; ste3e~{I L6TMQ WO 02/ 06212 PCT/ USCL/ 19709 | MPROVED PROCESS FOR THE

PURI FI CATI ON AND RECOVERY OF A | ckground of the Invention Thig'
i nventi ofd &kl Mproved procescgﬁﬂm”m&‘%%ﬁﬁducti on of aeetranoi/fdhe. Mre
particularly, this invention is . process for the purification

of crude acetonitrile produced, for *e®R&Hple, as a byproduct during the
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or opyl ANPRIVERERARERPEOR HERORIRA N AV RERVE R P Al B ocess
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Acetonitrile is an sol vent rarret ndustrial chem cal
processes ang};s i8h €3 i | pRckes sl problstbroef Aestanmce. Nt d
chr omat ogragﬂvé, ﬁqu‘%t@?hy in Icgrl;@lygnaa?i on with onpzr or nore solvents such as
wat er qrartitulatigotas . indertiamiis ran dnipsowdds prosass dar dhe apwrifgetion adf tordet he

preparation of other chemcals used in the chem cal, and pharmaceutica

i nddst racetgmiiide aprdsieet s ir?loé PXagRS; r 3B & %dPr%‘ﬂ]toz BPB@%S&% @HHB@?QR h@&

uses. e t (ot -RE tonfit & [ RE A WiG, Sadaypduced
duri ng%ﬁ@gﬂgﬂgﬁ%@gr%ﬁwxﬁrﬂ%o(ﬁica?]r(??féﬁ Eyéfﬁg%crg?g?yti C aém@rf)(ﬁ?:s dation of
propyl ejfe mophnas Thie invertessisdaisol apedcass fdr SheRatrdivatisn 0FIe298ed Tare

catal yti c ammoxi dation_of propylene is a major industrial process and the
by pr odut@stesolugnt @satoalitileng acetonitrile is produced worl dwi de i n hundreds

f mlli s . . . i cal
oxaml e of tRiB8Y P iR ol use8 ufe YHRLS br hSu A e ERYp b Bhdaecard P O
40%gnatigry s@NEntSHBERGEe JODUSE $n ﬁfghhwékﬁmmc@ylgﬂigféh(dﬂ%graﬂwIusniany il e,

and ot her organic materials such as oxazol e, al cohol, acetone, and

pr opi ordambihatiorPmiby ope ¢ gBekss Solyenisepintaas matehor @dspiceiohdwetitriie i from
the other conponents in the.byproduct m xture, .particularly from 25 water,
are notSSe HARE. eqh TBRAAIAIG A) for e prebeEatrh et Bt SpRiqals et Bnthe

4, 362, G&ﬁemi&m %‘ﬁdd'prF‘rhﬁEEut@a?thtbﬁw.O“PBFeo%Hérﬂﬁilé‘ei%?dégﬂ%@é‘ef!}r Jig, first
is a high pressure fractional distillation to renove fights and heavi es,

t he sequndessesandotheresssare distillation to forman overhead of a -

wat er-acetonjtrile azeotroge and a,hgfyy Lraction whi ch i c%%ﬂgs,mater, and
theld hird i s IMPgHaRk sRY G Of @celanityils ish bRy ogust gﬁﬁ%%mt%oaw BrRg $idl e
cut or Si f | ati: t.onkt It e t it Ld

over hed TR o adfoB TRy oRy peeRRE A fhoddon B BUBEE A £ U

rel ati ugbyepiirdiseioee®nirt rll [Se, Patent eG093¢203. he Tinge catalythy eemehoxidatibat ben
steps and the 1 WO 02/ 06212 PCT/ US01/ 19709 attendant recycle streans.
The ar tPreBR@seaissiapnalor pinsiistial f Biocepe id i thiec Bypeafiust elfeaid aerlBBWId ril e,

i e e R e T e e
i nvent i AfhoUyrsthenyRBLARMMES varyTel [etal exatnbie suthid besiodost Sfeih Wdatfs

inmpure acetonitrile conprising distilling the acetonitrile in a fractional
di sti | | approximsseiymm 58t Bsetanititern4ple vadeprand (Breallar amouats ©f ydrogen si de

d f ti i Si t oni ile, distilling the first side d
draw 1 8CKL8D GRTE | S0oRGE, S ke ot | gl Ps v st side drap
pressurgeqRsd %e&m,a%@gpFJEWiﬁi@ ?PﬁBrlngnrgbﬁjés'e's' fr! QQQé’r_aﬁﬁ&O{P\% Hbdpegr aw

fraction conprising purified acetonitri e acetonitrile“used in the
met hod adetohitrde i frorenthieoothies qonedareatis yn dbetmyprddidtemptory qetiadardy byopn oduct

during the anmoxi datjon of propylene or other suitable hydrocarbon such as
pr o¥faneVaigbnai@ rnot RENRIBL hdProfXAMPE. | iRy HIf iRSACRSEN dRCIQREED I 3 Sur Paignany

source opd tril.e 1nclud f .

cet oni TPPPE0e 8k iftels ciBon sroteHET BT dfERRE Bheiat Brivh o
that hascheere faefors @sHiRtiveNfo FémeldaighiRrHtaAREAESItHY QEESHETs Llo@ds a
solvent for high pressure liquid chromatography and may contain as

i mpur i tpresswr@r distiatzorodatierrof amatverheat ob ree watewacetooitjanazeatrgper Bnd ez .

heavy fraction which includes water, and the third is a high pressure distillation
30 designed to produce a middle cut or side-draw of relatively pure acetonitrile, a water-
acetonitrile overhead and a bottoms or heavy fraction. While this process produces

relatively pure acetonitrile, it requires the use of three distillation steps and the
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Brief Description of the Figure 20 The Figure is a schematic representation
of one enbodi nent of the present invention. Detail ed Description of the

| nvent i ofd d/dshe net hod of this invention, a source of cregdasaged7onitrile
is treated to produce purified acetonitrile. Purified acetonitrile as used
herein neans that the 25 acetonitrile is purer, that is, in a greater
concentration, than the ud C e L e e Stetd N r4ral
R T R s i e oG St S

acet oni %rruidbeaééf‘@ﬁitrilé, hrtibeRsy it tris enked witkeivatdr puotaer solvents.
preferably at |east about 98 percent by wei ght pure and nost preferably. at
| east abhepréenémantiontprovidegsuch@ndmpIoNediioR8sS.of this invention can be

used to so prepare acetonitri %e t hat ifgl ag leggﬁ about 99.5 percent by

wei ght pure) nore preferably Ot gae ent by weight pure. -2 WO
02/ 06212 PCTAHIGH QAP isTAmefidCtoR e Pkicatich up eelidenof Mpiret Aestonrlbhi s

i nvention can cone from any source. However, the nethod of this invention

i s nost camptisinge distitinguthd yacegoritrée oini ar iflaetiohalt disdillatiare crduranbapbrizalowt
during the catal yti c ammoxi dati on of a% hgdr oca%){g. feed such as ﬁ#ﬂcjﬁ | ene
or propaieospheriEaREshyea WiNErawRdo? firglgiide digy lonCYPPIIRAG ack % and
an oxygens t.al i - i rese f I i T

oy gon_ BHFEH e g oudE AN bl SRRl il BletRatic e pl b
oxygen ggfospHeriBopReselifterarfid withdfawing efcorhatheosgaped distitatior al yetonidsside

sui tably one of a nunber of catalysts known in the art for the ammoxidation
of hydr deaw frestiors gempasingrppifiedraceteiitier abl e catal ysts are those that can

