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WD 2004/ 063145 PCT/ US2003/ 038691 PROCESS FOR

RECOVERI NG ACRYLONI TRI LE OR METHACRYLONI TRILE 5
Background of the Invention This invention is directed
WO 2ed/0¢3¢r oved process for the recovery of mdImst@®3/038691
nmononmer fromthe reactor effluent froma hydrocarbon
anmoxi dati on reactor. Mre particularly, the

invention is directed to an i nproved process for the

st |(r:gﬁ??%meﬁeé%%%%@%%ﬁ%f@E%%E&%&?&E@ﬁk
i sobut ane or iso utylene I n t he proaduction o

acrylonitrile or met ﬁﬁ&(g@uﬂ@ ffﬁ:bllrﬁre e processes

wi dely used in conme recovering the
pr odUits Bvesttion ifydifestedite on impravad Bracessiforgbe secavery of nitrile monomer

fr&ﬁﬁfﬁkf hea@tok @ﬁ]u@ﬁtei’?b?n thyd@:ar‘i‘ogmaﬁﬁdxﬂ%tusm Realibf. WEJPé L8Ry, the

tion reactor in uench tower wit

'“l?dug'b @Eﬁ’a@aé?} an jraRiPYedi REOTESD For %rega\se@bafsmtrfl@fmpw contained in
thb effloentistebmmient the aﬁimﬁﬁﬁﬁi\ d¥iofdpyRAE, phbiche ViBdiREank br 8dbutylene in
2 S%rﬁ'l'?ﬂ fforlmﬁ ?us 15 sol ution conprising

P RECHRE: 8LY'PYH gep 09’ "85‘esubj ecting said agueous

sol ameoproteslseemﬁdeﬁycttsedemcboﬁtnhérbiﬁit pn@gtlw foh rewalétingl the td6ducts of

r 0 n to separate t ru no

g EREh A stiFter SRR eTet e ctortar <P Loaodte fhuent fom an
amrodxadatibe rephtr dma gaerich towerawithi aquadiievass uencis liquédita ddobthe gaseous

eﬁ]id%ﬁt b@tégﬂ{ycfﬂ'f&ﬁ'lg %u&%g@ﬁlygﬁ %tﬂ)wa?&ﬂlg %ﬁ aé&%ﬁe SféJm'nng an agueous

st'ream orm an o
Sowwprqompngnmlthe iaenaxisiatiore presiicis;ae) agbieding s#Hithsqueaadsolution to

exﬂ&&ﬁ@ﬁlsﬂl%ﬂwﬁr 11 QrafRf gﬂ b ?ecBDQ}i ‘éo!ﬁﬁlﬁtt@%ér}iafﬁ eué?t?de monomer as an

noner puri I cat
ovaigpath kapos streAm Iantsk h@lﬁctblyat?feﬁ;@biblﬁg lesa velaifle g@mammpmtayea !I@urd waste

stt@atﬁ 9&%3@0?6&1 lok ﬁnﬁﬁ'&ﬂnﬁoéﬁm cfoﬂdér%ﬁ@va% %Megégﬁqor §9ﬁ§m to form

urities romt ecrude nitrit noner
ancrg e IPha%P EpBPsHet Tilsle opamertansdan anvedus ehiape, sandhdacanting the

orghinf! pHab@tbriRfinihg kB n{dhoﬁ’@lt qfdi‘thbpﬁjriﬂé&tioﬁ loPfhe nitrile monomer may be
acrylonjtrile or nethacr Processes fo

onitrile.
i S T YRS A PRSATIS BRASSHo & EPGAs lifatioa oaien o remove at least
soﬂi@t!ﬁ*@(}a’f thels ARt lthd erudé ﬁﬂr‘i!@'nllono%@r ké’ifa\fﬂrtﬁé?ddléﬂllﬂghﬁe artlally purified

nit@ {hgggls llfgtl%groi s to obga rstgg pgglgd agry@gnlg ggmethacry!onltrlte
3, 3B céEks faﬁféc&,eﬂﬁﬁ}d? pificdlion of AklyloRitde 2Ad awtinWhitile are well

o Sl et IT TR Ao G RrnE B S o8t Rttty pogs 4204510,
3,886)028,3,459,839, }’\13352?7'6‘4)/ and mmge_ Wéﬂ ;J‘Smen gnttr? ubsiosotel gﬂ each of said
that is not consuned in
pat?ﬁ‘%%f‘n‘%‘%ﬁzg% ?iwg%‘me@i r{e@a\%{ﬁg | ?he reactor in the
ef f Hydrocarbaro gentoxidation Hpartictlaily eof nalkemesy isatypicalp condusted using
suﬁ%Ya&ﬂ%!%@ésﬁs 'of‘%fﬁghlggAn?ﬁg:{ %Ctﬁé‘t% ﬁatatéb'ﬂgul]’n&c}:ﬂr{ﬂ%h%%%datlon exits

he correspon € an
theppagiphoinibe @fﬂUﬁ@tamethElt it nrtnle menpmeroanst reactiony-products including

