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WD 2004/ 063145 PCT/ US2003/ 038691 PROCESS FOR

RECOVERI NG ACRYLONI TRI LE OR METHACRYLONI TRILE 5
w8ackgeednd of the Invention This invention i spdirsetsd3seol

to an inproved process for the recovery of nitrile

nmononmer fromthe reactor effluent froma hydrocarbon

anmoxi dati on reactor. Mre particularly, the .

invention is directed to an inproved

oo BROCHYs FaR R EC O RaINR At RO R e PR WERUABRY BTRILE

stream from t he amoxi dati on of propyl ene, propane,
i sobut ane or isobutylene in 10 the production of
acrylonitrile or met 0 he dnv processes

Wi dehi ilvetlioh s GIPSHISA & ah inibratdd pRCESY fof BEOIROVEY df MMtrile monomer

roducts of _ hydrocarbon anmmoxi dati on generally _
frofofgresgior RSN ST PYUPCTBAR AORTHGEARE TERePLAMoTe RaRiculary, the
invaftionfigTEwStattb @R IMBAN/EA prédesd fEHURE edcolvenyedt nitrilshmafomer contained in
eousggue ch |iquid tﬁ cool, the gaseous effl

a . ent; . .
thepSHTuet SR TP Hie HOEREH B A ORI PR PR Tsobutylens in
thf\ﬁ‘é@wi@h,ofgﬁquhmme@ﬁwmim@. E_ol u:@ on congri si ng
e_ammoxi dati on products; c) subjecting .said agueous

t o PP groreseet Mk e ) P SRS OnLol e e, products of
hydre6Q¥6h Bnhedxitstioh gefEraRY edreprishahe stegs ofrod)@oatactisy the effluent from an

oveX&{]?.ad vapor, .strean]ﬁnd co.!tl ect water sol |b}(l@l e tl essI th
ampXgatioR reReTIR ARG tAWer Wity AN FIUEUSAUSIER JgHiHdp Gap! the gaseous
efffubgt; et éomfadihg tie queaichen effaedt With watedénan rpsamer, forming an aqueous

over head vapor stre form

o, Cogta g, e panraner i & S3eginEnaaq aqegus solution to

extigsias distiflationavidDwateg imihe rpttes aodithatasearateube crude monomer as an

noner. Further purjficatio f the nitrile nononer L
oveifigag Sabol s s enlegh VRt PG sisp valpts Rt fnya iauid waste
straarm e thedbsttom bithe @dlubtd; Wi o) @ondemsing st ovezhedd vaponstream to form

urities from nitrile nononer

i , t he crude furt .
anBae| A SEEAPG: S MR i AT ERRFs Hhapet frghecanting the
orghriid phdsatdontaining urmletroormieni frutther purifichtionddf the nitrile monomer may be

ac?%%%&pggégg:plag%ﬁé Fe{ﬁg tggq%%f%xlﬂ%gg;é%%g%wprtﬁﬁﬁéﬁogﬁ%ﬁ@rﬁn to remove at least
soffet gt fiohT tHeecrade nitgild moRbmien camtl funttiemididéllizg the partially purified

nit%l%ilg%titgl%gdiistﬂlaggjic@&%lh b §Et§§§tﬁg§'gﬁﬁg§f é‘%@’orggibepal meth38rylonitrile.
3, 3Fhoddbes ddrdred3oviEdB and Quurifitesion rdf iaceylahitsie! arsclimethedcrylonitrile are well
each of .said tents,iS.ipcorporat r£i
B e BriaSy SraP ed Dahe BB CHRnP BN et F kNG 65107509, 4234510,
3,885928 3,45%639, 03,652, F§4, canct Bcto8(¥50s i Mbe emntibes tdiavidsate of each of said
xcesses of rr1i.a Aerpémgicéa that is not consuned in
PafR{ES B IRERPAREINIFT LR LY LETO%HE he reactor in the
ef f IHy@Indcartbarg einraoxidation, rparticuladly nofnalikenesinig kypéoatly ogenducted  using

- prQduct s i n¢l udi ng hydr iC. aci I o :
s ks D5 ok NAERGIEBFs Yl LonfoR0 0 moridaton e
thbyegutadindhs efffueat; ttogethér with nitile nmanvoresrandrreattion by-products including

hy%o%?%ﬂé%g@&%’a%hgﬁgﬁee gn@{ﬂ@c%irrg'ﬁ%o?@%ng %I%—:'ehggg afd %J@{e& r;l]lﬁe by-products

cessalry to se nmoni a .
reattewitf fitrile ntonstriee imthierpreskirae aff yinedfacted arhmonigt prewith one another. It is