85 1 “sui't aihe setanipe PRafun e el YpCilEAN FBrsterably, pldphuec
3, 642, 9?)96(1&5@?)32.53 %%geibﬁfb@o‘?ﬁ%g theBadnrchbdatibrd 67 pfédylesd briapaneshabiat ent

Appl i catli on 4 and 78352322. I n such armmopXxi dati on processes

acr yl oninydidcarbon poctdas @opand. Howeyeasr ther methud ofHivseingentiemaan de usaduet s of
ot her products such as HCN, _a@%ejt onic}.ri l e, oxaqu er‘ al |yl al cohol, aﬁ_géone,
and . pPopiYoany FPyrseAfacetitiR NCHAING, Ior 6XaMpIe o raqyFiteyf WASEARRINULYE
orgapi c dyc: ! r ; i { o) f

CypBal 191 Bore s SEe BRGNS Thal e, AoB e A e e S 2 pout
16 to akewentih wehghmapafastmingvdtesesseboot a8. & sotveadddat highb presisghe ligaidcent
HCN, 20 about 0.2 to about 0.4 weight percent acetonitrile and ahQout 1.0 to
about 2 chraeatggrapier asthMmat sritalsy FRRNRUEISFGATINNS FREVE HgvaiRa2BA ONePl v

al cohol , _acet one. qﬁ% Bgﬁgi onitrile. Suitable processes for the catalytic
amoxi dat? & 8f lﬁr §' € to acrylonitrile are disclosed in U S. Patents
5,093, 299; 4,863, 891; 4,767, Br&f Dasstiption®¥ tRO Figuakl of which are . hereby
incorporated by reference in their entirety. 25 After the ammpxi dation
reacgbion it iThenbBigeseds p sehanaticatepresentaian of erecembedineent @f theckiesantrii e
and HCN.'E)r oq.ucts fromthe reactor effluent. In a typical process the

ef f| uent™¥WP leated to renpve residual ammmonia. The remaining mxture is
suitably treated by a nunygiiapdd BeskiiblicH bOReRhPEMREES to isolate the
desired acrylonitrile. During this purification process, a product stream
rich in acetdnitheimetticgl 80 tips ddvemtibn, |2 sbardehpb caideeagetandtilel s kestegntaril e

that i hi ghl i tabl f int t ho f thi i nventi t k
U1 11 ocPragiesy MRS oS an REQInACPIAENR 8 160 ARTHRyERH 4R Hrou
30 19 about, L8 el %'&Ferl?%&ef%t, iRCEHRMES bbRcPHon2haR the crude acetonitrile

used as the starting material for the purification method. Preferably, purified

acetonitrile means acetonitrile that is at least about 95 percent by weight pure, more

preferably at least about 98 percent by weight pure and most preferably at least

about 99 percent by weight pure. The method of this invention can be used to
30 prepare acetonitrile that is at least about 89.5 percent by weight pure, more

preferably at least 99.99 percent by weight pure.
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-3 WO 021 06212 PCTI USCOL/ 19709 about 68 wei ght percent water, about 0.01
to about 10 wei ght percent HCN and about 1.0 to about 5.0 wei ght percent of

ot her orgaydmg:@uch as, for exanple, oxazole; allyl alcolpii/usaget7one, and
acrylonitrile. Process for the purification of acrylonitrile are, for
exanple, set forth in U S Patents 4,234,501; 3,885,928, ' s 3,352,764; 3,

198, 750; and. 3, 044,968, DAL 1124 ) B SBAcNSORRORILASaIDYR Sbekerom dry i el

entirety. O puritying the crude acetonitrile recovere

during sbg?cémpl%@v%@bk‘,r ehof mattiod asfi this | mvbptiomeisammsti daitdalde ©F propindene or
ot her hydrocarbons, the nethod of this invention cag be used.[izg. manﬁf acture
puri f i etetwdtritenithal ise Madsmaseaykyri@dyel 8HHRY Jrews’iee st PRI aPhithg

tonitrile. S | t f . h
chom cAVdpGRdt Babr SYGe s roRTEne | & HEHTE By [oRERTR, AR T AL I
mat eri al, l%,lt Q@)% ahioRiPERE art bepd&rakosiaineg igasoinstheSpresenee yot |22

stréans ar ced by high pressure liquid chromatography
pr ocedusigableTbatal bt Dné taxyben-costaining das webieTaeXanPie PF dhelbenfshes

cosol vents 15 such as water or an, al cohol _suc ol —.et
i sopr opyith PUERHYYIEN I3 ef ﬁ%m?h‘éth%g?rl”% %h@ggecﬁarﬁ’é%ae&ér ngr%WQ%%BJSF i%qui d
Chr OB 00BN ine M RIMBEAHregaiB8RURRoANRSHS S RANHES aReebdaidr of

cont am w anmount's vari ous chem cal conpounds, typically much
| ess t haprBedrbvas Gichpas penpylehet Rrefdarablei ogfalystaere éngse hajccaanopenade

typi cal | bout 10 t bout 80 wei ght t f 20 .1 I t

uLer | rundes ‘e eal opEISAIOpPLREdhr BIOPYIRTE O e B PRVY, RO DoyRie
tonitr.i Lt Bl . : t

east oo R Basclady e mdle T R Phiefts ARE R0 e DP O e T ©

| east opg7hmpwrid g77 Meaiadl Japeueséi RatemeyAppitiatide Noe. d4-8D4% aind 76r
exanpl e, wat er, met hanol, ethanol, isopropanol, allyl alcohol, isopropyl
acet at e352882.or nore 25 heptanes, trinethyl silanol, hexanethyl disil oxane,

benzene and tetrahydrofuran. The anount -of the.inpurli ry i | t].es. IS
general | y ab'(S‘utS_UGhO?L”\RE‘P’Sa?t'%r@@ﬁ?sste@ 5686?"'%593% _Bﬁ(_%al“b‘%!dcgg’[?%easdé on the
t SfodlBE P&V sﬂ%\%‘(%ﬂoﬂﬁ@ STOMEE RbdicBWUch 85 HON! Beefop@yirl,
acetonitrile’is usually l'ess than about 25 weight percent with no single
conponesgaieakipyl dlbsiolaloetont) aei ghipipritrientare beopadduced. haVaksrgatals® so

the mxture. In the preferred process of this inyention_.the crude.
acet oni farimed. i & eendansgdspIganisy Prapust W‘P‘g{recﬁ %%Paﬁ%&t'ﬁcﬂwxg@%@l%w

atmsp hSrroip?/ie%reeﬁ/%%a‘ﬁy LSRR B oLt 9Bl abolP 1324871 pefieht EAbARHE Qabdut10
16 to about 19 weight percent water, about 0.9 to about 1.5 weight percent HCN,

20  about 0.2 to about 0.4 weight percent acetonitrile and about 1.0 to about 2.0 weight
percent other organic compounds including oxazole, allyl alcohol, acetone and
propionitrile. ~ Suitable processes for the catalytic ammoxidation of propylene to
acrylonitrile are disclosed in U.S. Patents 5,003,299; 4,863,891; 4,767,878;and
4 503,001, all of which are hereby incorporated by reference in their entirety.