hyd?é@%ﬁi@%@ndoéya%ﬁll@a%%taﬁ&i tf%rﬂgl? ﬁndiﬂ%a%ﬁﬁ!e%ﬂ@ HRANRE! h?ﬁe I.?ﬁ} -broducts

her e ore necessary epar he anmpni a
feaph‘@'ﬂbﬂlfﬂl% BYRPONger B A lPrﬁii@Q? af wnrgacied ammopjg, or with one another. It is

therefore necessary to separate the ammonia from the effluent stream immediately after the
stream exits the ammoxidation reactor. Conventionally, the unreacted ammonia is removed in
the form of a salt as a part of the quench operation, step a, by including sufficient acid, for
example, sulfuric acid, in the aqueous quench liquid to neutralize and capture the excess
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stream exits the ammoxi dati on reactor. Conventionally,
the unreacted ammonia is renoved in 35 the formof a
salt as a part of the quench operation, step a, by
wactmdésnegs sufficient acid, for exanple, sulplcafis€ososssor

. h_li d
A8 RGeS SO v
S%h‘f’éﬁf@@‘iytdl@f thelexcesd dinrrionia voll be baptared inrtbe quemale stiep.n
Conpﬂ'fbe RoBOELILRE dolffld p]%f%@afbg.f ??‘u the gﬁgjs%&l?%"t agsl;olnytion step

all of e excess anmonia W ure
(st il §Q"@R5"59 threwaigiealible easmronprin Of)tblﬁafﬂhleat iiglesiing tilsle monomer,

tr@%ﬂéﬁﬁhdlh@ cbﬁf@dtﬁ#&ﬁ@@&lﬁ@ﬁlkﬂﬁﬁﬂ& Qﬁd Qo iie adi &ttﬁ%ﬁ@r with minor

ﬁ mprl se he_wat er sol ub onenso§
algptllqt% ahgon tzﬁl@p% nﬁorrﬁxpmppe th;hgq;fglpn rilesprpggss, the solution will include

a@ﬂbmlﬁ&pméﬂoﬁlg(@ and Qﬂlwtt@gétﬂéﬂ Mﬁ’q ﬁgmﬂiok)éhﬁhﬁt%'df &cfléIn and other

E'E anl c.acid L m nor anounts of
% MPoURds, residua g{&lﬁﬁpl@, cy@ﬂoryﬂmgcqrw q;lpﬁrtqopqagnnants The pH will
vapy, aﬂep&si;ngtnln pars qtdntth@miatwé levéis 6f HCke ancﬂf‘d’swhﬂ Rrinkdri,

acet armunts of .

acr c')(f) 5‘ Iérﬁtt{ﬂﬁ d %{] aha %a“r%g’ﬁv? S 'B%Fb%rﬁﬁ} (?geto?' glryseparated in the
regowenh telymicy die Faegariation ;sngi'eattyha‘fectedrﬁyamermcnbstheﬁyetentl which will
pr@ﬂfe}a{?ghﬁyeaﬁém}aﬂgﬂ ) nér%opf%rﬁ fgg‘%c%r%/ g?]l:?o? %;Haldgr\é%lr:fbly from
abpg] § teabeutd p%l‘llﬂdm&;pﬂefw‘ed @Hmgngee ecro!elntandlo&ea carbonyl contaminants

re§c‘.ri ggt{'l Wbl o Pect A df%n%ﬁg %Yg%rlﬁfigﬁh# I%F%te?%f}@ﬁlg%ﬁoodﬁcqﬁhat remain
W‘%r‘@? %%@P&P%enﬂlamﬂmmmemtem @Hrlaﬂ‘g@reférred rengewitl @tso neutralize
otter 501&&1& abbthindnts mcﬁ@ﬁ‘n& n%&ér? J@J\’alsyrefﬁog’lﬁb t m fhe pﬁ‘odd:ct stream.

about . Wthint re erre HI‘ an acrol el n
A ok 9&5? ERAGfON E’E’moéﬁﬁ faratian ofr*é%ttrmﬁrs And\p@lysmera,rndyigEds to loss

of fpﬁfcl]btnigrdmgl hutﬁl@ |h@§dé|y§§ g pﬂ%en%ﬁ fof fRlie PhdroRepd %ﬁesreactlons
at_ re eous ﬁ ase. Mai ntai ni ng

u
fort| 30 R 19 Pl RtE FRCRISY B athel 1o SoLTVe B0 R iadouling of
thaowemnvohatauibwfmmmmanaaothet"rc\kiwenaoﬁaartxhaﬂenn@xeﬁaage to the
em fr oduct stream nor e
OVérﬁﬁ%ﬁ/?rﬁfgcoE%m#q EﬂGUﬂﬁ% T8Nt or mati on of HON trinmers
andThe fecowars colamd nharthSmhmtalirﬂﬁsat aafeap hadtachtH?rrﬁMﬁtbnng the pH
ni t

