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IMPROVED PROCESS FOR THE PURIFICATION AND RECOVERY OF ACETONITRILE

_ Background of the Invention
This invention is an improved process for the production of acetonitrile. More

particularly, this invention is an improved process for the purification of crude

5 acetonitrile produced, for example, as a byproduct during the formation of
acyrlonitrile by tﬁe ammoxidation of an olefin such as propylene or the ammoxidation

‘of propane. This invention is also a process for the purification of recycled and

waste solvent acetonitrile.

_' Acetonitrile is an solvent used in a variety of industrial chemical processes and

10 is a solvent of chaoice for use in high performance [iquéd chromatograiphy, usually in
combination with one or more solvents such as water or an alcohol. Acetonitrile is

also used as a raw material for the preparation of other chemicals used in the
chemical and pharmaceutical industry. Pure acetonitrile is desirable for such
processes and-other uses. : | -

15 An. important source of acetonitrile is a byproduct stream produced during the
manufacture of acrylonitrile by the catalytic ammoxidation of propylene such as the
process disclosed in U.S. Patent 5,093,299. The catalytic ammoxidation of
propylene is a major industrial process and the byproduct stream containing
acetonitrile is produced woridwide in hundreds of millions of pounds per year.

20 | Although the amounts may vary, a typical example of this byproduct stream contains
approximateiy 50% acetonitrile, 40% water, and smaller amounts of hydrogen
cyanide (HCN), acrylonitrile, and other organic materials such as oxazole, aliyl
alcohol, acetone, and propionitrile. Prior processes for separating the desired
acetonitrile from the other components in the byproduct mixiure, particularly from
25 water, are not simple. For example, in the process disclosed in U.S. Patent
4,362,603, three different distillation procedures were employed. The first is a high
pressure fractional distiliation to remove lights and heavies, the second is a low
pressure distillation to form an overhead of a water-acetonitrile azeotropé and a
heavy fraction which includes water, and the third is a high préssure distillation
30  designed to produce a middie cut or side-draw of relatively pure acetonitrile, a water-
acetonitrile overhead and a bottoms or heavy fraction. While this process produces
refatively pure acetonitrile, it requires the use of three distillation steps and the
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dravv -fraction in a second fractional distillation colum at

super at nospheric pressure. and-withdrawing fromthe second distillation
atirtcl side draw fraction conprising purified acetonit®iJanuag 13 Wanuary
2005 WD 02/ 06212 PCT/ US01/ 19709 | MPROVED PROCESS FOR THE PURI FI CATI ON AND
RECOVERY OF ACETONI TRI LE Background of the |Lnventi on TtBi Smi'i1<§éfi911i io?@n.{d@ an
i mproved pr oettendant secyels St UERS B T5FUSAR SPUNT FPIE T HoPe PURARETC OF a1,
this inventi QndnsriRNpd-ARRIAY Seetietemst & Riixéd @it whict oc athéranlvefts.c (Thd gresént
acetonitrile produced, for exanple, as a byproduct during the formation of
acyrlonitril @VWIOPN@VH]IWP%’F‘}P&Y%PW&??S'OI efin such as propylene or the
ammoxi dation of propane. This i ngamiiaBiofitise Iava@dom process for the
purification of recycled and waste sol yent acetonpitrile. .Acetonitrideqi s an
sol vent used in aAsgriiag o éfﬁﬁshésﬁg‘ftr?fa‘}(‘edﬁ‘@mi??aﬁgeﬁ? 6%850g1e§gaanﬁle€h§((ﬁ) f'Ji)rsthz‘;la
sol vent of chgigaubPbe usle il apipismERdaBig Hui deohiniennt agiimphystional
usual ly in conbination with one or nore solvents such as water or an

al cohol . Acedistillatioppdupg atbglol, ysed as a raw material for the preparation
of other chegjsal heksprbskirel Withdrahngi < fist eidd draarfrastieu toroplisingndcaeniyrile.Pur e

acetonitrile 1s desirable for such rocesses,_and-o es.
i mport ant sodisiléngthesfirst Fde dray @a‘it'gng" BfﬁF@Hﬁﬁ%ﬁ%ﬂ%@Bﬁb}dﬁo&%&%&%}%r t he
TRNUFACtUT € gimAGRKKO Brddslite? R vilhrinkg st theasstmni diktilatonod spromy ke

such as the pr%?es_s E’:rscl_o.sed in US Patent 5,093,299. The catal ytic
amoxi dat i ondow frpetiopydommeising purifiegasetanitdi§st ri al  process and the byproduct

stream contai ni ng‘gheaggét§mrﬁé L @ﬁpﬁ%&éﬁ&féf I InddhtR it Praterasliyestetariirile

mllions of pounds per year. he anobunts may vary, a %ﬁ%}_cal
exanpl e of t brcivbydrasdadypsiinetaduringrihai arsmoxgaian PhRIPYIENS §3,04ait 151 e,

40% wat er, and, snmll er anmun f | ; i hONsdd td €,
and0 ot her or&&ﬁﬁoea'ﬁﬁf‘éf"? ng@Eﬁe'a{%%v%ggﬁ%ﬁ'ﬁyyﬁqmgllcohg?r?%r%:/eton_e,_ and
propi oni t ri | uriffrdrgsofoeceraseontie irchingat fongxarhple desydeer wage espionitilpe
fromthe other conponents in the byproduc ] g L I r 5
wat er, are nétuchigpyee oﬁd’fasé‘?(éﬁﬁtf’ﬁ'?{rﬁ? ﬁ“?%éeg;r%?e@gted?‘gﬁ%gelﬂgg f‘n‘xsﬁg.(ds.génét ent
4,362, 603, t kpRendinf btBee Mandizstutihg Processes, arextua emivest for digh presaureTimid i r st
is a high pressure fractional distillation to renove || avi.es,
the second i $hepmaparaphy aad,may e -?%WQS‘WG?%VW%%%Ougé%%@%‘%n%?cpgﬂgbﬁ
vat er - acet onigh bk gy AdCRigurRes. and a  heavy fraction which includes water,

and the third 1s a high pressure distil]ation 30 designed to produce a
m ddl e cut or side-draw of rela SCENRH ile, a water-

acetonitrile over lirﬁ@q:i%mg i@ aRQhbRERe Riprémratiohl sFdne0dmbotiirnbit dffthe ppesergss
produces relatively pure acetonitrile, it requires the use of three

distillationimstegfignand the -1
' Detailed Description of the Invention _
In the method of this invention, a source of crude acetonitrile is treated to

proﬁuce purified acetonitrile. Purified acetonitrile as used herein means that the
acetonitrile is purer, that is, in a greater concentration, than 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
prepare acetonitrile that is at least about 99.5 percent by weight pure, more

preferably at least 99.99 percent by weight pure.
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18 January' 2005 attendant recycle streans. The art needs a si npl er process

for the purification of crude acetonitrile, particularly %gér%bbﬁéﬁf)e t hat
is mixed with water or other solvents. The present inventioh provides such

