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PROCESS FOR THE PURIFICATION OF OLEFINICALLY
UNSATURATED NITRILES This application claims the benefit of U. S.
Provisional Patent Application 60/535,414 filed on January 9, 2004. 5
Background of the Invention Acrylonitrile is an important commodity
chemical used mainly as monomer for the manufacture of a wide variety

of polymeric matefROSIESE ORyhitir FIRITHAAT KDY ©fsed in textiles,
and nresins sugh e ATENBONSRTOR MYRIIWHRaeg/onile i
edin

produced in amounts exce g four million metric tons per year. The 10

mostismpriasliascelairaeds renatihofddtSrinyavisivmirRatardthpplication
80 /59!?@@&%!%(3%9%859? Bithiggsuch as methacrylonitrile, is to react a
suitable hydrocarbon, Such as propylene or propane for the manufacture
5 of acrylonitrile, or isobutyHEEa6RHNS PhARRIAMSIECH

an AANAGKIERAIRN L RARIBHHLIEBIRRTSAE, UnSMIBANR MFIRG Ay 4 LHIBRomer for

source of molecular oxygen as an oxidant. Such 15 oxidation reactions, )
the B136 dardidramhioNisiv RRMPLRPSIVISItaIpaIss A sHEn garhelyaers for acrylic
fibefelGsageprasRataluFIIN R fisigized catalyst Red ta catalyae thains. Worldwide,
ammoxidation reaction and provide the desired acrylonitrile or

acryipeitfierpcrRAkeRr Hrasrabis exseedinmfang Wignimetisiensger vear. The
mosPregHHIhAN Qlelinispliydsasaduratad i Ry cAcrnsRaxidatiersigactioBsnicaliy

also generally produce other products such as 20 acetonitrile, hydrogen

unsaiyiaiae (M@Rr)%fﬁﬁ‘&ﬁ@%@%?&dﬂﬁi@i*%r&&é%@%ﬁtﬁ%i’f%%a‘%wﬁéfogarbon, such

as prRopyedgadioprebamy dsraaw ondeer s oadnR aneildiselorebU8lene for the
example, in U.S, Patent Nos. 4,503,001; 4,767,878; 4,863,891 and
mangGeie Pk e RRRARR LR ey AL AT TLBNAAURTA SRakdcd Tane Presence of
ammesyerdngthe prastietss3areé sifahdigdosathggamaraxidaionrsucisash
oxidg}e ammoﬂ,dation f ropYIene to form aﬁglonitrile, enerally comprise

OB FEGHORF coAtfg R SRUBRERGHPEN T datk ctgpfh g solid,
partiguestel topterogidhasaquetalysiuanch lithdldecasitiigspasadus effitgnte the
b) cantacting the quenched gaseous effluent with water,in an ahsorbey, ., . .
e A PR e L o e G A o g in
acc@tb_}aet_iv@maqum weldtidn tiditicateo extrdatiregdastibddfomdaliy unsaturated
nitriiglséltljlé‘ﬁ e Coc!%mgti and déét?é?}%%ﬁ%%;%@%ﬁ%&ﬁ%?c? (\c)/:%p %%:rg%?é?i H%S such as

cOmpns%‘B%e (TSt Urat
acetooltnie, agdroghectngaitiguith®bbtearstreghrecomtamgusiate Pancksses for the

cataﬁﬂma%%gk?dfé%@nthc% bé)tﬁ%)yrgr%%g}%gg Iggg&. %‘ rtet‘c?rry[c%nitrile are disclosed, for
example, in U.S. Patent Nos. 4,503,001; 4,767,878, 4,863,881 and 5,083,299,

The processes widely used in commercial practice for recovering the products

of such hydrocarbon ammoxidation, such as the ammoxidation of propylene to form
acrylonitrile, generally comprise the steps of! a) contacling the effluent from an
ammoxidation reactor in a guench tower with an agueous quench liquid to cool the
gaseous effluent; b) contacting the gquenched gaseous eﬁ’i.uent with water in an

absorber, forming an agueous 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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purification of the olefinicaliy unsaturated nitrite, such as acrylonitrile, may

be accomplished by passing the overhead vapor stream to a second

distillation column to remove at least some impurities from the

acrylonitrile, and further distilling the partially purified acrylonitrile. The

effluent from the ammoxidation reactor generally 5 contains a certain
puriination optithaonlalimnelyforesaieragtethchilifaid sisdd mstrecrylmmiche, may be

ac&%?fiéﬁ@ﬁ ?r?(%t%g& N RSHONG SURE). %Tgréﬁﬁhtg%%%}?daﬁ%g%ﬁon column

react with ere y.form ;a‘water Solupie sa of(ar_nmonla, Suc o
to @mavaiahieasheoEhénpEitiessiem Hemsivlonittintainihiumesr distiling the

parBBIPPUHRS WA RN h CURRRREHSHS IMBICAHINESHSI diseRSEdenerally

of in an environmentally safe manner. 10 Recovery and purification ‘
> coppiftsadraiionmaEnire semasAonibaeefortaitied dyemeh liquid used in the

qu@f%ﬁ‘mt%\gfa%@ﬂﬁﬂﬁng Fhisehstyene etiRcsRtidYcid, to react
example, in U.S. Patent Nos. 3,399,120 and 3,936,360. As mentioned

with Sk g R Jeptisa ARiRT BaliviRt SRthPRAMMATIRICHIh A% aexpRuMm sulfate.
Th@'Uﬂé@d‘“@rm@ﬁéﬁﬁ%ﬁ@weﬁaﬂW@”HS!ﬁdﬁﬂMQioﬁlB’ THlHBRRIN COMBELhNd other

with a quenching liquid, ty(zically water, in a quench apparatus such as a

corgpenentoidrpitaibobeaietAlLdsPaRat &b\ LavESRRgalal s@fe granner.

contaBiRiNs afCh s Rivmesipsreaisrislsa BrpaHaamk dHARIHRAHE S ISRirile
e cooled gaseous effluent from the quench apparatus is typically sent

h
ObIAINEH BAOR AT ERAAAIR Sl dNORY IO TR T ORPEG /oo LREAB e slariased. for

exanipRsein the graeauNRIEUsBOS ¢o0tasted wab vader. The liquid stream
from the bottom of the absorber apparatus containing various nitrites,
wate? SPEoRRA AR R %Qﬁéﬁ‘%i&%ﬂ?@éﬁfa%%ﬂ%?§9ﬂ%1?6h368mﬁiﬂ‘?3“0“

reac@tSodiriay thasreeevacyeelumachidhigitisid Iatnb09 trn daelvBnbertstted with
is used to,. extra iv}g%/ distill the stream fro[]n the ab?ﬁrber ottoms to

