@t@n%&@éﬂﬁe{edtih ahe Pa¥iver at @vethead eondersate y The results of the

srpbekc o B e dumn ph e S IG, 8 gfmans, covonv

an@R9AMEd 8@ supimeRizad i e ifcliodinyoTeble Bit ed by signi fi cant
reductions in acrylonitrile, hydrogen cyani de and

acetonitrile in the stripped bottonms streamas shown
by the data in Table 4b. In tHEabkedl es bel ow, PBW

means " par et #2

1st Stage @eﬁgﬂaggﬁﬁi n (PE?\V_jﬁr) iogggn%%ﬁ @urm_

t(%mlg,g) 115&ryl1_|c§ﬂiri}@H gl 6l 2 2l Stage Quench Sufip tenp

4.5 4.5 Quenc tripper,Stripp as.

fl ow (PBW 593))%“‘58 30 i p eraggs t enp “té) 100 580

Recovery Efficiency (W% Ammonia >99.5 >99.5

Acrylonitrijl 9 99. 5 ORLL L4 ;

55, EBTR ko brlougRaER oA Fecdie Bl Beddd rftne design shown
in @'@Jﬁ@h, was used for this example. An effluent slipstream from a commercial propylene-
based acrylonitrile ménufacturing plant was used with appropriate amounts of ammonia,

carbon dioxide and water added to simulate the effluent composition of a propane based fluid
bed ammoxidation reactor. This simulated effluent was fed to the pilot-plant scale
downstream quench system, yielding the data shown in Tables 4a and 4b for the two-stage
quench and quench stripper as described hereinabove. These data show that the invented
process on a pilot-plant scale resulted in greater than 99.5% recovery efficiencies for
ammonia and acrylonitrile, greater than 95% recovery efficiency for hydrogen cyanide and
better than 83% acetonitrile recovery efficiency as shown by the data in Table 4a. The impact
of increased stripper gas flow rate and operating temperature is demohstrated by significant
reductions in acrylonitrile, hydrogen cyanide and acetonitrile in the stripped bottoms stream as
shown by the data in Table 4b. In the Tables below, PBW means “parts by weight.”
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50

55

Feed in (PBWhr) 4,370 4,600 Sunp tenp (F) 151 155 PH
6.2 6.1 2nd Stage Quench Sunp tenp (F) 142 145 PH 4.5
wd2006@Quench Stripper Stripper gas flow (PBW hrcB0OSH580026283
Stripper gas tenp (F) 200 226 Sizioped Bottons (ppm
Acrylonitrile 350 64 HCN 754 516 Acet orfghibd ¥ 47 8edddBio
The nmet hods and process steps of the invention are
descri bed and 1st $tagt@Qaengd i n terns of particul ar
enbodi nents i n conrieed indPBWIht)h t he an#B51 dat i on4,870
hydr ocar bons in t hSumpdeftret on of nitrid® nonometsd;
however, those skilPfed in the art will 8flecogni ze6&hat
many al ternati v<§§t di fihcati ons and vari ations of the
descri bed met 8 %%%E“ :gnf(; nd suitable for use ip the
practice of this iﬁ)yieﬁtldpn. Moreover, Ylge met hodg may
be applied to amoni acontai ning ef fluent from ot her
processes. Sucfueh®fdtfipgeat i ons and additions, as well
as conpositions, f @tippkadak a6 (RBWh@pparat us enbodgi ng
them are contenpl &tipgetaas kdmep (F) t hi N t €9 scope ofod he
i nvent i on, whiRsovesy kfidignaetdhd set forth in the
foll owi ng clains. "VARM®¥a@im 1. A proce8¥5for thzd9.5
recovery of anmoni £°MB'% vapor ous st PE&m conpr %% ng
contacting said str with a first aqyequs anm)ékjm
phosphate sol ution g IdeSi N amoni umaéghydr ogeg:,'0
phosphat e and di ammoni um hydr ogen phosphate, having a
first ratio of amoniumions (MNgkesp to phosphate ions
(P4 "3), thereby absorbing ammonia fromsaid stream
and form ng aqueous quench bottons havifegod #&Cr eafedbd #3
ratio of (NH4 +) to (PO4 3) and a depl eted vapor
st ream conpr i sish¥fage@iadehl ammoni a; contacting said
depl et ed vapor strd&Rf RiEBWANsecond afdébus ambdfiUm
phosphat e sol uti on %#ﬁWﬁ?'T‘%fF g amoni umdl hydr oge
phosphat e and di amfoni um hydr ogen phosphat e, and havi ng
a second rati gnafsiREERBAHM i Ons (NH4 +) to phosphate
ions (PO4 3) that isumpawms (Fyhan the fings ratio, 145
t hereby absorbi ng sbstantially all of 4%ai d resi dwal
amoni a from said vapor streamand form ng said first
aqueous anmoni@enghBEpeat e sol uti on; heating said
aqueous quench bot tippet s dew (PBW/hr) 30 150

Stripper gas temp (F) 200 226
Stripped Bottoms (ppm)

Acrylonitrile 350 64

HCN 754 516

Acetonitrile- 478 108

The methods and process steps of the invention are described and illustrated in terms
of particular embodiments in connection with the ammoxidation of hydrocarbons in the
production of nitrile monomers; however, those skilled in the art will recognize that many
alternatives, modifications and variations of the described methods may be found suitable for
use in the practice of this invention. Moreover, the methods may be applied to ammonia-
containing effluent from other processes. Such moadifications and additions, as well as
compositions, formulations and apparatus embodying them, are contemplated to lie within the
scope of the invention, which is defined and set forth in the following claims.
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el evated tenperature for a tine sufficient to
deconpose at | east a portion of the di ammoni um
w@b@spimbe and generate a vaporous ammoni a st rBEIUSANE026283
wyexGRAF ating the amonia fromthe renaining conponents
of said vaporous ammoni a stream 2. The process of
cl ailm 1 Adnseeash femther iepvenyof ampaanial fiomom yapeyous stream comprising
h t u
cor@é\ffﬁ?l %ér%t? | ést'%ar&e g{lgr qurgﬂn "aaﬁ%cﬁ? gﬂgﬁ){\@m_ ! %ﬂbés’fma@@ QBRIEBH Ccomprising
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9. The process of claim 1 wherein said aqueous quench bottoms are heated for a
time sufficient to reduce the ratio of ratio of ammonium ions (NH,") to phosphate ions (POL®)
to a value in the range of from about 0.7 to about 1.3.
10. The process of claim 9 further comprising heating said aqueous quench

bottoms under wet oxidation conditions.
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20. The process of claim 17 wherein the inprovenent

conpri ses quenching said reactor effluent with a first
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the Exfipcat GETTRHM Ao A FNSFP TR NS dRO2 dris BB ARqUL 6 to about 1.3
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ammonium ions, thereby regenerating said aqueous ammonium phosphate solution and
generating a vaporous stream containing ammonia; stripping said vaporous stream to
separate ammonia and contaminants, and dehydrating said ammonia prior to recycle. .
21. The process of claim 17 wherein the vaporous stream recycled to the
ammoxidation reaction zone comprises anhydrous ammonia.
22.  The process of claim 1 wherein the ratio of ammonium ions to phosphate ions
in the second aqueous ammonium phosphate solution is greater than about 0.9 to about 1.2.
23.  The process of claim 1 wherein the ratio of ammonium ions to phosphate ions

- in the second aqueous ammonium phoéphate solution is from about 1.0 to about 1.1.
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