25 After the ammoxidation reaction it is necessary to isolate the desired
acrylonitrile, acetonitrile and HCN products from the reactor effluent. In a typical
process the effluent is treated to remove residual ammonia. The remaining mixture is
suitably treated by a number of distillation processes to isolate the desired
acrylonitrile. During this purification process, a product stream rich in acetonitrile is

30 produced. lt is this stream rich in acetonitrile that is highly suitable for use in the
method of this invention to make purified acetonitrile. Such an acetonitrile rich

stream may contain about 30 to about 78 weight percent acetonitrile about 20 to
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95 20 25 30 conponents and heavy conponents, typically water, by renoving
an acetonitrile containing first side draw stream for further processing.

By side dipawiokiizi s neant that the acetonitril e-contai ni ngcstuseam7is taken
froma point between the top and the bottom of the columm:. Such a side draw
can be taken at a l|ocation below the | ocation where the feed enters the

col um Joout 58 [2fsht 1S c8nt el BI0Lt 00 16 BtRut Of Welgite, pereeet HEN Iy

i mpur i tqbé’é', en a pol nt above the location where the feed
enters Shgt cobUd abbut e fesighhaereertedfabthee! grdangts bectelasoffoneaxample,

inmpurities. Preferably, the side draw is |ocated in the m ddl e.%g. per{:ent
of the meizolm, allybraicqitadf ecatong, iand Beetlie eBroresseier B8 PHETEONAT The

first side d t i s_di ted - iStd | j it
< aga aFTAPGLIFI 3P T ERAMES] Het PN I ream T Shet (47 SHoket b LELe | s

remyve h £ Y4 JBE QmidtpathBembyancorgbrited batristarenbeirf i r st
si gg’ d%aévggm%a%@gh 8 treated to renove irrpﬁ??ti es which were not renoved
in the thelrgntiBtgti | [ ati on. For- exanple a chemical treatnent can be enpl oyed

to elimnate one _or nore inpurities. en.. the crud ifrj i
{reat ed by HRGARHATE RATVRBAS UG PEHONL BaeboriTer AEENE T madiaaue
byprodugt_ fram.t u - e dd R cAFEENS| 888 hthed
propyl eﬁteégwlﬁg]t@rgﬁo e acée'?@ﬁn Idfalt géﬁéﬁgg% Esdrn(gﬂtgfyg%edcgbove, usual |y
cont ai ngf ke riagenticty aahdee (43N to froaneteatye epurifleciurcetobitrilgp fros apeysied o
wei ght percent HCN. |If the crude acetonitrile strﬁar?il cont a]i ns, HCN, a
por td onsteganesi er MELe aRlTBRMEe FENEIN NG oRTSIRBIIHEt oRtER i 1REYEIRr SURPTS: A7 ght

end in the first disti t] e y
Femi n Preele. £ SN fofta e he Boaear plRp e pe SRR Gl i B8
removed, o oP k| & shyiRg InAttihialer eheresasufieiure etierichgrti darapositioregueous
acetonitrile feed stream For exanple, it can be treated with a base such

as sodi Suchydcyole direans lraralsd qungderd byhhigh PresHaled iiyidChr@MOY2BRY, or

iron salts. However, since,a subsequent step.int 0 r does
not uti Pi%‘édﬂr%-sﬁ{hﬁl a¢% 8H'@8I HRHERa ﬁanﬁ’"g%foﬁow{qﬁr&;g ggﬁ-ﬁ%%n? éﬁﬁ%&g
el es bhet §sWeﬁ%PB@Qheal ollRcHSR AekifRagnéthhabl sERBEIdY! BROhUCNS Wakdh
either Torns or has a salt as a byproduct. As an alternative, the crude
acet oni kg ithe mestiildophaseat biyhppemormancenhkguid broratographyt. i Sucbqrasadypsa
di gestion process such as that des.ﬁri bed,in 075, . .which is

LUS, P 4. 32
ooy PHEhIcRR aWasIS CATaER i ARIOT i1 (ONGHTINLRY WiFT o, 2l &f usriEls

process,, t r ot e h Bi QG i iyl th a
Cor ut ; ohnen el iRy Ml PoRichCREE AN 1, Aokl Bt REpLARY

WO 021 0RRAR/RETAS0AMBARRY thpicakx atplie 10otomabogthgtlaveigbt permevé ohenei@y. As
another alternative the digester as disclosed in U S _Patent 4,328,075 can

be @sednuireegoscheerts rugeddins the |ChroBAtaSrapiNe PTORGEWE: o NUS. A% YR t10RIR
distillati | - eit hey | \ i '
Pbagont L2k SEu RS £ SOIRENS! e Bhu iR RED RN rechPeklIRUE 4%

be part i Cish Hrley cH&ical, ﬁmzﬁtél her 6thies prdceriupe eticaihichaoontainsoht HaENt ane
acrylonitrile present in the first distillation colum. The use of a vacuum

col urm asperityi r sTypicaluimplirnitiesc cuaydangede eme tafi sarayeht fasnexBRisecvalry

d hyd i d | izatjon in the first . Th ti
0 pol yRANZRH. 1 eREIPbIRBLRBIlr c: AUCHERN 1 PGPV S BeroFore] IO ¢ ne
col égges%gtawe%r qﬁgr%t@pﬂ]eﬂ’wspé%ﬁet rfigifixaset MRenkEAB 4Me te@hNdroaaaAnbe

use e refrov e polynerized HCN i's required. The use of a vacuum
col um atrpoaseuneas tise tileustyantrmpoftidsevygeneratp mbott 0 weigghtderuent ttam i n

par 1| oulahony BBGrRBEEhERE} GRS PR g MSIRINIOTIHAE T K. oRpGHe M eFRaN 8bsor b
inth | t i ol : ; I
e possiPhies rhivebel PRt SCLRBINER IR, BB Kot iRtoan @pr Y

mat eri alnd GnbR ESAEEhER: grbatermhanaRiR 1t Welpht perdritobader ohfthepueight ofti on
of crude acetonitrile V\nglll be described in greater detail using crude