. t
2 QYLHE0EE JiITYde W \YaEer 8 EaRrRBANPREGIBIEIRY Asdfedcitierdh tower,
to dddh.tRatemliNmt 339 rAtover theulesaveis éﬁrﬁc[ﬂ\@niﬂilﬁ:ar?tmﬁﬁﬁ?tﬁ,s %&fzch as
the recovery. column may be sent to a secan istillation column, refefre
PO SES ATRS, ERIMRE A B AP BF D < B R & Hgent rom
the goetartitalepaitit@sidngpiaalipusef \wainrabacktze hgperbotomscistigamvash
contains Wat%r andim uri‘t&?‘s. An alternate meth(%%‘gef nr{ecover of 3

co R e TS ) & A ecehaBerT 0 B o Llabtapayyth weter.
Thefriogith estedracivendibtl &tidtocolofminsT hisssidesdrapp atetam confaiming various
TR R S e B T
knowatasisrestvand colttranedovéns Zistillation column, solvent water is used to
extractively disfill the stream from the absorber bottoms to produce an overhead

vapor stream rich in acrylonitrile. As described in U.S. Patent No. 3,398,120, for the
recovery of acryionitrile, the bottoms of the recovery column may be sent to a second
distillation column, referred to as a stripping column. The overhead of the stripping
column contains acetonitrile with a minor amount of water, and the liquid bottoms
stream contains water and impurities. An alternate method of recovery of
acrylonitrile, also found in U.S. Patent No. 3,398,120, 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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column. When this method of recovery is used, the liquid bottoms stream
from the recovery column is mostly water and impurities with traces of
acetonitrile. In the processes for the recovery of acryionitrile just
described, the absorber can be cooled at appropriate locations to
facilitate the absorption of acrylonitrile in the 5 scrubbing liquid so that the

colgancentiationief eetylenitfiedadherprrcassstrermiqliregetddmthetream from the
recovery column is maximized. %ﬁﬁ}lmum l%an water- o-a(i‘%}/\lonltrile

reCQUBH AT I HR RN MRIEH B eSS BEGED RIS H fe
abbother protassedjoedrewatrvaeynusartaykaitde ghsiadesthivictiastee absorber
canl)?bw E:%Vo Olegrfoacrﬂgﬁé]}g %% eqogg{?g%g ?g ﬁ(}ﬁi‘%%%lf%%%ﬁ%@\igg agryionitriie in the

aine onvenient source wi
5 sprockbiy UgBidaterbaiothes 066281987 2@ny3;840|Z04; 818802835 stream

. 45 ' . ificati _
i b e S Rl F SERH 8 B aByionivie
feet e db Giste st amdaieed ilse drandvezen ite priodpeboessyetprithdhe absorber

coldRFPVBLY 18ad RidtlcalonplaboLenlenirie | i3 30ANRAE SR 390! of organic

solvent water to the recovery column, preferably to the top or upper
COMRRNBAST IR dBILRMRIY @AL38 1Re exPaaRE @StaisshTenaaytenaRient source

withidhaeerbyiBrduce asbouprhertsieam dch-paptylepdrile wdidew. 3 198,750
levels of acetonitrile. This acrylanitrile-rich stream is typically purified b

3,3 AU REURAHRBA Frocds2ite pSasHiainfheiPLE8v8S i@fvv?m&%/@vew and

purifigditsn affwatgyisnitidopief thestsaveiy seienTeamingdeaneeRv@idtion of a
h dand %urifigati n of acrylonitrile results in the formation of the
y 510099 RithieSTch and HCN-rich overhead stream containing very low
levels oeacetartteley theindde hrivateniteseasdorthissliqutdvesiuam tolrdication of
ndled by the column, and reduces the hydraulic capacity of the
aor B, A PR 5483 SaNEHE HE R g8 diauerpgotumn.
pretatdbiyriotis tbpyateppéspodine ohine malgynin dfficiersestheaeatianiivEndistiliation
' [ I r dition. of ter .
o A S B ey Ty A S it tow

levelscolasetoning. depanivloeifiitterich. Siaaraipriicaliyoudiedlivetbsequent
distigtRIe¢Rsaing e satRiafRRMh Y pghrut in an existing recovery -

column, therebé/ increasing the capacity of an 30 existing manufacturing

plafBiedheraamiin diivming iR iRIR OGNS sRAEaNa T SebvaRTY dalingrihe

recéRe)epaAReFBEH of iRedidaiRfresarsed TO e RIAaRIH dPHROERR lonitrile-rich
anop ![?(\llil{lj-er?cﬁug\?e?h%rég ?s%rséa?;n containing very low levels of acetonitrile, the added
water increases the liquid volume to be handied by the column, and reduces the
hydraulic capacity of the recovery column for processing the acrylonitrile-containing
stream. The addition of such water also causes an energy inefficient separation.
Thus, it would be desirabie to have a process where the addition of extra water o the
recovery column can be reduced or eliminated while maintaining recovery column
separation efficiency. Such a process would provide for the processing of a greater
feed throughput in an existing recovery column, thereby increasing the capacity of an

existing manufacturing plant or, alternatively, 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.



Summary of the Invention This present disclosure is a process for the

recovery and purification of olefinically unsaturated nitriles such as,

acryionitrile or methacrylonitrile, from a process stream produced by, for

example, the ammoxidation reaction of a hydrocarbon feedstock, such as

propylene, propane or isobutylene, in the presence of molecular oxygen,

ammonia and an ammoxidation catalysts, comprising: (a) contacting a

process stream comprisiedaniaefiaicamg Invesitarted nitrite with an

agqueous quench liquid in a quench apparatus to produce a quench

efflhBif; BIesshive)ApergusnensarrSR TRthtBiderrysivoAsHPWElsafipn of
olefIENSOIMRARRAGIUSHALOBuER agUeRyiSRINIEC SOMBIISIRE ARRRIREGrom a

olefinically unsaturated nitrite; (c) withdrawing from the absorber )

ProgEpr SRR SIREHER S rRam CoMIAISRIG wiiEr ARaciRaliAN pfeRi Ry of @

hydadeelionts séedetosiomplisingsolplioisaiyieinsaivipates nitriteolsltylene, in the

introducirilg the stream com risin% oIefinlcalg upsaturated_nitrite to a firs[
g

Predfdififand c%’lﬂﬁ%%er%x Qire 'fﬂ“&SFHBri o%'?in%%?i}oﬂ“ saglﬁPatgg taintS'

conmitrisénig: distilled to form an upper, preferably top fraction comprising

lefinicall Nitril irect] I . of th -
cncol eSS, PLEIERT SHE ey ooy

distinafiHredhehiitrirerdials) a05COUMOMSORE inkid h@ sthefeh apparatus to
coer(g'@LiR% ggﬁg%pyémﬁg;wated nitrile enters the first distillation

column, and using the side-draw stream or at ieast part thereof for the

extractive Ristill ARHAADS HRAEAR GHEdRIEH AliteithapeRFsing water in

distifptipreaemappamfiist Rpaeh Hheredsduovidestarrereashigihifeabsorbed

recogr%gag/ Eurifigzatict)n of olefinically unsaturated nitrites from a process

stré5fRi YRR IEE A g a process stream comprising clef

inically unggturateithoitoleivgtfrem aneeshsogpenapiguatli a sidendraw stream

PR R PP A IR RLR A LRSI SRRk AlS R @ prising
olefinically unsaturated nitrile;

(d) introducing the stream comprising olefinically unsaturated
nitrile to a first distillation column where the stream comprising olefinically
unsaturated nitrile is distilled to form an upper, preferably top fraction
comprising olefinically unsaturated nitriie, and

(e) directing at least part of the side-draw stream comprising
water to the upper portion of the first distillation column, preferably at a
point above where the stream comprising olefinically unsaturated nitrile
enters the first distillation column, and using the side-draw stream or at
ieast part thereof for the extractive distillation of the olefinically unsaturated
nitrile in the first distillation column. _

In a first aspect, there is provided a process for the recovery and
purification of olefinically unsaturated nitriles from a process stream comprising:

(a) contacting & process stream  comprising  olefinically

unsaturated nitrile with an agueocus guench liquid in a guench apparatus (o
produce a gaseous guench effluent comprising olefinically unsaturated

nitrile



(b) contacting the gaseous quench effluent with a liquid comprising water

in an absorber apparatus to form an aqueous mixture comprising

absorbed olefinically unsaturated nitrile; (c) withdrawing from the absorber
apparatus a side-draw stream comprising water and a stream comprising
olefinically unsaturated nitrile; (d) introducing the stream comprising
olefinically unsaturated nitrile to a first distillation column where the stream
comprisin@&@lefirﬁmitgcﬁnsatm&te@mwis distdlechin affiextractivien 2  liguid

distillation .to form § fraction comdoggln% olefan{caII¥ ugsaturated nitrile ar[%%(mre

(e) di ?ecit)ng e 'CRiE drAW StFeam comp?g%{gawater to'the first" dis ?Ia%

colummitaithng exticactiee distiltatisiiyoftbetalefiniCallyilainsaturated nitrile in

teflrstdlstlljatlon mn. In a second aspect, there | rovg anenergy
efficient p Sbess% ﬁ%a\'};eﬂ \*Fe@r%%ﬁ% pufél? ccg? oy Bf ag(':a% oni %l%id Fgraa\g Stream
processstisampadaiueed bystrErammoxitiatigroafia pedpylerss iprepaneitrile;

or mixture hereofco prlsmgnzga)ﬁgo%trgctln he,pg;éoc &@g{t}rggp un"atuz“ieﬁ
comprising crylonltrl & With an aqueous quénch qud SEEE

apparatiasito privducesélgaseons! m&w@&eﬁl@wt&mmmm@m@mnﬁmﬁnm ty
(b) contagting e gaseus guench effuent witha liguid SOMRIYOGNARE sior

in an absorber co Umn {0 form an aqueous Mixture comprlsmg absorb
acrytoritpitesi(c) withoraatingfremitheabsoibezeolumn a side-draw stream

e A o sea comp AR 1o the fist

introducin e bot oms §tream 0 a first distillatio mn where th
bottistsistream dsidistilleddn avextrattiveidistilltioheforformi a ttap  clefinically

fractlon | Comprisi ? ?{ﬁ%rylgpgggg%%g ek gge%i@gﬁ%]e side-draw stream

comprlsmg wate e first disti atlon column or the extractive

disilaanebie achdenlen iha/Ustdie Blaan calmn: Briet oczce for the

Description rawings The Figure Is a schemaitic representatlon of
recareembodimericiithe pfesentoniriitentioneas appliedyoane recoveppany the

amPUfication of acivlonitle. o onane or mixtures thereof comprising:

(&) contacting the process stream comprising acrylonitrile with an
agquecus guench liguid in a quench apparatus o produce a gaseous
guench effluent comprising acrylonitrile;

(b} contacting the gaseous quench effluent with & liguid
comprizing watsr in an absorber column to form an aqueous mibdure
comprising absorbed acryvlonitrile;

(c) withdrawing from the absorber column a side-draw stream
comprising water and a bottoms stream comprising acrvlonitrile

{d) introducing the bolioms stream 1o a first distilation column
where the botloms stream is distilied in an extractive distillation for form 2
top fraction comprising acrvionitrile, and

(e) direcling the side-draw stream comprising water to the first
distillation column for the exiractive distiliation of the acrylonitrils in the first

distiiation column.

Brief Description of the Drawings

The Figure is a schematic representation of an embodiment of the present

4a



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 4b
WO 2005/070880 PCT/US2005/000557 and purification of olefinically
invaiiisauaarrPiadiEs he peceddrs mnstiferidigrise ofreeedesiriad other
hydrocarbon feedstggfaqw%é%%ﬁrap{ﬁeqqygpmgﬂe produced by

the ammoxidation of propane or methacrylonitrile produced by the

amHosiRURIBR ¥Gb RS IHRECEORAMWIR FRSRERIGR hRdSsPLar mddudifisation
of ﬁ%ﬁr@éoﬁ?éé@é‘%ﬁw daefibiHdhePscess i 'ft‘é@i’t&r‘f@@?r@oﬁﬂ%nsmg

hydrocarbon feed§e g. propylene), source of molecular oxygen an
i

Pro%ﬂﬁﬂ@n?&%\’?’@‘f@éc IPtRE prederianst hatithstenyRIHBRid Ak BE‘[’[&S%%EO the

recdVénpaitabir rhiseiasrappatailcn e eXAMP IR VAiea Agumaxidaienhe recovery
catalysts can be generalized by the following two formulae: 10

AaBbCcDdMo0120X where A = Li, Na, K, Cs, Tl and combinations thereof,
preferably Cs and K B = Ni, Co, Mn, Mg, Ca and combinations thereof,
preferably Ni, Co and Mg C = Fe, Cr, Ce, Cu, V, Sb, W, Sn, Ga, Ge, In, P
and combinations thereof, preferably Fe, Cr and Ce is D = Bi and/or Te,
preferably Bi a = 0.1-4.0, preferably 0.1 to 0.5, especially preferred being
0.1to 0.2 b =0.1-10.0, preferably 5 to 9, especially preferred being 6 to 8,
and 20 c,d = 0,1-10.0, preferably 0.5. to 4, especially preferred being 0.5
to 3; and AaBbShbl20x where A = Fe, Cr, Ce, V, U, Sn, Ti, Nb and
combinations thereof, preferably 25 Fe, V, Snand Ti B_ Mo, W, Co, Cu,
Te, Bi, Zn, B, Ni, Ca, Ta and combinations

4b
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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, 30 and the value of x depends on the oxidation state of the
Weieitsidsed. The suitable ammoxidation catalysts can b&8%KKEFEHYELSS7

nsupporied, or.can be sypported with silica,.alumina, titania, zircopia .
angnﬂ%ﬁﬁc 8%8&:&%?‘%‘?1?& ié“{’ﬁé‘q%‘i‘?g ﬁ%ﬁ%é’é@@wﬁ from other suitable
prde€JgelS 2005/00e5 Sy dnafarbed siespiettok atalghtsaandiamexaxiiédioncrylonitrile

ce uitable for the . ammoxidation o rocarpon, feed for,
rdlGEEE R S e IS BIOMARNR 27 eSSBS biGluced by the
ampSxigaiiontdt EkB1§4En630; 3,911,089; 4,485,079; 4,873,215; 5,093,299;