an i nproved praess212Sunmary of the I nvention Accordi ng t ®CEUEMASH? aspect
of the invention, there is provided a nethod for the purification of crude
acetonitrile conprising distilling the acetonitrile in a first fractional
distillation col ume atdeatetmmititerusep ethedneshed s{iis iNVANYIAR FAROIEE HOTF Vst
side draw fraction conpri s opd tbid I igh Sit1 Mok Guitdifle fibf Surisirde dr aw
fraction in 30‘58%05‘8“’??%&?'1%%@?&%?5% H’%t'ﬁ%er?ﬂgol U at lsJuper _ a?rlrjos heric
pressure, angembiiitl @vitrig rhademat e byproowd dliregi he sgatalytica 2BEBNaN @& 2 dr aw
fraction conprisin rified acetonitrile. t anididd lenil@®d b0 fbhe
met hod of t hf¥drP ?f{)#‘é‘?& isé'grbraéif BFOQBIFbé aoge?r-éﬁlg?%ﬁjl?e%gw dt?ged as a _
bypr oduct sdukidipibNeropyieR; slainbaia @id T opydeerentaining pay instiet pesence of a
hydrocarbon such as propane. However . the nethod Oéxa?rmh?s de e Qiiched be
used to pur SBiabihGAtalEr dBe XYIRNSTHATIPY B8S i [Fi RGP For exanpl e, recycle
or waste acewEiﬁdré loRygerSHEE) sresarsed ether fuvas be natetiEnicxygere by datalyst is
acetonitrile that has been used as a, so]vent.ip ot E*ﬂ?&: ki
processes, omuiably 089|af chhumber H’fé’ﬁta&ﬁsésér?ﬂ“é‘" ! Hlﬂ SR%B% ogr%ﬁél'ggf]d may
contain as i '@P%iﬁé%@ﬁs Yae aypr At SPreferalié eataiysts arethose thed can cpgené
_inmpurities. Ief Description of the Figure The Figure is 2l ' s‘ch%gégig
repr esenttat i enderf thenesuahinstamisiie ik oePropyers of @13@‘?% @88? Batiai PGP
Description olig 4i8\RldsRa 1rbxbRiBieTR UM paténis b 42/o30paUB007 9,2 6TL08S: Of
rirre 0

crude acet oni S treate roduce purifijed acetonj{%g'%?e. Paur%'rgai ed
acet oni tri| e 48732160 H8F%T6H anshdepansse Paent Apelicalips Nes JE) PePM it s,
in a greater %? ntration, than the crude acetonitrile wused as the ‘
starting matérIi -for the purification nethod.” Preferably, purified .
acetonitrile neanmh aaet cmmoxkitiationhatocessest atwlositrile bis uprodacesb g ethe BiA%ei ght

pure, Tore B el el ahl .St | SaR: ARRheOf GRLCRRALGY SRS HEN! Sodfirins!

t
pref erabl i atP™® by wel ght pure. The method of this
i nvention canxagoleSai alcohpy, eatoae aand proporitile tdratcopyoduced.e aten i alsc9g. 5

ur o, - 2 W0 GRS 15 iR PeDs oS FtR o Ae Ao SRRbABMALLOT
used in the rRbchelyplchilyscaritvifg bt 1020 abone13d weightpyreent acrylonitrile, about -
' 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 5,093,299 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 1o isolate the desired
acrylonitrile, acetonitrile and HCN products from the reacior effluent. * In a typical
process the efﬂuent‘ is treated to remove residual ammonia. The rer_naining mixture is
suitably treated by a number of distillation processes to isolale the desired
| acrylonitrile. During this'puriﬁca-tion process, a product stream rich in acetonitrile is

30 produced. It 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 o
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sour ce. Hdwever, the method of this invention is nost suitable for
purifying acetonitrile that is made as a byproduct duri ng, 4 hehug%}z%logtlc
anmoxi dati on of a -hydrocarbon feed such as propyl ene or propane

.. reacting a mwaesesnt, for 5 exanple, propylene, amoni a amdmsm/lg'msv

oxygen-containing gas in the presence of a suitable catalyst. The
oxygen-contai ning gas nmay, for exanple, be-air, air enriched wth pure
oxygen gas, abomcﬁmwetghteperbmtmvatér radlogt 0104 rtopbpy 10 wrightcraregr SICIN and

suitably one of .a nber t al yst 5 té‘réﬂmﬁi dation
of ~ hydrocar b Eﬁgﬂ %?“EPO%&W@% %G%P%Wﬂ'% %Q tsStUIs:ﬁ)areqt hose that can
operate to upgedoid, hlylusiostiol Matersng, adrido acriyloaitrite. t d’rpcegs)/ftmmemﬂfétaﬂﬁ@a@t

about 8.5:1. Sujtak cat al sts are cl.o f X tents
3,642, 930; 499 ”@3@ N %%”a}i%i?g Fgents o % gaggggggg%tent
Applicatign Bag 7%4::8,79!37#5mradd73$a44m3&2|chlare Betehy am:nmoraiad by refpreaceses
acrylonltrlle Ls produced as the mgjor 15 product. However, smaller

amount s of offEeHiEdtuct s such as HCN, acetonitrile, oxazol e, allyl
al cohol ,- acet one, |naditioPfPRirAAhY tHe! dudy Q:efd?ﬁiﬁi@%tﬁﬁdred%tnﬁg tihémahsfactufeor med.

A condensed organ| c product mxture fromthe Catf%‘%é\ tlonh
propyl ene typf edyipyirin Ry HerAmagydation fRICRRSG O ngﬂcn% g method
acrylonitril g 130qWentidiP chf BPUed Jt@ Bk S0 B Of G a\‘@id?ﬁtrﬂeaﬁ@mt relydled O
about 1.5 wei-ght percent HCN, 20 about 0.2 to about 4 wei ght per cent

acet oni t riP| estgaRMSRSUVagie osireprap Sentaining \aseigRitrile. persé'éhtre&m r Stesageni fer
conpounds i ngl din 9?0 ﬁemaéohétotﬂé@mé%ea; sfb%éwnh@f@ohcemnﬁhcwugéd A&

Sui t abl e proeesse r the cata I ¢ ammoxi dation of propylene to
acrylonitril e saiventprsas a)staatmgwmatasal fenthermanifadge, gtiver: cherme cppositions.

4,767, 878; anglugh ré&%@ogﬁ %:lh Lis%g&&gp eofﬁﬂéﬁ?feés’ﬁ?@ QR aéh?&nﬁ}ﬂgfaﬁlffr ence

in their enti lon it I's neces
i solate the dmdmds Mydamtmmtnld aisualtyeinosuinthination avith B@\lopmmawsoiﬁemn t he

reactor ‘effluent. In at roces he .e t ve
resi dual gm’rﬁﬂrhaas YRE" P&éﬁ aﬁ‘:"i‘i'a‘ %‘icﬁta%r etth ﬁo“s%t%ﬁtﬁ 'ét ?rééjty ?%Ea%o l8attlg(gr@ft%mnber
of distill at m@nhedrrbiks phssd B mgtobatfamdmee digeid rcbnbmaangrybmm Sueh proc@dureslg
this purification proc SsS i%rea mric etonltr* \l{fﬁpﬁ%

l e

e | € Brddfe L StE St B ibniBle S binalbel fu? S YHebls, S

for use in tRRemidBl stbdtinds hiypically eflichd8ss tharek e Vﬁﬂijhtfp@ébrapﬁtﬁtomrﬁdlmh@
Such an acetonitrile rich streampay contain about

percent acet &Etveln Bragoameunts, fYB‘°3!§’ 2Boutatfter ?fb%gi@ Vel EP@G?&QOZO“E or
- PCT/ U301/2%97%r@%%lvéﬁs WREGhh tﬁ@r&\%?ﬁatﬁgrtaﬁﬁ:c pegedurd). Ohus0agheul Hekirel ght

percent HCN and about 1.0 to about 5. | ght percent of other organics-
such as, for resygRcetonitipeans a APUiEe C&I%’BWBFT“B b heRdeeRTacRErsA BAm@ti | e.