[ h DX ' . j .
G B TR A8 S5l Y RGP, Wity fer e
steaneexiarthe afntoxilatiore rezlstonp Epavantinnallyt thp wyedsjed ammonia is removed in

thja qg#nyg{’ Q%aﬁlgsf; Bhﬁ Q)tf tl‘?echgencfhogperation, 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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exanpl e, sulfuric acid, in the aqueous quench liquid

to neutralize and capture the excess WO 2004/ 063145
wWOCH4Ws2@83/ 038691 and control the addition of PCIAIS2003/038691

. Le i .an_C t

ancg g:%g{@ttgrgsa?a%ﬁtg)ﬁbcgttﬁ%{)s%gg{%ﬁ%%ﬁg% fclafrw ﬁ%‘)@%eagg tge reactlon parameters,
sulydtantiaie alt efithe escesis mnrhenig willhieshcaptwpd irTthe qaqmlrosisp

sol r . .

abs%é%&g%&%{%&i&%@ {3&%%@%%{’&% fsh rdegér{ pﬁeé}wbggg‘r?éﬁ‘?%sorpnon step
(step bLwlllecopptige tenwstesfsoluble @ﬁﬁnouents qf tiel effluery indluding witrile monomer,

B ind SAE5AL HEARARCHRAGREAINES Sl 4ol poerwin e
amepbisnfcontangpantaniFeaekamplBoin maqﬁloel,tnle pregess, the solution will include
acrglﬁrn}f{llgn'at:étb‘-u?rll@ra%ﬁeﬁéN ttggetﬁé’xj ghl’[n_%lln“ﬁérl ar'nﬁﬁrlntgd& crolein and other
cr , acetonitri , together wt %a
carﬂwpnyjrcoamgumlg residuat apiradmia,sgydnohyeeins ao@loﬁmnpontammants The pH will

vai§o SRERET n BERYBHRNGARTERK Ryc XRAERIH e B Srh e
upoﬁ«cmmtrll@l and \Nalulmealo;epmduptsl\ur@wdmgegmmmtnleamn$eaoarated in the
t t |
reébgeerﬁgﬁfltjrﬁﬁ: e-maelr ge;zdggtéérﬁgltsegggﬁ/ Sﬁé’c{té’cﬁj %gotﬁg 'rdJ-F 8g%§‘gystem which will
prefereblyepramaintaiped i @Eerang@/ offrprscaeyt Byp tohabquH7d% neare preferably from
abéthSém oWP'?CIW i the @’égr gﬂ%npg%%él@%adnﬁeﬁhér%a?%yl contaminants

ran roma out nor e refe
regot mfh vmeandG-l@N fopoing high moteisilar wntghbr\n@rc%raowlqop{oducts that remain

WItHWS%é%g% %gﬁ%@ }_@Eﬁt#&) F%fhne;s%ﬁf%gﬂﬁ ﬁ@kﬁ@@}aﬁper\lﬁﬁﬁko neutralize
othgs veletil sonteminants naldingtriteagen evisien, rwowng ﬁhqméroaqtb@@m,duct stream.
A RBRSSkali ICBFI(?“I&H Bl%ﬁdﬂ@s fOYmAtIR (ﬁ’lﬂidm‘trﬁlﬁs Bh&HBIyhRES, and leads to loss

SO heutralize er vo

of @m[%ghihﬁthsmtrﬂ@ hydrolygisnand @gfwﬁe@;atle@sﬁ '\'t@ﬁnﬂﬁp?@“?heﬁide reactions
forhd 19 H?)Téoﬁfa? ednt EFJdﬁét@that'?néWeeca?h&NnH‘tﬁe CBRMAHH 4 érRﬂead to fouling of

pronotes formatlon of tri‘mers and pol yners,
the ealgan: o At oz dow g, p@%@lla@t andh oG hvokatile corfaminans ysaysescape to the
ov@t‘ﬂ@a@@hé{ H@r‘itén%ﬁfa't@me‘groduc? étkéa‘?n nmononer. Side reactions

form high nol ecul ar wei ght products that my be

car rihedesouesy £9lemadnanke arrinteingd at @ meaﬂnmeﬁgalo@H by mepitoring the pH

and YadMg: arfhpRopriaié BHouﬁlcépirﬁéIRalﬁ\EQ:oﬁ{pB@ﬁd YOt dys®m as required. The

contam nant's nay escape to the overhead and
adgifar Maynka Badadt grp gaereniant eaint treieally ek \dditionopilibg to the aqueous

pha?é/mttﬁe BRerAE A B8chndr aRd RE e JoRiehi WhtePtddlty tHHJdBldrﬁﬁ i ng
and addi ng an appropri ate anount

