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PROCESS FOR THE PURI FI CATI ON OF OLEFI NI CALLY

UNSATURATED NI TRI LES This application clains the
whewsihrissof U. S. Provisional Patent ApplicatiPOT/US2005/000557

60/ 535,414 filed on Januaryl_g 2004. Background of the

I nventi on Acr yPBRGESS FOR THE PURIFIGATIQNOB t y

o de-var ot QLBFING AT RARETURATED RUERILES Dol mer <
fOfoﬁ@é’%lféaﬁbﬁQﬂém&% 'Hérfeﬁi(tdf' l95 (?ealﬁfb\)lé? ﬁQSPQ%nt Application

such BS and SAN resins. \Wrl acry onitr
60/585,4 4 diletb dn iJanuayuht200dx ceedi ng four mllion nmetric

tons per year. The t corr&m{ Iused rocess for
manuf act uri ng acrylmmmn finically
unsdrilontae IQ'érf inhSortaTH €onfRodm) Bﬁérh)@a%bé&%&‘ nly és hfnomer for

react a suitabl e hydrocarbon, such as propyl ene
the paaypHaeture of tan@ldaamﬁacohp@lymenaanmeuals sudheas polymers for acrylic

o TR RS P DB g AL RS AR b ot

6hitile 3 protuclATantouHts @xeb
aCI’ygx“da(ra}t brSucuh oXi (?atl on %eac??igggsw ﬁ'g&ﬁﬁg?ﬂ%ﬂéﬂﬁer year. The

mostne@RImRRly disede atadesasfort yghutdctyrings eceylenitrilel, or other olefinically

BSOS o " L PRDSEVBR IS ) & Sbthl Aosprpon, suc

as propyletie blhgrdt%ﬁleffé@ A6 rrﬁb@umabfuré Q)fodcrﬂﬁhﬁﬂl%r Bt %Hd'tylbﬁe for the

in acceptabl e conversion and yield. In addition t
ma'ﬁ#@@l@ié@‘ r&f methacsylppitdal lily amsammpesidetioni reactas, InStI‘td‘l presence of

d h
am G PR, B OE BheeBBufher B IRORHlas e/ dpaBa8h (wegnt.  Such
oxncﬂmantémmoﬁe misslucdlied Rnveesisaton 0fedch6n§att§vﬁlb,‘éllyﬁ use a solid,

ammoxi dation of a hydrocarbon feed to acrylonitril
partg:,u@tg1 digteggnepys estalyst dn anfluidgedpgatalysinbed to catalyze the

SR8V e Sh S, I SRl Walof oo

accepptabmmmldala;ndqaeld i In axiditio:r t prodoiciet ai¢ @idfically unsaturated
roducts of such hydrocarbon

recovering the
nitrilgn sHQh m#@ﬁ'da@ﬁe Heasliansealsarasnedaliy Brrdbiceppibpy peorduats such as
acetfoﬁftﬂi'eaq{ rd 'aﬁrdfe? m %ﬁ’d RS bmwﬁc %t eR%ofsses for the

cont roman a
cataﬂ)é@cammomdatmumfca hydvecammhfeﬂd aquaamrbrmnmﬂtahe dlsclosed for

cxalpi 18 E20h WS, SPSERNS ey, PhoSRBlockl BONE Ly

whldmir@lﬁgo BrataH HRrSin Y réfdrBAcgONPri sing the
ammoxi dati on product c) subjecting the aqueous

solheipsacesses widelyrussc lnaamnmerdalanabtle& farretovering the products
i Ll ation col um and(SH)&h a first overhead

of syt blAicElRh ASmTasthE" sk Ate A Drtuidation sbpaRion to form
acry&fPffﬁléNag@{erEH)@rBoHtﬁlsboﬂlésttéﬂbe oFObY BontadtthC He i from an

ammomdeﬂlon reactor in a quench tower with an aqueous quench liquid to cool the
gaseous effluent; b) contacting the quenched gaseous effluent with water in an
absorber, forming an aqueous solution comprising the ammoxidation products; c)
subjecting the aqueous solution to a water extractive distillation in a distillation
column, and d) removing a first overhead vapor stream comprising the unsaturated
nitrile and some water from the top of the column, and collecting a liquid waste

stream containing water and contaminants from the bottom of the column. Further
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stream cont ai ni ng water and contam nants fromthe
bott om of the colum. Furtherpurification of the
we@b@siomise@l | y unsaturated nitrile, such as PCT/US2005/000557
acrylonitrile, may be acconplished by passing the
purificaitine agf vthpoplefinraadyn unsaturded nuitrile s tsuchats oaciyldnitile, may be
t_least some inpurities fromthe o
accbpi/RHRY Y basSiiiang GBI dnar Sreq the Smondlisgiation column
to mmobve et 18gstysembt i ities Forpf Meusegjarﬁtﬁie,taﬂ further distilling the
ammoxi dat i on react or _%;aneral ly contains a’'certain
partiaih Atrited aerdenitiile THe Hluent fioe the acimbiidatich wsgstor generally

oot PRI Bt O e Aot ke
qudrehmowvenah &y afs®l stitginsalstroRl rﬁﬁ@%ia%id,gé{ggnﬁ Fﬁﬂﬁg&f‘?ﬁ@ to react

.sulfate. The used or spent quench fl ul
withy gRe therebyuormat @ weter selbble salhpbammaeniasstghpiasaimyonium sulfate.

Tod A Rl B BTty e an e
conqmr}drmisttyblcﬁll?ﬂ@at&i ORGEYOSIH bf inl h QIWi%rEﬁ&t?N LB% manner.
anmoxi dat i on of propyl ene, propane or | sobutylens are

di dt9qeyen arg puwiinetion systens. foutasrylondsle ZnB9IdiPAcrylonitrile
orated, herein

, . of ich are _incor b
obtéiP by 8 wriifoxBalioB ot AR, braeri. SElsabibisna g distiosed, for
exarfdié,uar.S. ReterNosT® 809 aD0hd 8 @866 Wil STIWHiBR are incorporated

manufa?ture of acrylonitrile is typically first
heregjnyeferesdt acted with a quenching Iiquid, typically

! h t L
{0 A, meftioRef EPEVE MRS LALMRS 160037, o i P, Ay ainmoxidation
reacibr donmathienaahsifactuchofarryiohiiie fis & piaig fira @recﬂ¥ %féHf%\%%’ed with a

dﬁ&i nﬂ. tgﬁ re,acﬁi on. The cool ed gaseousS effluen rom
quepgring (igHIc tupipalharaden i ayglengh  appssatust slckinasiBsguassh tower, to

r S 0 r.columm
cooh 8! ey, S el 5= BuSLNE vl O Sorfhiile, sucn as
polymegid ingterials tpreducéd darihg ¢hd esdadiono The v ok gadsdus effluent from

th a arﬁat us cotnt ai-ni n arious nitriles, water and sone
© Pﬁ%ﬂ?i BPparg §St'ﬁre}Mp'g9%f &M {0 8enabsasber @pperatusitsugh as a wash
colufifl WAabsatset d@lﬁr’ﬁﬂ, %Se{gﬁﬁgt‘}]ﬁtér %aﬁs{ég&r%‘ﬁluéﬂt Id'kSntacted with water, ‘

distillation colum, Y used to
The diquichcatieasn yiramsthiel bottora ef tearabisodvert Apparases kentaining various

niriGS, AR ) PEREAER eSS I fipl637 et kna digtiiation colurmn, aiso
knovdn 389 rdddery WollimA. ' & AMR' MisBiatfy %g@ﬂﬁsﬁé:}%&@entt Mter s used to

bottons of the recovery colum may to a seco
extragtively distill She cefream, frorsf iher sbisarbenboitosts tpmiroduce an overhead

vapdiut¥ihn rictio AERIARETe. fas: derbbke I G Prentvs 285,120, for the
recoléyuofchdpyibh b, e IGGHBraS Bt ﬁié“n%c%%ﬁ/ cd’iur}lﬂni rHB)?' F)Fééeﬂg fo.a second