Process foi 45.9f one chemical, analytical or other procedure and which contains at least one
| impurity.  Typical impurities may include one or more of, for example, water,
methanol, ethanol, isopropanol, aliyl ‘alcohol, isopropyl acetate, one or more
25 heptanes, trimethyl silanol, hexamethy! disiloxane, benzene and tetrahydrofuran.
The amount of the impurity or impurities is generally about 0.01 weight percent to
about 80 weight percent based on the weight of the mixture, however, the amount of
impurities in the recycle acetonitrile is usually less than about 25 weight percent with
no single component greater than about 10 weight percent, based on the weight of

- 30 the mixture.
In the preferred process of this invention the crude acetonitrile is first distilled

in a first distilation column at below atmospheric pressure to remove light
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acrylonitrile are, for exanple, set forth in U S. Patents 4, 234,501;
3,885,928: 5 3,352,764; 3,198, 750; and 3, 044, 966, whi ch ai%‘} her eb

i ncorporated by reference in their entirety. In addition WM%%Q 't he
crude acet oni twé bmestacovered during the manufacture of adcylosmibrobl e by

t he ammoxi dation of propyl ene or other hydrocarbons, the nethod of' this-

i nvention can be used to manufacture purified acetonitrile fromrecycled 10
streams or Wagrhgonedts’ emivheanntanpunegisabypicalii wetdre . bySIErPVNECH [BECOPrEems,

< used ne borianpa e sHedta STy iy Blepand B 5B AERE: AESORM (| 2

is used as rral>fo - manuf act ur e ot her
chemi cal cormpesiddistifile-contiifing etyaineis Shkerafremaa eoitt detywesrdtheewpbgnthingn

pressure |iquid chromatograph rocedures. The oqi i | in
conbi nati on QPG (S’ﬁéh%rcoﬁ‘ﬁ'f’g é’iggla\/@lﬁ?s k] c?ﬂ%e gésk%\%'va eé I%%a%g%%%@oho such
as et ha][lel : 1o°ebﬁtﬁfﬁhe.{aghéﬁ@éu et mbﬁmmin i irt]he t&dd:jasas relativelyohigh devshae in
i gh performance |iquid chromatography. Such procedures  pr te
stream of ac8@BnPwes P‘é'“"éﬂ)?ﬁ'%‘?’?'%t%é& %‘Y‘M?S{PBW %T%BHWE?@?VG\/@Fﬁ%%g‘Sn q"'h}\%’gersn cal
conmpounds, t ypi ead kktefdfH ddififin i iRNfcRd havei iativéle highnével btiheagnitnpurtiasg -

relatively large anounts, typically about 10 to _about 80 i\geldgh't ;r)‘ercent, of
one or 20 noPeetersblyl thensige dsaw is locgigd 'EM%M%(BQFHW%E'SPB PHMTRPES  as

used herein : e rce of acetonitrile that has
85&%@5@&@1 ?%%ﬁal'etéﬁ pefediE 8he BolB !

been recover at ~ l'east one chem cal, analytical, or other procedure
and whi chiocont ai rihedfirsy sides dragrsirearmip direatgd tom sreeRf distiitioncopEnwlee Hd¢ ude

one or Mo hain'diiined 2Pk ontUddl drawBeBANON purfibd aRelonithie A Fimeved froml | V|
propyl” acetate,

b
al cohol, iso cet one or nore 25 heptanes, trimethyl silanol,
hexanet hyl ditsd $emoat eplubven zZivins tathe sesondfiptilalion thenflirst sive devbiirRanbean ke

mpurity or gy ! €5k ABREL g SRHL o MmO 18SHSeBkefon 0241 80

wei ght perce e mxture, however, the anmount of
i npurities i exkmplersechehiealamatmenittcan lbe enyplayeddb lefiminats ong ahmasoinpupesaei ght

percent Wi th, _no single component qgreater. t.han 0 iﬂqgt- P& ﬁng,'
based on ?he%%%ﬁe g‘f”desﬁg%ﬁ@‘ rﬂg_ &Wgettr%ﬂ?tdtﬁ\é tg‘?e étrhgjgd&grocégs ol? this
i nvention t hecetoHiElte aeeduzatitas bebyipsoduct Fbmdihetmbhdactuienciaadiyiositrile by the
distillation columm at bel ow at nbspheri.c pressure to re Jq 8
January 2005 3NV8IHED 1% P@W'@%lﬁ‘%%‘_@e c%r?g’é'ﬂgiﬁt gtre.aa‘qé %%e)‘é%/rltlgg%%gkéﬁ 's,
typi cal |y watg(alyortaf®widiegd cpafded (HENY, fdt-exaatpleiabony 010 gt tosalateit d0aw
stream for furthér processi ng. ‘By side draw it is m%ant H’vﬁ@t %{Ee £ thi
acet oni tri | e-weaight aerrenyHEN: i the @udesRestonirilg steeag, portage 7 RECR Bp"&nd
the bottom gjc Bgy 6! ﬂ'ﬂa\ledﬁ‘r‘%‘ e SdcAShitfleaeaA PR ligH 6B imthedirdtaialiatvm
bel ow theébg1 ﬁi%at?%n ? ere the geed enters the colum if the f'ee_ﬂ1 hﬁ(s; a
rel atively hicghinire\gvegheless, some of the HCN may remain in the first side draw. The HCN
" in the first side draw can be removed conveniently by any suitable means for
removing HCN from an aqueous .acetonitrile feed stream. For example, it can be
treated with a base such as sodium hydroxide, with an aldehyde such as
25 formaldehyde, with ozone, or iron salts. However, since a subsequent step in the
process preferably does not -utilize a distillation column having a bottom fraction
containing water, it is preferable not to use a reagent for removing the HCN  which
either forms or has a salt as a byproduct. As an alternative, the crude acetonitrile
can be treated prior to the first disfillation 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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light, lower boiling inpurities, or it can be taken at a point above the

| ocation where the feed enters the colum if the feed has rela 'y

hi gh |l evel of heavy inpurities. Preferably, the side dravaqa aéog)g

the m ddl e 80 wgiment of the colum, nore preferably in tphemmmghloe 66
percent. of the colum. 10 The first side draw streamis directed to a
second distillation colum where it is again distilled. A second side draw
stream of prdrfdxeﬁhpECfetroaﬂdéthEBtOI remogeteedCNr oie amqibers@@mﬂiw@é'v%ﬁ‘ﬁestﬁu or

to the second distillati At to
renove i mpur PEi }C\ﬁﬁﬁjérh qﬁ%ttA f’%‘%m gshl %%,eé i TS d| Stl@\a!iaagu?rgn For
exanpl e a chejesidn l\‘é@aﬁdﬂﬁdﬂ‘tal distiidiien eaipiaysithet atredsphenitaeisubatnasphes &0
inpurities. 15 Wen the crude etonitrile_bej h t of
this inventi M thecEagants HSFg%ﬁr%rdef?g'ﬂft%é ‘5"’—‘@35 %egpfg%?én t %teHE e
manuf act use QfoufdC b ! @aHiduldrlye ubdfult Hereatherxiiglahi appreélatpieomhbwﬁef?f HE&l orude
acetonitrile stream as nenti oneddlﬁgove usual 'y contains hydrogen cyani de