L T -
adgiiaomey be nade abayy benverentipetht;itypically, tee edditiomwidibd tb dedaqueous
phééé Ilfl ﬂlléldv ch d@cgnﬁeF%cﬁg Itﬂé%lvef’?\twa%lj f&y\{o%_é @%@9 lein and

ther vo e contam nants may
ove'P- tadety aﬁwat@bmlm patistic ad@l\@ﬁ mwingsa!kah amatal Fydroxides such as

pot&@s@tﬂm‘{ Fdrolidd HH@ s&ﬁlym kl‘i?dl‘ggklé‘ (ﬁ;;g(@ Bgenaats@osgg Qr'i tHeCHH Fo‘?lthlg 'ﬂse as

by nonitoring t Irate ano
havst anaRonia, eyl «'p‘rém@%mﬁibﬁ tike. d'lqwaefefs j@lse ﬁﬂd.itsves é@q@u to eeict Wlile one or

mord & tied Froﬁﬁéfs b%é’fﬁ&%n@tthéaﬁhdﬁgné’t?eﬁheﬂlﬁh %9 'caustlg% may initiate

he addition

| Ca
P°'}6ﬁ§r§éf'?fﬁ FHOthRs Sideagactigns dn eeid Hinge wiff quli'és stbe waystic will be well-

dilutst with W&, FeHeP 8ddifY 161Re difpokal ﬁalblilém?r;ﬁt«rg\’ﬁ&ﬁ@ 3568%%# Saluble alkyl

causti.c addit | E‘H? | udi n
amidg findergo syanpsty fh@)ﬂr TR ea{wcm?a. e wtﬂﬁw%bﬁ&vﬁ iciently

solligein adiyketiis &dbd daniididntatie froduct tieanise, as
Salts of weak acids, for example, alkali metal and alkaline earth metal carbonates,
bicarbonates, acetates, phosphates and the like have also been disclosed for this use, for

example, in U.S. Pat. No. 3,896,740. These mildly alkaline compounds may be added directly
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have ammoni a, al kyl am nes and the Iike. However,

these additives tend to react with one or nore of the

‘gr oducts. Contacting the product streamw th strong
QaYHSESay initiate 30 pol ymerizati ons andP@EA003/038691

tosﬂ'ﬂ%oru%ﬁ‘lccgﬂ tQ %Sproéé%s %Y:@%ﬂ v&(hsgteca%lhgf; \AngﬁEdn??rodtuEleloss The additive

caustic w
MO FHBMeRY @H@'cu?@ pfb§amm§f%|mﬁesm1@mfms aHEogR e soda ash, in part

beclusd| ot iRl kew coﬁnhrﬁtﬁ$edé19d§f£§’ollﬁy anﬂ‘i‘é Mél(ﬁkﬂ QBItPYeddtfhg from the
mnes ma e sufficientl

l.e no
n%“lfﬁ[ﬂﬁ“@“ Pﬁcuﬁﬁ%;‘? B'h‘ihf’ otfogmo@%/dczgﬁ (EVERUAIY dm rom the process as
wpstgd;rt_ert Wheéreaha ra&ﬂdaﬁﬁn@éddﬂﬁékst ﬁﬁadat%hlof' @éusgi& @B?é he w%sstewater will
i meta met al carbonates,
n%eg%f‘hocﬁg{a@sa ﬁr}&@t"%{t Z that es and the |like have
al sAdndenitriti lslamtsx@derfaw atéigrﬁf canteyoldme of exarphtr doftaining organic

coRRund s ot FaE: PPl oDt Ag o5 gposing of tese

S“FB@WS U%%Eﬂlmgll c@talwmmcmedalmn hintreptment, pwet caddaticn ardiraduction,
and Hggbuﬁelﬁl?djs'ﬂgsé 'd%Bb%dl Gadthody %%Cpe%g?tl Qrtent ggﬁergfdmdﬁéﬁﬂr practice.

nmost conmonl In come proce
Proghjcarsnf ﬁﬁ@@@lfﬂl% aEy aawa@n stutdmgaitﬁmab\@d‘aetbedmf wastewadey handling.

Cuefehily, Qﬁ\ﬂ:hr&Qﬁé/ué&@WEl%prhé tedgp tr‘ﬂHﬂﬁfﬁ@H fhe United States is

resultlng fromthe neltr ccu ate In

disppsad ob byt HersdasRdwelieg @f/eﬁtf?ﬁraﬁlwltfqolﬂ\ngweim efrcentaminants and the

mcﬁfewiaﬁ%fﬁfeaﬁlsmﬁtt@h@m{}elsw Gritlelde neutralizing
jve i s soda ash or caustpl c soda, the wast ewat er

'ncmﬁ@gggg Aquegue Wastes Rorkaining ihioh devels effsogdiym givies rise to serious
coﬁ@éldlﬁprohﬂ@rhy'lmfludiﬁg dresitt Sths indRBRAERFIRNReTEBEIrY 8K Periodic shut-

colf e Pace e € U repar P oot "Erimrﬂ@oeawnt of the

refiic®po su!rsgarméu;t eiuamg to &béregmgscd»sm: | SU&tahMly lf@diucﬁf the 1evel of sodium
i 0

alytic | trea
in an%er\; &ﬁ‘&‘i“’? ‘ifﬁgiéF&iﬂ‘a'B%‘aW@P? 5%‘816 "T‘H'é%f%to&?g 8&?5?33'"9 the time
bemamdnmﬂmprwmthue pravideta sigifieantlecomghic benefipr act i ce.
Producers of acryl on'gtri | e g!eil ho;ﬁgver, st udyi ng
al ternative methods S = dl i ng.
Cur Déaq:torsyd israncinpofved bmcmsﬁ)emtreﬁovgwr ated by

sl R A BN o o B e Rl 0GR oo

- andocauptaiticts Pnddiica By tf amrioxidatien process. bibresparéadfesslywlistiosed is
©an [ﬂi;ﬁ&% Hf¥&Na dRfindsbR %chbb@t%r th%@e&d%wraéﬁzldhﬂm@for methacrylonitrile