ol R Vst ShpaiFh GOl Blet Gt SpdiiNesneiualng alkali et hycrosides such as

po?éégiuhi ﬁi{"drgﬂde Bfd "Eé@ﬁlmahyd}ﬂy d€ PRVE BB ldiseRisBd jin the art for this use, as
pi cal addition wll be to the aqueous

ham REWNaYA. take! apinen @ae tore Hkent owaed thesa W%Pmto react with one or

motat & tﬁeegroﬁﬁct‘éheCSHdaHmb tlﬂﬁ\: Y)?Jduﬁi ¥tr&dm V‘@itrﬁrstrﬁﬁé l&%h@ucs may initiate
caustic additives includi al kali netal h{drom

PO eiZaloNS AL EIEFT FAERRNTI o A asBera, Aficylip dhaatistirowil be well

dile8 with w&teP I8 ¢hdradditg t8lthe HBboédﬁ'pﬁobl@ﬁ ARSmoma¥Ad water soluble alkyl
ammoni a, al kyl am nes and the ke. However, these

amERf pnwgot%ﬁawaﬂ%ﬁwm m'ta\%emeﬂomﬁbraé*doﬁmtrﬁé may be sufficiently

so%@dﬁ%ﬁﬂor@m@tta%Icagleuh@tomﬁ@gr@anct%treaam with strong
caustics may initiate 30 o %lgelrlzatlo s .and ot
e

Si déqltéaqjtw%acnqq, fgr, gxam alymefal @pdyal metq?ét% metal carbonates,
bidarbSrdtds, Wckiatdae p\ﬁ@édhatéél er\ﬂ ﬂfé liMet aveediSd beéml'dtsbﬁ)éed for this use, for

exgg‘%ll?g%bt : SkD l\ijo % 9%a140pr'l%ese mildly a!kalme compouwgs may be added directly
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am nes undergo cyanoethylation by the nitrite nononer,
and am nes may be sufficiently soluble in
waaenomoesissril e to be carried into the product BCTAER03/038691
ak acids, for e | e, .al kal i. netal  an "
to Hadelvfa o5 frtissyi stear G b catsiag: SGnifchl g @l foss. The additive
mcscebaimfmly phpkybatie coamikrtiak ptdckesdsafoe tisib qurbesenis soda ash, in part
di scl o or t

f e, in U S _Pat. No
e E8c07 56, ofhaty And Ry AaIEIE Lo URHEo5A B restting from the
nealcbiﬁdtloh ac&mhiLyateZh e fNkbtiomslato PEBVEIAANBHIGES Xbnt the process as

N R R A T T e—
neesgshnly edntain & highsvel of sogiubcesises for this purpose is

SRR AR v B S Llebh Bl Aol AR g orae
computimdsl, ianahonia, and lindiigahie salkist h®ethdds| fobdteating andisposing of these
s B B P BB o BBt Rl e recuctn
and odkep WIamngvasTlmt énspcmdl Imethedse seymesdny wonnaganexahlrgihstry practlce
Prgﬁﬁéﬁlﬁ? Cagm oq}%ll’nusal éﬁw % ré@ V\g\{}g 51(@6 t&eﬁ'ﬁ%tﬁo%s?&i&ﬁgwgter handling.
Curenfigundch ofitheonastewated genera@lnb)casralohekrjle Wriﬁsadstﬁeobmted States is

dls:phggcinﬂ? gra/o rtt&egltd}%ts Y'vglﬂ?q]ozﬂft Ee}{eqs Hwth e%g;s evg lﬁéﬂt%ontan}mants and the
mainerataini afistraards with Unighieo leyvels @f anpliritleep wel I | ng. These

| _smet hod ' . .
or aqtaratorCTepF WERER ol AL boflJEVEIEr 3RS biues rise to serious
cogbsidly prodplemhg, énahating/erosien lvbthe indinevator woacer refractdtyi lingr. Periodic shut-
do%gr hH’prlainrﬂugljal@getdégqov\%%%e{%%gﬁrofqggg@g@&lggpyand reglacament of the
refoeictcb:y qsdbstamhelpy avkjmlg togopefratingrasatss Substantiaily redueing thpf level of sodium
in %ﬁg"&er &Q\tN te? eFeE;E re&@ﬁ@@é@%é#’ th ﬁ'fe mEheAs %Hot ﬁllcreasmg the time

eve ncil neration
betwmmhmtdmewmddrﬂm mibvide hisgnificameiconarhichedeiitm gi ves
rise to serious Co”o§drﬂﬂﬂa I?rl\eementio cl udi ng erosion
of the incinerator fu 1Tave—&e¥mct‘0'ry—ﬁl ner. Periodic
shutThed prasenbfinvehtiop | iandiregtesl tee cle improved | iocaseptsrr thef recovery of