(HON), for erspiandriepsesent b tog MighdisWiagb NS wei ght percent HON. I f the

crude acetonitrilensiks8a60 §0RAIMScdih 4 ROArEH eoluh inhascoldbrice HEM dkis be
renmoved fromthe acetonitrile streamas a | I"?‘Pf‘ep nd | n the i :fStt
di sti | I ati on invepliemunexpestedly iiedusss hydiggen gya PO £ 1 st

si de draw. T%e'ﬁ%c}jibﬂ it B@I ﬁ'\bﬁféd ﬁtﬂ%réﬁ@é@ of feddBed mﬁg‘df TRk ﬁﬁmbM by
any suitabl e nmeans from an aqueous acet &Sel trile fe

stream For ektheptaumn 1and a'hVGlﬁbeadt aw@us thus ingieasingethe fime uﬁ?”
hydroxi de, wi th,ancal q&mﬁﬁ% oT4h& ﬁm?e‘i_’tzé@rl-fm dehyifed W @%OBRa vakulimHon

salts. However, since a subseq ue step in the process preferably does not
utilize a di sbiummalsmdeareammhmampugts@f beawcwoaents SATTied SIoWARHPaG Milieer

o D e o Whiiph ArBgHe i8S hOk SBERY Q&tkﬁﬁllﬁﬁ}b%%%hmﬂéﬁer

forms or has pH“ an al'ternative [ _
acetonitrile beemebmetreeamgi pfoduct hasofewee chmpsnerds $hatiabsotboin the| ultravidst ‘a

di gestion process such as that 30 de cri bed whi ch
i s her eby'd nd8Msor étai?? BRAupes Becaipey r?f Ry a«?n?a%ly &% Fgﬁtﬁ)n% ot hégﬁ‘ é@é °0n
proc?ass thefﬁéd&é@tt%?@éy?ﬁéﬁhélh@ melsdm@mmd tmateagrtbrh:g J&t}@idd((j:N i s react ed vm t h
a solution of caustic or npl e sodi. u r and a

02/ 06212 18 Januaf§e PHRASSS ‘EJW?P@@‘]&S%%% E&éﬁ%” &f £ Z‘L"ﬁgﬁy‘gﬁ
remove the HQscAbeddRQrdREr SdthieuSIAG bmetdaetodlt@es)bainedafmrd |tlm: hmseizlc’aum of S.
Pat ent 4,328,075 can be used after the first d| ti I%ﬁp&hon 0

i nvention if ashiemile mots aremexidaton of HORYIANGAS, eéicf‘ ?FWB'E’BYF‘H gwEYer
subat moSpRer il 1§ Be uﬁ@gf‘?,i’o%dtthé’c x{) h%rdﬂéeéi‘.emhltﬁlé i bAIY Wt smbadlirAest df thesuch
e

a digestion step. This particularly useful where there is cp
appr eci abl e apmmmt IIDIEHHQINaOd th%x@rqﬂeaﬁn@ cPRditighse PEIFESSING SIFPST pRWPMeENt an

distillation I%rl{ﬂaner:,:cg%f Wi§ emboalrﬁ’&?ﬂ'a‘ﬁ'bﬁqjs@%r%ﬁe Bufificatibn ©P bt sbiitces
accordance with t
.of impure acetonitrile including recycle or waste acetonitrile, or mixtures of recycle or
waste acetonitrile with acetonitrile obtained from other sources such as crude
25 acetohitrile obtained as a byproduct from the manufacture of acrylonitrile by the
ammoxidation of propylene or other hydrocarbons. _ '

Crude acetonitrile in the form of a mixture comprising about 30 to _about 78
weight percent acetonitrile, about 20 to about 68 weight percent water, about 0.01to -
about 10 weight percent HCN and about 0.1 to about 5 weight percent other organic

30 'compounds such as oxazole, allyl alcohol, acetone, and acrylonitrile is distilled in a
first fractionation column at a top column pressure suitably about 1.5 to about 14

psia, preferably about 2.5 to about 10 psia, and most preferably about 3.5 to about
-B-



I nventi on unexpectedly reduces hydrogen cyani de pol ynerization in the first
colum. The reduction in polynerized HCN provides for red e&% fog#}gg of
t he upper portion to of the columm and overhead appar at us Y 0 si ng
the tinme the ombopsigan be used before renmoval of the polgmesiiaeds HCN i s
required. The use of a vacuum colum al so decreases the anmobunts of heavy
conponents carried downstreamin the purification process. This results in

a superior acgd pgial Thé AisNAABHAE cpaductes@tiay a theerpsaferably patom siredng¥ oduct
has fewer conponents that absorb in the ultr e
reduces the afifdmwnggoniitieg t q’ﬁsh’?éfyl‘:?mggnﬁi a‘ﬁ?%“ﬁtﬁ 4c%t°r"ﬁﬂ'rgi ?ig?%ﬁé}

p][ Ocﬁss ther ﬁ}? YretBHLG Ak dNGreafP Britaiing Thé Gightadoniponbatsr. ecﬂﬂa\&dzpmﬁheerm ocess
of this inve

lon for the purification of crogﬁe acet |tr g\%le opet
described i n age chees ceBPANeNtE sV Audeling &t @fr-‘ﬁﬁeé B'? a?cr? QrEies oF 1R
ranuf act ure to%ﬁﬁax-'m%;é tauebﬁoﬁy af PR PE¥ENE d8dd RNomratprtap)dokimen. awataser i bed
-her ei nabove. wever Is to be understood th t u3|n% such crude

acetonitrilethe mﬂﬂl’yh%ﬁwmnﬁﬁht Light cR@PoRsnis 8tk 197G enig "R @

processing ¢ ) pIHRG oI ObH AdBRdHitriRner 1 Restoaitdamates of
this enbodi rreodr?ljﬂiné ﬁt Io%ggﬁﬁt ngf?oflcatlon of ot her sourc

i mpur e acet orazleoird:pa altrtb¢ QmSﬁgerl@@chqueth@ld'SWéﬁé'Pé HEd 4 hght F@mpﬁ?erﬁ\aft‘”{ﬁ”es of
recycle or vvast%F %ga%@g Sz l% %'@%%E%Ma ithie. Wgﬁerﬁ%@aﬁ'\r&r@l@é BRfw is

sour ces such s’ ace tal ne as a byproduct fromthe
manuf act ure abmaced fromi the |dmtlldit;ont mmama@nﬁnﬂmg on thsf tepnRAsYILENBNSG PrESEHES

