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(57) Abstract: A method for the purification of crude acelonitrife comprising distilling the crude acetonitrile in a first fractional dis-
: O titlation column at below atmospheric pressure. withdrawing a lirst side draw fraction comprising acetonitrile. distilling the first side

draw {raction in 4 second fracuonal distilation column at supcggmospheric pressure, and withdrawing (rom the second distillation
T espeeond side draw [raction comprising purified acetonitrile.



Abstract: A nethod for the purification of crude acceoni tri | e conpri sing

distilling the crude acetonitrile in a first fractional |II:%90%n
colum at bel ow at nospheric pressure. withdrawing a fi rst
fracti on conmprweézngziacceonitrile. distilling the first si Q@T,Ugtﬁ,:imgfraction

in a second fractional distillation colum at superatnospheric pressure.
and withdrawi ng fromthe second distillation atirtcl side draw fraction

conpri si ng pynbkdbWb PROCEISIFOR $HE BURIFICABBNAND ﬂ%@@vﬁ@v%ﬂé@%nmm
PCT/ US01/ 19709 | MPROVED PROCESS FOR THE PURI FI CATI ON AND RECOVERY

ACETONI TRI LE Background of t he Bag ention is an |rrproved

process for the f eto t
Mvention s an | Dyl e dEsbaR Fﬁéﬁ%JPWE&??@M#%?%}%ﬁfme Wire
acet Iom t{u | lepmnadat@edhusf Mesbtmrridd enf:mrcaedlby;%smoehscforobueu plgnﬂchii&)nf of msatdteon of
acyrlonitrile Xi on of an olefin s ene .or

anmoxi dat Pon® %%’m%i]oﬁﬂgucefjh?ftgr | HEEWIE o7 i %péﬁuﬁppfﬁg'gﬁsggé‘?m{aﬂgn o
purificati onaofrionigrily by etk amehowaatioh Gfan\ulsth sack e Prdgyldne.or Asedrambiiiadan 1s an -
sol vent used n a vari b i.ndystrial chem ?al- rOQﬁLFs?i.es nd lois a
Sl vent of cbi oA b PHeiPGHS plsp i PIAERTR: TR A BrR B SEEBRyenc
usual ly in wggtblsan‘enmgmrﬁthieone or nore solvents such as water or an

al cohol . Acetonitrile is also used as a raw material for the preparation

of other cheni cal®CStfEWHIE;i%ap galvertnisad (0 vasisly Qilaguskid dheraias! H’QF&E%QSr%Fd Pur e
acet oni t ripl ejsi $sélRsit 'rRhGicé %r FH4Gh hidﬁr%ﬁﬁ%eqmtooéﬂ'@haibgga%h Js?
ced urlng t he

I nportant source of acetonitrile is a byproduct stream
manuf act ur e e¥Mieatianoith ene r Hore IFelverts SHGh AB watepbNi aaglcohcioAcgipaibijd sne

such as the aue?%%zasdb%hpﬁé%ﬂaﬂf& the. grelBiiom of Shef Themlddfe Gﬁé"aLypro duct

ammoxi dation o l'ene I's a maj or SEriar process an
st ream cont a?hﬁ"’ﬂ@a’ mharmmaugcaismptnssduc&mrmqemndle isn dasiretilee fy  siich

mllions of Y 0 Although the anpunts nmay vary, a typical
exanpl e of tﬁ'% é]%ypr ogu i s?r%am contains approximately 50% acetonifrile,

40% wat erts and srfal imporianibsmiee off adeloditidg &na byyraductestrebi@Njrodaned yduang the | e,

d oth t I | 1V ho| d
propion tri 1| BangaedfY & adliBadte Py Hie GHRPE: FropRebton Bt PRVl S6HAT Fia o
fromthe ot hmocmrrpimcmsbs lnn U Sie Raygt 08/093,299. Xt The, cai?talytld Cathrabifatibh0BF 25
wat er, are ngt n the Ergtﬁ SVR[B closed in U S. Patent

4,362, 603, Pnrlpgée'g%pf'? ef e'ﬁ‘FJ"al |g$p§tnz’ﬂt P8FFSSr B et FHREEY SAMRG £ r st

is a high pamm.e fs pedduesal welidwidd irahuedret® dTerlﬁm}bﬁs| bfgpésndangerhgsas es,
t he second" | g\%fzgr essure distil]ation to forman overhead of a
wat er - acéf on lfl'ﬁup TOHBSE AR @ WRISHhPXRMRLE: pTdRIsB P Urtieadee Mgt |

and the thi rﬁbpr@x;rﬂai&lygh 5D%E 28&toRitrlk, S40% | @tbONand 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
-1- ' '