5’13ﬁn§70§ﬁﬂg>?daﬁgnoggtatl}%t§g%m88 rBQéﬂt%i d@%‘éﬁ% ggfﬁﬁegspg%g%g(ﬁ%eful in

of oxygen, such as pure m ular oxygen, m ir, however,

thaitriqeesiepé dhinimeentibmulberrdhaxpyincTriominsd tig.aremiisnhrsource of
mdPsP iRy degahnmiped ke ceRelign iﬁpﬁﬁéat%%‘é%ﬁ@é%mea suitable

ammoxidafion reaction may be in the range of about 0.2:1 to about 3.0, ‘
aMpRKKIFERE oFABbIR 118 8 SHBRPIR S'RABIRteARAIIUShe iGiar #¥BRIE. typical

anATRBIRIR MRt FRA e ddAdRtiZ 8B ManpRIAiNG HeedofriiBg:

ammoxidation reaction may vary between about 0.5:1 to about 5:1,
preferably about 0.9:1 to aboutePaEtPaiReghYREFE is no upper limit for

the pelar (afiNgfKams)aMiandke Mydmcanbas indhsofepebtertdisty Cs and K |
ammoxidation.reagtor, a ratio of yp to. abqut 1.3:1 is suitahle. is In some

o Bt BRSBTS SRR IS AL NS and Mg
seleCtivity Bé tHa r€action, ahdSje MV oBde Siee dde fimidalbndrsatibistaibns thereof,
nitrite. In general FQ%{?BA?%@&%@?SC' water to hydrocarbon feed,

such as propylene, wherr water Is added, is above about 0.25:1. Ratios

on tRe-ordBi and/aribe aprefesaphtidiularly desirable, but higher ratios may

be employgd, far exampie.diBreagf) 80Py %9&}9@&%&5?1218@&988 being 0.1 to
reaction is generally carried out at a temperature within the range of

about 300 to abouféD02C. The preferred temperature range is about 380

to about 3009C, espe¢inly preferaes, being abesbOaIlp FRAEH48Bing 6 1o 8,

The ammoxidationarr&?ction may be carried out at any suitable pressure,

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

3,
and
AaBpSb:0; 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
thereoi, 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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 fortRICAI R RTBR S P RAROVA S IR B A 5 A ROHOSUSE

25 however, preferably it is carried out at about atmospheric or above
atmospheric pressure, for example, at about 1.5 to about 4 atmospheres
gauge. Contact times in the range of about 0.1 to about 50 seconds may
wWheoerapiesfed. In general, a contact time of about 1 to abouf @y EEHEHETS7
preferred. Generally any apparatus of the type suitable for carryirl_? out an
PTEJRIFRGNi@HRBRS0 reQaﬁ@W%F?th@\%p@m%M eeReRpephSuitable for the

anffiyRessEiien eeﬁyaﬂsbmawrbee@@mdup@ga&iw%wpafémmaﬂy Ohsaturated nitrile
mét?ﬁmlgtently The catallést b(j? g I%B%}a ixed-bed e%pﬁ% z? large .

216, SRE S of e RGN L o, BRIRILLIGEa SO AP el e Chrsh 07

4,8787ySt Blaphesanp|ogead (5 \AKY BOEHDEES 3R RETINIOR05O005TéEhmce.
reacfor effluent gas from the amhmoxidation of the ‘%drocarbon feed, such

as préyyfé%lg?ﬁsﬁal?ﬁ%g%nte‘?#ﬁergt%r%%%twgé%cg SRR Jpaysbe used. Air,
hotypien)ljsfist peefoed dosaucenshrsyktenawhiotyintyPreatiycietomtio witvilecular

id.flow. The s t tem is to. , ..
o AR HE RS, 1 ot e R A O YRR o
reapkoanmayXidatiothectasigsm chabaotddal 1the abaciod. SffkethiagadioTyfoadaiiyt 1.5 to

abd@ters s iag%ﬁ@a'gaining sulfuric acid, is used as a quench liquid and is
ﬁ{aﬂdgeg 0 ‘?he upper part of the quench tower. The reactor effluent gas

leavEBaHBAREP @hRTIReRianie Dyperpheandast e grcitonapparatus used

' i bOUP 5 32Bksferably
containing 1o water, acid, polymers and ather impurities is removed from

abgyt Qe clP sReuh | Atbr AERRYEBoIRAM A MRAHRPRT iRy fRMiNe Spsiam ratio of

anfhR S RoKdsdearseadioteiluant aases amboirriboseidaan ahseiber up to
baﬁgirqgjs such as a wash column or absorber column. For example, the
DGRl

REHHRPE suitable column having one or more of trays , packing,
or spiaphar sazed typieally Wwithobtusflted 1s iHenedttoaflppatgasespreves the

selté/&i\%yyg\c ﬁwn%taf’%gcgiwt%n i Et)}e 5?%#9%% g ur'x{galﬂsexgnsfg u?bt%%;%ﬁ%.The
water-absorbs actylonitrile; acetonitrile and some impurities t0 form an
aquévdgepelatiothe addatoativo bivardarsedbiety pichligrbatii@tdesshusuch as

pr&psﬂé}‘?’ét%ﬂe‘ﬂ%@mw&&@%@,%eg%@\myﬁﬁgﬁ't’%%F?._%%slgn THQ.HP%? of 1:1to

eferably about 11 to about 13 to each part by weight of acrylonitrile in’
4:heseyDeriayiedi ereiiabisd Ry ogherdeEsmear ke ABDiarethdoeerample, up to
ab&§Giutipn containing the ammoxidation reaction products is removed from,
typically, the bottom of the absgrber. Non-absorbed gases are removed

as a VPO SHRAARIOPICERFHPANISHENBIR Y ARETIaskoHb @t arfrmperature within the
range of about 300 to about 800°C. The preferred temperature range is about 380 to

about 500°C, especially prefetred being about 400 to about 480°C. _

The ammoxidation reaction may be caried out at any suitable pressure,
however, preferably it is carried out at about atmospheric or above atmospheric
pressure, for example, at about 1.5 to about 4 atmospheres gauge.

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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agueous solution from the absorber’is directed to further processing to
recover acrylonitrile and acetonitrile. Although this invention is not limited
thereby, this further 25 processing can be accomplished in accordance
warithoiefefifowing procedures. In one procedure, the aqueo@§"§’@l§ﬂi’@ﬁqgﬁ57
an extract e dlstlllat n umn or, so-called re column,

|
TS TG OB L MR R Tk S S K QB Lk ths e aeaR feed. such
ast;mmaﬁipmpuedaﬂytlm Iaotmpefahee:cuetw&susaaw ﬁxyd afsidireet l’;ﬁp@c&at!y first

A il d tr
e S B S B8 B R R oo
ﬂuiﬂrﬂh@NtoTbepawwaeryibrihale:mtencm@ys@lm As;emnmnm\wammasd ammonia,

fi
oo IR IS LSBT 8 S SRR PSSR N 9% o co
thetrawtgu@ﬁtagnfcgaéxaﬁypiéataom@tﬁs, ustialy zan@inibgsI0NaEsecid, is used as a
quEieH YgaR0afRP 85 2 R PR RO IUBELS dF Biah s ddRAISHaNtL actor

separate the acetonitrile product from water. Acetonitrile is removed as

effiionl SRfeRRYERINBHUBNCI IMRniTetiedie comeirmatinmter derl of the tower,
typiERN HES i FRrRoXeRTeMARRaISHIPRERIBOG MaYs O eX@miien Q?e@ﬁy&é?ﬁammg

back to the gquench column as quench liquid. 5 A another procedure of

WalRi B %Yﬁa%réci&déﬁhﬁrdm%w%ﬁésarﬁ%%éﬁ HppuitguauRNS SR

solufifraitaraing xtieekiee ahietilipdargoll niﬁeorqﬁa'n@ﬂ"%%téﬂﬁ?o‘fﬁéy &RIMIBRdation