. An alternate nmethod of recovery of "acrylonit
distilladignacalumn, sefepedeter asia. stipping, aslomnudés averhdad dfdhe stripping

0 e ve distil.lation colum. This L.
colug AR i G 2 i o@PuP a SRk, cand theufiauid bottoms
streamAt €dbniainss eWhtdro afds MRpuffiest TAPPARINGR! UMBtNRE' & recovery of
acetonitrile is renoved
acrylonitrile, also found in U.S. Patent No. 3,399,120, uses a side-draw from the
extractive distillation column. This side-draw stream containing mostly acetonitrile
and water is sent to a smaller stripping column where acetonitrile is removed

overhead and the liquid bottoms containing mostly water is returned to the recovery
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overhead and the liquid bottons containing nostly
water is returned to the recoverycolum. Wen this
woredohosed recovery is used, the |iquid bottonBCEUS®AN00557
fromthe recovery colum is nostly water and
colunpurWhesshis method ot seafveac &t used,rthieeliquith Hdti®ms stream from the
rocesojes f.or tsg‘ey recovery of .acr%l onitrile just
reGRAERr TR 1§ ROty WRISE And ARPHENRS WItR drages £ gesionitites

| oCRY ipan kdd finat ' of ;
acrg}t oni ?I;dﬁ@gé?% 'f(%r‘htl'@sr‘éerc Egﬁ?'ﬁgsﬁrgrﬁmﬁ?ojufs ng S?rﬁbeed’ the absorber
cart bacentadaati appropriaterlgtativinsrto ifacilitate the absrption of a&§Mnitrile in the

directed .to t covery colum i.s nmaxim zed. An
sor b fiiicss Wil 56 cnbepfialion o7 atianiriauh dhpspgosss stream
. . C r ) . o
L R s B A CRARARA o oo
feegiatalio ishalschasaintdined Iteviebxiofizerthanpoductresevdrg ianthe absorber
i s usdal ly an agueous stream obtai ned from a
ol Eilenh @Rt Fear & saoadr Walar that Bas acloveleyel of organic
o098t 214 & i Kt Mg AT sy s
within cibepaeniloniiriley recsiverye peeceassr elhS. RatentdNes) 60:14,966; 3,198,750:

o B8 5o 20 EERLEDY, 0P it S oaflorat by rfoence

herafidd aiscRizeObroBe Syl Rfr%@%c&?é”r?-an%ﬁpgﬁﬁé‘dtfohegf acrylonitrile and

above, in the prior processes for“the recovery an
mefhgcrilenitile Fanvthesammaxidation of & bydrecaidboarfeadeous t o

dd t 0.t he . I : f ly .. .
£ o A% 8oy e Mo, I i i3 SEtRs e eyarhadd Rusication of
acrgishitidiet itvis didvahtdgabusnidfadke radivim t watet wdthbh‘?éc%?/%éﬁ/ column,
W

f)roduce an overhead streamrich in acrylonitrile
prefesaply dQ éhe tojr onuRResRartion of thencelugyy ipl eatiser thieesxtiactive distillation

0 i ifj b t, . e
of SHBAN Sk o5l AL P BGEIRRHT T o cafpie win v
levelsef adeionitle. oT hisaiceylohitriléMieht Rieadh id ﬂ@icf#l?%t?ﬂﬁéd by subsequent

. @oi,urm during the recovery and purification o
distiiation preqess stersas mantioned Pover mat i on of t he

acH [y q o | |.C rihea .

SRS ARG B [ VOB By, g the

recowergand rpculngam bmwwugﬁdmeuw the foenidas fbetlhrc]aba/crylbﬂitrile-rich

andf@b@@@q&@%g%ql{ﬁgﬁugtgqsarﬁ,q%@é%’gl{ng;ve{rﬁégva\}rig\(/:ellgyofoacettoneitrile, the added
i e cQRt.ain L ¢

waté€ intr&adds tHeerungB \%Iﬂﬂn%gtosbé?ﬁdéﬂdflé@%ws%lﬂﬂm farit fuces the

wat er al so causes an energy I Ci épar at’i on.
hydrenilis ,capaciy of dhé eectmsiry abluenn dohprozessipyohesacryloalitie-containing

strop® Bk e et SHiehavalat And Sabaenen RMAiY: GeRy ssparation.
Thu8 Ok WolIF B desirhiog tSfﬁa‘v@!aeﬂr%?s§Wéré‘ﬂ% Qgg@gn"(‘ﬁ%&ﬂa water to the

provi de for the processing of a greater
recavierbGglupun can e resticad oy alistoatedywhite unaintditiag elgovery column

L nereasing the.capacity of an existin nuf act uri ng
sepRlRT &3ficiehsy o SHER A BicPeSS QT REYiR TeriBe fracessiag of a greater
feecBIROUGHPUL & M ¥xI6tRG! rdBBYdrp skly R

_ be pr%f:pessed_. The resent@icrgs/dgﬁ?’istgg%p olvpg%s?m&{:h% %pta%'ty of an
exisiing cvgsufagturingy pientt bk altareativedy, allowing for the use of a smaller
recovery column for the same amount of feed to be processed. The present

invention provides such a process.
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This invention is a process for the recovery and
purification of oiefinically unsaturated nitriles such
wW@sgqosannsyd onitrile or nethacrylonitrile, fromBCPUSMESE0557
stream produced by, for exanple, the ammoxi dation
reacti on of a hydroc8ubpenardeftss bnientisnich as
| ene, propane or |sobut | ene, in the presence of
i1 igverfigry dh a RIS fof e aFecRNRDK ARG Pwification of olefinically

uné‘a"l‘&r"é’té’o%ﬁnle&%h' X CrgFJﬁPtnlSQi?t 81%8@ d&uﬁ Qcﬁér?ﬁ Vﬁﬁjkc?cae?s stream

nprising an 0|e unsa ur at il

prodqcl@d)llw cﬂmeexdimblequhd amrrmmmenn hreaptier @f Us hiy@roeBEsbic feedstock,
Suq%i ?uench effluent; b) cont actl ng, t he quench effl uent

# PIOPYIgRP d PEQRANG 8I izphkiY'ene. in ﬁw Rissenserof molecular oxygen,

AR B Sl dpir Ry LS, RSO T TE: ()

wi t hdraahg foomiadting absop:beesaprx&eatms canyiridinglr aw  olefinically
stream co ter and a strean] preferably a

9
bot4NsRErat HM"ecWﬁgﬁ%ﬁﬁ@e%iseﬂw% 'Wduﬁs%ﬂufea@fé@pparatus to
n| t rbaé?ce ]éq%‘elneﬁr ng the stream conpri sing

f|n|ca unsat ur a ed nitrile to a first
d| sti |l )i on cootactingvther queheh sfflueatwithrep figsitd @mprising water in

oi efin cal unsat rated nitrile is distilled to form
an %npﬁbﬁorb;%e?@?%fﬂ R pfofTPaaR | JFHEMF MiXUFR comprising absorbed

oi I nitrile, and (e) directing at
Qfléfﬁl@é}fty Uhsagated me

| east par e draw stream conprising water to

t he uppéde) porthlrminawfng frent lhesﬂbdoﬂﬂrldmiarathsca)l $ide-draw stream
preferably at .a poi Pove élhe s‘tnream .
corﬁgmpﬂsﬁgg dvaler & I31 ;?fSﬁ@atRIP r@ Ynft Peitema ngtegamy gemprising
fi owfifidaliddsatirateFAtign, and using the side-draw

streamor "at | east part thereof for the extractive

d| sti | | 4d) on infroduningithe streaml cgmprising wlefiridallyi ungdtarated nitrile

h I n_colum. Brief Description o
t ndd DRa g BYRN o Folf ° et 1ol | dreal; GofRrisiicorplefinically
of uﬁ@a&ﬂ@l@dl metle 96 Hiéﬁllétl aBedrm NA NGB, %’e?é}ablye%p fraction
to the recovery and purification of acrylonitril

Detcﬁmpé'élrlge@l@flﬂlﬁﬁllbHnﬁﬂtut’a’(@d niiilenandn Thi s | nvent| on

pur 11 o451 on PEing st s RS 1 G B Yiealn FiSnrsing water

of t@thmwbpﬁﬁpbﬁled off theefﬁfdt Gl@ﬁﬁdtioﬁldwumhopbéfé%ly at a point above
is to be understood that this invention is

nowvﬁqr?nthgoslff%mh%omgﬂ%'VGrg)eg'ﬁﬂalbbNnﬁﬁ%@ﬁegnm@ﬂe enters the first
ac ydfadidd gbl%lmnT'Her ﬁ%?%@q #irqa‘%v bﬂ%r‘ﬁdgxsalt I@ge L par} thereof for

recoveryan ur|f|ca inica Unsatu
ni thie Ieackraptiwadlenﬂaﬂmrmbttherolwntoatw eunsaturated nitrile in the first
distillation column.