ac‘gﬁ%ge{l érnrﬁFﬁxtaQré{ 8@&%%% 8k %%&usggro&m str(e%%r&% fsth g qltnle monomer

Ing to operating costs. Substant
andechpeodugtst hr@du@anbby @h aroubxidationnpresessy oMoraaatioviaty rthe invention is

direPRNERY ok qgkiﬁdv@? Q@ﬁ@% Egtlluﬁ‘an' éé%grf?ﬂf Qhe Q'Q Sovery of of acrylonltrlle or

I ACreasi ng et ween owns,
mefhasryldaitrie sihgriin o ntl afdbm ey s Banianed oear peutral with an
adldﬂl\’/grge'l d' B8P LA fﬂ?ﬂun’\ ARSI R) dnﬁng‘hﬁrﬁcéaﬁ arBQtearllmxtures comprising
oved process for the recovéry of acrylonittil
arwmorhnamrqarm:nater anceammoniuancaibrradiasanst Akdene diamingm
Co”ﬂ\/l&%' iﬂgy gééc,rn‘oEc? AR H ! oﬁ&qercl%%w‘lﬁ&egé QY E&HPRYE: contacting
anmoxi da F'0CESS. particu
an esrﬂemtmntalmngzacrdlonérde@d methagaylpmitsiteo e %kamwweﬁon reactor with an
c@'eﬁ&éné {]H 9}18%‘?%% cB\A/ﬁwermfr(Gﬁeﬁ&xﬁ%\bﬁ{a%tln?é tHRCJKEORY dddnbh effluent with

onitri el n he recovery
wajet se@ndmmrm frRbgorheny th%sghyrfgrmlmgtan agiyeous solution comprising nitrile

monomer and coproducts; and subjecting said aqueous solution to a water extractive

distillation in a distillation column (recovery) while maintaining the pH of said distillation
column in the range of from about 5.5 to about 7.5, preferably in the range of from about 6 to

about 7, by adding at least one alkaline compound selected from ammonium carbonate,
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addi tive selected from amoni um car bonate, anmmoni um

carbamate, m xtures conprising ammobni um car bonate and
wanacsnas car bamat e, and al kyl ene di anmi nes. MopeTfuskdog/038691
aﬁﬁéﬁu%bﬁgarb‘bnﬁematrﬁh&’ﬁglgo @Freecé’%era)( ﬁn%cg%ﬂéé lto the system.

rise: contact an e uent containin

Tya@alwl m ahsorker @plumamdewvgm eqlirme afe waintgined ata pressure in the range
fﬁ.g,'?gt@( reactor with an aqueous quench liquid in
© st ﬁ@gﬂmﬂ (quench); contacting the gaseous quench

ef f |Hméther pirifisatiomamay henaecommiishrel by passing #es evasbegd vapor stream of
nithilB85 8R%chy Hbﬂ&tl@ﬁ‘cé‘lgh‘lﬁ‘{H (f% EH'@% FOABVd %‘Ié‘él‘t BbhE lof fhe impurities

nonomer and copr oduct s; ting sal d aqueous
frogokhe Pretritrile, vandeiurtbst ?"ﬁtﬂhﬁgléﬂe E?@@W pamfleslnmtrﬂe & a third distillation

coftini q,o'rAﬁH Stk o BBt E&e&ara)qwm.leeorrmétﬂééylehme the

pH of said distillatio um 1 n the range from

aboum asprefarigdagrobediment ofpthefrsesast ynventiemhe dpgpiorogffluent is obtained
frof‘rf @BGHHEN Forieof daagéeiﬁlg%%d aﬁmﬂﬂgfl&goﬁbrobgﬁébr BfYp Iene %mmonla and

al i ne conpoun from ammoni um car bonaf e
oxygein dg u@gm@t@nmﬁpw@mmg/ 038691 anmoni um

bi cqf *aﬁamgﬁpre?éﬁaawmmémamt akauﬁ\e%ﬁlp%mh@fsesé;@aéa f#8% ammonium
to the system Typically, the absorber colum and

carhapatpe pyIManiuMRicaienaig AMBTCARM earbamaiecans piktures thageof.