acetyni tthe Inéixtolo¢.ai ned from the nmanufacture of acrylonitrile by the
ammoxi dat 1 on Ir?fthg rpcr)g1'>£/a|rr%rc]iepr?il)%:egsﬁa Sé?rtflng ?r?ver}t i%%'tﬂgbc%gé a'é'gf'c\)%\{tﬁfe’ is first distilled
in a first distillation column at below atmospheric pressure to remove light
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20 it 1s to be understood that using such crude acetonitrile is only an
enbodi nent of the present invention and the processing conditions,
processi {@ @ligHs, equi pment and ot her elenments of this eppegdisopniocan be
used for the purification of other sources of inpure acetonitrile including
recycl e or waste acetonitrile, or mxtures of recycle or waste acetonitrile
Wi th acetonitrjle i ne hety; r S gihuden Zretadtriosri tril e
obt ai n@ﬂ"@gnﬁ”g‘yﬁpggﬁ%\/gf&or%nﬁs?ﬁk%ﬂ%faﬁ@g%wu\?gﬁéf L%}(:rr??gni tgri_ | e by the

anmoxi gah{a%ngfﬁré%rsﬁwe/h@wsﬁéamtfbefumrmommrgs. By Gideddraxe dtipmaant teati n t he
formof a m xture conprising about 30 to about 78 wei ght percent

acet onitie idcetoratiascoraining sheam 63 taksyAoTh& e Q/?éwg?” GolftP 6nB1tMEo

bout 10 wei ght t H d . i gt tyt h
o oani Bogm: aiem ATl . SNeh s 87 drad; fryf b ik 2t KClcalioRsdant uRt het
acryl Oﬁ‘ééa’tf’oh%h?rfd{gﬁtée'degnﬂei’s #he cbRim i@kl feaatizanacelativelyahigh Ieogl ool umn

preSsure suita t 1.5 to about 14 psia, preferably about 2.5 to about
10 psi ai%handmépbbilipg efpuates, ehiboan PestakenAicupoint appye e dgoation where

PCT/ US01/ 19709 5.0 ia. Th istillati ' d : ,
or of or 4be Jeasbentsis 419 AT TnE RerabA® com Al RS A AR REE
the cr ;Qrggee}gﬁ;gf)p;ég CldeCardih MBS the ribaleas Hercameshmrdosiunramore

cont ai conponents . Heavy components are those conponents
havi ng geRobbly NotHROMdIgBEasetettEithacetom.t rile or the acetonitrile-water

azeotrope at _the pressure used to operate the colunm. Vater is the najor
heawy conpordi first sigatdrawgiGaonissdi Cée‘ﬁR)EegeE’S Sf%ﬂ?%oma%umj‘ ‘Q'EBEEII g

point | ower than th ! ' bk | e df

Bt onidtin At 5 saaphy st SisaRE S piEd cRefineis femorsd flom 1w
is a lightsccORPQRRMMN APrIMEHS tS sechid dRtiagdretheofirar sikie, drawr sitesm caarte
acrylonitrile. A side streamor side draw is renoved fromthe distillation

col urm.tréperidi regnave irpunitiaspihichumeramet peswyedeins iee Bt FigllatioRe  FPF st

distillation, K he | ocat . i de.
st akearthles SheiBical femkBap Tons atunored fo Pt MBS H8f BhaRsr e
| TP e BRYGle ddeibRitiibCheing ReBteNidy ithe wetmar o (s liheemtiardds

acetonitrile stream For exanple, 'the distillation is conducted so that the
azeot r ogiatonitrie produced rasaen syprodbdtyfrom twerprarsdactatroef pylpoitdpdi to®

i ght t tonitril d aboyt 8 to . t, 16 i ght ter,
b of o1 b EAION06! RORYBTE. Bue GBI SPRENE S BnaD, TOCGNE SRRSIE o o
bout 17 i .ght i [ ' ' : th
ol umn S SSRGS o Banih (HINE (P R, o 0 Pt B Mty

taken a@e?h't hakicht PETIRUILtHENErUda et iifie streami cdreains HCNghtparbopofiéiss. | f
the side draw is. 20 taken below the feed, the side draw ﬁtre

eam.i .
pr es@er abON caikba ramoyegeorpéea asetoniele stepara as@ lighdigad indhedl ;H'ﬁtﬁlﬁ’ﬁeﬂent's.

The first distillation caolunm pref : I a t he
upper pB&*HHN 'B?V%rhbecf%%‘%-& ea?Ptggp%(ieﬁ% é g@éa%éﬁﬁé;ﬁ ﬁ% Sﬁé?grlta%sii(rﬁg '_g%rgw is
| ocat edy, ﬂ?@ffﬁétagidﬁé akaw Neart &2 eémbbed C@am@menﬂ?uby @nypeultalsls oteansefapper
fraction of the colum., 25 preferably the top fraction, is returned to the

col unm esmowhy WCNTilemr an laguecusi asetopitrie feed stieaki dior e@MRICoft §afk P&rount
of upper or top,. fraction returned to th ol u di.vi ded nt, .of
over healieatedupithy 2 rBRs8 0§1"°§3‘f %Shesongr[]rrﬁyﬁr edwftﬁo%%t ﬁgg%%nﬁsmﬁstas

sui tabl t Qi ef t agadeuéiedlin thee
uppg1 o?org\%gdr%he\ég’ ?‘?@tgtelk%r}lég%rt ﬁ%t% Sgﬁ'edﬁg\gmrlée/rf %H)S(l‘écgﬁs@gfg gondenggd.n At

| east appscaper priefsrabfy tibes awidetiiizat 2 disfilstiendtaiemnetaviagka thottdme fraction

acrylonitrile purification _process as a recycle stream  Prefe ly |t is
recycl egoni@ining weatet, Weisapieferahle pel © w%aur@@gengfanremqvmg ﬁ'tﬁ E‘Eﬂg Wb@& for

I sol ati gﬁhgrc 1‘0‘“11%”('3} ﬁ'aé % SM) %ts %%F‘cfo%%k.y Ast allu Salt%ﬂ‘ﬁatl'vé, the crude acetonitrile
can be treated prior to the first distillation column by a digestion process such as that