Brief Description of the Drawings

The Figure is a schematic representation of an embodiment of the present
invention as applied to the recovery and purification of acrylonitrile.
Detailed Description of the Invention

This invention will be described with respect to the recovery and purification of
acrylonitrile produced by ammoxidation of propylene feed or feed comprising
propylene. However, it is to be understood that this invention is not limited to the

recovery and purification of acrylonitrile. This invention also includes the recovery
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processes and ot her hydrocarbon feedstock such as, for
exanple, acrylonitriie produced by the anmoxi dation of
w@e@panssor nmet hacrylonitrile produced by the PCT/US2005/000557
amoxi dati on of isobutyl ene. Any amoxi dati on catal yst
and apurificationdof @lgfirdgellye upsaitieateds hitdlass prspefroll fromt lnther suitable

wh h d b f eed
oeBESEE i ST HSTERek LR Gy oo e, sofonii
prodiBBdi By K8 4R )fd’ati'oﬁ bh rOpRE i erridhh rthhf'ﬂB' Braduced by the
ammoxi dati on cat in swtable react or apparat us.

amnmlclatmmmfesobqtpheual ammoxi dation catal ysts can be

AaBbCcDd
gen ral ngzrﬁngg%ﬂon k@l a?xét r&rbsvgq]fagrg)ggé;rgarpgﬁgs streg/lg\s useful in

t
et g A o Bt s Mo, i . oee o
mole@ulao oxygen Cand Vamsoniay aSn reGatecGem time Premefice of a suitable

o R, STt s BBl 0 St B oo, typica
amﬁ@x@a@on%@ﬁ%’t@'daﬁ By gér?éréﬁﬂeobﬁil e fbll&vﬁrggr Q\Z@fot?méllae

10.0, preferably to 9, especially erre
be| ng 6 to 8, and c,d —A£BchDQNb,12C|h{whereabl y 0.5 to 4,

esp Ci alﬂlyfﬁg ﬁ(ﬁr r'Efg ' 3 ﬁ)qg onsnthérﬁepd é}arabﬁleS and K

COI’B)i—_-h&th@@ M?P}_cha ﬁh&fcﬁhfﬂi’rhé’tld:r%athgreénp ably i, To and Mg

W Bi Zn
corQ)FnatFIQ)rCér QOeerenfV, $h.efVerSibiGaMGeahy Roand contbinatidhs thereof,

preferably 2 ially preferred being 4 to 10
b = 0.0-12, ﬁ&%@i%%gﬁ?ﬁtagdl ° especially preferred
beiDng 2 Bi@and/orang pgreferawiy B of x depends on the
oxidation state of the elenents used. The suitable

amoxi d& | ofF il #-Qspeferahlyh@ 1uocl Seeshecialin prafetred dwing 0.1 to
or can be sup ted with silica, alumna, titania,

zirconia and the |like; however, silica is thepreferred
support b Catal(y$t19.@npreferabki Haoi DNespaigIns profotbd BYiky 6 to 8,

for the
and

cd = 0.1-10.0, preferably 0.5 to 4, especially preferred being 0.5 to

3;
and
AaBpSb1204 where
A = Fe, Cr, Ce, V, U, Sn, Ti, Nb and combinations thereof, preferably
Fe, V, Sn and Ti
B = Mo, W, Co, Cu, Te, Bi, Zn, B, Ni, Ca, Ta and combinations
thereof, preferably Mo and Cu
a = 0.1-16, preferably 2 to 12, especially preferred being 4 to 10
b = 0.0-12, preferably 1 to 10, especially preferred being 2 to 6,
and

the value of x depends on the oxidation state of the elements used.
The suitable ammoxidation catalysts can be used either unsupported, or can

be supported with silica, alumina, titania, zirconia and the like; however, silica is the
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amoxi dati on of a hydrocarbon feed for preparing an

olefinically unsaturated nitrile are disclosed, for
wex@sprmgo in U.S. Patent Nos. 3,642,930; 3,91 HCD8S2005/000557

4, 485, 079; 4,873, 215; 5,093, 299; 5,134,105 and
prefer?sd, 68porher eCatdlystor pnd asetnbyidatder prsssséY suitable for the
so%gag of oxygen, such _as pure nol ecul ar oxygen, nm

ammoxidatipn of A hydkerarepn feed fefePrapariagrany olabiniaady smsaturated nitrile
T ingLOf l .
arergfst‘é@'gleﬁ{/ fOX ¥R ple] g U4, qﬁ%t%g{ INbS? 3,@1?&%‘8@3?3;%%6%23,485,079,

n'feed to reacti’on

4,878,215 6,G88)299;dh 1 841 06k 5,885 086, herdin indegpsrarstbpteference.
aboyt 0.2:1 to about 3.0, and a ratio of about 1.5 to )
abotity S0HIGes Ogrc@‘b’gPFeéych'I‘?é RereaMalegylar exyaemomay ke used. Air,

hoWRARr O R HROPrdfERed YoliRe 6@%&%@%&@ lﬁe”ﬁ%%r&%ﬁo :Agemolecular

anmoXi dati on reaction may var n-about
oxygbnub the hydrquaglhen éddd/toatheutabtich dpparatoused fkthe ammoxidation

.though there is no er |imit for the nolar ratio
reaQOT, HHIDS 1T 6 ARG aF Bt h2iihto Al 3.0, BRd & ratio of about 1.5 to

abAP jRicked €actor, a ratio of up to about 1.3:1 is
sui t abl 'e. %ﬁesorre cases water in the mxture fed to

t hel heeiaronatiamb anarnosiai topydvecarbbe fed tettd rdattiow bppamtus used
eaction.and yield of desired ol efinically unsaturated
for & FyaexfaHosLisgclipr el VAR ERtWRSD Abogt OgRildel shatits: 1 ereferably
a 1S , - :
abJ‘awg 45,992 P B oliE§HB: 1 %%89% QEI_QI%V Egtﬂlsoléﬂﬁobﬁnl{lﬁﬁtfﬁ Hﬂe? malar ratio of

ded, is above about or de
ammopia to hydrenasbrain ithelfeed yo dies ianambaidatioh reagioer a ratio of up to

rati s .my. enpl oyed, for exanple, up to about 10:1
abQU?E}é?éﬁﬁﬁ%h@ﬁti on reaction is generally carried out

at | sopiBeaSEd WateM ih Mhé niikBrd AROR Bk BBBHEN 3 i

about 6009C. The preferred tenperature ran%eﬂﬁgttagtsomproves the

selegdigity of Hisoipacionagd viglg e idabirgd pledininally dinsetungtedbie.