rangg arfbfhefrr&gfegreﬁoerggo&?ﬁb& tllfé”atlmﬁe RiFipouiR@tis YenBBYed in situ by
be acconpl passi n e overhead vapor stream

adging %ﬂmioma. w Pafban &&Qﬂ%f%d@tslﬁm ene ehtf@oMYﬁﬁ“ (rbrgemployed in the

exﬁQ&tM@TB)stﬂlé’tldnedﬁthﬁe @&uécﬁé%a@ﬂﬁh@%véxh@ad ABsHkdrl es
fromthe crude nitrile, and further distilling the

partially purlfledgﬁﬁ_ﬂgﬁl?ﬁaﬁﬂmﬁEdWIlatlon

col YAMihé RFPFVRE Srobsddndr tifls Glletioh, PAP Hdtkous so|ut|on comprising nitrile
acrylonitrile or rrethacryl onitrile. In a &re err

MeNANRKi FchCoRPdudis for @Rl HireARYRANS RIREUG e3EaaHt fom the adsorption
coftitrl BEAH ahitndXiiaBbh Brbcebs, a8 d® 4 areldtion obﬁ(ﬁrﬁh ahd 8ubjected to a water

exgg%t&q, cgstgﬁao%)ég%%,I@&Qer?t;N{)t%lgggaga&‘c@E Q%? ?op of said column. A first
ov@ﬂ‘re)éli%bél’f dtteRim P EfrildPMeheheewite siag wakitwill b&eemoved from the
kal i ne conpound is selected from anmo

tog af 8158l Al eAKanses o APGRAIPRT ASFARITT AR 8479 ifkie tream containing

w8 afdl Xdisresolihle'RplodubR APinhKIrities alilebeedkenpeei FRNbottom of said
t he al kaline conpound is generated in situ by adding

Colifbni a and carbon dioxide to at |east one of the

sol vepicangt e 5@&30@}!9&06@&t&ll%amlﬁoﬁ?(lﬂea@\tismtlon column will comprise
distillation and the aqt‘oeo S phase over head

th
acpdenitiiesror Rathagrdgnipie, PpPELAY I'Fﬂ(étloln &gnquaﬁtsl ipcjyding - acrolein,
adefGpitAE@r ﬁfe‘ﬂ%%ﬁbsmfuté& hﬁalbg&eHCN;)rand armra@ru@mwa!ts typlcally ammonium

SL:ﬂafgl gélxon s doptar a%ggétgg%@sﬂetgé}yge rrésdfnqtrqq%%p{)ﬁ S and the like arising

frcﬁﬁi%me%la@tibnsQﬁéme@o@e SHEsEHIITIREdH ndNvary, 0gep@ading Sn bad upon several
to a disti II lgJ{lon col.um. and s%g&ected

PR ertDlse AT 18t fnarar oY Thehineadeion § th several reaction
cdnifonefigGrd talcohthd theamaioxriatish Ké@btllm‘ﬂparémétdmt Excursions in the process
ovgé%%g?%%/aa%% egrpgr};){ggg gﬁﬁ%g%{aclp rsdls{z}lg?cﬁ]l?t H g a%ong]oma con np 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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top of the columm and condensed to an overhead

decanter, and a first liquid streamcontaining water
wana4awasds sol ubl e coproducts and inmpurities weC/use003/038691
pr&cﬂ.’ﬁ?n FHL Tht é\?cl%cgstﬁ’f@ 6le %ﬁ'cgustﬁoﬁ H and% L4k aéfl éﬁher caustics for

e aqueous product stream fromthe adsorption” col

neyiralizingoensess ecnd&cmyth@@plumn eWbﬁrermmamays oresent unéhe process stream,
a8 {
a ﬂﬁ%m t rch’i.lrthn dndde wﬁ&f %St Iibt?\ érdn”éiél&lfl‘ g@&%&éﬂus& the pH, the

acet ut ed ana

artfpiReridisplosep t@ uqeyqfua@aﬂlq w@ﬁmaﬂnedﬂfe ag @riﬁ@veass Vari ous
. .
fﬁg nﬁ‘:fﬂ(é“ﬁ’r{aﬁnlﬁ\gezl%n%ﬁc Xﬁé‘ @w&ﬁg&a@%aﬁgw Re dﬁ%?ﬁh%%ﬁ Rfhn at a near
neptralsrim twill P @%inlshedvfyr 9ddl@m perriikatige mmﬂnd $pieated from the group
coRS¥RIRf %Bﬁ.ﬁ@f@aﬁbé@a@é Oéﬁmohlﬂﬁll é‘ﬂbé]ﬁat%hslkﬁghé 'dta)hlﬁéé and mixtures

accurat el Yy dition several reacti on
theseefp torian waterhgingdreeoneredand %@ledrfﬁﬂh@ erldme as selyemtjvater.