30 designed to produce a nmiddle cut or side-draw of relatively pure
acetonitrile, a water- acetonitrile overhead and a bottons or heav
fraction. Wiile this process produces relatively purel@cE®mEyid®5 |t
requires the use of three distillation steps and the -1 18 January 2005
attendant recycle streans. The_art needs a. sinpler process for .
puri f i cat i onatesbdasy uergcle AN TR PR, PP T isﬁlﬂﬁl‘ﬁrl?rﬁ}cleésgg o ?tp}mllﬁ(%n%llgg)f cuge |
m xed Wi th WalRhifl, Hlt@lalsAkdakSe thiihe nikeSehh waichveohercnlventsy Tlepreeth an
| nproved process. Sunmary of the Invention According to a first aspect of
the invent i omvertioaPeovidss Priadt FWEPVEI ROFHSd for the purification of crude
acetonitrile conprising distilling @licdivdntibhe in a first fractional
distillation colum at bel ow_at nospheric .pressur w t hdraw n i

side draw fracti ofcesfipe it anrshewed hlt the |lBventiy) é%’? I ng""%“% % ?‘F@?‘i sﬂl){igltedr aw
fraction in 8,$&6006 of tAGS eR@lrit SnigdsAki dfilleg teTcabnisikper a Gsnbsgivesli c
pressure, and withdrawing fromthe second distillation a second side draw
fraction cor‘rﬁ?stlgiﬁﬁgcﬂﬂmf“il@@wacet onitrile. The acetonitrile used in the

met hod of t hi,g,ddpkeRt bRIBs®, MiRdaWRAB! 4/ it eiderdrbwifiaetiop cadprising asetanitrile,
byproduct during the amoxi dat.ion of  propyle I 0 i

hydr ocar bon §l§§|an@1§"epﬁ"éﬁﬁﬁ% drav{fesfign ,“‘P? ﬁ?gﬂ@{]ﬁ%cg'oﬁit&ﬁp}gﬁ#h%@%bﬁg hSURRT pe
used to pur ',L,l{,afog[‘a;,ﬁl.)é iS Prd<shre? fand GainaRviiAg heni 0R) sutiong distflaionea aepbrg sidecycl e
or waste acetoni riFe. Such recycle or waste acetonitrile may be

Y

acet oni tri | edtavafrattion domwising eurifes agetaf¥fiGent in other manufacturing :
processes, or as ‘fheS QL6 Hriid Héeohi‘ng(H? Pr'iéﬂ?éd%fth‘id ﬂWéﬂionqg‘ pRiferaply duekonitiled may
| S 0 an

contain as inpurities varrous anmpun wat er - one Or ° nore o%iﬁag_i C
i npurities. Brédutedasca iypiconctoduringethsi ajamexidationFph propYiege O R eHiEPE

o2 GBS oo 1 i R s

Description S 1nvention, a source of
crude acet onigfifyl fhyi soutdeesitaedtohitrile frohalinge, fouexdmple, reoyalori waste écepaitile; ed

acetonitrilé as used herein,neans that th AP ' r IS,
in a great er SUGACERIFR O H¥PSE BEROD e@wdgea%?%nﬁ:ﬂer ﬁalé%aggbe Ha\ggetdhggaé

starting nat @pjvaht inf thet RanDfaciufihg processewtdra. a Robket furlhjgh pressineelifiuid
acetonitrile neans acetonitrile that is at..least about 95 i ght
pure, rore [Shemestagiaphyang gigyCoRiah) s BRPULEPS gﬂqoﬁf%‘i"g%?ﬁ%%i%dngx%wgt

pr ef er abl y_atm%,g@éam@m%ﬁ@@ percent by weight pure. The nmethod of this

I nvention can be uSed to prepare acet o-ni,tri}?I 1at is at | east a_bout 99.5
percent by wei ght pure, nore Brief Description of the Figure

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

" invention.
' Detailed Description of the Invention _
In the method of this invention, a source of crude acetonitrile is treated 1o

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.

-2-



preferably at |east 99.99 percent by weight pure. -2 WO 02/06212 18 January
2005 PCT/USO01/ 19709 The crude acetonitrile used in the neigﬁ%ugk{%ﬂf)s

i nvention can conme fromany source. However, the nmethod o I'S 1 nvention
i s nost suitabweefwwzizpuri fying acetonitrile that is made PEEUSIHYNP oduct
during the catal ytic amoxidation of a hydrocarbon feed such as propyl ene
or propane by reacting a mxture of, for 5 exanple, pr_o#l)yl ene, ?m'mni a and
an oxygen- cont ai niheg:rgdesadatoritile yseddetheenghod of Wig ipyantien cap SPRIGIOMHY
oxygen-cont ai ni ng gas_ray,, fo : kibn i@ lshigR8l fotM puki e
oxygen gas, 8?“r§‘%ng|°l.°fﬂ'%r tp%gh}e@?@% 3‘6%?@@%‘539 %nﬁw%ﬂe cat al st?ui fs}my