- whep RS B GEp oeS ), BT pPH o srEney HepDRRLET PRV B8
: addfﬁ(/e tsgféal‘ea Chrdng faﬁ{lﬁénﬂnlﬂ rcgl%%ﬁatéegrrn gﬁ‘ghycérb{]'ﬁﬁte F@&hl%gl comprising

are' nee

_ -ammnwm ﬁerbpnaie L ammonumd:arlmmae; and aliylerie ditmines.

refractory, substantially adding to operating costs.
Substantially reducing the | evel of sodium in

ef fl uent wastewater, thereby reduci ng danage to the

incinerator and increasing the tine 20 between

shut downs, woul d thus provide a significant economc

benefit.
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Sunmary of the Invention D sclosed is an inproved
process for the recovery of acrylonitrile or

net hacrylonitrile from an aqueous product stream
conprising nitrile nmononer and coproducts produced by
an ammoxi dati on process. Mre particularly, disclosed
is an inproved extractive distillation process for the
recovery of acrylonitrile or nethacrylonitrile

whepgine atngctPfﬂeFéf|SEJFbQ/|<{e99r‘P¥E)F%e§Q§dI | Sgnsgleect ed from

ar neutr
ma”a"a"w% '}e"é 5@58?{5%“ saRrsh o @aﬂwasmmgxt ures
of aomonﬁtrse lagd rmﬂmlm@aeﬁa b s REMPASIRY bm&ﬁ\bkhﬂg%e%us

| d
o0l bR e R 3 Py ST HRIL (LY SFN AR PRYeuS

prov
quenshdiceid llselﬁmitoehirrfnr contddtieg g're@aﬁemeﬂbh efjuait from said first

| n h tr|I sai d process
WI%%‘!"W V%Jtéﬂc %n?d ag #Hrﬁlg %ﬁuaﬁé, ebye NE" gaélﬁﬁpﬁ’sslsﬁﬁ’m"
commsmglr@tnieunmmerfan@ repaedusterend stidfdcting said.atarousisblatiento a

wafefl B@&RAdfve élsfﬂﬁxﬁ&ﬂh L irGloy 'J?stlhgtio uenrf&%'xpﬁﬁ]n% solyent water

contactin € gaseous quenc

and; gpligrénavFis nidleomonemer ©getba wdblvmw int #ye ro¥Rend rdwwger
whéréin ?@Eajﬁ-‘i’ Bfthe QbRichR 'bf sHQ AR iaBibR golﬂr'nﬁ id SinERRANE Eheatﬁﬁge of

oducts; and su @ectl ng said agueous-so ution

from Aboul S.5,tp ABRULIT\ELOY AU an Alalie camRpuRa dos rpjovement wherein

saidhligdiihé bethpUAd GO eBITaM ﬂﬁé‘gﬁ&;ﬁ&h?ﬁﬂ{g MRkRfonivdh Barbonate,
col.l ectin ?j‘eﬂ??ed nitrile nmpnoner together with water in

ammoniyg Higad cHRPERIUR oc]iRAReN aliflgns, (giagpings, carch MRigHEes

theredf. sai d distillation colum is maintaiped in the range
of - fromabout 5.5 to about 7.5 by addi ng an al kal i ne
conmpound, the inprovenent wherein said alkaline

co rfﬁ@r@rfldlyl desgrittedcthednitfile GRANCMET HCOVRTY BEESFSTAY QOIBPHSG contacting
bi. ca}r bonat e, anpnmmn

carbon
an %@H‘%’Eﬁgtﬁ%mmgl q&w thgie gr gmﬁwQ onétﬂla @@goxtdﬁgqrb@pctor with an
aquisbusqifenth quﬂamcafﬁrkteﬂluninf(quémhy bbrﬁacmng ﬂfmgaséaﬁwq{!éhw effiuent with

R S YR A R ST T ———

contal ni

- monmey xardia topmducts) caral SijdEdﬁngeraldiaqu spheioa htol bqwhtdr ieﬁttractive

: Lrist . c t e
dlstﬂ?tH‘l in a %‘i&uﬁ?&&%@ﬁh r%c%vggé' ‘@ﬁ% %p{?wﬁ-lg?% @IH Gﬁ lstlllatlon
coluptign élwaﬂm of frem ahoul §ubcto wbowtdl. 5 tpraferablp ripthiesangg ofiftom hout 6 to