can?; SerrRt " B e (Y, A AR PTG IbSRABY 1880, such as
propyleherahbi vidtet i adidd, &labtie abo@o®.p5: BIRM/RNGH tHe &fder of 1:1 to

above atnospheric pressure, for exanple, at about 1.5
4:1 poe Resinularhdagisiter ki hidheeratios may betemployed, fonexample, up to
abo'h?'i‘?el of about 0.1 to about 50 seconds nmay be

enployed. In general, a contact tine of about 1 to

abdlte donsedidatith feaciioeisgarnsiallyCearical dut @ ryiepiRaRrd Within the
e suitable for _carrying out an amroxi dation

of the t
ra”Q%Q&?PBHngP {haboui BP0 dse prajerid tesereraitie range is about 380 to
; . ! Lt he
oAU RIS SoNrG,
be Thef arudexiddtienmrieaygliory raay dregeapriad ioutl &t anprsuitable pressure,
V\}oel I eteg c%ﬁ alélyst or, prefer%%% a so-called )
howeye(,; Biefei@bhp duisopaitigdapyts at bat@ipsPBgEs orrabove atmospheric
t I j ' { he
pre 53@?,01?; regéﬁ{p?’ez g% ,a%gg’é E.S"t@ it ATHIRYsPRb Y YAlge!
Contact times in the range of about 0.1 to about 50 seconds may be
employed. In general, a contact time of about 1 to about 15 seconds is preferred.
Generally any apparatus of the type suitable for carrying out an ammoxidation
reaction in the vapor phase may be used. The ammoxidation reaction may be
conducted either continuously or intermittently. The catalyst bed may be a fixed-bed
employing a large particulate or pelleted catalyst or, preferably, a so-called “fluidized"

bed of catalyst may be employed.
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as propylene, usually at a tenperature between 370 and

485 C, is typically first passed to a quench system
wakiosk7asgo t ypi cal [y a tower with a countercur rBEE/US2005/000557

quench fluid flow The purpose of the quench systemis

to Tbmteaeﬁlgenhgamfrom th@o&lmm@daim dsfethemdrocarbon feed, such

as piBhes fistBos! G taipoaing Haavech, avBaang 4azrer i€ Wpicaly firs
paéé‘é@laﬂo' ¥ q‘i@ﬂbﬁ@%t&n SiHidHTd pr?é‘elll? a &&N&S@ﬁh aasc@urﬂlé@d;&ltént quench

iquid and is added to the ‘upper part t he quen
flundoﬂw TTlﬁae pluemﬁeorofemel qaanclga&/st@”avmto hentpmnehcess ammonia,

poly 4T and oaties iiBRfie {28 HyharargimatagbBieadtion. and to coo
the GFeadtoP @it ghk e aWprany Wa‘ﬁér‘"%slﬁ@ﬁ;ﬁé@ntﬁml ity sty L&"'é?élé is used as a

and ot her |n”pur|t|es i's renoved fromthe quenc

quenghbt bawid Atncris Bsldeg todhedipped partatfetiei quemeh dowerchThe reactor
nre ases are

o345 6 B b B 555 Bt oo
typiealiy &t a%nﬁ@‘ﬁ@tﬁp@ bf BBOUNB0 16 AboBXaNDE €. F\rl?otgﬁ %EI’Qan contammg

can be a suitable colum having one or nore
Watﬁémld»gaolmemwomwpames ipreowvey frarn I’hlwquemh aystem

R T N

reamt' ffl Pt Gz sogrieytypitially iskehit t@%@lt 8Bsdrbbl %ﬁﬁﬁ%tﬁ@@ﬁch as a wash
inpurities to forman aqueous sol ution. The anount

coluah 3r afpabers colipin: a|F|oy exeople stheoabgarber tan g assuiable column

vl B HBL Y T BoRhE, B betS ARy §ffou e

Hem&t@‘lbffmfena@a;ég raré ﬂyﬂleaIIWCéﬂﬂacweWﬂﬁ viedtet Wete askslQghier is used
to the absgrber. The resulting aqueous sol ution
for abserpiianngThe dvaiphakserkei amyleBidie; gselanddlecard isome impurities to

forn‘i %ﬁ[é’ %%?utb\hp' 7 houhP B g@l fdrABey lstt?ﬁc@&z%éiﬁ 8 to about 18

gasés are renoved as a vapo
partB)quVMibl‘ jz:yfwengfntt beefbmbl;oébbmm hhs abbet 15, T4l ﬁt@hﬂ@@téferably about

11 5t A fo S0 Bes Sﬁé@ﬁyPtﬁwlqn?t@feﬁ%dtth&éfe{swhtqfflu@nt added to
the ébébﬁb‘éﬂh THy %édm{‘gj“ég&ébb dsSsAafiod 'cBtha‘?rﬂ gqﬁé S %Bbﬁon reaction

further processin e acconp n accorgance
produats is remaiedofitiony typicaliyluthes bottnrmrmé theoaleshrber. tMen-absorbed

as8 AT iBapvel Ao ebat et aodll i3 hovicd Pbinsyabgorber. The
aquéeeli$I B IRdN ‘ﬁ@ﬁ‘i dh8 AVibedls (dedRRM o ]faﬁhéf ?Yéces'é'ﬁfbt to recover

|st){|call plied to the bottom of
acrylenitile ﬁndyacatommtﬁ r Althoughathisivbatioeis. nmdmtmfmareb)e thls further

proREndsRr o ARESRERUEELD Rl et USRIk prdoed FEs.
pr m3W}‘éeerddéﬂbhﬂthte%é@&ﬁisafselﬂéhyisoé’éﬁtr id ﬁnféﬂFﬁc‘tlbé distillation
HCN. Acetonitrile, water and inpurities are renov

colump Al tgeecaling; see@fery helumyt o élreyraoolvamwcdumncmay kwntaln about 60

u y.pi.cal haV| about
to aBRTSER0IAYG Mo 38 nicHl Pbret B8 et 55 % Eglimn, isualy by
an ihdiesot e @kchagsm, AGRARTISarsd 'H@b'ak‘e Y886V er€d @sSd Vhbor stream
and separate the acetonitrile product
typically from the top of the recovery column and this stream is processed further to
separate acrylonitrile from the HCN. Acetonitrile, water and impurities are removed
from the bottom of the recovery column and can be passed to a stripper column,

typically having about 20 to about 40 trays, such as, for example, 30 trays. In the
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fromwater. Acetonitrile is renoved as an overhead
vapor stream A bottom stream containing water and
WO panTasses i s renmoved fromthe stripper and negT/USIINS/000557
exanpl e, be recycled back to the quench colum as
strippencoiubirg steam As aumablyemspddombmlearmf separafeyihegaddtenitrile product

eous solutjon fromt absorber apparatus is to
fromaystarniAceieniste BTN %ﬁ@naﬂwr%acﬁﬁ@m #9415 A botiom stream
ot vafor &ty ifibyhlos SEMIGRN Foin B bR may for example,

be resyclest haciolouhe queabh a‘,slurmmlasepwnph diquiche col um
di s Iose in US P g}o 399, 120. Brocess
St 1 K ANeRE ProceIe e BLbimg T adusee §%‘ Homnfepm the absorber

appdra gla)sefs ) BhQ@'tmg é?ﬁ.lﬁﬂmto b )@&‘fdmleechsﬂf’a‘ﬁoﬂgc(gamr‘\t ?ﬁ o-called,

to out 20 trays eton|tr| e 1S concentrate
recovenyheatg:mmﬂrmwirty awsiderdrawt Ipeeﬂerachly do&g@tédomsthef; lower half of the
returned to the recovery c . The bo this
recgery oMb sbag s, Jo SramAe ot oy JAbesst oikhS: Patent No.
3,3§%r1%m IASEI"HCEQS TR k‘ﬁl}érﬁﬁeﬁf ihd GldeP§anAR gérftctlésﬁqquch smaller
ove. In the process 'S 1 nvention, iquid
strigpidg- ehrlemni gor emmete fmaonimg taboabdor meabappat)aﬂrws. Acetonitrile is
an ab er col.um or sh. col um, and at
corRE Rttt R FaBH, It whiler g lisark baamS, ' retumed to the
recgvérycécﬁdnfno FheCEONSHY &Oﬂhw’rﬂwocﬁ’ﬂ‘ & ‘?%er ééf)(tc%ldrﬁﬁ i¥Rdeflar to the

portion the recovery colum, and pre
bottmsireamdasulhg frioot meelaygefdtmperaasom%uatwdaabdve