sui tably oneagdtomitri e ris chadmal a/ byprokwawiuring haecatglytior ammopidatighnekidat i on
of hydrocarbons such as, propyl ene. Prefer : =X sgr tfhat can
operate to uR¥EPCERRN J%%Isuﬁlglaér pF"gylleégoc? @?bg?%%gﬁgéﬁ n;gn% g‘fl)&lh;? tIgf'ezjlglfl_
about 8.5351. e%ﬁiépbﬁp%ﬁﬁé,&ém&bﬁiamﬂ ah sxjoesedntabingegasrpl thel preserse P ent s
3,642,930; 4,485,079; 3,911,089; 4,873,215; '4,.87 ) METEN= at ent
Appl i cati on Redgblergatglyaty Thg pyveen-coianing gap ﬁn%vug% %’%ﬁ@%’ 3%’?? “(Jin pr o@ggd;es
acryl oni t1i | GihSouRé QRYSHHgas shéor@otier fdrn pf eebiestilar ldovgarer Thematalyst is
amount s of other products such as HCN, aﬁetoni_tihisl eﬁfpﬁ?@%ln?noxfclahgﬁ of

al cohol , acesuiably anel of ;3 GYMBAT ©f icpavgisc kil BHUEE" Ral'sr 'S AT S0 for ned.
A condensed ¢ %E%r%m% QU bis Frodyidng. f Peferaile catiiyals hiecthaserthat dani aperatef
propyl ene typical '

_ y contains about 10 to about 13 weight pepcent . .
acryl oni t1oi | enderbiet ususb malaraisgatof 2y %P’QHY‘e‘E)%Pi&Ht'eqﬁgtaéP{,}t g‘ég‘ut Syitgple
about 1.5 wei eLEe RUh LS 2Patenta b, 93044 485 19; et Gess:;
acetonitril ec%%ysgb%%ﬁ%!dgg?lgorgggﬁ? 2.0 wei ght percent O%Jf’lg 7organi_(¢ee
conpounds’ i nal8¥8i21§; oksETGTRt;ard |Japansseofaent Apelicalian ep. %% SnERd 1%,
Sui t abl e prog,%g?? for the catal ytic anmoxi dati on of propylene to
acrylonitril ‘disclosed in U S. Patents 5,093, 299; 4,863, 891;

4,767, 878:and 4, GO3u6Y Ismmbiidationwpiashsseseatrylositijle i inceiogusast @8 e F@I%r erice
in their entire After_the .dat | ' h Lcl egeSS@tite,t 0
isolate the P& ‘%@d%ﬁ’é{‘fﬁ”ﬁ oﬁwaplﬂ I%E,gaé{geﬁoﬁﬁ%r ‘B‘ﬁgﬁgﬁ'\%%?r‘at@sp‘?gghg?é;_f fom t he
reactor effl ysaiole,| Slyk aldphbl alcetope 0 ard prapimmnitelef | are moprasducedat\Weter ¢ AlsRove

of i St 11 at 1Bk ofheaibente) peansopirs ey Lh ¥, il Smmobpbr b Ee!
this purificabflery 9pREM cohtBhOdUSHt Wt toemaut IS Weight perebonadylonigis, sbegt -
For Use i n tH torghaved SOSBF REPAIGHIFoAOPY (aldE SRl F e aBRrft P ©
Such an aget ayoht bbaoduslit 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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stream may contain about 30 to about 78 wei ght percent acetonitrile about
20 to -3 18 January 2005 WO 02/06212 PCT/ US01/ 19709 about &8 %@58}500 er cent
wat er, about 0.01 to about 10 wei ght percent HCN and abou i about

.. 5.0 wei ght pemwmeooszt ot her organics such as, for exanpl epcrozaashe, allyl

al cohol , acet one, and acrylonitrile. Process foi of acrylonitrile are,

for exarrpl e, set forth in U S. Patents 4,234,501; 3,885,928, 5 3,352,764,
3,198, 750; asib.f,6B4veigbiGperatntchatar, cabioet ey torabouhdP aweighthgereettdi@N aadi n

the! r entiret %?Hta‘EPﬁggabtoHF% &ﬁpqlm eﬂﬁrﬁg Qtérb?h(%r&ggmggg &t’l'llésl‘ iehi€e LGy er ed

during the nf moxi dati oh of propyl ene
or other hydbm@canﬂ, altdieol matdionk, arfd ahymnumerﬁnooesscmmwédaﬁw of

manuf act ure dace onitrile fr ec r

streams cont F‘W’HE{ %c%?'o&ﬁrt ?1“1"’89'98&812?‘]?@%%%@ ag%'ﬁ% '???sgéxa‘rr%%%zacan
cone fromssopms07ag 3, CHRTEE Aind ¥, OREI6B, %Eh%r@ﬁ@’ebﬁlﬁcbmoate& by seferease ina
solvent or as. _a starting material for the, manufacture other chem cal