30 described in U.S. Patent 4,328,075, which is hereby incorporated by reference in its
entirety. In that digestion process, the crude acetonitrile stream containing the HCN

is reacted with a solution of caustic, for example sodium hydroxide, and an aldehyde,
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WO 02/ 06212 PCT/ USOL/ 19709 col utmm whi ch can be used to supply the crude
acetonitrile streamuseful as a feed material in the nethod of this

i nventi oo gRg2ef l ux is preferably returned to the firstecditsbi/drad i on
columm at a point above the first side draw. Mdst preferably at the top of
the columm. The portion of the upper or overhead fraction that is not
condensed | di sNF Ks ansfier altermutiveethat digestemhe
first ﬁg@%?@%ﬁofﬁﬁ%&ﬁ eﬁ%@“’ﬁiégeg@%mg 8$ plates to assist w tgh t he

di stillad peidshe iBrude Ratenhbri328,08 ckh be uhed afleattbe firshaispliatians ot His be
sieve, trays or bubble cap and the |ike. The nunber of th\ﬁéreti c‘?I .Cnltat es
i s prefievantion deorddiipna digidation golump, £iHPEAENOSRNERHRS UPSITORRIEIC: 9 1

ddition to t t t ai ' b ded
Fot he i e EdRnes B PT s BroHubRSoEe e Rn A OR! dibesfon B8 eI e
to the IIgB@r Feob%ema@@ LB&fuF Qlihere tRPevie anpapmiecisbés earhbentsiofleHGNawri s

el ow

taken an ere the upper or top fraction is renoved. The water is
added tacrgsitsle grasentdn the firsttdigtillgtien cpluath.on and provide for an extractive

distillation_of 15 the inpurities in ihe d it ch :
acrylonitril E"&rp Ry | VTG T”'I“F ?easg{# 8%@@{1?5?5&#&&;&@@% Pvrgﬁ"tsﬁr(‘als

over hea giﬁpgg hyaRide fibgtiorPIrotHedfast Eolunirhe
purifi c%??gﬂl-&gyﬁ e é(raﬁl eﬁé/gggésoﬁmlglee%tyg !them“lijg?ierled CIevel . However,

gener al Tie rétectmoinniolphenagd HGN dedvides octedunad fouingnef Yiet uppen ROBPNwat er

added to acetonitrile present in the crude acetonitri.le j,s ahout 0.1:1 to
abotd 10f the %Ullé.‘ﬁcﬁl'ﬁ‘ﬁ)r&edh%? ,alggfapa H%EIIIIJS mc‘fﬁs'@%%%hﬂp %:elg&f%é‘ $91 BF side

draw stre rdrse NisSrefLirkAPUTHE | @S2 ¥ vasulieN
whi ch \/\E?%énrp%?yr ??ﬁgﬁ%@qa@ fehlx%t R@yﬁ’ie!rg %I:W(g?ll {?egé\%ugjgapFop exanpl e, Vasuu
descri begiuahoaige debremiesanstamnsurtbafihelyd tompoabnist ca0Tisd Weigistrepa nethe  HCN,

or about 0.05 to about 0.1 weight percent HCN. These jnpurities, .
parti cuparifiatiohe praciess25 Hiie §esuiter igb Py SHRARR e ACCORTiEy RRRdUct BartCyldrct i ng

o descPerRibebi PRUE bt dBR T SmPo i der Bbsdf e, PlievEico
suchs as ré{q{egl ﬂ%@%&h{fﬁm BR|cleR A vatar a8usiyCas pebsipie &pmwﬁhﬁmmi de

or one o re rcon sa The first side draw stream optionally after
subj ect prgpeist thereblieedugsg the arBuinboboederial és beireyclebove or to some ot her
process or processes to renove residual inmpurities,. is.dire . . econd
di stillation 88IRIRREES OhLNISUPVEHTR] ?%?Ihﬁepvfﬁ*ﬁﬁhorﬁiqfs%fug?aae‘:%f?@&)%mg% is
distilladc] géoIdd RNl aceb M BbtaindPRoR] BfSHaRuRictue of VO
02/ 0621§gﬁ%%®§%§ 9 %Eg&t%h%oaglggabout 120 psia, preferably about 60 to
about 1@@rywiigile apdhewsimpriebédonldf promdene 85 descebedheddinpbbee. Fogvever,

distillation is conducted so that | oper, preferably bottgmstre S
wi £ B aiirls S heIneRgionR dNALUT)S GiR GFkAR SClBRHTIES GBlYCRT SimRadiatT ot g,

hose. corpurit iR ARY 3hBstRete Tt RLEARERRE RS  BPRK, BorPIRAERE o ¢
conponefiseri &lEMeAEs bhhis emstneat ban ibeousedmdrlthagpupification ofietherhaurtdse

boiling point of acetonitrile and azeotropes such as the water-acetonitrile
azeot r opé impussi akcetenit@arineludisigdecyelawrivaste asetditfile @r nistusas ohsecycle or

distillati | unm, . Preferabl.y.. the side draw is. | i i
0 o110, R 5 Ao ST, oS eEs BT e ©°
col ugn. aE%Iog];t?itf‘eﬁ%'BflaiHé@%sﬁaf %?gﬂd'd%c% WP UhE f maAuRERIENGL BthBofBROY e t 0

t he "nmet ho i'S 1nvention. The product side draw can be 'a liquid or
vapor t aemoxigdatdbeolblopyldred onothiee hiydrwtashorsam entry point on the col um.

Th d distillati f bly h refl I I t t th

por tion of tKeUge|RRIORINE BANRTOMBAY @ MHEUER CORPTEIEL RPYN 0 PR B DTS, at
the top of. the I 453, I i r i f
the cof irightiFbahtasiof i, 2Byt S8R aBoROSS bR e PREF, AR 0.0

reflux. apet ﬁ@va.'éIij]hf péicent SICN hedsamand. tis hbblited weightqlarcent sthiec brganit he
wei ght ratio of the amobunt of upper or top fraction returned to the col umm

di viaded doynpdundanmuait apfoxazolel adylealnelel, aceianee rbd acrylpaitilzos tdigtilied) ond, i s
suitably greater than about 3, preferably about 3.tq ahou ,

pr ef er aiflr§t EREHANALOP CURBL aga '%Iﬁ’eo BEEY EWSF%SFF%@Yiag??”&aﬁgbtgn%g&ﬁd}%vm
as a |iquy | s i@ 308 AP Host BrerdraBiyi shlit a5 its about
prefer ag:fﬁ)}ﬁ!dﬁ{eéeg?g@ %@dg?ggg atﬂ()&l't!tlhe ??r st col%rmﬂ,} I.e. V the Iight ends
drying-colum, preferably above the fitgt draw point. The vapor, if
present, is preferably recycled to the second colum preferably 2s by
mxing it with the side draw fromthe first colum. The reflux in the

second distillation colum is preferably returned to the second
distillation colum at a point above the second draw. Preferably, the



plates to assist with the distillation of the acetonitrile. If it has
pl ates, the plates can be sieve, trays or bubble cap and the |ike. The
nunber ofygdrgieti cal plates is 30 preferably about 20 tecahsei/i3k A
purified acetonitrile product is withdrawn fromthe second colum as a side
draw suitably bel ow the point where the feed enters the second colum. The

purified acetonjtri.lg, is _prefer t u i Ostrear\G®
02/ 0621%-0%91*%%5?/%’%é“’b‘e‘?cée‘m"%%térae?& r%h?gggd‘r)@? Fe)'r':t)é{t?l yag@' Fggosr? about 99. 8

wei ght inifdthdRekv\PEEMBBbABNY iatthe easde abetonitte, @advasi gpper.
per centwgﬁg%.wq wggsni"?@ed, t hi \Qpagrg?oni trile stream can St&bé ected to
[

f urt her pgfeiablyc avéreatostream vantdiongetigenig s, CRRREENS | GTBRORGIUF may,
f l e, ab binth | t i ol et 5 i int.
O e Chcabbobcob TS, Rl ot OB RPN,
descgeir b %Eﬁ%h&&er‘?&% eeBtrbBe tAlanatfasdiad [Heilice operaté @homolurhhe Wetdt,is