i i, RodPeso Pt S HRBIER a8 Hitis, RREsae/Sipgoved from the

absbﬂk@ﬂapﬁalﬁtd’éirm@ferélbﬂ?haﬁ hds ofder CUMnSSES WaBA L dluMAl @ind at least
and m nor anmounts of "acetonitrile. Preferably the

parb@’d preferaily all &f the sigecdrawsis giregiasbiorre reanyenhegluims, preferably to

o S AR gl U A AT B, e recovery

columatdbovealvrereatit ahuesuBBiutibs fAfm aBetadotied gppdrafus enters the
exanpl e, this _side-draw stream na npri se about 70

reCqYST el wEhighgidensirawnis Reaferab )(Maléerprlaf@rraanper such that it
conﬁ?@éts t’%@sﬁf\n}%}?&“&n@ ?rhﬁ\@l‘ Qltﬁtouﬁfsr 8?5{:&%&;% 5@?%%Wﬁ1e absorber

acet oni raw Stream prefer

appsahatubdsieh de4an ablsarbemxmllumﬁOl@ aperateddesuth ld way ahd the side-draw
| ess than about 50 PPMwv

f
locaéeégerﬁéqh %aaﬂar tt‘ﬁs?é grdigyvystreans ¢eaprigasomostly water and
mmBP MM&‘&%E Qi ééétbﬁ‘ltrlla_ hep& anrﬁb%wtﬁfér G N &g&grﬁ' r{ﬂgy comptrise

her conponents such as, for exa acryl oni

abouhéFOI—m\labWte% thgIalbpencleat V\mmeparmd)nespreﬁemblyahboubeﬁ to about 95
abI taken from

weiglt RRIRENbRSIST.  The BI0uRh of ACRIRB T GAB N Bide-tav Roam preferably
shoGI@i H&Mesd e Qﬁ&fte’f(ﬁpgﬁﬁ rbeWﬁllioﬂ‘”@f}Mﬂt‘tPﬁfM\W%ore preferably

colum. 1n the proces hi's I nv
lesssthaa-atraul 56t I?EMW acetonittile, ahd avdst prefepablpiess, than atout 35 PPMw

aceldflspe 1 iqe G b 4HEn MBBBVETYEBI G SUBORRIE e as, for
exaﬁfpl% agggx&.ﬁnéfanﬁl PONN WiRh Qhe T S5VHBEY apPhils is an absorber
column, the side draw stream is preferably taken from a location on the column in the
lower half of the column, more preferably in the lower third of the column. In the
process of this invention, this side-draw stream from the absorber apparatus, or at

least a part thereof, comprising water is directed to the upper portion of the recovery
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Patent No. 3,399, 120, and can be used to assist in the
extractive distillation of acrylonitrile. Preferably,
w0 b@so70dee dr aw stream or at | east a part therrcCf/pS1085/000557
directed to the top tray in a recovery colum. In the
coqumnosudn tasuhecaa@lsaehveieimmlaﬁ@d tyim ok recvegpeaolatrn disclesed in U.S.

Patgt M SaeaeliSiang caft he Usad 16 3t dnshe pkFRahe, istilation of
acryiBRitfe! Yrefdrhbly! the é}ggidra\ﬁrét@carﬁ Nrsat$edst a féﬁ Flfé?éof is directed to

wat er exerts an extra on th e recover
thetthpr sy |rd@crmengcolmmrpr dnemeu pngorca;bawocgssa‘s descnbed above, a

s e A MG TE LA T T e S o s
witH f%kﬂ@ct%%étﬂ%‘hoﬁ&ﬁ%été&yl%ﬁheaSA&dﬂtlé\’?%@ ks rex‘ﬁ‘é' éﬁ(]"‘bnt water

preferably provides nost or” al he water require
exeftsr ap hextesx foagt onv thed |re¢0\le|mtcrcrblmnnTﬂnerab)d eledresasirg thearprocessing

capffidot 17 RpuuP Bl s T Bonlonllhe SEnBiee Seafe. B Tha method o
thisliRg&ritich, s Ildélﬂﬂ siie-HRRY $RInY 86 aVBd®er BB hré’t@é‘ Lsgcll?%s an absorber

ot herwi se added to the recovery colum. For exanple
colum piedenablyopravidess irestd Davalhdxﬂeﬂjlet watdreraquiredefyr the extractive

st TERF GRSt SFa{1Ran otk EIRET o the,gpsorber column

is aptiedian PMas abmiét solferitovaiee Wr ||9Q)Ié%ﬁ;’ 6£at |kt bnﬁ:rﬁm ¥Pthe solvent

of water needed to performan extractive distillation
water, thatewprldobergthepvigeraddrsl to Shelgedevaty sealemm witoe lexample, the

eGP S AEHE AR BRI RHDIEH M s 01 about 100

percbrﬁl préfarabdmab@mtm ¢ aboUBd00drbent] and mestt freférablBbout 70 to
which would otherwi se exist if the full amount of

aboup PO RfrceRl Afrthgamaunicef Waler naedsdde pastairean pxtrapideydistillation
in tHeefMoR/EH%HIﬁmfworTﬂlgg o‘@balla'vJ E{i‘%érﬂthemcg r@%% t¥& ysgd,to cause

the iextrabtives |ohBiHIdh<ﬁwo$tthfeaanrybh&nllef nothet I’%cﬁ/bgprdﬁmmlahon column can
appar a as, for example, an ahsorber col unm
red DT 160 10Bpine: GO MWRSE HBRRGGE (a3t b tae Hlhgmount of
solv@n?'v?éiﬂf %sStaH@@H‘ AR PR aftldS PERRTe ﬁpé)%rn%ﬁ'%r?i %}néﬁtfs for the
vel's o

an absorber columm, containing water and |
distilatioroin thei reeoverytoolwnm Aa‘meabsmdbebomnhe ansynt of acetonltnle in

bl | ti th d
the 87y sitadl Gied om e Rk Srsireltioosuth & i) erample, an
abs @D 'dRAIMAPHTAE b Eé’;ﬂ t%ea Uﬁlﬁﬁnuﬁh' OneabiHN Rﬁ‘rbtﬁéimng a side-

achi eved, for exarrg pl aci ng one or nore
dravp shieam Giomi apchsarser appar@tummchh@s fansalasdrber oblutrimg containing

watGR B 1B R e aniielh BB sPPF bR e estanirtus, preferably at a
loca8ER 2dktvieStheC SidbdrhWeors the aHBsorhst éﬂ%?afﬁ ur le%lble means for
streamto the apparatus, for exanple, at a | Ocat

coolingndhe iabsorkeragpparatuss canobe viaade Tme Qqqhegmamasbe achleved for
Pr ef | | d ,
exar BB 5o BB 61 B oo B a6 BeRParh i 455 L spcton o

the hbsorbes @Pbéfat@@l@%@bﬁﬁo aﬁo@lop@d)émf‘w%ombéhrﬁ G%ibéytﬁat removes a
such coo an be achieved by, for exanple, renoving
stre@grﬁromrthm abagrbqrr@paratus cools the stream, and then returns the stream
to the apparatus, for example, at a location lower in the apparatus from where the
stream was removed. Preferably at least one pump is used to remove, return, or

remove and return the stream. Where the absorber apparatus is a column containing
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contents of a tray in the columm as a stream cooling
the stream and returning the streamto the colum on
W@23G05ay880 trays bel ow the tray from whi ch t hePGL/U82NF/000557
was taken. Preferably, the anmpbunt of cooling used is
trayey) suobuobolingatamibe aghisvedeby, hfer dosimipde, remeviagopart or all of the
wat er fand acetgnitri le in the side-draw stream The

contgiis: ofod 1Y MHBRCAYBN A%B-Siream <stlah e stegasn, ?'ﬂ%ﬁ?tuming the
r e ;

stregif (BARD HMARIT B4 of 1Dl RO ROF AT e stream wes

takenk efreferminlya thecahoom ohaooliry abedtis @meamount théewill achieve the

di stance fromthe hottom.of an absarber columm to_the .