COMposi t i onstheirsiliiety ecycl e streaims are al so produced by high pressure

l'i quid chronat ogriaR@NitoRtOs MG the clie ﬂfeﬁrﬁtﬁbtréctdveredxﬁmmb ltye mnafaaﬂ)ten ation
Wi th one or nore cosolvents 15 such as water O%?ge'l_tyﬁohol suc

met hanol , et REAWYIopiHilg By feoypmoxidatini?l p"?@‘%’@éﬁ @cﬁfﬂ‘?f‘? ﬁ‘éeél?eoq n

hi gh per f or BN ¢fs m\%hé;h hh w884 étshﬁanﬁh&mep;smsdLﬁc@ﬁomtﬂreoﬁuﬁereaymt e
stream of acetonitrile contam nated with | ow anounts of var| ous -chem cal

compounds? t §ieaas 19 WewlR steesn ipeRtaing \aseigRtriper SR, rag¥tle cHRAEINi TR
relatively | graeneiiome frdm de,%ﬂ'lel Hth&PHEmicH P?&e?@@ﬂére%e’f&ﬁtﬁletls pgscgnt, of

one or 20 nore cosolvents used In t e chroma raphi c procedure. Thus, as
used herein arsatvjaol @ @c@lstamlng inaterigbian theameuiadereatthercehenical cPMeosiigs. has

been recover @ g cf ﬁ%&c@t ?teas Slareogﬁoh% éﬂc%alby_lﬁigﬁ‘ Cﬁf%és%?é ’htl';l% cfl’\%]ﬁéto&raﬁ dur e

and whi ch con one urit Inmpurities may |
one or nore pcheﬂures ex‘l&tepémtorvﬂﬁeemsuallyemkmmﬂmaﬂen hgithobne psm@ma@lvent‘al I yI

| cohol t at :
hexanst hyte dPe S5 AT ob i AL B e o RS or rhEdHg! Aktnd 28R

i mpurity or sy rrtob%ph@segmriﬂgtabbyom’rmm llﬁuzﬁ)bhmaQMraplw cSnd;h pmcealbemt 80
wei ght percent ased on the we ver mount of

o ¢ Poe T Rladigs Pawete et of ethite Sodfainfed v Y pubCof VBRI .1

percent W t hgohéigicsl esthsounasPapRAaly ﬁfl.ﬁ:ﬁtl@ﬁs thaa 0. alvedight Igbre@itgbat Qentaising ,
based on the weight of 30 the mxture. In the pref e&égﬂt Brocess of this

i nvention thé& %tl“’ﬁh’ela%e?@ﬁp"t‘tﬁ tvgically FP?'§t1ij°s?t?9'-1t@(9 ercent, of one or

20 -more cosolvenis used in the chromatographic procedure Thus, as used herein
recycle acetonitrile means a source of acetonitrile that has been recovered from at
least 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

4-



in a first distillation colum at bel ow atnospheric pressure to renove
light -4 18 January 2005 WO 02/06212 PCT/ US01/ 19709 corrponﬁgis and avy
conponents, typically water, by renoving an acetonitrile- AR 2507 i 1 st
si de draw str egovimesi2f urt her processing. By side draw it ipToS@snbzebhat the
acetonitrile-containing streamis taken froma point between-the top and-
the Dbottomof the colum. Such a side draw can be taken at a | ocation

bel ow the 5 b@ﬁmnem e heatyheorhmenisn typicslit Watet.o| ynfemavinghan RERigNITES- o

rel atively hi hIe f e

taken at a pB‘%’g ?'"'QB idﬁtgr"l’"géﬁﬁ?rgﬁ%erebk{cﬁgs‘éipg& girclj%} gl?%w? ﬁseh%gﬁtgﬁrﬁplf

t hg fged haSthlé g@tﬁi(“jm}éeéqnﬁmmg@ stresmel nsd{akémﬁmyl @ ][ppmtltlercmn ther wpeantbiie ¢

side draw is located in the m_dd|e rcent o

preferably i Rotiam ofithg ICQ}UEB‘ pé”&'%rﬂ S F cﬁﬂ‘@ <2 B @ﬁo&l%%%h?'gyegwdtehedr aw

3t rtealml ' 35d'Aro%§ﬁcﬁ\d\avhékeghég§émdnttdrssﬂweldo]fmnrom tiwfaaemhasmm?mwellm Bigh deysl nf .
istille second side draw stream o ed. acetonitgi we

from the sed@tidows! bRHiNo imRusiies. oF ﬂt}&ﬁ“&@c"a;ﬁ‘f & %PP\“F5$ 5 lgca#ilﬁ? é@ Egl de

draw stream ganeDe enfer£Hecchidih ﬁ@rﬁ@fé@d Ihﬁ@tarreraue@y Wghdéveler Reavytimperitiese d | n
the first distillation. For exanple a chem cal treatm?é’i can be enpl oyed

to elim nat ePeaferably. ther eide dsaw iig |asated 1 than aiddie, 80 ererst £F 8% APHI BOBRi ng

treated by tgﬁefﬁﬁlk)‘ﬂﬁth%fmmﬂe%e'ﬂé\‘@é?ﬁbﬂﬂebﬁlumacetOnltrl le produced as a
byproduct fr manufacture of acrylonitril dation of

propyl eneo t he criidirsicideniaw stieamsis disegipd tos WF‘ (S'ﬁ@l!ﬁ%’ﬂ(?\? on Wagrg iy
cont ai ns hydrggﬁgﬁqmﬁl &3433 idel GawStRaR fip pittRed laclioRitrile Bs Hem@e@Utord0

wei ght percen e Cru e acetonitri stream cont ai ns HCN, a
portion of t liessedond cbl@l’ﬁ\mai?rtdmo thensezent! tistilation thealiset Side AraAW sirap eahbas a