2R SRy A 0 G PR BR AL iRS & wast

col8rB89%t 2Mhsdrprcesisisineafotateanfrsie) the sideotsewdarsat 0 AuRBER column

U B AT i
Heliguitih efitianiigastsmsd t@nhellye@@v@@t&;blwmmbd’umm$m tiisger is used
forrﬁngﬁﬁéﬁcoVﬁ@’\ﬁQ{HFn%@oﬁ:‘ 'Ié‘ér‘ﬁottl?i?n[Qc’g{egi&ﬁﬁﬁg%éségﬂgeﬂ%un’aes to

the arger strlpper as discussed above. In the process of this |nvent|on a
formyar aseiaraliiemolas RBIAURECH waiBE bitsst isgpaiealis apmafbaloabout 18

partd GORABEHFAURYAOpWASEIKY HBBUL A8 tlBaS f?r&ﬁ@%‘i‘é‘c?%@}‘aﬁy about

of the side-draw is directed to a recovery column, preferably to

11 B3 ARAYhES & SR RATLR I P RPRIRP AEIR mc%ﬁttﬁwﬁeeﬁaee%aﬂded to
thecatigtrbahowhesetthe aque@u§ selution taitalhin@lBse 'BeHRRgEab#S reaction

e R e A S B R  p bsoroe
gasese anditriden dvexienabdy whigoatssteber typically from the top of the absorber. The
aqueous solution from the absorber is directed to further processing to recover
acrylonitrile and acetonitrile. Although this invention is not limited thereby, this further
processing can be accomplished in accordance with the following procedures.

In one procedure, the aqueous solution is sent to an exiractive distillation
column or, so-called, recovery column. This recovery column may contain about 60
io about 120 trays. Heat is typically applied to the bottom of the column, usually by
an indirect heat exchanger. Actylonitrile and HCN are recovered as a vapor stream
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 frays, such as, for example, 30 trays. in the
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apparatus, such as an absorber column, is operated in such a way and

the side-draw located in such a manner that the side-draw stream

comprises mostly water and minor amounts of acetonitrile. For example,
WEHI80s(e8iPaw stream may comprise about 70 to about 95 Weightpel e

water, more preferably ahout 85 to.about 95 25,weight percent water...Lhe
SRR LTI FUlRL Lt da by Sl e U roouo
frothaveddaouh e pittits Baremitienl g weighe(RRIdwinooss paroferdbipiiens stream
than.about 50 PP a gril rgfer
oD S Ao L e e R 1E e s AR Y Shample
be sachced foackekathplauasefi eolueraariqeenchligieid the absorber

aPPAUIDHARIONRE B WIHIAMESIAR daMs LGRS RSP MYabsorer

taken from a location on the column in the lower half of the column, more

appredusbly ie thasolts tealtitione eslupriantiveedisibiedion diakwgin or, so-called,
redBYSRHILRR SIRIAERY SHRABHIPR bR ABRPTRREARPARAME Wk 8RNt of the

a paft thereof, comprising water is directed to the upper portion of the

reqRRVe AP MG (HSBHErPIB SPE0SRINIES FISRSeH Rudtadifient No.

3, frpstive digtilation tyReaf raesyaryrolbaBigisalesedsinshto RateotNemaller
3,399,120, and can be used to assisé})n the extract{)vPe dsiéglation of

SURBPR AR PrdRE SERMAIR SAXIFaAPOEAN Br BPRst PaktmengsToptile is

conlisaietde ithnhsopvismeitiavegenvarvcoltiiantte theigriostantericessesed o the
described above, a 5 separate stream of splvent water is added to the.to
rocGRTY SNy B PO Wi TR RO G T AT L5 il o the

ion of the
boonytositekem Actdithgnfioithissdziges sivippenatetissxerschabexea load on

the recayery column by ing the nrogessi j

coluinr%n?% d s%l?%t% égﬁfgﬁitﬁ&gﬁﬁéin%ng%ﬂa%ﬁ%lnﬁiﬁgpﬁiﬁ%%et ?fsl,rom the
absoveaticmrattisuidstsaiinenahapdahsolemapparasiis aigmas and at least
pai%ﬁﬁ%@i@fﬁﬂw 2 RS AR AR e BaR 0L @c@\%ﬁ%@fufﬁﬁ ,Uif%ierably to

e extractive distillation. The side-draw stream or at |éast a par

thetistaer RBHARdNELERIBE ARIMNs RTHBEEHR IRl AHRcEIRR AW recovery
colAFiR RIBESLTRLIRAG A RAItienOEHGisAINEh WRieHssbapisbatatus enters the
otherwise added to the recovery ¢olumn. For example, the amount of the .
rocqeNYir S8 UBlBed tRSIRTAVRN) I RARICLER b S0LI Frd HEBYT 1 BtCTs that
comp@ie, rptadity abdyeremde Hinior atvooitili0oh ercetoh el nfoist pralbbraby absorber
about 70 to ,about 9Q percent of the a t 0
PR A a e e D2 i s, e T L B ) 8 R Dae-draw
locetsdhitosuphisesnweatesruthed theaide-cisvesireetveoispiagendsiy water and

mifSYARRBUIS NS JSERUARY, diEfilation clMAicalde-draw stream may comprise
about 70 to about 95 weight percent water, more preferably about 85 to about 95
weight percent water. The amount of acetonitrile in the side-draw stream preferably
should be less than about 100 parts per million by weight (PPMw), more preferably
less than about 50 PPMw acetonitrile, and most preferably less than about 35 PPMw
acetonitrile. The side-draw stream may contain other components such as, for
example, acrylonitrile and HCN. When the absorber apparatus 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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reduce the load on the column which would otherwise exist if the full
amount of 20 solvent water was added and can also reduce the energy
requirements for the distillation in the recovery column. As mentioned
WaBHRAE 8% mount of acetonitrile in the side-draw stream tBkEVFER/IARST
absorber.apparatus,,such as .f%[];aetxam le, an absorber cPIumn .should

CO‘B@%S{"%‘%?I Sritiachye IeHBHI Rt SR S S HERITSRG D U-S-
PatemiabénriiBeqpamtasdsoeh dsanssssdthessisiuinnthereirotvesdistiiation of

| oo ;
ao e eIt B R S8R IR, B R PRRRIA oy B R Petea 1o
thestairaitevrivang¢opvesyrrguma abbotber piipardtus cagssesusescrigst above, a

sefAAY0%£a0RSASH _%‘{’ér%g}%&t%?éaﬁa%%%‘?é&@ column to assist

pump-around coolers in the upper-half section of the absorber apparatus.

witisjheurbragtvim disiiaienefifaae denitian Addiienad i eteapiven water
exd8 AFUREL IDRATBH I EORIEINE PIEAHTIANH RS TS ERSEIR S WRABrdBessing

the apparatus, for example, at a location lower in the ?garatus from
1

Qa%ﬁEYe%ﬂ“%&%‘Hmﬂ@s@ém&@oﬁw&éiﬁﬁw%ﬂ%ﬁé Bafp i dhedrsthod of
thid @0EUBCFEHHE ligLidasRVErancHiei IR hebsBRRIP alars EISLRASEEAN absorber

apparatus is a column containing 9 WO,2005/070880 .
ColB R SO BN ROR iy B WABEHRIUERS), o the extraciive
distiiaiople Theniysrgraarsoeath o theicesnte pisrbfe teay frotheeolbisorBsraolumn
. Stream, cqolin stream, and.returning the stream to the cqlumn a
& G R b S L .S B2t B a2 g sovent
walthie taownidd deoloigansest isddesiniouthiahatonileachieenthe Fdesxedple, the