eith acetonitrile, recycle acetonitrile or a conbination thereof is
fed vi atidhetjod haav comtpovedntr  Light icohgonentse a8 thesePOrARIENE VYNNG Ae 13,

is fed 10 he first fractiopal disti)lati] | unm, ,al Jed

| gt chdiingrpany leweuritan tbeahares rpae cacaramntig 14 1EoaesriErept, o

distilled at QiahoNt HoIQ P8 hehi & alglion i
conduct sdearose PLTE bl R Torind Gt R ICR Bt EpmeBnent by Mol ' ©

i mpuri tixgS P ekBRPRE E5aYold, idcfolbe dindoadigionitriiey edl side strgant besidegiraweisd
overhead l'ine 14. "The inpurities present are extracti vel%/ distilled by the
15 wat ererheded drocolthendigtdiatiom calidi.i GePendiig eatNeJRFINEERIWE 2REiRIRFEYTFI e

el | A ome | OPRSST BATE SUORr
Taht enaked tgne ey onaay el Belrel iRisrd o e sElifha o e slee
acet oni ts?}rjggﬁ' WabeLn ARROLIHERRa Enpriscshictbatils aht amtehangratiserdmpuoitiesm 30

enters t ght ends columm feed via line 34. The light inpurities Ige.g.

i sopr opyowawet ait és rintr yri acetariitrils compamd o ithet ¢rudesataioribile siteam: cFde 20
acetonitrile feed; ejther . due to.their, | boi | j ng._poi n r..aLded .

ext r act iex@mpiatthe (digtillgHon # ?q’ﬂ.ﬁ%t%% éﬂ(t,réatg}qle\ﬁ&?ghf’g'grsgd%ﬁgaoﬁﬂrg?ﬁr%\}\t%@yf rom
colym 10 as.a v r Lol d i r iffid BxeEHRALIS {onawbiths
uppe1r5 r & 'S%F %q{ﬁrﬁ? %\(I)Va%hat grdgﬁllesgbt?ﬁ%ée}ﬁséedrd%@ﬁgnd reflux line 13.

Pr ef er aRjgight fercaRf Weter! ptaferably athmuttseh: dboutiBeweight peroent hetadirilarand
removed through line 14 and transported to vent scr u.bbegﬁs@or 25.cond§_fnesers

(not shabout Ode akesttd 7t weighieatcenhaater. | € theseciraw £rigike? FL AR

i ght ends colum 1Q an i r L j ~ i t
part al GURTRREOTR R EISR Br A I MOl SR B R e
cont ai nijpgiBeLhuds thaaabenignakbas raieutin 1@ watresonsatmutlf 1XOBidepdravCl

| ess than 10 ppmvolatile [lights and any heavy organics is recovered via
| i ne016 takewm bebwothesfegs, m@w,dewa%ﬁm&prafe@@ﬂw%@@raﬁé CRRPACRHRR B t ed

via line 17 to.an o bi onal treatment unit 20 for the renoval of any HCN or
acryl oni'tad i g rb‘? SBHY CORORBPASer of water and -10 WO 02/ 06212

FCT/ USQ 119708, eﬁsgidg%tggagiﬁpwrhﬁspdeeé}my%y BTvelix UH6P Usthtbd e tAS Lppdr ar e
portion of the column at a point above where the first side draw is located, preferably
at the top of the column. Thus, a portion or the upper fraction of the column,

25  preferably the top fraction, is returned to the column as reflux. The reﬂux ratio, which
is the weight ratio of the amount of upper or top-fraction returned to the column
divided by the amount of overhead or upper fraction of the column removed from the
column, is suitably about 1 to about 50, more preferably about 20 to about 30. The
upper or overhead fraction not returned as refiux can be condensed. At least a

30 portion of the condensate can be directed back to the acrylonitrile purification
process as a recycle stream. Preferably it is recycled to one of the acrylonitrile
product distillation columns used for isolating acrylonitrile. Most preferably it is the
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In one enbodinent, a liquid side draw can be taken if nost of the
inpurities were light inpurities. In another configuration, the | ocation of
the sidey@dy@wss@ul d be 5 below the feed tray |ocation. |fectthsogi®aoe no
significant inpurities such as HCN and acrylonitrile to be renoved after
the first distillation, no treatnment unit 20 is required. Alternatively, an
HCN renoval unit such a ' L ithilz Sr&amAadcemt a 23284075,
can beCg&Ey W@'%ﬁ%@@el-ﬁié%g? gpg&gﬁtﬁ%gg@%?gﬁﬁﬂ Hée geerg enters the first

di sti | Latiem inQheTethbacoHRl-ihvestiorceThairellux s prefrablyeretungd dedhpdissii ng
out of treatnment ,unit 20 is charged via line 22 into al‘,]pr?ductih col um 30
and i s giitsibiion ediumn bt ghpginteatavesthedirgt sige 45gwa, Mot Brai8iR PR EeIORf
bottom fractions._ A fractian, conprisin cetonitril . CC L Qi vy
mpur T thegolusniy (T BQIOT ANE HEPEb o GIFOTEe bevti Bt (e BT %R Yoy
intg repoi 1.5 (A liR@int@&tieal um 30 via line 37 and |ight
ends 1@%&3‘}%1‘6%3:5&08'%%%?8&\’/?6& eIr)(lgn Sé. /r& second acetonitril e/ water azeotrope
i s -w thdr awnhe fiesn dissiidtiop oflupmothayt hewt pack®@ andlaierdensssistamihr B8y cl ed
as reflux back to the top of product colu 0 via.lines 3 d.reflux
condengtstillgiion thearuds Qcﬁ@’&fé'i)?deﬂ@g&aﬁi Qiﬁ{g(% %&% 8§&&CF§§5%\%CJKU$}§ %{)I um
10 thrqugh 11 - un ﬂ%‘% tieQNblafiiCisVprafdrably abut@s fe
azeot r%d‘g)béeoﬁgéﬁggjrth%gﬁ(\ﬁhe?g&?ﬁey Odf:tﬁgél%i Ixed’swi th t¢1e fi rgt azeotrope

fromliggi8o Alternatively, these uncondensed vapors may be rerouted to

l'ight ends drying colum 10 via lines 34 and 341. Preferably, the reflux
ratigo as deflnraegrefeved ersbediant svater. dp Wﬂt?%@eﬁ‘%waﬁ{em&t%%gé’?”t% use

duct col um, 30 | ted at high.pr , : .
Dot oniarine raarBrles A pEetly DedhiSNRHEE colPh] The igen s s, 1 |
the. 25;3@?’«3]%& athy fld F@Eﬂé’fugﬁépgﬂﬁbnc@ﬂ 8 c30mn -aBovd Repsiec utdre the side

iTrile e,

aceton ter azeotro eaving high purity acetonitrile in the
pr oductdraql inakedhirgl belolv wheid theagppemon ap Bactod Hovameactet SAPtWAEE)S | s