I'i ght endlntheflrst t t HCN
may remain i Hepird tPIrFEP ﬁ‘é’l”d‘fe% Hﬁg&'ﬁ%ﬁ& r&ﬁﬁf\ﬁfd ??érh g'fﬁgtl g'gﬂgpgﬁw chﬁ be
renoved Con;/ @ﬂar?ﬂb:a/ct’;éjmgmy;e‘amémhnéa beeampdoyedrto ehmmatﬂ E@e PENOfEL guaﬁess
aqueous acetonitrile fe rea or. & By 1 0 e ,ﬁlgq

base such'fas Wﬁfeoﬁcﬁtgm \[I%ttﬁa"};?n rgsgéghy%le suc i TR

wi th ozone, @E:ei‘bhi&ﬂe %@édt&edmmrocﬁlchﬂematheubamdaﬂune gt agryionitriig doy l}bﬁocess
Cont ai i Y WATEROXKaON <O, POPERD: enBice ekl sikalh % detibheliabeae .o
cont ai ni ng S ®n r removin

HCN whi ch  eiyshaly ddkdivs ﬂydrhgén aydidd (Pﬁﬁ\l)afd?y&)(aﬁﬁﬂe:taboﬂsOBH eyl tceabuat i10e,

the crude acetonitrile can

treated prior to the f i\tq\glstl Iathﬁ
col um by a dveigh PereenpHEdesk t@ﬁﬁd%gcqt%‘l”lesﬁre@@‘sﬁ?qtﬂﬂﬁ PRt
4, 328, 075y, W& chs bQ?érﬁQY; dffiﬁﬁ'&r@é@t&ﬁhli%tr@aﬁﬁése@ﬁghtleﬂd i fhe fRSttdistieation | n
that di gest I on process, crude acetonitrile stream containi nth hﬁ HCN
column. Nevertheless, some of the HCN may remain in the first side draw. “The HC
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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is reacted with a solution of caustic, for exanple sodium hydroxide, and an
al dehyde, -5 WD 02/06212 18 .January 2005 PCT/US01/ 19709 f exa@:ge@5
formal dehyde, to renove the HCN. As another alternative th as

di scl osed i n Wedeakent 4, 328,075 can be used after the fi’crm’smdm!l | I ation
of this. invention if an additional distillation colum, either atnospheric
or subat nospheric, to renove the reagents used by or products forned in
such a di gesfdr(ystambapforrﬁdﬂdﬁyﬁemu‘emobethmHCNcm%ﬂmqlhﬂs?éﬁﬂatmé'?%d‘ﬂﬁ@% i s

an appreci abl e a"}?ﬁ%gé ﬂ&-g%;latg‘f‘t %%&50 A [': | Sed'a ﬁéleﬁ’l;e ﬁer Hl?ﬁiaﬁbr‘i of this

distillation@&¥ cuum co um as col um in

accordance WidvRnfidH ian aodigeral distlllutletx pelulmdél‘;her a’ntmeberﬁw@r&b@eﬂn@?hﬁﬂcdéo
pol ymerization in the first col

provi des for rerEeNFcH 1E8EETRJSEH Lé’(Yh%r WBE duc ﬁn‘;[ugﬁoafoalgﬁe co%tsﬁn and

over head %ppwo%td%twﬁcmaw aéﬁmnﬁhéﬂéetﬁerm taheapmbcla’miecamom ofubEN Ioef or e
renoval of the polynerized %ﬁl re The use of ‘a vacuum col um
al so decr eas@§ Qﬁ'ér"ﬁr%?ﬁ?%'"éheﬂrééwt WAts carried downstreamin the

purification procegs usgmfsar\%‘éUuﬁxScdlLﬁ\nﬁl &uaeﬁrbtotolamat inniatdbirdlmflcprwiﬂwthis
particularly because the resulti n pr oduct ewer g nFﬂ){f} % t hat
absor b i nt hdwentiemynexpeetedly "P%H?@é yHroggn sksam@dﬁféﬁé’ge@% o HbUMt MOt e as
early as posss, B'r&ddd%oﬁH?pgn%bﬁiefdaﬂcmbrom&%rﬁﬁeduhed afing eﬁlu@ uirg;et- bertisrount
of material to be recycle rocess of this inventjon

fo
puri fi catfoon obthecealdfan 06t overhead epRATatis s iNceasifg W@d‘m%“@r@é‘f@? caRPEil
using crude agel %@t&ré'rér%ofﬁtcﬂ'tﬂgq;gg;cr |% AR RUTRGIA.C The uRChY b Uachiih| € Dy