amiSR S PINAL Q%M\ﬁ%e&&é‘g%et' tF&glﬁ’&W&%@&%{?ﬁr-bE%@ 9%%pout 100

where the side-draw stream Is taken fromthe a apparatus sucn as

perganhwsisekds ahaviShlde ableutcl0F mersri.crad weshpreigsabigrabiut 70 to
abd@ken Hmehtl s HOBMAINR BPYUMONRIBUIRS SisiBRRCHARHEENE @B lation

of an absorber column to the top of the column. When the absorber

in 1R8I IREAIMERE Iy d RS erdlidas e amasiich: sRETRrisss WatehuPsr g cause
thelesationiveatisiabmel GlatbirsdhrdisiRnee freMcthe ettaraiiaol §umn can

e S Sy LR B ESTanY ORI £ oot o
soi@:ﬂsm@omhemhﬁdcﬁnd @faﬁ!neaie@cmudrpedhmrem@n@dlyequmem; for the
o S e N R G e
the ssitlautitay steamittilkan fhemolkehababibtesapbaraiaisosusd RENw, example, an
absorber column, should be kept to a minimum. One method for obtaining a side-
draw stream from an absorber apparatus, such as an absorber column, containing
water and low levels of acetonitrile is to cool the absorber apparatus, preferably at a
location above the side-draw on the absorber apparatus. Any suitable means for
cobiing the absorber apparatus can be used. This cooling can be achieved, for
example, by placing one or more pump-around coolers in the upper-half section of
the absorber apparatus. By pump-around cooler we mean a device that removes a
stream from the absorber apparatus, 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 tc remove, return, or

remove and return the stream. Where the absorber apparatus is a column containing
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more preferably less than about 35 PPMw. Although it is possible to

operate the process of this invention without adding any solvent water to

the upper portion of the recovery column and using only water 20 from
WEREIS{aE#aw stream from the absorber it is preferable to dGd/SGA1EY/ 000557

e U MR S D P EEaEye R hak o de B AR Ha or all of the
corﬁeavslmjj Refeynngth;e mdxmguees armmemonmhsgatpmmmremd returning the
rSQIRISINg %r%ﬁ f%a%ﬁ@e ﬂu%%aﬁdéﬁsw the feg;fﬁ%?nom ORI S tream was

e tnoniaad A in A sui “type reactor containing a suitable
takﬁmdli’eafambiwxm&tlamoatﬁlygtCﬁh@@r@@‘é@d%t@@aﬂmrﬁbﬁwsmll achieve the

de%}%cgﬂlq@\}&llf? i W ACEIRY S%é@oWi?ﬁ?é YRRAL 3d BRI IGFe e FHY jocation of

-type of reactor Is not shown in the Figure). The process stream in line
whamidhessisisdeatosirerianéh tigmriron |Wauéh§ﬁrbéruﬁﬁpﬁea% such as an

abSIABEP WS BIHRIRCERS SIreaMb S cantasigd-With,anrBaHE RS @UaREN Igiigh from a

from line 22. A bottom stream containing water and impurities is removed

location Hirtrisbowlprezbii g RiskracssTanutaeRaE A St SRANRE pglumn to
theVY&) Z810R{8 78518k, C TSR G/ (ifdorict kR kpviedderater ﬁﬁy@nhga@aé draw

leave the quench column through line 2 and e sent as fe;:i| to partial

streamdsnRisiaB P ANRkBR e aslishifat s 8Hm*aeam gtance from

therpateyadripio the payidlthenrdtnsel through line 32 and sentto line 47
befoir enterin the ecover lumn. The n n condensed m%tenal iS.
S eebl

sent By NRES ld"?o iap O?Rce) sorb et 48“1703% for the
sefm&!brerﬁérademerinommoanqﬂabmmer Ehmsnrtm@ avetbeag thiestigh of the

li |
AR SR n R LR i O
iovatselsitticagatpniifariti€saterayibg Teeayeie ads@aleusc@nmﬁeé% ig a manner
summﬁﬁrsﬁmm{%%%ﬂﬁe% BRSSRAIQIRS i£0iE_EOVRIY GBI BEPP MW,

extractive distillatidn-type of column) 50. Absorber column 40 is cooled by

mopRRgiarakhtietHibRn AbaWP242PW: operated in a manner so that a

S'd%ﬂ%ﬁﬁrﬁqwmﬁf@t@%\ﬂ@iﬂe @ﬁé)’tﬂﬂ&@&aﬂdhlé(ﬁﬁ{(éﬂﬂbﬁ {eithout adding

t of, and bl ton duced, This side-d
o BB R B 5 B ED ST U SRRy I GRIED SaEN g eter

frote fasidistdedth theaxtraohverdistitatidreaf feaddrefaribie 4. Rt eoeng solvent
wai:aorllfzm Qd%%g)sn% the side-draw stream from the absorber apparatus to assist with
the exiractive distillation.

Description of the Drawing

Referring o the Figure, line 10 contains a process stream comptrising the
reactor effluent gas from the reaction of propylene, ammonia and air in a suitable
fluid bed-type reactor containing a suitable fluidized ammoxidation catalyst. The
process stream comprises acrylonitrile, 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 guench liquid from line 22, A botiom
stream containing water and impurities is removed from quench column 20 through

line 23 and sent 1o waste treatment.
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distillation column having, preferably, about 60 to about 120 trays.
Although not shown in the Figure, line 48 preferably enters column 50 at

the top tray of column 50. Recovery column 50 can be the type of i
WA istillation column disclosed in U.S. Patent No. 388§ 5265/4#0357

addition to the water from side-draw stream ip line 48, 20 water can be
RS IR A NP GRYe S ST SR ISOWETR A afstine 25

an@f gpolersnidaanteéda o apaeidleeatisnsed030. protivgectidgatiayy stegdnitrile,
48 caompri ter and minor, mou ts of tonltr e, and directin the
RS & IR AR RS B Eiatarh BcHR AL o2 andl
senm@sthneadi?d:ﬁéfm*esad\terihwmerrmmusrpmbhanty ré’hmmdxfmﬂt@axmmamnal is
se%tﬁamr tlon @ere%ﬁetaﬂt/h%icr}%deuc'%Igﬁ (? t%f Wateiw LUt?ash water

|se € necessary for the ex r ctlve on of acrylonitrilé stream
ent«é‘r‘swthecappey coldiom 50 .abisisrbed umsiomin %aaﬁlmm;mﬁmamhdmﬁréa Non-

co%%e%% ¥‘§ Al IRLiAB VDG SRRG S %%%&F 't¥ 9&@8!1“% 43. An

ene Iclal for processing greater amount
aqmum@hrmﬁﬁﬁtsmlm:waianrﬂéramltﬂ:tewa@@qeﬁﬁtﬁ/éacémmeﬁhémmoved

frofPHYE %9&!9@&99&10%%&%%&8%@ti«@é}ﬁ%@ﬂ@ AN 287448 passed to the

decanter 54 where an acrylonitrile stream is decanted and sent through

recgye Y RiLmAHen sudimratisdistiadnanme wWaekmsmiecanter 54 is
retumme@%mmﬁodbrqy%bu&ﬁﬁyﬁatbﬁﬁoara@tﬁtaemmtam%d 44a and

acetonltrlle and water is remov%d from distillation column 11 WO

(7 6oBE BET RS0 5/ S8 PROTHRBIY RAMB NG W Rty Barylonitrile and

kukmﬁt@llmvaﬂ@m@nawuaﬂdapmwmawcdmamdhg prodessd. This side-
0. 4,362,603, which is incor. oratg%gﬁrem b

di d
e R R W e AR e isng 48 to
asdigt anth #a devactivien @iSBldonithidiesd fpensiireadvfrofeadvayirdhenn 50 is a

dlsﬁﬁéﬁm c%@%ﬂ%ﬁlﬁn %?gf%}é% nggcltﬁaé(?)t%hg g6l %Oﬁag% thﬁithough not .