0 S
abofRC T A of WP HE Lot Eopth G ielddfho o] AMGRT carbonate
distillation colum (recovery) while naintaining the
pH of said distillation 35 colum in the range of from
about 5.5 to about 7.5, preferably in the range of

fromabout 6 to about 7, by adding at |east one
al kal i ne conpound sel ected from amoni um car bonat e,

3a
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3a WD 2004/ 063145 PCT/ US2003/ 038691 ammoni um

bi car bonat e, amoni um car bamate, and al kyl ene di am nes
to the system Typically, the absorber colum and
weemyessydscol uim are mai ntai ned at a pressur@cirmsighgggsggl

0 t
g@dbg?(%%fc Fbroﬁéﬂa aH?ncé@glp E:gl%taﬁla{:eur%{&e 'ﬁg@g ba‘?nq%t%sogoa?ﬁn@/ system,
Typically, th@ ahsother t:@uran ged:tﬂqwe@r saigrivy memmtanoemm Hréssastsin the range

oI D) 20 gxid. emove at | east some of the inpurities
fromthe crude nitrite, and further distilling the
par t Fihey pyiticationgnay be arecanniished yhpasgingites pyaraasadompor stream of

nigrile 10ENsecpicD@lstltbtichCdolimn (hééas%ﬁ:ﬁinrtoq{aﬁ’ﬂ#@& least some %f the impurities
acrylonitri referr

gacr lonitrile or
Sl CHIERT, ?ﬂ%qﬁf*@g drstitingnthe RartsHy PR} Wikl Bra third distillation
caddirhh (ppotuct @!unbi)m oistain pfodothabyni@a et m&ﬁa&ﬂﬁﬁtr&f a

gat qhyazgrd f)é‘lbgaiwgﬂofo th D eaﬂg&%{yplﬁ),otﬁg 6¢Factor ‘effluent is obtained
frera thd macttomzioae of & catalytdsdeammbﬁﬁaabheﬂ priphesl bnpropylerieN @mmonia and
[ lected from amoni um
0@%%@%5@?%?%%&@%@@& bonat e, amoni um car bamat e
and liiaretoerauefemed embodlmentathealkahneprwfpeumcbs sefebiad fromndmmonium
cariitafd m}nb gt@ rg&‘ﬁ{ﬁﬁ rcgltbg ale nﬁ'rﬁl)l({un%¥ t['{eﬁe%?“ ng
car on di oxl 0 e

annonla an eas one O
sol Jrnothar erefasieg erplatiment,t the aimnemmound/@ generated in situ by

acﬁln%térﬁrhéﬂlé QRd @Qt@oﬁ RioxRIBYS %Vﬁl"eagpa?céet ﬁ{het&ﬁleﬂtv\ﬁétgre?lqplto%eed in the

anter. Detailed Description I nventi on

e#rﬁfi%@@@ aﬂ%@&f@e 8HUGOHS BhaSﬁ@éWpuoz@serheWe&qut@@ us
sol ution corrprl Si Dﬁtaﬁédl!’)éécﬂeﬂoﬁ%ﬂﬂh@‘?ﬁveﬁf% coproducts,
for e e the aqueous roduct streamfromthe . o
ads&ﬁﬁnﬁwm\@& RIRFESST O RIS IRYRIIPTH AN BAUGHUS SPklion jcampiising nitrile

mdronr Ging tdoblodiidteNfof @katiple ARS! aguEdHus Cﬁr@di:cf QtréarMAfof théOadsorption
xtr ctive d| ation

o &5‘@8&“‘2‘{ aﬁ'ﬂ’é p{°8f)ssofsvw‘§F°da gﬁfl eg&u%’\,’ﬁ:ag? subsjected to a water
exlnamﬂdﬂ dntliatiap ohestn suvent aster issmtn@:imed Eat tre tﬁpmﬂaﬁﬂ coluinf. A first

d f t.
ovGAEELUBLE el o TN Do REbiors h  f88om te
tod ¢fdhd ebhumr raimooderisad ki agpoverkete decantbr, mﬂerfrﬂ@hwdbbtmam containing

wa%?{ng%%rsscﬁﬁbge &dc‘é S'Z%Wydgh%: iaé(ee%lq( %h'x @IS bottom of said

GOlpmﬂduct stream from t he adsor ption coI um wi | |

conpydisfly, @& réé{gl%'ué Bl‘o'dﬁct osrtreHF\t R he %’s{u@hén cHIOAR AR comprise

with reacti on ucts 1 ncluding

acnylewitrihi arr methace nﬁ@e hipgetbern sitht ma@tiorarfarp@glgqts iciging nacrotein,

© acAGRRIR F%%ﬁilyilﬁmbsﬁtﬁtﬁﬂ GRkIbYs), %néMmﬁHﬁlﬁﬁts%ﬁs t?@fa'lh? Hﬁﬁg’lomum

contanlnants such.as %¥ano rlns nltro en OX
sultafgs. | Yarlous, cprtpmigants syph ap &éamémsomgomyom%candéhe like arising

frorﬁrsﬁﬁel@hctloﬁﬁ fhaf HIse dd prégdny . TREBRRKE Raty, dpRadikg WA upon several
process gaaors including the ability to accurately meter the addition of the several reaction
components and to control the ammoxidation reaction parameters. Excursions in the process
confrol may create larger-than-anticipated deviations in the ammonia content of the reactor
effluent. If not completely removed in the quench step, ammonia may be carried into the
recovery column, alkalizing the column and the overhead decanter.