t he ammoxi datTon 0 ne as ed herel nabove. However, 20 it is
to be under stcothrt dist dem’eaﬁyssth@amuuté@f heawaempeneatscarrigd | dpwRRtam Btinge nt

coul prent - an o Bkt i Fod o3 el dodioAffe Rodeg anrituib oo

equi pment andUrilg ment —can for the
purification pebagehite resultieg produof hamtmuee campbnerits thdt eabispid lﬂchhﬁglltr@@%tl e or

waste acetonitrile tures of st e

acet oni t r19 e "8M&s;| H@gsc’f?eéix rafg%‘ﬂﬁé% ag'?dcq? eaés,\@cérsuags%g)gé)ace on| f‘ tfolﬂ
obtai ned as arbagek Gekiishy fedQeing e arcwrt atinatesialdb bacegycrdi tril e by the
amoxi dati on of propyl ene or aqther dr ocar bon Cru e | ein the
formof a mixtureTl BQWQ%FI?@"@BJW"%" %E‘f)('i’ﬂfﬁscfgon\ﬁgcg‘ﬁ‘tc éé%&@“ Wil
acetoni tril e,q-aBMdd idQréRepdstat uéifg Wﬁ.ld@fdcemltmelbbtaimdefmm altmnian()faﬁmra of
about 10 wei ght percent HCN and about 0.1 to about 5%@%'%6‘;?8 ercent ot her

organi c 30 ccepduiEl &K AEmMeEsinest PEPHYRNE ASIRRGTIDE V& ngOWever.
acryl oni tgq | & ng% b %hbéﬂs?di‘;d'tﬁat%snrfg éu%h &J@%demﬁm@ ol aramisddiraeritap treo! urm

pressure suitably about 1.5 to about
present mven’non and the processmg conditions, processing steps equipment and
- other elements of this embodiment can be used for the purification of other sources
.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-



psia, preferably about 2.5 to about 10 psia, and nost preferably about 3.5
to about -6 18 January 2005 WO 02/ 06212 PCT/ US01/ 19709 5. aih%
distillation is conducted so that a |lower, preferably bott @P?@’ Ps
wi t hdr awn contveg siigsgzt he heavy conponents in the crude acetowsdinipioe, and an
upper, preferably overhead stream containing the |ight conponents . Heavy
corrponents are those conponents having a - boiling point greater than
acetoni tril e g pkiaeThe aRERADI i lcbﬁdeeso Hmecatlowpre peaferably potioss gireamided to

operate the colurm Water is the major v abi nts
are those comjbaeavmnsconiaiinghe heayy co D'b?ﬂ [rytpg\%gﬁ%naﬁg "t'thie E r@s%]ﬁl nt
of acetonitrid, ?fe%rblyt SReriiRl Qhiahi bbRainiyahe hgﬁtewmnmentat Ha@vpmewonmtmsed
for the distillation. HCN is a |ight conponent

|l e
oxazol e, acr glreithosesempeRgRts niaving @ - baig Roint; Qrgﬁﬁ otba'él %Cee’[?ﬂ’tg\rﬁ/ %g %ﬁ?

removed f erécQ%nghaéw&éraédeeﬁoﬁ@hUﬂ% pr&?émeéldsétgtoo@petréte therplunat uWNsterie
‘pressure selected for firrst distillation, he Iocatlon on

the col um whke enaibichesviieconsanesin iLight SRBRONEN §Tesmﬂ’§eo‘?°moé‘8pr§r?% yg @

acetonitrile bacﬂ @r Io@a@p tf?érh?ﬁe IgERHG | ddiftSef adtfMviRl or file iaBetohitile-water
acetonitrile co are he crude acetonitrile stream For exanple, the

distillation azsotmmdhearageunenmedtfqarethazi@ﬁlﬂa’ﬂep| HCN ig@ ight reperelihds Wellabl v

15 conprises ab Aot 8
to about 16 O’éhﬁ%neﬁ‘ge&% V\flgt g?ro\@% %F\g %W@ﬁg%ogfggg%%égbﬁu?ﬂ%g wei ght

percent aeet agirovéd &omnttle c@dﬂﬂaﬁongcqlmﬂtabmpeudlng\eﬁ dfre tgpapesalire ARA BFESSYE t he
side draw is %$%ﬁ{tq% fpr% t1 l? t9§ ‘ﬁ%‘iﬂé‘m%?ﬁ?ﬁou' %Q%Mrﬁ'ﬁwhén%dthb%td@dded1

the side draw Ken as a ecause the vapor
phase is ri chafeatis takght thtsosmmdmw somprises heetenitiie anciawaies apd othek dNPWEiPew t he

feed, the side draw.stre mls qui d
i s richer in MRS dbRpB Eﬁ ?g%a'l zﬁ%?actn?doe?]gg%t ﬁﬁy%ﬁg%era +r|y has
a reflux | oopelafiphd, @tk @&tﬂihh@w lénﬁﬂﬁucté@étﬁ thantmfaztahmom@‘sldeﬂraw steegrosuitablybove
where the first. side drawis Iocgé referabl ta upaqagg & 16