stream, and returning-th coole stream through'i ne6 tot olumn at

shawtray Beadvidine tingfidhpiefecablyeatersiealurapbiryg dierHerbisyrbegolumn 50.
Ref ARGHARDETHICNRI Y EXMANING AAMLIRY Q,fothﬁnﬁ!%@mé@d in U.S.

line 4 hr?@gh line 62, cooling the stream in heat exchanger 63 and

Pateiliriifg3m¥2daigd s‘t?eaﬁ?'itpﬂtéﬂcétﬁn‘ﬂ‘?fﬁfoiﬁaw|ﬁf€%ﬁf€1\® ElaRmI&s line 48,
wa%&amﬁlselédawt@ww@wea@v@ﬂ@wmﬂqmtﬂma@nmmalateswever the

usethgp %g%)fg‘sr: uter %:gg%g%%% er c&ﬂr%gs%ber ;g%g[jnc% hs?c\)( 8raw stream 48

0
comprising water and minor amounts of acetfonitrile, and directing the side-draw

stream to the top of extractive distillation column 50, replaces most or all of the
solvent water that is ordinarily required for the extractive distillation, thereby greatly
reducing the amount of water that would otherwise be necessary for the exiractive
distillation of acrylonitrile stream 47 in recovery column 50. This reduction in the
amount of water required for the exiractive distillation increases the hydraulic
capacity of column 50, which is beneficial for processing greater amounts of feed 47
in distiliation column 50. Acrylonitriie and HCN are removed as an overhead vapor
through line 52, condensed in condenser 53 and sent to decanter 54 where an
actylonitrile stream is decanted and sent through line 58 to further purification {not
shown). Water from decanier 54 is returned to column 50 through line 56. A

bottoms stream containing acetonitrile and waiter is removed from distillation column
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with 28 million BTU/Hr inter-stage cooling in the upper portion of the
absorber 15 column. An effluent from the quench column at 99 F (ca. 37
C) was treated in the absorber column using a lean water-to-acrylonitrile
WAGHO 186 of 9.8. (Lean water is the water feed added to D& /ABSHHISST
column 40 through line 42 as shown jn the, Figure.) A.Jiquid side-draw of
50 GBI B B EL AN TS SRR I DI HIHEEHOS Rigpnoes sueh as
theppreessd@idtiond i pass patamilliin ByBo2iB0E (RRId)2heogionitstcherein by
was remaoved from the.ahsorber column thr he side-draw and
relbRNE D BT RATIeT seR) B O AT A el 4 and
448 bimgpthdiriated stageitbooiwg g radsheasid rairas tsne imttfeonvilmmbspaseing the
Strggmnﬁg]fo%lgl;[ﬁhﬁe%?tgkcwgtﬁ E"BEONS ré/o%?'HYB”s%%gﬁ]T@HB”P&SHE{S@% cooled
comparedo the conventiohal process with no side-draw from the
stradsotimoughdinm 5120 iigion BT 4 ei ey Bedgw e dilifrgonvhish it was taken.
CoBiR BRSO BORIIRNAS Larl LD MRICEA T IBHAMAL Brtion of the

percent an percent of the acrylonitrile and HCN, réspectively, of the

stregeal ianibants farey ehe s befedilithilReflrpraydit et ecelatgsy 63 and
retSHEATYIOR S RearRes aasBRIMiARRyRARReE4he conventional route

and were directly introduced to the recovery column top section. The
resulting increases in the 30 hydr&#R¥RIBS city of the absorber and

ExERRONETY columns were 25 percent and 27 percent, respectively. Example

2 12 WO 2005/070880 PCT/HSZOOS/ 005857 Usin theé@%%c ss of this

inveH b1, W2 ARBABISIABISISW VS PRANEAB HRIG HER g computer
mdalglthicotoagh i asisorfizedaolnmhsires 20 dHzanditiesk stageabwatbequipped

.column havin eoretical stages was equipped with 40 million BTU/Hr
i R o T T S ol R Eabe RO it soroer
colfsom. thnSeffluemdifrostuthe queechFeeban3Y € )08AE i(re88e L hyvEo fierdentn the

' [Qthe phsgrhe (S| .

ab%ﬁ@%ﬁ%ﬁ eav(\?%%it ratio%f%. %% s%?‘!e{i?rgevogfgégﬁ4(57vee?8h‘?ater S

thepwretentirederdgerkighthse raarberyishitie A0 dheight iverdehes eheamyin the
FigtPPprie PRiMIgROMMRIgBE (BE W aporisieswasremever Waghtheercent

absorber column side-draw and directed to the top of the recovery column

achioputgiRoll nRigRT RETERUENTERY APSuea PRER AR oMHPARIdHRIRR! (FPMW)
acSRifADevEe NtepidhedN phihealietadsauriscofiannylcnibiighantsHGN fachw and

dzr%%g%@%ﬁ%&&% %ﬁﬁéﬂg}%ﬁéﬁ&g@%ﬁﬁgeﬂ%ﬁ?rv?é’é(esrt%%{é‘c%ﬁ%"ént. Using the
inter-stage cooling and the side-draw stream from the absorber column, all the water
for the recovery column came from the side~-draw compared to the conventional
process with no side-draw from the absorber and only 20 million BTU/Hr inter-stage
cooling on the absorber column. In addition to reducing the water circulation rate, 52
percent and 63 percent of the actylonitrile and HCN, respectively, 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 resulling increases in the
hydraulic capacity of the absorber and recovery columns were 26 percent and 27

percent, respectively.

Example 2
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recovery column top section. Consequently, and advantageously, those

amounts of acrylonitrile and HCN bypassed the conventional recovery

and purification route. is These examples show that, compared to a
WESAVEHI8HAI absorber-recovery process, extra cooling in tA&HHSHIHELSS
cqu% and removing (5%? htE ueous, .side-draw stream from the absorb

, r

ol SIS RIRRERSPHHE Rl GNP B AT U PR A PeTormed to

prﬂiéﬁ&ﬂt}@@@&&tﬁ ﬁ&ﬁdif)m ﬁ’lﬁﬁwﬁrgﬁﬂ@l lfgmcfemlliﬁﬁ i?im easingatderare. An

raulic capacity ,of the absorber and recovery columns, along,wit

bR S0 Lo A P e e PGt AR BuHr

intﬁnﬂag’emc&ﬂimgid:itid)‘rrmlepmtupDrtiuijth,absmmmplia_,eﬁffgope_fﬁeght from the

qug?w%?xeé%:rﬂghj tatth@li"g'-h%%srﬂ %ﬁghgé’rﬁgé% %agl%eg&g&ﬂ %E%'U@é‘so f}ltroduced
column, such’as a recovery cotumn. Only certairn embodiments an

to thaaahisieef taduimrensing ladeerbaeiesdofoatylenitistemghit/atio of 8.1, A liquid

sid%fﬁpﬁﬁi@?@@.@iqﬂe‘@f%%”\iﬁé@“@ %z@ﬁ@t}eﬁf%‘&é t%&‘}l&ﬂﬁrué? 1.6 weight

above description to'those ed in the art. These an ef alternatives

perenichitdbians 2 medr mer ndinHin eiehirPindwagetoniite was removed
froliVERIgNsHber ESRMHONaLRRIRNARRIIFESRR @9’5&%&%;&“@% %@c&%ﬂa%iumn