The distillation column is maintained at a near-neutral pH in the range of from about
5.5 to about 7.5, more preferably in the range of from about 6 to about 7, to minimize loss of
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30 process factors, including the ability to
accurately neter the addition of the several reaction
conmponents and to control the anmoxidation reaction
waresedsess. Excursions in the process contp@fmmy;w;;g@l

pﬁ)(:lﬁ&t eTth@%Q%ch%@{'ﬂ?&ﬂ%& iopg%&gic {%allll({lly op%ther caustics for

ammonl a cont ent e rea | uen
neRiTiRg @ropss agiity daithercolumn. dibere rarrsmcm;a is @rasonfi ia trm;m@ss stream,

aﬂ?(éirzfnlg%’e bcﬂ&lﬁn bhe reqﬁﬁﬁé"(f%r AddRiBh W n g@ihrlf %héblﬂ@ tf) j(ust the pH, the
%g‘nﬁrm and e over head decanter . [ Sti

ﬁ&f"?"éosﬁﬁ RusE pleaselig acd ansiihe i asradditivas. i n t he range

oIS et e 1 e B LS i 1
“%#fa' B 5o gagampianied bk cﬁqﬁ%@%swe@se@mwba%med frera the group
camsisting sfcinoaaiunt barborsate, aimraehitsh icarbameie, aRgerd ddhings, )én@fm[xtures
oS R B SO SRk |

st r ddwnacidy ¢fad pra¢esy strdzen Tarh draguench cobon, ahdthetdbg the acidity of the

f t th

oL 0 AT TR S Bl bl e s
stiepmdn the calvrintwili @ sarbenatefbicarboniatpmoduzel PhreonEfesngdbilithofsammonium
carBb&RficRhond® 'nﬂ)%}lﬁ'r'eg %%ng fondliisih idld ;ﬂ-ﬁ la@ag‘ n‘é&hag%eﬂer 4 deviation in

near neut r al e accorrpl I S
fh%lﬂ'i‘lﬂeﬁﬁwétf%%"ﬂrﬁé% Felnstaseel qrrameqrmsegmotnp aq;bn@nmnentg. Thus,

anfthorYpreBérid i 9\@@6&%@5 @ﬁea@aﬁ‘%?'b@@b@%g@ h% aﬂ%éﬁﬁl!lrﬁ 'Bearbonate to

di am nes, and m xtures her eof to t wat er
forp, ORI EATRPNEYR [BNeiding f%@e%%ﬁﬁ?wﬁg f@’o‘h@éﬁ? qﬁmneacrd additive.

M&@@eﬁcaof&gﬁo(f f’cflut@gﬁro@féﬁgﬁoéﬁlnﬁ %&ﬂ!ﬁbﬁa{t@fé}é BﬁlXCiHiﬁ{yC Bikaline; a modest
exEge S Romoplim ogat ks Sfen Yy e svoteaiod e o Riaduct oss by

alkateifyotha teumhn the aqueous streamin the colum wll a

car onate/blc nat e ture. The buffering abilit) )

of AR Bl B A e, S e avaliabie
froma:onmwrmaltsbm'cgﬂ-lam sammanidm blcarbodité. e conthesréialtgrad® of Ammonium

oSBT L GG 5305 e TS e
NFbH@@eHHz@zNéb.mﬂr&amamel}ammmmm bgrboratesaanyoohwemiently prepared by
ol 0P TR EBBAT o . v
COMHI%U‘@GXO?H@U%HQG@QIW@nfgpféﬁte eenfinghivganscar bonate are

onl Mkﬂérledérﬁm%l[ ‘?@rl é)@ﬁ'[pleae %ﬁ%ﬂilanﬁﬁ@: ??o}ly@f'le @E‘fﬁﬁ@ Lh'&ame(thylene

car bonat e er at emwtnh

diagsinepargdiie dike, cisswalyas ayddeenelpgsgthmef @m ala® wamfrmmbtmdrfunctwna!
bafed'ch & f@'ﬂ% | Etﬁfel%ﬁ I%)ﬁgédﬁ%oluﬁtmgo@\ \MP& Gﬁfeﬂa&ﬁbﬁabi@{hgmmes are

fromcomercial sources

aval |
feaa'ﬁwmlaﬂ*ﬁ frora &PB’)‘HW&{'@ sourRes, @ththese imay aodkrsford usgiwnsingly or in
conﬁlﬂﬁéﬁ@ﬁ]afoepﬂoﬁd§ Duflered é?@teﬁasq‘gﬂ Rb@rafiZhg tIQ-Jf wg'é&ﬁum from the

b| car g g anmoni um car banat e,
Q[ﬁ?lﬁ’eﬁﬂ?’ PR Siamieg gnd E’ﬁ]ﬁﬂ'f%ﬂﬂ"é'&ﬂ Fe4r @ad di-gmminium salts
thatr.mmenn ditrating withepddie domponents of the process stream are necessarily water
soluble. Secondary and tertiary amines such as, for example, N,N'-dimethy! ethylene