desiisy frefinal SR Emandvaeonfte J0<DRraHocs s Rt aTHE location of
. i St i

WhirET Mo SRR RIRIN ' (aREM, oy Setbier BERRrEiO RN as an

abslosbeocoltimayist also leefactqr. oThishsde-drawnsire@he is pedembyy taken from a

'°C%?%€%§S?&U%I%?§L’é éﬁ‘gﬁgg%ﬁ%f *rgeﬁhgﬁﬁq%h épgﬁ &hsorber column to
the ABpYbPHE tb u'?nn.Tr\%eplt’Jﬁ% QB@JrB@F‘%fJnﬁ?ltdoﬂfhiﬁé lﬂéaﬂgh ihe side-draw

recovery columm usually conprises acrylonitri
strefaynl i geefecaiin talen( #1oM) avbcedtidrothdt év @bsubbne-third the distance from

cetonjtrile. Preferably the recovery colum is
the%ﬁﬁpmtayf%ﬁ‘ftr?ﬁrﬂ@{'egﬂpﬁm?'hat t he anount of

acetintddovery EalubitCisIBIISBN derhReBintAthrRe i

PPMn, nore g/re'fgerablssfyrig ess S_{h.aprzerabou'{| Bg&PPMN%aISBrOV'deS for the
separatisugih acetonitrije sfsoml ecrytoriiside. at Ehusethe ovedwasf fidotion of the

reog R bl bR, BBl i horR £H6RIde (HON) wit
lowVieVsls dfr suBtomigils] RrethraplystHecsbolegedlimRsepdeted it a manner
Is preferable to add sone solvent water in addition to

suchribat thr amaeuot Af raeatenitrkenin Hae syedhanst isalgsarthensabaut 50 PPMw,

SSJ ' € [ jstillation. Description
mo%fﬁeﬁ%’a@yg%s%gh%ﬁeﬁétﬁﬁﬁgﬁfm.he Figure, line 10
corklonghat [3r pessitsle $b ropratectierprdtess bhehis #aaimibn without adding
effluent gas fromthe reacti on of propylene, anmonja
any giventwalgr 3o the HaBeePeitionofibg-fegpeeryaaidmn and using only water
: [ a a
or 58 84 08?58y TR H SRR, 2580 i sovert
watec et addition ite thevasiderdreapstresandromyibe idbisefber(adparaiugitd assist with
bed-type, of reactor is not shown in the Figure). The
the E?‘Uﬁ%@% dghilleieMi n 1ine 10 is first passed to a quench
colum 20. In quencheeglistiBh ChelDla eous process
streamis contacted W nch liquid from
| i itefedingAtdthe drigwrey diam tOmontains g \waoeassastteam comprising the

Lmpucrities is renpved from quench columm 20 through, ]
reagtph eflierk tas o 15 (eastien ol dPRURNSTRERRRACENG @licinoR suitable
fluiebebLugpé @ases do%@éﬁﬁintbhé SRR figRli amm%aag&h N&tdiyst. The

and are sent as feed To partial condenser . Any
procassdairesen campyisesiacryildrdirile, HCN, acetonitrile, water vapor and impurities.

(The fluid bed-type of reactor is not shown in the Figure). The process stream in line

10 is first passed to a quench column 20. In quench column 20, the gaseous
process stream is contacted with an aqueous quench liquid from line 22. A bottom
stream containing water and impurities is removed from quench column 20 through

line 23 and sent to waste treatment.
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acetonitrile and HCN are renoved fromthe parti al
condenser through line 32 and sent to |line 47 before

wenios/7eg0 t he recovery col um. The non- condensedr/US2005/000557
material is sent by line 35 as feed to the | ower

por Thewoofech hertdesfitieht gasdd leales thengtiencte tbRinan ttth)ugh line 25
upper portion of absorber columm 40 at the top through

and jgre gent r@ﬁ]é@ﬂ@ewsmr@algggaéem BBnovRRY fetdensed acrylonitrile,
|
ol Sinct PATRE ERIR. (0, 1 ARG AR HBIN ine 22 ang

seritnpuihet4Zbeiose Eﬁt@‘iﬂglltﬁer 1ROVEgy chsanbeThe ﬁbhﬂi@n@lén@ed material is
bottons stream through |line 47 and passed to the

Sem&sbveeﬁﬁ:@ﬁdﬁﬁd(%ﬂ@dqwﬂ pordion; ft ab%rb%ﬁﬂibyp@ 4. Wash water
ent&fd i‘r@)uggg o7 4%@&)%%'&{1 anggninsﬁoé{l i P%)'\) mﬁgp line 42. Non-

around operated I'n

coridenisables ydsesiaae iheay Gonpthei digsodéretolumn through line 43. An
acrylonitrile and HCN with a | ow amount of, and
athﬁoélﬁeﬁoélﬂ!%ﬂ cRAtaiingG Watary a¢rylaniriey aagiosirilerand ingpuritiasg removed

fror@glf‘%rm é,opgb%‘ 5&9[—rﬁ1dﬁ§ne ggan%pstPéHrﬁ'tﬂFbLg? rﬁéé A7C4Ad passed to the

hr ou tO0 assi st
receveryaxoﬂuma (alh etdrhd:tale distilztiohetgple of omumn)€5047 Recovery
coI Olsadlstlllatlo col umm hav preferably
S% ek Goluny 4 012% QO«%@@ yAptlmgrp CORIKR 44 arﬁie44a and

opeE Ly iﬁ :a El% r%f]'% %@Q@Gr&ﬁtsﬁfe}%n‘? % nﬁ@e\ﬁ%\heté,h?c):/rgéb?utnle and

tray of ecovery col um
HCMf wili tar st |amx)Lmtsaf; lahdt preferablyumam @beiomtrﬂedsmodu@d This side-
tion to the water

Patent No. .3, 399, 120. | d
dranys SERRIP s, AUREEEGHA T4 19RPaBION, & BRover SRR ER) thgughdine 48 to
assi@Rvif tHeE RSt eCasHIRionOoft @e‘é’!uﬂ&n' lidee473- Ré&%\‘%ﬂ Zf8lutngn 50 is a

the use of coolers 44 and 4 i n absor ber
d|stﬂlabqnmllsmdehmrnagq ptefemhlw&mnpw sto rabowt €20 dmgfsm Although not .
anou to and d|re
shofT e Fabvc iod 4B atolefen v Hupf Kol aioR 8 P! column so.
ReddVery 6OUARESO BRE bethed)pe 6f ekthactveldigtiativacelunimaisclosed in U.S.
ordlnarllg%re gquired for the extractive distillation,

Patenk Neb\3,392420y meaddmﬁg tohtheawstait from sidecirawhsiream in line 48,

warlP LS SRR SREB ShbASEENASH 1G5, owever. e

usecofl codlefs)44 Ends44& dn cibiserbdrcdliMnad® wh préducsside-draw stream 48
required for the extractive distillation increases the

Comﬂftﬁ'%IWEﬂe{:@ﬁgcml?oroﬁ”wnﬁn@f%ﬁetmﬂd% Redpdireatingi tahe side-draw
streaf tBrtﬁgft;?) . lrrgé‘t \%Od%ﬁﬁ &fns cB[un]; e anépﬁ%ﬁs mgst or all of the

I st oni

solvreeltrmeﬁdr tmtas omdlaahhyal@qwﬂed I"fot th@Bgﬂﬂad:tlv@edléﬂllatlon thereby greatly
cQ ndeﬂsed in condenser 53 and sent to decanter 54
redygiag dha Ryt efnyvaiar taak wodlthptheryiseabe s@cansarydrt the extractive

dlst(IAE?GHQﬁ éd nﬁl‘cﬁet&ré%ﬁt fin Wgéd\fér@%'bhﬁﬂn (pt '@E@\?@?juctlon in the

fro ecanter I's returnetd to col urm

amcburrtooghNatenereﬂﬁlreA fowt theneexdractiven distillatibni ingreases the hydraulic
ed fromdistillation

acetopitrile_and water is_reppv
capagh, fheeluiiy s%ginichris bsnefisial 1okpreeessilly atater aounts of feed 47
‘ j bf i h
in dgzl‘i@%é %@gghnw 5 ngdggtnw QﬁGZ-ﬁgg Zégggr’rﬂﬁ/etd %s Bh®etiead vapor
throiugholireo 1524 ebnbenséa ibycondenser 53 and sent to decanter 54 where an
acrylonitrile stream is decanted and sent through line 58 to further purification (not
shown). Water from decanter 54 is returned to column 50 through line 56. A

bottoms stream containing acetonitrile and water is removed from distillation column
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reference, to isolate purified acetonitrile.
I nter-stage punp-around cool ers 44 and 44a have a |ine