St o about s e et dipator, g MAF A6 e oidh Ot bl WHEicone 3 @Dbu!
per cent wat erstrealois takenpthis side atzamtordffrisae agétonifrits a@wwaﬁmné@ﬂ\eammnﬂes 1to
ool "t SthaBVES s Bt aPRPRIS caReiTiR e St Bofionitfe S0k, bbw
colum at a tgRnfpl, 'tHETdIQtﬂI@ﬁrSNTsQ:o&ﬁuétéd!)hqtrmbﬂietazéoﬁopmsxdbdl:Etw seam suitebly
preferably about 2. gztb&ga&%%t 1OB§§ B%gg%s% I"era %ong#é a%oafﬁo
about -6 18 J%Pr‘i'EFH\S? Aoy

distillation jsgmQuesent Gte? prefifiblpabon®s to Eb@it%@&#ﬁamtmtdmn”aeémmam arsd

wi t hdrawn containing the heavy conponents in the crude aaget ogltrl l e, .and an

upper, pref ealmbllt § toabeutddavaiphterareer vatgrnitiie side dravy i t A& o H%ayy
conponent s rHlI‘ Qﬁgve%ﬁa}g D e IEHbdH, thesidROdrhiviitreRl @br@érﬁﬁﬁj@ﬁkénmm

acetonitrile or acetonitrile-water azeot rope at the Fressgre used to
operate the clguisithecanse dhe ivapon peaseaisdichRe By iaht sapeaeents. (| Siggfidhént s

are «hose OIS BLBNIAYID the SR bialRains phauRb bR, e 99 R

of aceton e acetonitri otrope at the pressure used
for the di stiHidufa:tiismnherl-rﬁ:Neawa)rh;ncgtemscorrponent as well as , for exanple,

oxazole, acrolei n’Ther}(nj'staé: st}iiap ch]r% %Efum%' pré‘fe%aiibqk?hgé Eera'ﬁﬂﬂ%oﬁilgt‘?atéﬁ QY"tHesupper
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 retumed as reflux 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 acrylonitrite. Most preferably it is the
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1o renoved fromthe distillation colum. Depending on the tenperature and

_pressure selected for the first distillation, as well as {Q‘eanugpyaédogn on

the columm where the side streamis taken, this side draw conpri
acetonitril e awgloaatier and other inpurities, however, it Plcsmrsmabnos n
acetonitrile conpared to the crude acetonitrile stream For exanple, the
distillation is conducted so that the azeotropic side draw stream suitably
15 conpri sescalivhizh dan Bbosdd B0supplydhe cpide @satoniide sysbmy ysedll 25 BBBut 8

per cont - acot BARTAND STt 1pS yeBich,ofE el BTHAbeh) Rucienly B8 T OF)

si de draw i sdistalsdh eélumnwamomrabbbethecmmm erbwve\nmmr@etaw atém'itQPsOfadded,
phase i< r1 cHewobn | Bhe PEURDGH AR Pef b PYeneruietbt e S5t BeEL RO 1
phase is ric | ow t he
f eed, the5SI&%féﬂém,§béﬁmflb§ foF et lintirdepdtn. as a gas because the l'i quid

S rlcher I N heav onponents. The first disti Jatlon r.ef. ny has
a reflux loop |o efHSfaﬁ'Sf'\‘?é'OD[ﬁS’E-F“ PEYLhayR RAC P‘ﬁeOchﬁafﬁ%{é Pssitpvf)’ﬁhﬁ' above

where the fi El|§ilillat|§ﬂ R diuaw dcatdnRMiat adi hag platssaithy platis tdtebe @ibvef trayseor
colum. Thus, a portion or the_upper fraction of the

preferably thlebbde)eaﬁ aag theolike. | The YIThe; & thegretical waﬁeaﬁﬁpﬁefﬁe%%?%“‘ e

reflux ratiog, 5 is the weight ratio of the anmobunt of upper or top
fraction retur ned to the colum divided by the anpunt of over head (%1r upper
fractioniof the doluprefersdosrabpdimenhwaly, incadditian, toj the waterganjainghyith

about 50, m)E‘.l'ﬁlg%) 58&85 i ycaﬂ?:‘ QU420 td eﬁm’Hﬁtﬂ%@on -EBﬁanﬁ@a%rw&ér ﬂﬁﬁﬂlﬂ?@

fraction not urne as reflex can e condensed. | east a 30 &grtlon of
t he condensapefaably ladded te thee dpragiortion oftee &@hﬂwrbﬁm\ﬂel 3 poipti mherec

Process as a Tl 3%1?? Sé%‘f??“’]"’r@?&% tﬁebh%qertor Yo frscg}%?l IQQertnBVéU‘eTﬁ’é whid® is

acrylonltrll unms 'use I sol ati ng
acrylonitril adddm'atassrsefmbwh ithe distillatien ant! m@v@adaaaryemw@st!@ﬂ%mm

PCT/ USOL/ 19709 col um wh ch can be used t P pirkl e
st r eam usi8f ukhel@Pynfes: i %F@Faﬁwfoﬁﬁﬁﬁéu E’% %r%?lt' F'n %F'Hﬂ'\ﬁ/‘:‘en ?%c(r%wtéi'h',f
reflux is pr Sfe%éﬂmvﬁh:étﬁiélfélﬁﬁbddomt fhe dvietiiads.dTisé idnmamk af veabu atdestt isaapoi nt
above the first side draw.

referab at the t The
ot Ton of |t RELTIBR RiPvdes R dhe RN o e ecpBRids to b Ted et
preferably digaasgdgeherhiy, tﬁ@émgmrﬂ?hﬁter laBGédBrsaich ekt tﬂ'élerefglht Etho of water
distillation colurmma have packi n qolatesto as

di still ati onagdrd t?r@ﬁfﬁo%iﬁ'ﬁq BFFTSFF"% indt e|c,ru e aqeinityle s °” HV)‘I‘[) %f“%@"t Al be

sieve, trgysg, & a6RR0B0Eh. 2 N80 hb&i 5:1The nunber of theoretical pl ates
S preferngl ygggmgét"lBZS tao@ about 00 10 I'n a preferred enmbodi ment water, in

addition to the viéheeﬁrstéﬁiﬁadl‘ﬁ‘e'cﬁtwaﬂhmﬁ‘hé'socﬁmmﬁ@@ﬁyﬁ\' gpiopats Qiéfﬁp*ﬂfg'eadded
to the first Qusid Head WRRNGOHLAE T refiSvelidsdithet figii§lBF feaviés. For example, as

described above, it may contain about 0.01 to about 0.5 weight percent HCN, or
about 0.05 to about 0.1 weight percent HCN. These impurities, particularly the HCN,
25 are preferably removed, for example, by subjecting the acetonitrile stream to a
treatment with a chemical reagent or reagents as described above thai can react with
and remove the HCN from the stream such as an aldehyde like formaldehyde, a
caustic such as sodium hydroxide or one or more iron salts.
The first side draw stream, optionally after subjecting it to the digestion
3d praocess described above or to some other process or processes o remove residual
impurities, is directed to a second distillation column to be purified further. The first

side draw stream is distilled in the second fractionation column at a top pressure of
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Apreferably added to the upper portion of the columm above 'a point where
the side . draw is taken and bel ow where the upper or top f
renoved. The water is added to assist further with the dl{éf‘%tqug@l%or?l)sand