9, 2004 is incorporated herein by reference in its entirety. 13 W

as SoRpieTh A as capaenesiodtiset AhaelhRrtekitrRrbdqaitfleand R sercent
of iqcrtnQaf%vgsmaaﬁwagﬂf@aﬂo?wlmmcaﬂw SN UEied Mi@ssiaiBracolumn
rocess strea comprising: (a contacti a.process stream comprising. .
wel HRaT) O IBR T A SR oG s Hats e A HBGGSd into the
recgvenchaipparatysdecticeduCoasgpseths gudradvafiagadesimphisitgamounts of
olefinically u rated nitrile:; (b) contacting, the gaseous,quench.effluen
o A N RS SRR HE SRt R BIRER O 18k,
aquébasenexareptesnmghiomdhab scobuch aidfitticallganvsativat chbidtbed-Gecovery

pré&éé’gi,ﬂé%?é’v&%ﬂﬁ i t%‘?eaﬁ’égéﬂ?éra&ﬂ&%“ge | }gﬁw ! %‘i’iez?cﬂ]e us, side-draw

comprising water and a stream comprising nically uisaturated nitrile;

streamniioauEn gl Gies Qelwompsns mydisgiidaltparssaiate ¢eiume o eifect the
exitEtidisHishenish wnmyhess RerEeRBLEREHINERIPERIBRY in increasing the

unsaturated nitrile is distilled in an extractive distillation to form a fraction

hy%aégiﬁ]ﬁﬁgﬁ@%@fﬁmggﬂp%M,baqéaqqtfﬁa@%ﬁa/ columns, along with a reduction

in solvent water. circulation rate. By the use of this invention, an additional product
throughput, for example, fifty percent more product throughput, can be achieved for a
given sized distillation column, such as a recovery column.

Only certain embodiments and examples of the invention have been set forth
and aliernative embodiments and various modifications will be apparent from the
above description to those skilled in the art, These and other aliernatives are
considered equivalents and within the spirit and scope of the invention.

U. 8. Provisional Patent Application 60/535,414 filed on January 9, 2004 is
incorporated herein by reference in its entirsty.
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(e) directing the side-draw stream comprising water to the first distillation
column for the extractive distillation of the olefinically unsaturated nitrile in
the first distillation column. 2. The process of Claim 1 wherein the
welaieaIBpunsaturated nitrile 20 comprises acrylonitrile. 3. PRAEUIPEYYSST
f Claim.2 wherein.the process stream is obtained by the ammoxidation
Th%‘@%ﬁd?t?@%ﬁ%ﬁrising propylene. 4. The process of Claim 1 wherein
the labsorbér;:zi_ppasatw&anrabsmpp rarm@lpmﬁﬁc%iém me:)llrﬁmea_ﬂpﬁnsatu rated
ifedal h rea ng olefinically unsaturated nitrile
n r%%??@vvr% ﬁé%%ﬁ%%éi%ﬁ%} cé?t‘%ﬁnP is a bottoms stream and wherein the
side-draw &jeantcentactirnhe fipsockssl atiearoohomp asiadocktioicalbovesaturated
whetg fhe hattoms 5 eptrls, .ﬁr %Is illagi I .6, Th
process of Claim 4 \/\%‘Iel‘elﬁ the a%?gglr L(er&cp &m%%c%%%@%rg tys Tﬁ% produce a
pro@ssserTianen@itien aprepdsivgcomiimigalpundatuctedsitied for

cooling theabsoe £aHR e oA BERICTRRH Oh Rk Wﬂr%?ié%ﬁjg gomprising '

side-draw stream comprises at “least about 70 percent water by _
14 Wes&soik/872088 /BRPATBEIE0ISHP I THe BrtRAESONTIEIRG Scomprising

wheysidibedsiisHala SRt AAPHRARIess than about 100 PPMw
acetonitrile. 10. An energy efficienitﬁ%é)cess for the recovery and

purificatio@f adi{ieHiaNEe R ghsARseiRainPRRAakEY Byside-draw stream
ampenipiation ekecpeonytestedrisoRasiAgBistiHRS Hheieaficriisinge;
(@) contaikiﬁig the process stream comprising acrylonitrile with an

aqueous diénchMEBIH TS JUR RUPARhSPIREES BrofikuCa lyauasatrated nitrile
quetacha effise ntititgiitsing clormtonivileréb)ticontaictagthecyasesing  olefinically

CUEDRBSIMEE W USRS SRR FARETE FHY ion
witteram feingone tinicalhsurisetwetemnitikiderdraw stream comprising
water and @)bot RS- GHE ARCURRISIAY MR S imprising water to the first
distillation column for the exiractive distillation of the oiefinically unsaturated
nitrile in the first distillation column.
2. The process of Claim 1 wherein the olefinically unsaturated nitrile
comprises acrylonitrile.
3. The process of Claim 2 wherein the process stream is obtained by the

ammoxidation of a feedstock comprising propylene.

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 above
where the bottoms stream enters the first distillation column.

8. The process of Glaim 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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(d) introducing the bottoms stream to a first distillation column where 15
the bottoms stream is distilled in an extractive distillation to form a top
fraction comprising acrylonitrile, and (e) directing the side-draw stream
woanysnsesgpwater to the first distillation column for the extraRfiv&S2005/000557
distillation of the acrylonitrile in the first distillation column. 20 11. The

prodss of RIRTAEFSMEFHRIRE SNbesRindheRid R aslctdrepngunprises less

thaprasess P& M boshenaimeat least one pump-around cooler is used for
cooling. 13. The process of Claim 10 Whereln the side-draw compris

least Oabmﬁ“]O%@@Mt GHICIENE wRKRress 18T THe pFEERYENt @ld mpﬁgt?!cation of
aciyiagreile therside slrnyosiisa sirsiutan baboet ARMridkNMiaceDaittiepylene,

15. The ess Qf Claim 10 wherein solvent water is also added to a top
prolg)&;?%ﬁ o%fﬁ%‘ ?*a%ﬁ Eﬁ8ﬁ188ﬁ|ﬂﬁ1 to assist with the extractive

distillation.(2p. Themeatess miecmméﬁ%vﬂnm timermdem@aamyitmiﬁeim with an

rom the lower 3o of the absorber colu
f he | 3 Ra}If f the ab beh I
quéous quench liquid in a guenc

A fus to produce a gaseous quench
efftluent comprising acryloniirile;

(b)  contacting the gaseous guench effluent with a liquid comprising
water in an absorber column to form an agueous mixture comprising absorbed
acrylonitrile;

{c} withdrawing from the absorber column a side-draw stream
comprising water and a botioms stream comprising acryloniirile;

(d)  introducing the botioms stream o a first distillation column where
ihe bottoms stream is distilled in an exiractive distillation to form a top fraction -
comprising écrylonitriie, and

{e) directing the side-draw stream comprising water io 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 cooier is
used for cooling.

13. The process of Ciaim 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 op
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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