col urm. Thus, campsises Abprtdi2 toraboyh percsht ¥F Ct"ﬁﬁe

preferably t '\ﬁv\g réé?ﬁ@hb@? proferdlfy Hbtﬁ\ﬁ@Gtt@ abbi@t sgqirmgm p@ﬁcelheéd:emmtr'laﬁmd
reflux ratio he wei ght” ratio of_ the anpunt

fraction ret uabmg 9tt© ab@nlé,i Joveiaht parpsnt aeterpyf the sidg Aoam is @Le'é\"?‘g? rﬁ’é’% °8?'%1pper
fraction of the £olugn ﬁé’\c@‘(ﬁ@fefeﬁc?%éd‘lﬁ tl'fécﬁldémﬂ'awls%eﬁw i phifsraBlyaskentasta

about 50, nore pre era y about 20 to about 30. The per _or ove(rjj;ead
fraction not lipidibecaiisashe apeixpoags lﬁd"—‘@@hﬂ‘el‘fﬁ'&@’"@"?@&st‘f thesgldp 3w dh of

Lhe Condensat £ GRRaBR (fiL B! Bk JAC lirhPutdaf BETALABY tbkdrPadligsl besdsetne

process a stream y it recy to one of
acryl oni tril eliguid is richer in heavy components.

The first distillation column preferably has a reflux loop located at the upper
portion of the column at a poiint 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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product distillation' colums used for isolating acrylonitrile. Most

preferably it is the -7 18 January 2005 WD 02/ 06212 PCT/ US %U{fl 8(920(6§|
f eed

whi ch can be used to supply the crude acetonitrile stream use

material in theoomshod of this invention. The reflux is prerasaabysreturned
to the first distillation colum at a point above the first side draw.

Most preferably at the top of the columm. The portion of the upper or

over head fr asduirm whithtcansbenosedcioruipplydbe cwide 5@?@%@@@89@%&@6@ teedpy,

for exanple, incineratio

LISt Il ki ng
or plates toMgegeldp thg Fﬁﬂqueorﬁ?ﬂséqvemlog't S'tc!W rlfe )ngur ST éﬁ?{ﬁ‘?&(@eﬁ@&
harsm pl at ?St halglﬁ[a?éraé;]ﬂﬁmﬁ@tﬁ ab;gnmaw&} tmrfgalgtm@[)drahub\bbsti peefpradlydattthe tap; tkfia The
nunber o eoretical_plates i ef era 0 n a
preferred entbedeiiit The Bprtiopo ggﬂ‘l‘ﬁﬂe{)ﬂr P%e 6‘??@11&%? ep tg%t '?2‘% Pé‘ﬂ’%%nﬁ]?OF
crude aceBO“bFeFérétﬁy i BBsdord dRekdmdid) éndiriekationdi sti | | ation col urm. The
water, if added, pr ef erabl added to the upper \?/{IO of theclum1
above 'a poi nt V\H@Pef rﬁhé'%\‘ﬁ!'@" QPFLEW "Layt}éﬁQ’SrP%ﬁ%‘gb%'pB %g’r SR VIHES or
top fracti Ond.bﬁla{a&méeéudl%e%ttmé i8it hadl gRekd, Qh@wt@t cdruibé saventrays dhe -
distillation and provide for an extractive disti

i mpurities i bubbigecan ﬁ@l‘éﬂ%@’{%n—l—ﬂf’r pyrabes of H"egée“&@re)?t@ﬁl'? Pfq?%raélﬁc?tbﬁjétt%mo

acetate; if - pregent, which is removed in the overheads. The amount of
wat er added I's an anount that provides for the purification of the crude
acetonitrbl e to tiha prefsreddernbadiment walele nerdditipsyierthe Water sRitaiRgLWEN B wat er

added 1s S“E#g@@?&etmﬁn e a[)a‘&[e{i t {P:% f%&%ﬁu Bﬁ%ﬂmtno 1%%&&:9@;' Ifraub&t Ry esent

in the crude onltrl I's a out : and nore .
preferably apetaraifly 2dded (oo &fEo Uppes: ppmonmf the ucglum a@v&rmo'ﬂ whgta WEyEIdE so