par afiRtRIdty oFX PRt Sfedr rbhene gg&‘?&ﬁcollﬁ'ﬁﬁ‘te{n@lthé@bfy the acidity of the
create | arger-than-anticipated deviations in
aqHAPHSPelUliaineIMYary fwigdely W"@a@’ﬂ@r Adsiirfg aaReniung caigenate to the aqueous

streQmIh 8leedolurhf WHV§ gar‘anéth%ld&%hﬁfé rﬁfxﬁﬁ’e ?‘H@Bmfélfl llﬂ%Pof ammonium
carried into th recovery col'um, kal I zi

catronaiefpicationaie nMéﬁeﬁ Satyed & Bgingain tf%PHﬁéaW%{?ﬁal mwhethen a deviation in

th&?z'réﬂ@@s's?regﬁ’i Rh@ddaesh %%@aé%eaf 2Nadreade m*tﬂen aEJ@eccfrﬁ&Q\% s. Thus,
fromabout 5.5 to a .5, nore preferab

ammenia RFENbIN e RIPeass sireamsay be @bsqrbed by |amn2@lur6§$carbonate to

fordf anﬂnm@%&@@“aﬁloﬁﬁg He2R85 Qﬁgﬁﬁﬁie ﬂéf@ﬁ’é‘@%e OT% aCld additive.

art discloses the use caustic soda and a varij et Pﬁ
Moseepvar, agurausceolytions efermaniug ﬁ@’béﬂgésgea%‘?'ﬂlnﬂ'wy Alkgline; a modest

exe&sUMmMERHR RBBMAteAWl DeRbIBFEEY by the!ySteh( @ﬁlﬁiﬁﬁ risk of product loss by
stream al kal i zing the colum and requiring the
alkgfieing thsrcA4MBn aci di ¢ conpound to adjust the pH, the

art Arhbhiah EHro6n=88 aAd itS ankHydidal amffiniui 8sibemaRd akdfeadily available
ike as additives. 5 In the |nproved process of this

rqnh@@ﬁ't“?&*?' SACA®. RSP AGMATLINY PispiboN3E; J He&emzrﬁﬁc'a'tgrade of ammonium

caﬂﬁﬁabte Reitid &) bPH dWuble £t FHMABhiLHNEERrBINAE @A GEn@fonium carbamate,
al kal i ne conpound sel ected fromthe group consistin
%ﬁb‘ﬂa(}%ﬁ@h

- DOFRIRE Nl REYRTIHE FPLRIS, 18 RNty prepared by

coflta@tihd) 8§uecd8 Gnithaiiidl bR cafbdRdide, breférably WatbR labB6&rbfiéh apparatus, and
recovered and cycled to Lhe col.um as sol vent water.

conpralling.thgiexgthermis nrpessa ¥éth @pprerHate coRing e ifench

col wxylerwgmméerﬁ}axexbhwea@tr@lm mémmbeprowleaqmmae hexamethylene
soj ution can vary

dlqpalpscﬁpgt tbetlker g &)ZCIIC @ﬁ@g%thq{eég are g|s tw Fcﬂqut%{e difunctional

ba%aé B%@éﬁbﬁﬁh@%ﬂﬂér@d riquésUsesolutions. bAfWies Varitybi duitalle diamines are
nmoni um car bon%ﬁ/ bi car bona tjge m Xt ur es

'eﬁ%ﬂyrﬁ"éi'?P'? HeMEPTRABSICIAh SOYICES:, annBEsR MY %%R/P%?‘?L{S‘H LlsﬁP”‘ singly or in
co%ﬁbﬁcﬁﬁ%r@ﬁdeeﬁﬂﬂ@@éls@@tea{s foRChc@aRzify tide @qgéweolumn from the

ab5PheEe Bt FELANHAYS HSTIS BPAAe By eBnaRaghY iy and d-amminium sas

th@tl Qémb@ﬁ&tt@tlh@ with AMiENcamMFBNEniaot #Hed proabss stwam diré\@ecessarily water
t he use .of an acid

rOV|de for v
ol v Srcondalieald “Enint NG Bd s e CET B AW Gingthy ethyiene
digring, ™ N 0N -telrkakihplesthflen® dfline 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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excess of ammoni um carbonate will be tolerated by the
system w thout risk of product [oss by alkalizing the
woaburma3i4Anmoni um car bonate and its anhydri de, PamMUSHI0B/038691
adddl bw& O\féﬂ?earde%gbér%@%‘?“ dhébhgtll{@) &Hﬁc qr&5 .C{hlgl solvent water.
sources, as |Is ammoni um bi carbona comercCi a
Altgﬂmi@elm,f anmonLmmcat®nBtenanay ke mnarat@l be sitwdublseparately adding