diamine, N,N,N'N'-tetramethyl ethylene diamine and the like, are less susceptible to being

cyanoethylated, and thus may be preferred.
The amount of the alkaline compound added will be sufficient to maintain the pH of the

recovery column near neutral. Diamines and ammonium carbonates may conveniently be
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contacti ng agueous ammoni a and car bon di oxi de,
preferably in an absorption apparatus, and

controlling the exotherm c process with appropriate
woojimgiaeans. 25 Al kyl ene ami nes, for exanpbeus2003/038691

aﬁ&%tﬁ gtﬁe d%\%ﬁ]egg degcragt%yl &\/\E'F H%@} '@y EP'F’% gﬂrrg:f g% lstﬁg esolvent water,

Altpapidely, zmmonilin ocathtrete sodytiee geindrated t inomial bybaegsately adding
PARARIC bl ool AL ERAGHARLD BOLII R | A 17
variety of suit e diamnes are avail abl e

from commerci al sources, ancEXﬂff'éEleESmy aI so be found

usef SévensédWl% Bf akifiic (%WL?&H' Ohectt® ﬂB ¥HedSo romt{oﬁﬂnn were

ai{ems or neutrali zi agueous soO utl on
'HQB%{fﬁ?!q"hémavw peaAR atlfﬁ!wm adiéitivg tp praduce a pH of 7. The

addiives Sﬁ@ﬂiﬂlqﬂgmmﬁ Qsed@?@s@hmm iH tHgTo‘ﬂéME% Tahifql result
pr ocess

on t tin G corponent s of

str @P’é °ﬁ%%‘85‘“§?a?rﬁ‘ 'Pve%& o %P%lt@np%%fé@ﬁ"ala?%/hrén@ determine
thquafrquamﬁeshsmutsam slroma®edigble N, N - di met hyl

i ons et B0l O b i o Sad €0 BEL ko obbsHiaiy The cnange
ln@ﬁa‘nb@ch}'dan'enanzemm'ltabhsi may be preferred. 35 The

n u dded wi ||

suf ?‘f" %I ga{l 6‘%@”&}% q’%{gi ﬁe‘%?’mg I—(lﬁegFﬁ e r%a@o@%? Jelegningg, for each
adsidiie. Hleautesudils ar@summanized éimBablentroni um car bonat es may
conveniently be 5 WO 2004/ Oﬁ%aésl PCT/ US2003/ 038691
added to the overhead decanter of the distilling
colum and to the sol vent vidglaliive AlH er Aselicasidy, Rel rate
andBEMRIe car honMdifivamy be geiigsat edrift n smt'lwhiﬂv cyanoeth.
separ at el }y, pri qu ties
3 Arﬁﬁléﬂm:ﬁkg can%ei?étﬁ aﬁﬁae a8 bk i LES 26540

and carbgn di oxide to e cyc wat er .
Seven? sanptBSHEHRA:2di ¢ col Uh2 f ec@080l | e®38d f r oni 7he

absor per QGHHEWCWN(UFﬁgt ra gzed Hygaddi @g;—,vsuffl moggt
amounts gf an al kaline additive to_ produce a pH of

The*OMRydi [(BMe¥IBnd t he quant4$§ es ¥dbd ar & §urrrrarloz‘l=1@

i N Gdnep. fzcld[emwla:gmiable 1. Apmtiomgapf eaghzwas 100
al Icowed d at roomterg rature for 20 hrs.

., St to
det & ﬁe?"rf'ﬁsﬂgﬁﬂl?nt of pH 0.3he reléfts aré’003
sum.ajdodmm'ﬁamb&até 10 Sexmaratmmortlonasof eaed 003
it-ee—w-h—equal—anrpunts—of—acetic—ac

cid-—The

change in pH for each is sumarized in Table 1. The
cy afiioeghilvizei the m(zlazeamOMtaifianﬁnénm:ﬂioetti&nbteﬁﬁdwﬁﬁared\@ﬁth sodium

d f eac | t [ ults.
o3 I LRl 1 7 Wi R 430 bt
greaterr,casReflectedan #he lower shlft in pH with the addition of acetic acid.
Loss in acrylonitrile due to cyanosthylation will be seen to be acceptably low for
ammonium carbonate and for N,N,N',N'-tetramethyl ethylene diamine. The cyanoethylation

rate for ethylene diamine, a primary amine, is very much greater, causing an unacceptable
loss in acrylonitrile.