provi de for anyexidearti ve distillation of 15 the inpuriti egrigResdmecr ude
~acetonitrile such as acrylonitrile and nmethyl acetate, if present, which
Is renoved in the overheads. The anmpbunt of water added is an anount that

provi des forgbhif i fdbeat 120 p@fa tdraembudabmeamm tabolie 100 pelae ahels most

| I Ho | ] t ded

Wi ght 1 ot 1 oPsFeraly BodLiRlnnt S8 BEBni The fBUERS BnEochSieR S5t fokdt”
acetonitrile féeﬁ@@%oﬂ@nﬂstleén@ i ARkdrawf  cbntairflg Whmcmﬁmhﬁmaﬁdmm
0.2:1to about 5:1. The first side draw stream na}/r}ealfgz]gg n@‘eé"ith mal | er

anounts of .Hamﬁn pfeéegablsdemsagame\wmrewnweﬁ@'w Ay ght s

or heavieg. EGhoSicHP! fe e &%%ﬁé.h@dhé\m@/a bdlﬁqgrﬁ@mtwyhbatnanaé&t&n[tmeOl to
about 0.5 wel gh? percent HCN, about to about B%grcent
r

HON. These i hgbt r:pmégnerrsﬁrlmq!W| @mpr@nv@em\ha\z@ &r@f"lﬂﬂgeP@PtaWr VB®, for

exanpl e, by EH;Pthg&hflgf AdRorfR R dbbirépet! LRAMs! tRe AratdriRBIOARMNE adbbifop.
chem cal reagent reagents as described above that can react with and

renove the HBNsideostredra en sisentireucis semavedif@enae Jecred ristaide copam. o
caustic suchp?e%?ﬁ%gﬁawg ngr&?ﬁ,q&e Qéteﬁr]ﬁ’ 1R n{fmig gor&}céﬁhf $he O8N Ihﬁ-]‘,reSI de

draw stream 0Op ter su j ecting it to di gestion 30 pr ocess
descri bed:oabpr&erablytln tlssnnmdcﬂe fié perpeniceitse @plqmroc‘ébls secany drawiRieancisitheal

puri ties, | Sl 7 SGt &t o BE60hllnalroh| b0 I A b Bk Ui i

further. Thep\"I mis

fractionati ogagbkuniyuid oavapmp igkersefesaltly, befowl thelied shreard GOSY \WOIr0 216212
PCT/ US01/ 19709 about 30 to-about 120 psia, preferably about 60 to about 100
psia, and noSP“"Preferably about 85 to about 90 psia. The distillation is
conduct ed so thatTige lsevsid digiilafieT phifarablyt hasnasisfieanodps loshttt catate upper

contai ning the heavy conponents,. and an er, . f erabl op ream.s

wi t hdr awrfScoRPEPRIG e FRINTN Ghe PEBRBRYEHDS Sgggréwg%gwmﬁaﬁ%ﬁ{“g 2 foe BRce

component s had gslufnPofHukNgt 1884t pdHic6F tHeNaibeR GBEWAI dfithé Bolumhi Blferably

conponents jinclude the conmponents having a boili nggpm nt | ower than tB
trile

boi | i ng poi nﬁh%topdéﬁlém is reluEnes g t‘%&@@%’ﬁ“ﬁr?@sreg%h refiyx rafia of e 8eR
azeotrope. é;sﬁ‘lé{%nsédtﬁﬁﬁn \Hﬁtcﬁ ﬁsdﬁe%élﬁ\‘\t' 2tib QI me:ﬁﬁt%ftdweﬁ B8€ &diflfraction

distillation c Pref erab th ide draw is located in the mddle 80
percent of t Ieluggdimihe ﬁ@'ﬂ@ntfb\" bseﬂwwow of ftal puedieadahay dememed P he

colum. T 'Sftﬁc-.fﬁglﬂgmdfsa%lt%ﬂf@r%blst Sboht 5] bieAdiaBf Rl 3116 l:BoaC §Or bR t O

t he net ho I'S I hventi1 o uct Si raw can be a qwd or
vapor taken, ppfefablysaiiopt 5 e hibyut 8hd| hﬁmesoirfearﬁaémrr SATRA \Miﬁhdﬁﬁwm a8 a liggidum.

or combinétion of liguid 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 disti!lation_ 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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The second distillation preferably has a reflex |oop |ocated at the upper
15 portion of the colum at a point above the second side MMua fcfo%r ably
.at the top of the colum. Thus, at | east a portion or the upper fraction
of the colum,wpneéserably the top fraction, is returned tr@rhfiey@@ouM as
reflux. The reflux ratio for the second distillation colum, which is the
wei ght ratio of the ampunt of upper or top fraction returned to the colum
di vi ded by t percafiDpine, aforé @taéraauyemheaai atoatvop énweigol parcentaBire hand glastm, i s

suitably greater an about, 3 refera t
preferably aBEﬁj?ragR’ #lolegplodfiols 8! WEEEL¥E Rﬁ?ﬁ% rgc g%é cét"gs g%ﬁmhe
as a liquid sfeamidhi Bkingected td fufithied paﬂﬁba%am)m rerﬂ'dme Ifcbrcpnampdb aamyi sinor

preferably directed as a feed to the first colu .e., the light ends
-dryi ng col umimPyities &z may. f&b%’(?é“ﬂ"?r@bﬁpfbs'{‘%&ﬁ%{&?wghq nt. The vapor, if

present, igs preferably recycl goethifed DeschpisH 6t th@Fidore preferably 25 by
mxing it wwth the side draw fromthe first column. Tperfl xi_Qéh
second distil | at AoHeterrd FMRSMANG P& ey PTeserlt TYSNUEN iy e

distillation l?@}éﬁggt@{heaat@méatp,gﬁgove the second draw. Pr ef er abI y, the
second distillation colum has packing or plates to assist with

distillation of tﬁée"a@‘é'ﬁ%ff?ﬁﬂ-reiﬂhéf cmﬂE@f:ehea%"lwa%ls aceiaitile oF @scoaém"aﬁsa
sieve, tr ays E%&VIQ t%g ot i Jvét%?waﬂi\@t 1%@%" oﬁﬁonfatwméqwacﬂ isfedt es

is 30 prefera about . -Apurified acetonitrile product is
wi t hdr awnof r mnamt fsaational cuaﬁllatm cwr@n gispeca!lea\ﬁheswm ands, dygowolupw. 38 nt

where the feed S She ab gmggﬁe%'ad ?&Wg%rﬁwm@al% | SEeAFELOBLEII b8 (b

preferably at I'east abol anuar 2106212
"PCT/ US01/ 197%op’e!5(ﬂqmla plhvee msmtutlen ds efopdatiby atta Ir@tasao abdat allpw gnaskiart

per.cent pure, r.abl t
pure. If desipf%gfabﬂﬁ?ﬁ!s‘.’fzf@@? itk TP\"}&ES "%h %c%t%@ﬁﬂgggdzﬁgo%e\gﬁogg{i tmﬁ{ﬂﬁﬁ%
purificati on ight émveheéd)mneman'ﬁhe umanytlam pmsennarpwodrawtwelyt distilieddyy, theor
exanpl e, absorb in the Itr | et | ed_Descript.i f re A
pref erred'® enﬂﬁg‘f‘"rné’ﬂ q% g 5ﬂfjmf’ﬂ\/@ r?%'ﬁ' ?ﬂ"ﬁ”s‘ﬂg\%csg’ @s c“lr‘DPl a'#h%%
reference to gt adidune Bﬂﬁbdﬁywmtleé\@ﬁlw chargbe intethd, Ilgml etﬂalerdrymgldelumn 10
acetonitrile, recycle acetonitrile or conb tion reo