_ ; \ : to
R e A e AR BaBoR OOETE e EDoRAIEED .

are conveniently prepared by EMMP&E& ng aqueous

anmogy 4 aélé]inﬁlé’g tb‘?naéf’dlé”ﬁogﬁm F?é?ecf Frfet&éﬂ {flﬂeaﬂ‘ne absorber_column were

absor pt Mon par at us exothermc
neptfék?@ésby\mddmmppﬁlapnh ameurt® of angalkad;amaddlﬂﬁe M kyddeoe a pH of 7. The
dgmlé‘éeﬁnd{ r ed G dlrﬁﬂﬁnf@dqﬂ%llmlﬂgwaagel
I'am ne, ex amet y ene diamne an wel |
as dyepitien o grelywas trldewed o stend gt sepniareperstgraifor 0 hrs. to determine
thé bd 0t dr PAdr. PARSRs %%@Qéﬁmﬂfanégd Pyl T er ed
aqueous t1ons. w de vari ety of suitable diamnes
ar e Seapagaie pyrtiguapf %aﬂhewerre @ﬁa@dmreﬂual argeunts ekacefipdcid. The change
in bh%reea{ﬁﬁﬁs @urﬁﬁ\ahfecf Iﬂb!gé‘fileuﬁef ul, singly or in
nmbi nati on, provi buffered systenms for
neutTr’r@l pyzarwgtfwleéoraqa@om@aw ta disthvt eorine, hwasg@lso determined for each
addRise! BRE re dﬁ%ﬂé Eretélﬁmﬁé#figdgﬁ‘fr‘asﬁba\m ne and the
correspondi ng nmono- i-amm niumsalts that result
on titrating with acidic conpoﬂ'éh*?sﬂ of the process
stTeanmrarg necessarii y Wal el Reﬁéﬁ\,él[)l Gp Set @ral‘,dd”‘kel. rate
tergifple #M Nes guiheds, for gxpapl €giph N - lh | cyanoeth.

ethytene [dirammne, N NN N-=tetramethyr ethyt ene
di ami de andmmeniyrmicarboaste | es- scePt¥bl e t@3Bei ng 0.040

cyanoét hyl @ﬁﬁéHﬁﬂw hus may beypr ef gigged. 3§3§he 1.75

anount of I ne conpound added will be

suffi &i ent (@Hs)MHQ‘I‘zN(@Héz pH 1633 t he0-06ecovef$7 col um-003
neagomput | %hm&ﬁn@m nes and anmpgd um garbonatggsmay g o1s
convenienfly be 5 WO 2004/063145 PCI/ US2003/ 038691
adde@mpo2 | ety aminead decant er2- @ t h8-4di sti | f-28g 1.00
col gmpa8d thrfRethl@nsing Vent waterzg Al pgbnat i Vé?'as 0.003
anmoni um ¢carbonate may be gener ated in situ
sepaP@pPet y sadimmgrd g?oprl at el-Quant PO7es ofoéﬁm)nl a<0.003
and—carbpor
Seven sanpl es of acidic colum feed col l ected from the
abs oFesgh dwiaenthenmolar areelnt 4 sre@opyMa gerbagatsy FeMpared: with sodium
caﬁ%g\‘é@ s PdquirBd 3% b?édu@@ 22elliok '7Vﬁ1et lShfféﬁﬁ@i ‘éﬁﬁityaofpé'r‘m?if)nﬁm carbonate is

addi t I ves and uantl I es used are 'sunmari ze

greafer, ige refiscteslin e "PWBT %h'fi in pid itk theorfdifoned @petigeasid.
al | querd |hoac?ﬂ9ﬁlgllé“dué qgn&faﬁ@&ﬁ\ylgﬁdﬁ Rilf BEé 2BnN6Sbe @ceptably low for

determ ne e anount ﬁ The results are
anmandm; eargonaie pag|far i, N &10 si@tsamawl %V'@P%ﬁéﬁ'@ﬂe edd®e cyanoethylation

raifof eEH'y?éi‘fee@lar‘Mrfeh aSSHhHry 2R LS vBly AGER bFea?é‘r' gaus_ﬂgean unacceptable
change” in pH for each I's sunmarized in Tab
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 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. Such modifications and additions, as well as



The cyanoethylation rate, relative to diethyl am ne,
was al so determ ned for each additive. The results
wanedmasmanr i zed in Table 1. Table 1. Rel ative PpETAS2108/038691

corpbdiidiel for&@iaﬁonmp%rﬁgg bmbtsay.n%h@ﬁn Grd- E&ntsmgﬁamdftb Tis withih the

cyanoeth. 1 Anmoni um carbonate 2.