WG 2065070880 t hdrawi ng a streamfroma tray i n t heCTDUB20081000557
passi ng the streamthrough heat exchanger 60 to cool

50 thireugh linard mwmaytbm subigctautocantdlitéshad pueiéioatidr proglesses such as

the,PeRST BIsGlasSARahS. GAUPRNOF JERE Rl opmATales herein by
ref&@Aca! ﬁpléb%tégﬁﬁ\é@da@é‘t iRV F?\gelastﬁ étﬁlﬁﬂpt%ﬁoﬁrjﬂ? cgolers 44 and

stream throu I|ne6 cool’l ng e st
44a haireatllr@(mamgmthcﬂi@\nmgjarmamm‘mgﬂ artsa)cmoﬂheobcﬂmnnaanpasmng the

to the col um through |jne 64. anpl es Exanp 1
stragn il HppnpeciATTaRs & Gapoioh Biactiesger anangtuming the cooled
str n'?’t\j\fi‘ah IlHé'éqlgtoath%CEr?M@@r at FOE8) bBBWPHRAF ror\‘;\‘g\ghlch it was taken.

sor be col um hav t heoreti cal sta
Coelmg Qiptbd ahsbtbél&dlumhmmndiﬂalsblrbe achéevest by eemooingmgponlon of the
um. An eff

SHSATBATLIE 4HNER b b CoagaHte: 2Tegny Inhagheoxchanger 63 and
retdrhﬁ@ttﬁg doBIéd“ﬁr@é}ﬁ%lﬂ?é cSlﬁHﬁWﬁr JEh&el ean
r ght rat

to-acrylonitrile wel o of 9.8. (Lean
water is the water feed ad:'d@njnpzle st he absorber col um

Ex 40 lthEOUQh line 42 as shown in the Figure.) Aliquid
raw of 89.5 wei ght percent water, 9 weight

Pergsing thé ra)ﬂpﬁféthé'dsesh&vﬁlﬂ\megp Lﬁ@ra?\@néln'lﬂ%eaﬂ%n?éa computer
parts per mllion by weight acetonitrile was

modeling pbgrammanhabsdrber behumm hawngta‘ﬁ thaypretital stages teavwequipped

wﬂ@% é’f‘f I|%§;§i‘}f/ﬂgéﬂt§5f§ co r%egh ar(? Cﬁ\ée Lﬁpé? Lpﬁ){rltnéc@'g of %he absorber
col@fn! i MY edidnt h@mmﬁqd@mﬁ sbIUAMRS 00TF{(B]. 8PS0 Ris treated in the
colum, all the water for the recovery colum cane

absorlg qu@ngutngaéemwmﬁrt@cawomde yegighiatiord|9.8. (Lean water is

tne JBF oY AL AM! LOMADEIARISNBF T10BYfS SBLahown in the

Figg@. um. I|d1u1da§iélet-dr@lw tccf raeotucwe@ht hpeis@her waterc U aWetym percent
rate, §ercent and 63 ercent of the acrylonitr

acnélﬁaltnﬂ@m avgight; pewept HfsNtapd 26 aﬁﬂarﬁﬁrnwh%d)yt wetg’ﬁé (PPMw)
ace f?ﬂ%)%aé:% e%fr@ﬁﬁﬁé%sorlﬁeni ESlu?‘r‘lrgghFcL@H e &4d8-draw and

he abs er co asse
direrctﬁd/mmednplofltlmenr@ccmedy melummlas acsdl\aerlt matedepiatententhdsing the
recovery colu tion. gro t| n i ncreases

t
intef AR BOANY e darey Sieam OtRRECPLAY @flihe water
for EQ% leﬂg?\éé/fg[gollglfhnp élﬂ%nﬁoﬁnﬂ'ne2§lo‘ée{ir%§\f‘tco rp%?@&%' ¥ ¥onventional

ng the process of this Inve
procesgpwitk mossidetdiawdromedhe phisbdvareand onlyr2@ eslion iRT@/édrdater-stage

coofild e <DRATELEIHER. L8 PHRITOR40 TREUORS the dreler crquiation rate, 52
perédRIBRdVES [Setebiri e tht Borforiitrild 1ap BBK Hrespectively, of the total
amounts fed to the absorber column were present in the side-draw stream from the
absorber column, which bypassed the conventional route and were directly
introduced to the recovery column top section. The resulting increases in the '
hydraulic capacity of the absorber and recovery columns were 25 percent and 27

percent, respectively.

Example 2
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inter-stage cooling in the upper portion of the

absorber. Reactor effluent fromthe quench col um at
w@2®5HB7088@ 37e C) was increased by 50 percent BCUSESS/000557

i ntroduced to the absorber colum using a | ean

wat gsingothecnolcess tof ithie ummrghm raatbd)mpm‘er%lriaulaﬁohl\ﬁla@ @erformed to

si de-draw of 89.4 weig percent water, 9 weig
prog@ﬁ%é?ﬁreaw%%ﬂdlﬂqt th@ugbpét Heinghfixesk pelsmn sv@nSamw Bardware. An

oI 56 SN SSSERRAL | 455men T

intemst@gn edotn@g timehé Qﬂ’bp@f potiorr of tve apsedenmResctar effluent from the
soI vecgt wat er rezC acement . About 47 percent of the

W at Q9% dca 87 p by v Inswaa@ﬂu kyr 5@ peraest and was introduced

f I [ t r her,
© tﬁg%‘&%%%ﬁﬁ%%ﬁédé'é P AL 0RO RI . 1. A i
side-desve f afr 89. 4wweeghi| peacthly watdr @duweighti pdreebhachsivied,y1.6 weight

perE s HOAS0: 30 Grarachgl BHIoh Byevaisht RERMYYsessatilaatas removed
frorﬁotﬂlé%fﬁs' ?61%\] cél?ﬁﬂ}’&ﬂéﬁ A eﬂgf tifré&@&'tB”ché QH%%f fi&$8&very column

exanpl e conpar e conven

as alsstvebé wart@cmpdﬁo,enmrﬁc gstsout dyt perceniodfi the adnylbhm!e and 62 percent
and renovin si de-d

o ACREaRTHe el FEoid ascAeTaN WG i) Mg TR ot TheoRbuber column
wer‘é%@ﬁ@ﬁtyl ﬁb%“ﬁb EPav?Efr@&rtn AME 1R etsre {N\é?? Glrgéﬂ)) hetbbiB8ed into the

e recovery columm, tes

recovary eatiimg top eseleidn.a@anseqapatty, tegnobéd\kmﬁagédlfsl)ablaos@amounts of
al on reducti o

nd. reco ol ums
aoridgiyhe BN BimaRapt e Aorvations] ecRuS i puRligation route.
| NVRYskOBxarmpleadshéw aRat, Fimeael fd"éoﬁ&“ié‘httlongp5bsorber-recovery
exanple, fifty percent nore product t roughput, can be
progess, @xtrd damling Iglth@ﬁbsblzban Ooiumm | 4rad remowogwrmaqmmjs side-draw

stre%ﬁgﬁ;ghe SE’%(W %!r %EWP ggﬂe@g?rgpg\?ankscg n to effect the

exn@bnm difitil dBore B Al ITB6Y &oans Ré@bv&yscdmﬁhf rEAlHe@N® Metdasing the
be apparent fromthe above description to those

hydeaylic| cagpacity oh ol the ahrosbenand rranyenacelumns: along witle a reduction