e
inlet |ine 9vihingeh Epmipradych pelpmp;3le a?ﬁt"‘?ig WA f’%ﬁ CB*® ”lché“ e 'Q%Ls fed
la to the fi rgdm b eaﬁ&aaeaadowﬁgm bheié e Kt Ads c@h@lﬁ 6 bledmbhaa Thghighends

drying colum, 10 erein the acetonitrile feed and water are distilled at

a pressure ofimapdies (2.5 isosropylasetate, apryeniiile, prazaig)dr the wasts SolventQy
at a rate,so aﬁ:’ét&nﬂrul@'fééﬁ”eﬁﬁ’értdua@&thew I@\fv%ﬁlhb boﬁ\té or%fndearh\p éxltrgbﬁvel ditiREdiGr es

in the acetonitrile feed to be renoved through the I ght end overhead |ine
14. The i npurin thecgrepennscafiwaigreawaisavithdemy fam p@lpmed O 4 Maporirgu dreling e

to colum "10.44 g, ARGk} FHixe bStK HRIMHEAUPYer Sadish BCEHRM 16 MPrefiBRBhdNREr 2
15 and reflux line 13. Preferably, the reflux ratio is about 25:1. Unrecovered.
overheads are removed through line 14 and transported to vent scrubbers or

25 condensers {(not shown) for waste freatment. Water is recdvered from the bottom of
light ends column 10 and discharged via line 15 to waste treatment with partial
recycle throth 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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smal | ‘amount of heavy inpurities is also charged into the Iight ends drying
colum 10 via line 36 from product colum 30. An acetoni t{]' | e-vvatgjro
azeotrope rich in the lights fromthe product colum 30 e .éarnga[yh I5i ght
ends col umm f eedlomisziz-1ine 34. The light inpurities (e.gecrasnrepyl
acetate, acrylonitrile, oxazole) in the waste solvent .or crude 20 .

acetonitrile feed; either due to their | ow boili ng poi nts  or a4' ﬂgd b
extractive diresi bf tiei beavidsnleayr cplumveh depahiniite1d adearg Ll P‘@ﬁ% from

colum 10 as yapor draw in line 14 and partly refluxed back into the
) d P g ) )

upper region or colum 10 via reflux condenser 15 and reflux line 13.

Preferably, the riefdneembadinernitsa ftpddisidesdiraw ognhecialen Eost gf henBpgetes e

renoved through line 14 .and t [ vent  S6 i dgnsers
(not - showny e (QE Foptf Bt ATt dphftidtn 810 BB BRE Sicelarglh, collotas

| i ght ends cebklwthd feed ey dcatitrar ged via line 15 to waste treatment with
partial recycle rough reboiler 11 A f£]r acet,oig tr il 1 rope
cont ai ni ng about it JE %cr%t'}f’nislgm 'F’%‘?{ I ﬁ{‘éslg%hmggewaébdgugé%ggﬁl%granq%m,

| ess than 10 gamedaliet tHeehirsi dighiatiorand teeapmbistawnt 26r igaequiredi Allegwdvely e vi a
line 16 as a vapor side draw, 30 cgndensed in _co n r rted
via line 17 m"gfpnﬁﬁﬁ‘i BWEF”%%%%&?E%@B%% esc%ﬁlgﬂshgg@gﬁgégggg%, %&;Q%CN or
acryl oni tril @ged fo BESERICN MRFORI dit@s acftorMiledieedianterstifie it distillzdioy c80OG. WO

02/ 06212 PCT/ US01/ 19709 nost of the heavjes | eave colu 10 t hrou l.i ne 15
and are dior edhedieN-figgsacetonifile,ang, watermpghte H75869 %’Lto?q'gagmﬂﬂi-%"g?%ésdraw

can be taken ghfqBR% AL 22NRtol PRIt cBRIMAST &nd s Witiled@Lhigh bessurene andd her
configuration, tghe | ocation of the side draw could be 5 below theaiﬁ ed

tray | ocati omsial fintpHepe mifde nands bghem Fasions-nply RFHO8 SRpISY BeR|o
acrylonitril %oht%inﬁ?@ h%‘%y‘?ﬁﬁﬁﬁ'rit%fstifhuhﬁéﬁni frévh tieH Bbttdnh AF pRdiucHEDllithaBONREAT
ed. er hat y, an HCN

unit 20-is requir I ve - renmoval unit such as the

di gest er desdine 138t it rehafier Phfermartal 3e®cisto eolmma0 vigske 35a0¢ ghtenfen
before cryde [ L f ter | adhskde! 454 OlMRdawd0 The
HCN-free cet‘%ﬁ'ﬁ ?&I"%‘Ea'{ncgvﬁgﬁ" grgé:h X %?éeomgaéséselfoﬁgmglﬁ écgf trég'%brrent unﬂv 20 |s
char ged vi a lfioneth22op of produgicotinut 3@ ahdiaend@osechand rscytied a3 refigx Hackiothe

pressur e, o oo 20 proikionkih Og R ol 951 £ PR PO ABHALASH B put b ! | o7

conprising a inin eavy inpuritires 1s wt romthe
bottom of pr aduednsed! kguid IAnvba rebyoked 3@tk itnt colurebold dnhroBgh flme 381 t iTak

recycling to colu 30 via line 37 . apd ljght ends 15 dryi I Vi a
line 36. A sé@ﬁﬂ’&dh%é%‘%)&?ﬁoc’? FP&)‘W&‘@ P%é%&r%uséaz%tr%eﬁ%aﬁ%ﬁ%r(ﬁ? r%ﬂrfg]?? gp%yt op
of producfy cQremxelwith Ghe AR eReabpRNflor dibg C16e d ARSmiidialythdxecindondeteed t op
of product colum 30 via |lines 33, 331 an& [ ef Iggx co&?ens&ﬁq 33% I?ﬁéa of
the condensd&@PPiqiiRy kearerButed iy gt ensiscking edvmin! Y8 Mssugh #1%8%5s.
The ‘ Preferably, the refiux ratio as defined 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 info 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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‘uncondensed vapors continue via line 34 to the azeotrope condenser 12 where
"they 2a are mixed with the first azeotrope fromline 16. A| Qg.'y
C Iurm 10

t hese uncondensed vapors nmay be rerouted to |ight ends drylng

via lines 34 andofeédzz Preferably, the reflux ratio as deficiggoabave is
about 5.1 for this step of the process. Because product colum 30:is
operated ‘at high pressure, water in the second acetonitrilelwater

azeot rope chpiogest éfrthe pprseduinventiohuihis3¥idest ﬁ@tmﬂev @lteinativere mopificgij@ishead