scope g mwwwmlcgf defipgd @nd getffortiy in the followmg claims.
(CH3) 2NCH2CH2N(CH3) 2 1.33 0.06 0.37 .003 Comp. 1
amonia 2.36 0.11 0.73 0.018 Conp. 2 diethyl am ne
2.76 0.41 1.23 1.00 Conp. 3 trinethyl amne 2.79 0.22
0.85 0.003 Conp. 4 sodiumcarbonate 1.00 0.07 0.45
<0.003 15 Though twi ce the nolar anmount of anmmoni 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 amoni um car bonate
and for NN, N ,N -tetranethyl ethylene diamne. The
cyanoethylation rate for ethylene dianmne, a prinary
amne, is very nmuch greater, causing an unacceptable
loss in acrylonitrile. The nethods and process steps
of the invention are described and illustrated in
terms of particular enbodiments in connection with
t he ammoxi dati on of hydrocarbons in the 25 production
of nitrite nononmers. However, those skilled in the art
w Il 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 conposi tions,
formul ati ons and appar atus enbodyi ng them are
contenpl atecT'fo lie vuith h 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
nitrile nmononmer selected fromthe group consisting
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of acrylonitrile and nethacrylonitrile, said process
conprising contacting a gaseous effluent conprising
waibwidegi4sonomer from an ammoxi dati on react or RCTHS2003/038691
aquegQsgiamAauench liquid in "a first colum; contacting
t he gaseous quench effluent fromsaid first colum
1. wi t An adregesp fordhe magHiackes ghmitrile Menemer selediechijormrihe group consisting
aqu [
capr s altle SR e S, Al oot BRIy Contaoting a gaseous
wat éfflusrt carpprisieg alt@taumwmm@'nfmrn a3 preE@yidatjon reactor with an aqueous
di stgubh@ Qi A ‘HFQF c@lﬁmnoﬁbﬂgctﬁﬁl the @tasé‘@Ise(fuen@W@fﬂuent from said first
collecting sald nitrile nonomer "together wth water
an GekiMe Adthd setait @r amemm &plimm ethprabyf formingc At é@ﬂ@us solution
Of %h‘ﬁ)rlglh%%thlé%élﬂﬁ‘u&qw %pi’oﬂuﬂ@‘ éﬂoaédb‘f&tlh@ s&la%qhé&gsesolutlon to a
fromabout 5.5 to about an al kal i ne
corrmﬁ!i?fdextﬁ%vq Histlinliendm@ Rﬁﬁ@‘{eév ﬁy St%m %ﬂ'%'l‘ |eﬁ§>'0ym9 solvent water

CO”%Hné’ollbétlr%egﬁetﬁﬁlllé rn%ﬁoH"é@ B95&HEr GRASKEEF Y 2Af overhead decanter
amoni um car bonat e, i um bl car bonat e, anmopni u

car bieggia theapld of Eh?eCQ!PF% ﬁfe%a'd distilation calupw is m?émt@@fed in the range of

15 Zront Bodi®. 5HQ4E8E67.8 Qdéin%“aﬁ aII%a'ﬂﬁe ESRpOMRITBRimprovement wherein
wherein said pHis nainfaine he range _ of from

aboseidRIkgngIsamPoRnd 5 sequtqdrfmﬁmegp BNty f Ao carbonate,

| MPrANREMGh %Sfb%hé‘tesaanIn@fMKﬂ taBamatE OalkerieS diamines, and mixtures
anmoni um car bonat e. 4. the process of Claimi, t he
i mpriBRAEAENt wher ei n sal d aI kal i ne compound is a 20

2. M XtH ks W%Hs'&'@ﬁnﬁmmlnbﬁfb@nﬁéﬁt R Aie s PHAS MM tEIRRd in the range
carbamate. 5, In the_process of Caim2, the

i rrprocﬁ\féﬁ’eﬁ’ﬁo“ﬁﬁé‘?%l?w €ai d armoni um carbonate is

3.9enah ahedorobess bt ORimaddiig irdpidvémantaiflered Baid alkalfied@ompound is
to said solvent water. 6. In the process of Caiml,

t he qn?m%v'@r@mor\%re. n said al kali ne compound is an

4.al kyh&ane plbaussng- clédfn 4, tIhé,q |rhbl@>v§r|h@ﬁt6ﬁrﬁer@fn 64igi dikaline td¥gnpound is a
i mprovenent wherein sajd alk line c

ol Ry CPERISS SBISELEIFA AT 80 AP SR EaMAs - o
5.et hyhanRe gloctss e @aith 2n theNinprdverentt whdraial daid agiroti@necarbonate is
d argerr]%ratgd in situ 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.