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 nifrile monomers. However, those skilled in the art will recognize thét many
_a!ternatives, modifications and variations of the described methods may be found suitable for
use in the practice of this invention. Such modifications and additions, as well as



Exanpl e Additive noles drift pH shift cyanoeth. 1
Ammoni um car bonate 2.08 0.06 0.37 0.040 2

H2NCH2CH2NH2 1.22 0.08 0.38 1.75 3

WEh8)/83¢d2 CH2N( CH3) 2 1. 33 0. 06 0. 37 . 003 Comer/us2003/038691

YR, oty M, LA v e o

sq9pg of {he dnygntianeypich i dgfﬂeﬁdlﬁﬁt#@a%rfgﬁh mtbe bllegngclgimso. 45
<0.003 15 Though tw ce the nolar anmount of anmoni um
carbonate, conpared with sodium carbonate, is
required to produce a pH of 7, the buffering ability
of ammoni um carbonate is greater, as reflected in the
| ower shift in pHwth the addition of acetic acid.
Loss in acrylonitrile due to cyanoethylation will be
seen to be acceptably Iow for 20 anmoni um car bonate
and for NNN,N,N -tetranet hyl ethylene diam ne. The
cyanoethylation rate for ethylene diamne, a prinmary
amne, is very nmuch greater, causing an unacceptable
loss in acrylonitrile. The nmethods and process steps
of the invention are described and illustrated in
terms of particular enbodinments in connection with
t he ammoxi dati on of hydrocarbons in the 25 production
of nitrite nononmers. However, those skilled in the art
will recognize that many alternatives, nodifications
and variations of the described nethods nay be found
suitable for wuse in the practice of this invention.
Such nodifications and additions, as well as 6 WO
2004/ 063145 PCT/ US2003/ 038691 composi ti ons,
formul ati ons and appar atus enbodying them are
contenplated to lie within the scope of the
i nvention, which is defined and set forth in the
following clainms. 7 WO 2004/ 063145 PCT/ US2003/ 038691
W claim 1. In a process for the manufacture of
nitrite nononmer selected fromthe group consisting of
acrylonitrile and nethacrylonitrile, said process
conprising contacting a gaseous effluent conprising
nitrile nmonomer from an ammoxi dation reactor with an
aqueous
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5 quench Iiquid in a first colum; contacting the

gaseous quench effluent fromsaid first colum wth

water in a second colum, thereby form ng an aqueous
wWOhldlh@ms conprising nitrile nmonomer and CopEP@tmbI38691

and gulifnting said aqueous solution to a water

extractive distillation in a recovery distillation
Tcol ulire agsis ior thy meufadtire phnitie monuiner seleeied frorg theagrdup consisting
nitrjid t

Gecary SRR ROR TROnHA, Pl iBlosh PoRPiRtr Eiting o gaseous
di st ¢iflyest compprisinguinle @omﬁrﬁf@nnhéa grxnextiationpragetopvith an aqueous
fr ony@heiqupt @ o Mstoddikin; Eor'?ta&h‘lg Qﬁ@gé&go@h@nméﬁ!%t from said first

conpo?nd t he |nErovenent wherein “said al kaline
co ingth SWRiEE i P 15eEPR KRIVGRO dierekynEmeing ngh gfaueous  solution

amwmm:ﬁ@ﬁmﬁbﬁome@mwapmum caaa lRat)adting sammuda%oluuon toa
am nes Xt ur.es

T SRR Sl isillion 6 BaRent BCulict Hiifan ehBiyiRG sotvent water
V\herandnccmau:tdg pziahd sitrii@ inndrdimee dogather hvthr watge in af dvedwad decanter

Ia?rg :{%Q/eg?ré Q}eap\%g cong r}tsdofasfaEF ﬁi{ﬁlj]l ?0333%@{? H%‘J rqagn@unéd IFI nwe range of
amdranuabotbs. Btmattwt 7.8 by kddingen pikaine sempéund] the imrovernient wherein
| mpr %}eedﬁ%ﬂﬂe %@oﬁh&‘ lsss%legteﬂlf%gl th@ sgaﬁﬁ @@%’%ﬂg bfsan‘ﬂnorﬁlgn carbonate,

m xtre conprising amvoni um ANy annoni
car eareonium  bicarhanateh enpnaenius scagfan@iiea atikyignet fiamines, and mixtures
| nprQMesFENt wherein sai d amoni um carbonate is
generated in situ addi ng ammoni a and car bon di oxi de

2.t o dathg pseeseaftClaley %ﬁhe *BWPquﬁmﬁh*éNW%%% pldfs repigiajned in the range

t he gr fivh QueeNd avhigryei n sai d al kaline conpound is an
aI kﬁl ene diamne. 25 7. In the R@ocess of Claim1,

BsrerRcesh ot Glaims hi theaimesaverentc Whgisintad slkafine compound is
aI Kahensish embdiiesel ected from the group consisting of
4, glt 2 | eprglcgsrg &emg&d 1aﬂ1e tmp’?'ovemer'}{ whc-:(?r'élrnas%llc]( gakal%tehgoln?p%%nd is a
mixiure comprising ammonium bicarbonate and ammonium carbamate.
5. In the process of Claim 2, the improvement wherein said ammonium carbonate is

generated in sifu by adding ammonia and carbon dioxide to said solvent water.

6. In the process of Claim 1, the improvement wherein said alkaline compound is an

alkylene diamine.

7. In the process of Claim 1, the improvement wherein said alkaline compound is an

alkylene diamine selected from the group consisting of ethylene diamine and an
N,N,N’N'-tetraalkyl ethylene diamine.