_ f duc
et ng_ hi Gramriayons b Rr aeppnt ' Fea€ SR 3 ERl i of BERE! oRaBid PUC

acetonitril edes(cﬁﬁncﬁﬁvﬁ&doam@w itiig intenelpd tcserdnraw au)s:acmmemauve@ megifigations
sidestreamvia, llne

iS,.Stream e ava referably a
vapor), and &f9 ¥anaEgRd ?%ﬁ'n'“ﬂhﬁ‘?éﬁ? sp'ﬁgﬁéﬁ%@sc\?ﬁ%&)@e pgghar ged n1§l a line 56
into an opti prahpleesi n treatnment bed such as 30 that described in EP
890572 Al. The above de‘é’%"lul)tl on s no¥ i.ntended. tp.be e(ée %1
limting as to tHe irefedSPHalPR oFPIBTN { FoR1RYHRG; Wgﬁ'tay%n % }?berne%
i Il ustrativeggfipptewilt as tovehead cbr'idénserlén&& reBilenr Y sHaohd ‘ﬂ@hllb?lbﬁ&:bﬂ.&n

PCT/ US01/ 1970 process of the resent i'nvention. CL |éls ewej“e h%%_@
al t er nat i ves COmH@AINgiS Aty frayming b Aficiancyrs eqripped,with p ovethead gop gr

skilled in thgq arrébdner ! T\%‘Bpé}&tﬂdﬁa&ﬁfr&%t%ﬂr&%ﬂamah@ﬂe feefd dienglby, it
is intended to enbrace such alternatives, nodifications and variations

as fall wpt hr:w Ra@ @9.&5&0 Beiel. WQ@F“@%@?'\@N WRier app ExE 08 abeui ngRllon PEx anpl e
A first disty HnF tlﬂ{raadb%d {edgat}af bithe RQARH | 8l @ogy) 1S

equi pped wit ver condenser, I"'er. A second-disti.llation
colum cont acetomty&léis?crm (820 Gﬂwyevmmh@/smﬂmaﬁlcemfﬁﬁ widh @getiopivéel 26.8 wt an

over head con er e t t) rst |
col um and t%e tg{:'c;zn%lwi %%b%@”(?%&"ﬁ& B)ﬂg)e@gt Qidﬂ@%'%"‘ﬁrgéﬁe%ﬁ‘ v/cél y.
Sol vegt vvgt epropionftrileat @ wn‘°/oadsxwf blel?gdibtmntrpee impdrities és {eGRM) 758F 16 Ghd-Tfinshs
i ntroduced at_ t to ray of .the first c ni t
LT o 690 cishiPiRa PRI pstats duder Bl wEsswré set Shoft B RV ke o o
\fag erWt (y5 Mata/mf@bltGFQ?OTMeﬂup@t:gm@rlthé ﬁr:@t &nlumgig?ﬁm{aﬁl%Mataoryl onitril e

o propionitrile 0xazo and_ot her es is
fod at 7or Do Phekkauie siogitan of S970.BIG fo wcrm Folpdr 2ot o R HelilAse
pressure statgdmahmdshtrodicet rchtré‘sp 1etto Qhe éé&oad Qfouﬁnrﬂ(ﬂhétea’ lae trreeéllemfcea atio
for the first colum is maintai si de-draw o a3§1780 b/ hr

r

i s wit hdr awnPfeesyetstaipd aboys). Tifwereﬂw aﬂocfprsthq ﬁr‘é ‘F n &Wﬁa’ﬁ uced

on tray 1f th;SJ?%m%QﬁfawdofG:@by@mh.§ Wnaléo?mra& 3B 1 @ée%hetéowrﬁ%syg 85 wtat ed
above). The reflux ratio for irst columm is nmaintained at 6.8. A 20

vapor  si de- dfeepetanitigawith tiyssthan SAERPHmserienitie ¥l less thae SRV Sgaede.umm, is

99.95 wt 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, modifications

25 and variations will be apparent to those of skill in the art.
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% acetonitrile, with |l ess than 600 PPM propionitrile and |less than 5 PPM
oxazol e. The-above description is not intended to Eg eXhaUStL%f?

limting as to the description of the present inven onaP Rty & y as
illustrative ofwbhzoqizacti ce of the process of the presentPdDAEBHITYN. |t
is evident that many alternatives, nodifications 25 and variations will be
apparent to those of skill in. the art. WD 02/06212 18 January 2005

PCT/ US01/ 19709 CLAIQVRIMSE. A nethod for the purification of crude

acetoni trile comprysing fenldd fof e biRicafiier dgé ABeohirie comprsing lliing
fractional distillation columm at tl'owatrmsp heric pressure, wthdraw ng

a first side dmeamddleaattetmntnkeompa |f&',?'trfgacé!@mlcﬂﬁtt“?‘iqubcc"‘e!!“gtqtItfe?‘% JURASPIETE | ¢ 5t
side draw fraction in, rg)qn% 5%%%' & fl'éEtIEItl 'cHnﬁFfénggP aE&bMEﬂb adistiihahe

at nospheri c prpé%sssti'?ew' Faw n rom the second distillation a second
si de draw fsr agirdt@Rie dramiracnmmg emauohd édctinnat distillatipn eolupn at SYPRS HPPHRNErIGS

claim11 wherein the cr tr| i R
produced by t HEEH%F) |"8’@ﬁ?ﬁ5 h on Soce%gﬁ&r 8%9%&%@%%??%%2%2&&10#3.uo'rll'he

met hod of cl alomnbnmhglperm*eddrt@mlmde acetoni tri l e conprises waste
acetonitrile. 4. The hod.  of L m, 1 wh [

conpri ses about 38 tgetfﬁo thog c&éﬁjﬂt ‘ﬁlé? Qc"ﬂ%o%ewlﬁ g a oﬁ%gfgﬁteo
about 68 wei ghiceRMltMe produsad ey the&ﬁﬁhlﬁmmﬁx@énmmf at!mulenﬁbf prsipghe. per cent
HCN. 15 5. The nmet hod of claiml in the press

fracti onal 10 distil Pati ol ®EHRA of & a&BJu‘f’hTe@ tﬁ% C%%uﬁcekwt}"gecompggésl'wasm

met hod of cl ald&t’bnmr]grel n the pressure in. the second fractl onal

di stillation colum is about 30 to about 120 SI a. 7%%3];{1%@ a%I ati m 1
wherein the first $ide Hieametodaiclimdowperrcte cogegrsipne ?0(511[36{5383 80

wei ght  per Cent38afoe%:95\ht'f8 h%lgﬁﬁ‘ge%@ﬁybcéoﬁlﬁll@béb&n 36 toVaticahBspReigaNpetsabier .

8. The net hod of alm1 wherein the first side draw fraction is treated to
reduce the anownater, afd HoNtdLR teiabelt ThweishtpereentidN.net hod of claim8 -

wherein thg crude gcetopid {ﬁétﬁod S tc[a@ﬁt @%ﬁ&e‘nztﬁer&g@(@e HENhrfiret fri&ional

distillation in the first acti1 ona istillation colum. 10. The method of
cl ai m 1 wher eidistiihgorperiurhin écatmubl .5 aboltcl4insiant | east about 99 wei ght

percent pure. -13 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 first side draw fraction comprises '

20 about 82 to about 90 weight perceni acetonitrile and about 8 to about 16 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 distillation cojumn.

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

99 weight percent pure.

-13-