O ChbnSl PR he i SRSl BB T Ol 3017
di sghar edﬁrr\p’ﬁtﬁiﬁ'eiggﬁg,@% ii&@"(érﬁgetgﬁk‘iﬂg cH 881 dtryibRRGIEEAMd hesthguaBetase 3o t hat

desttib ove description is not intended to be
exhaust pxReff, Whitht isn@rasvéd i fthe deeehéads. ofhefambentpobseater addedtisoal but

I illustrati f th ti f the -11 . 2/06212
PCT! UScamponoihap poedes r thRa GrEatan of echtis Acciani' e & it LBy

c . POREEEs fit o) vt ‘
ki 11 oarpHeree ey M AT ERT of Bl iR Bson WRaCRANERIL ld ramer |

i's i ntepggsh 1O RBAGIR préseiah thé tortidwtacetmitrieoidi #bott 0 dnk tamtbouhriDat, i ons
as fall wthin the spirit and broad scope of the appended clains. s Exanple

A f bo st addl snarelrmefesably @howh OcbhtarhPwd:d0 actual trays (50% efficiency) is

equi pped with an. overhead condenser i I Stidiat i on
col um cont aﬁh? :}Estss,idgccfr@m S{Féj%rysr%eg@%g/cf 3??1‘32?@n%:@é”%@@égﬁ%g%ﬁfﬁ%rhlegn
over heagugpa qq@ﬂrwﬁigﬂ \ielfceR&l lepiovelings epredlidny opreesigsesFboexdrhplef iasst
colum and the second are 3.010 9.0 Psia. and 85-90 Psia., respectively.

Sol vent destrivecatbave,ait enay cuntain dbaydl0.6h tpeabartlibeweigbt)pesgerd 0HENRS
introd d at the t t f the fi .. A cr.ud |t t
(5. 0 GPRPOHAVORGoIRDLE BrrbBierat Tt SN TAREdTHTTES 1RATSyad Hid KR, " oo™

gr g 5%ﬂ%%$%¥8fe§%&¥p€éﬁgo d, 5! éiﬁg’%gygpﬁgﬁﬂécﬁff Whe asdatbAiltilé M dtheam lto3 at

azol e, er trace Inpurities is fed at 75F

to the kighsheAbwilh ‘éthdnaibhn@a?@hwmeégeﬁisaasedesmﬂbed atenkectedt gareszaot aitht at ed
above) at tray 40 at a rate of 9.0 GPM The refl ux rati%@f%? t?je first

col unn iamdneimane Heed HGEN JoomAhei sfieam ssuss- as A0 aldebyde ks farmaldelyeRdPawn
fromtray 24 of the first disti]lation col ntroduced on tray 16 to
the sec&AHSEQBYRMAS SPEILE Qadrglxlc{en%r ‘?é’l%%%‘f“é’%?ﬁggﬂ%'e stated above). The

reflux ratio-far giiesHir giaw OdttEm | SpliBhalh2iaRed sibjdutidg A £0 th@pdigestion
si de- draw of ﬁf%S&@b?[Elre aléaggen from Fray é@ of thejsecgnd colum, is 99.95
W aget prbdddsl desanbell dese ohtans@De OfRiN POcPED T Pro¢asseado resivve Hegidgappm

| e. The ab d i pti IS [ I.nt d b haust | l4mti
s o ¢ liepUties i HGRESt 14 AeasPBA AR IEHOBABILEN, 6he MU Labe 1 (et i o
f th cact,i f th f ki AR -atld td ' t hat
a1yl HAY SRea TP Poftle SEBLRRE el B KB e pspfssinbt e
2

those of skill in the art. _12_ -8-



WO 02/ 06212 PCT/USA /19709 That which is clained is: 1. A nethod for the
purification of crude acetonitrile conprising distilling the crude

acet oni tyid ®oktyza first fractional distillation colum atpchalsowiabgospheric
pressure, withdrawing a first side draw fraction conprising acetonitrile,
distilling the s first side draw fraction in a second fractional

distillati col u t i | t ax m t he
second put 10 i L 1L Ble. SHRESBE, aPoBL BEKS Biootfin O LRl e mose
acet O”igtréfé"ébly 2bolih@5net At 0 psiai NTHe dietilletion isheondunied scethahiat oies,

conpri ses crude acetonitrile produced by the catal ytic amoxidation of
pr opy| enefecablprimimne StrE@N3 is THHdRYARPIERINKGiNG DeRMe COMPINENtDr 8RE an

acetonitrile conprjses ste .acetonitrile. T h ai erein
the cr megc@@%ﬂ?@h fop & i'§é’§'h}£8w{' %‘t?@%ﬂfﬁ [@@ %8@?&6& (r?één?w
acetoni tri 0 ﬁ%ﬁe lighta BEIA ietiigher tagh adsohit@le0l to
about fBHvéecﬁgeH?é)p%grec%%tSE& . 5. nj?ﬁeﬁ\%gtg%gd olf[ %[ﬁzgil_m 1lg\/\)?]rerei n the Iprgssure
i n t he fightstormhpesentsniakcludiestrid lcatripoments tanings aabeiling pENt Pvwgoten Hgsi a.
6. The nethod of claim 1l wherein the pressure,in the second.fracti I

di sti | Iketlinsnpeibt ahACPONEBEAN éz?ﬁf%‘g%?“ﬁ_ ésﬁt%‘?é“{aq%'f'aﬁ% e BTN a1 m 2
wher el t8e ' birshmS bilCsiBEtrdW 38! HRoFIPREFEIhE Csclopid! diEliikforhesIim%0

wei ght P dBnT aeBt ohiTFTl e and about 8 to about . 6 wei ght percent water.
8. The pratdraslyotne lsidendiawmtieieiated e the meiddis 86 peraent ofithe eolunantmes ed to

reduce the anount of HCN contained therein. 9._The rretgo of clai mé%
whetoei rprefesally indhadaiddia 66 inescent af tagieiump. 2Ehis S6508 rﬁgﬁRWp?’ff%ﬂmt'% he

oot D A A LB P BRusE YA oy T BRA o

per cent BULE 2 fihdd -oNValbof taien, Hrefefaldy Aodlodntheeed. AAtsafn Bnily pdintEbh the
column. |

The second distillation preferably has a reflux loop located at the upper

15  portion of the column at a point above the second side draw, preferably at the top of

the column. Thus, at least a portion or the upper fraction of the column, preferably

the top fraction, is returned to the column as reflux. The reflux ratio for the second

distillation column, which is the weight ratio of the amount of upper or top fraction

returned to the column divided by the amount of total overhead draw removed from

20 the column, is suitably greater than about 3, preferably about 3 to about 10, more

preferably about 5 to about 8. The upper or top fraction can be withdrawn as a liquid

or combination of liquid and vapor. The liquid draw is preferably directed as a feed to

the first column, i.e., the light ends drying column, preferably above the first draw

point. The vapor, if present, is preferably recycled to the second column preferably