oG SRRSO G2 8R40 RSB A BB proce

throﬁ@hﬁﬁﬁ fdrléxefmbledflw péasemd mor prédiet theughpaf, Rahaieedchieved for a
reference in jts entirety. That which is

given %l?%él%lﬁaﬂ@ cRlURG SHER a3 raCRYEQaM@AY and
pu 5 [ t L |
2Oy SRR oRoRONS AR DB AT AIL! 155 48 ket ot
andsaltaaatlqumnb@dm@rm dnldnvmaidsymtmf&talﬁbﬁé ewlilinbé rapparent from the
aqueou uencﬂ liquid in a_guench apparatus to

ab%?o%%é'paoaa@e eqSEHeR iBriheuai: ddiasei andgother altematives are
conghérédﬂéa@bévénﬁ@ WAl Eh ool o Jotﬁ%? 3k Mildn@nt he

aseous quenc ["'uent conpri sing wat e
i nUarS aBsmnmenalaBptarmApplrbatlcﬁmram)’Ea}ﬁ 4ty ditads oni Jdriuaey 9 2004 is

inco‘?;())gl:%{celdS hglgein by refergnce in its entirety.
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absorbed olefinically unsaturated nitrile; (c)
W t hdrawi ng fromthe absorber apparatus a side-draw
W@ e0samssoONpri sing water and a stream conpri si PQOI/US2005/000557
olefinically unsaturated nitrile; (d) introducing the
Thad whietmiscelaipneédsisng ol efi nical |y unsaturated nitrile to
a fijrst distill afﬂio col um where the stream _ .
conbri sifh@rOFeEs Iar éﬁ?ﬂ?ca}ﬁ%'a{t%ﬂ%tpéﬁ'f'ﬁ??w 10& glefinically unsaturated
nitrifbsShrom! £PrdcRs3BBART @hbigng! s!1 11 atlon to forma
fraction conprising oleriniCally unsaturated nitrile, _
and (e) (8) r econtaptingea proEsssr sivean reampuising rdlsfinigally unsaturated
vvahtjetr. to the first distil lﬁ{l'i on, colum for the
ext VLl | WEN Qs eAPeats gHewsh {iAWidifep; Gliengh goparatus to produce a

UngRisdbas bh BffluRni £ rabsidisi || aki _
gt St Sobbehyr bty ST E T
unsat ur dpkd miontadtiog dbengassess ageyichreffiuehiewitd.a indd comprising |

oo BT 1 (RSOt SPaER 1ot T G ARUBOIPRHS Sgmprising

Pr ap¥baiRt olfiniChly Bhaaeate@hitfeal m 1 wherein the
absor ber apparatus is an absorber columm. 5. The

process (©f ClV\é’ﬁtha_WiW@eﬁreﬂnnthm@b§orlmnappanam¥simgidﬁ-draw stream
| efinical t ted nitril i 1 hd t o

b SBriuE i Vateh 3Pt . 8hSim Setrisid hletls Al nerlprega nitiie

si de- dr gay St irRAIARIHERR étﬁ’é‘aﬁlié&h?ﬁéiﬁb'dléﬁ’ﬁibélglnﬁﬁ’éé{mbted nitrile

at a location above where the bottons stream énters
t héo f ar dirstdidistiliatian | ealusy) uwheres. thehestysrans e somypirisitigai atefinically

4 [ he.. ahs.ar ber, cpl u .S, cooled. ..7. .Th )
pr%gé@rop Hcﬁ 'é'fﬂ?n 'g @E@#e&o ! ?t]l‘ Fégg?t'vc?ng'sﬁ'lﬁﬁgo%r%ufﬁﬁm a fraction
coebmiprisihgusiefinitally aeeltinaged RRrilabagdber colum. 8. The
process of Claim1l wherein the side-draw stream

conpri sé® at directitg dbe usidesirpwr saamagosIPrisingvevagat .to. the first

The; 3 i .8 LNk |.d raw stream

-SSP Roblim T e B B b nsaurec

Anngrilerig yhefifst distifiatiqr oslass. f or the recovery and

purific hi on of a::ﬁr%l ?nitri le froma process stream o

pr ducej ByPfacessnpo Ll ilovhereln the mletinieallypumsaiwsated nitrile
comPris8s XEHiGHridier eof conprising: (a) contacting the

process "stream conprising acrylonitrile with an
aq@eousThegroteds quCHimR wheueindhe appessd sisedm iprobiiaed by the

amnioxiaation of g%‘eeendps?ocﬁjéclnqgrriging gr pryllgrilen.g acrylonitrile;

4, The process of Claim 1 wherein the absorber apparatus is an absorber
column.

5. The process of Claim 1 wherein the stream comprising olefinically

unsaturated nitrile withdrawn from the absorber column is a bottoms stream and
wherein the side-draw stream enters the first distillation column at a location ébove
where the bottoms stream enters the first distillation column.

6. The process of Claim 4 wherein the absorber column is cooled.

7. The process of Claim 6 wherein at least one pump around cooler is
used for cooling the absorber column.

8. The process of Claim 1 wherein the side-draw stream comprises at

least about 70 percent water by weight.
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(b) contacting the gaseous quench effluent with a

[iquid conprising water in an absorber colum to form
W@rooaquseus m xture conpri sing absorbed acryl oPCT/DE1083/000557

(c) withdrawing fromthe absorber colum a side-draw

st ream cbhmppradess ofa®kimad dvrerbit thensidetdrawnstream comprises less

conprisi rylonitrile; (d) introducing the bottons
thag@,%gﬁb@%ﬁ\ﬁyv{aﬁetm@@% | ation colum where the
bot{pTs &4 T 8RERGYS efficidrt 'g%*?ééé 38r QKE ‘f"@éd\)éfﬁ{1 and purification of
distillation to"forma top fraction conprising
acrylonigtilerfiremi & gproeess ¢lgandi preduced byhthesanenakidaticst oeanpropylene,

congri si.ng water to the.first distillation colum for

Propaf 8&W’%f§%®eﬁqtqqmgf3'% of the acrylonitrile in :
the fi di sy ' s - .
0 'ai m 10 hherer e FRE T B EEs Sfend rRpASRE G cHgnitrie with an
Thequeocespienchdiqaidrinla queachiapparatueatd protkice a gaseous quench

punpzarqund cool er | sed for cooling. 13. The
pr%@%@q&m@@l'qﬂ i@“fﬁaﬁ@ﬂ 'n the side-draw conprises at

| east akgyt Bt é‘s?@)h fluedih®itR Lhk i
of d ai &}1]3 m%%é’}% iﬁbt ﬂgegsi e- gr w cgrre:)fr ?ges ‘ ess (?.ﬂgncompnsmg
abovaten moarrRhbodes cohimn td formidn atiheoys obdsre cdm@risingabsorbed

10 vmngre.hq solvent water is also added to a top
pm‘gtC AH¥Ct he first distillation colum to assist

Wi th thgc)ext WARDr2Ringl $ionh | e Absoder EBRINKA °§ﬁ§i8|eéﬁv\rg¥v stream

Claim 10 wherein the side-draw is taken fromthe

halcPmygrising:waiss @nider bettdmsrstream comprising acrylonitrile;

(d)  introducing the bottoms stream to a first distillation column where
the bottoms stream is distilled in an extractive distillation to form a top fraction -
comprising abrylonitrile, and

(e) directing the side-draw stream comprising water to the first
distillation column for the extractive distillation of the acrylonitrile in the first
distillation column.

11.  The process of Claim 10 wherein the absorber column is cooled.

12.  The process of Claim 11 wherein at least one pump-around cooler is
used for cooling.

13. The process of Claim 10 wherein the side-draw comprises at least
about 70 weight percent water.

14.  The process of Claim 13 wherein the side-draw comprises less than
about 100 PPMw acetonitrile.

15.  The process of Claim 10 wherein solvent water is also added to a top
portion of the first distillation column to assist with the extractive distillation.

16.  The process of Claim 10 wherein the side-draw is taken from the lower

half of the absorber column.
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