25 by mixing it with the side draw from the first column. The reflux in the second

distillation column is preferably returned to the second distillation column at a point

above the second draw. Preferably, the second distillation column has packing or

plates to assist with the distillation of the acetonitrile. If it has plates, the plates can

be sieve, trays 6r bubble cap and the like. The number of theoretical plates is

30 preferably about 20 to about 30. ‘A purified acetonitrile product is withdrawn from the

second column as a side draw suitably below the point where the feed enters the

second column. The purified acetonitrile is preferably at least about 99 weight
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10 to the first fractional distillation column, also called the light ends drying column, 10
wherein the acetonitrile feed and water are distilled at a pressure of about 2.5 to
about 5.0 psia. The distillation is conducted at a rate so as to allow most and
preferably all of any light impurities in the acetonitrile feed to be removed through the
light end overhead line 14. The impurities present are extractively distilled by the
15  water fed to column 10. In addition, a stream comprising acetonitrile containing a
small amount of heavy impurities is also charged into the light ends drying column 10
via line 36 from product column 30. An acetonitrile-water azeotrope rich in the lights '
from the product column 30 enters the light ends column feed via line 34. The light
impurities (e.g. isopropyl acetate, acrylonitrile, oxazole) in the waste solvent or crude
»0  acetonitrile feed, either due to their low boiling points or aided by extractive distillation
in the presence of water, are also withdrawn from column 10 as a vapor draw in line
14 and partly refluxed back into the upper region of column 10 via reflux condenser
15 and reflux line 13. Preferably, the refiux ratio is about 25:1. Unrecovered
overheads are removed through line 14 and transported to vent scrubbers or
25  condensers (not shown) for waste treatment. Water is reco'vered from the bottom of
light ends column 10 and discharged via line 15 to waste treatment with partial
recycle through reboiler 11. A first acetonitrile/water azeotrope containing about
88% acetonitrile, about 10% water, about 1000 ppm HCN, less than 10 ppm volatile
lights and any heavy organics is recovered via line 16 as a vapor side draw,
30 condensed in condenser 12 and transported via line 17 to an optional treatment unit

20 for the removal of any HCN or acrylonitrile, if present. Remainder of water and
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removed after the first distillation, no treatment unit 20 is required. Alternatively, an
HCN removal unit such as the digester described in U.S. Patent 4,328,075, can be
used to remove HCN before crude acetonitrile feed enters the first distillation column.
10 The HCN-free acetonitrile and water mixture passing out of treatment unit 20 is

charged via line 22 into a product column 30 and is distilled at high pressure, e.g. 50

()-12

psia, into top, middle and bottom fractions. A fraction comprising acetonitriie

containing heavy impurities is withdrawn from the bottom of product column 30 via
line 301 into reboiler 31 for partial recycling to coiumh 30 via line 37 and light ends
15 drying column 10 via line 36. A second acetonitrile/water azeotrope is withdrawn
from the top of product column 30 and condensed and recycled as reflux back to the

top of product column 30 via lines 33, 331 and reflux condenser 332. Part of the

condensed liquid can be recycled back to column 10 through line 38. The

uncondensed vapors continue via line 34 to the azeotrope condenser 12 where they
20 are mixed with the first azeotrope from line 16. Alternatively, these uncondensed
vapors may be rerouted to light ends drying column 10 via lines 34 and 341.
Preferably, the reflux ratio as deﬂnéd above is about 5:1 for this step of the process.
Because product column 30 is operated at high pressure, water in the second
acetonitrile/water azeotrope charged into product column 30 is recovered in the
25 overhead stream of product column 30, i.e. the second acetonitrile/water azeotrope,

leaving high purity acetonitrile in the product column. This high purity acetonitrile

(99.99wt% acetonitrile) is drawn off column 30 as a sidestream via line 39 (This'

stream may be a vapor or liquid, preferably a vapor), and after cooling in heat
exchanger 321 is discharged via line 56 into an optional resin treatment bed such as

30 that described in EP 890572 A1.
The above description is not intended to be exhaustive or limiting as to the

description of the present invention, but merely as illustrative of the practice of the
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A first distillation column containing 60 actual trays (50% efficiency) is
equipped with an overhead condenser, and a reboiler. A second distillation column
containing 57 actual trays (50 % efficiency) is equipped with an overhead condenser
and a reboiler. The operating pressures for the first column and the second are 3.0-

10 9.0 Psia. and 85-90 Psia., respectively. Solvent water at a rate of about 1 gallon per
minute (GPM) at 90° F was introduced at the top tray of the first column. A crude
acetonitrile stream (9.0 GPM) having the composition of 66 wt % acetonitrile, 28.8 wt
% water, 2.5 wt % HCN, 800 part per million by weight (PPM) acrylonitrile, 1.3 wt %
propionitrile, 1.2 wt % oxazole, and other trace impurities is fed at 75°F to the first

45  distillation column (operated under reduced pressure stated above) at tray 40 at a
rate of 9.0 GPM. The reflux ratio for the first column is maintained at 30.

A liquid side-draw of 3970 Ib/hr is withdrawn from tray 24 of the first distillation
column and introduced on tray 16 to the second column (operated at the elevated
pressure stated above). The reflux ratio for the first column is maintained at 6.8. A

20  vapor side-draw of 1938 Ib/hr, taken from tray 38 of the second coiumn, is 99.95 wt
9% acetonitrile, with less than 600 PPM propionitrile and less than 5 PPM oxazole.

~ The above description is not intended to be exhaustive or limiting as to the
description of the present invention, but merely as illustrative of the practice of the
process of the present invention. It is evident that many alternatives, maodifications

25 = and variations will be apparent to those of skill in the art.
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<=>? @\BCDEFGHI J KL YNOR(IEI WY 1 Wherbipdekeotrubik| aveteitrile comprises crude

acetonitrile produced by the catalytic ammoxidation of propylene or propane.

10 3. The method of claim 1 wherein the crude acetonitrile comprises waste
acetonitrile.
4, The method of claim 1 wherein the crude acetonitrile comprises about

38 to about 78 weight percent acetonitrile, about 20 to about 68 weight percent
water, and about 0.01 to about 10 weight perCent HCN. .
15 5. The method of claim 1 wherein the pressure in the first fractional
distiliation column is about 1.5 to about 14 psia.
6. The method of claim 1 wherein the pressure in the second fractional
distillation column is about 30 to about 120 psia.
7. The method of claim 1 wherein the ﬁrsf side draw fraction comprises
20 about 82 to about 90 weight percenf acetonitrile and about 8 to about 8 weight |
percent water.
8. The method of claim 1 wherein the first side draw fraction is treated to -
reduce the amount of HCN contained therein.
9. The method of claim 8 wherein the crude acetonitrile is treated to
25  remove HCN prior to distillation in the first fractional distiliation column.

10.  The method of claim 1 wherein the purified acetonitrile is at least about |

99 weight percent pure.
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