conprise snaller nmount s b r ved
as either aﬁ’f“’s 3?keﬁ‘e3 g?“’“’%% en%? péa?%gttsb Fﬁﬁ%‘?@rﬁi %Qgﬁgv%%e%é‘%té?m
contain abOUhd&bthﬂ: dseisahathier Qith tiveedighibtipearceprovideNor @ extrdodive distilion 6f about
0.1 weight percent HCN. These | I ties art] I
preferabl§ rHifoPPyritigs, M &?a%‘f‘%r?"ﬁﬁi’ 8115 548N o %?ﬂgﬂ{rilé'eta éﬁﬁ? le\lea%?d rtgaﬂren to a
treatment wi bFéséntChﬁfﬂrCiﬁ rérRAGeNIn BE dvefgads. sT!as atvesmit ioh endbteib edaedt Isaan can
react with and renove t t he stream such a d e
f or mal dehydea"@”“fctﬁﬁ‘sﬁrplé‘d%l@?\{é“s p'é’gjﬁ %}Wﬁ 8&’98@08’50"3% t%ﬁ' n@er%gg lek'ﬁk
salts. The figoibvéi §EnStaMViSd 53Rt P Watep RAHAY isasicR thatting eeighhaitibtof water he
di gestion 30 process descri bed above or to sone otrclzg}ﬁ Phocf?S or yRocesses
4t di'st 19 ?'&?Ll on &

to renove re8fgrmio aggipnifile prasent & e cadeRreftledls ol um
to be purjyfigdyhidrd Bferathy@bblf €£:1 to about 5:1.

The first side draw stream may also comprise smaller amounts of impurities
such as HCN which were not removed as either lights or heavies. 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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side draw streamis distilled in the second fractionation colum at a top
pressure of. -8 18 January 2005 WO 02/06212 PCT/ US01/ 19709 pgb #1 S/(btﬂto% about
120 psia, preferably about 60 to about 100 psia, and nost prefe y about
85 to about 90wpsi@z12The distillation is conducted so thatpcg/ukéiVoron
~preferably bottomstreamis w thdrawn containing the heavy conponents, and
an upper, preferably top streamis wi thdrawn containing the |ight

ﬁomﬁone?}] : !sls‘éutt ysétt@qmanqzo Psial Qréfbebly awqiomlam% &b{:}ﬁx\lh@@ paiabaairitdi npspoi nt

i gher an acetonitril . ude e C en ving a
boi | i ng poi nPrefegaRY abRYHhSBY Fféag%?ﬁlp% Bﬁ? ﬁ'shlpa?%éﬁ Bqndypt]eﬁgg gﬁ 3%‘% t opes
such as the }S@fé}éb@%ﬂ‘éﬁi Erédn® |@Mﬁﬂré@ﬁ%ontaﬁ1lﬁg i aémamrmor@nﬂae aohdaam | S
renoved fromthe second distillation colum. _Prefera Q?‘bcﬁmﬁ? g‘ draw i s

| ocated in tHBP&H Befferably tpe sheam ioWithdiawe Qopiaining el €AW t he
m ddl e 66 5pegsapbndis Ld18 tﬁ&&e%poﬁ&h@ RARYE LAY point Bt ﬁah%etdmﬁlef | ed

acetonltrlle according to the nethod of this invention. The ﬁ roduct side

draw can belight cqupenets jaghsie hakeampopeasehaing, a BRIING, PRI loMeE dhan the m
entry point B&uﬁgi‘ﬁo:nf?aﬂ é{{é?omtﬂéean'a%cz@&&'o&és%dch|a%tth@mamrfafceroaMIy Hastrépe. ef | ex

| oop | ocated at e upper 5 portion of the colum at a‘Fﬁﬁcil nt. above the
second ‘si de 4r sige ptf@&mr@blsgﬂeaﬂfatﬂhéﬁ repowd fome the) saeaAnd Higidation cpawt 4

portion or t??ef%‘%g ' tid @195'(95\:\1‘?% ‘o@é‘l‘éd_‘li_ |th@'ﬂndcﬂé @09;5@5@# of tﬂk@c&lﬂﬁmf rn%ﬁé' on,

is returned umMm as re e reflux ratio for the second
di still atfoon pr:ejéramy |n\ma utiddles 66 perceri ofithe rcglumn. oThis Isecendoiray sifeanpisehe or

top 11 act] onouGELUREHR J0e el Tk fekodRs oy Ui e prdud Bdlaraw

over head dra\W'"fJ Is suita an about 3,
preferably abatbe liqlntabmﬁpot&hkeﬁppreferqmiﬁfhﬂlm the ’Eebdlstreﬁ'n emtw zmumtonaheThe
upper or top fraction can be withdrawn as a liquid or conbination of
liquid and v&ﬁlHF‘“ The liquid draw is preferably directed as a feed to the
first colum, i.eThe &Beord Obikillanishs pebatiably kel anwefiup iapeloaktey abmeu;nm

first draw 0| nt The vapor, if, presen eferabl recycl tot
second co1l5um9°B‘P§fc§i“§bP‘§}” B ab9 PRINL AhRYS t%‘e\ﬁﬁ?q‘fp‘{ﬂ%e dfawe E?F%f ly ragﬂ?etWQ First
col um. The Ryef bal¥mhn 18, SEERAG poHis bf Ihdtigper GALHIYATLfitSe PoIGMAT Blfidrably
returned to the second distillation colum at _a poi nt _-above the second

draw. Pref er st ipp frarionde gatgmedde the solvwh asoleflvn EB% reflix katigyfop the 3gcands ¢ o
assist with h@ﬁllé{ioﬁtédldrﬁﬁ | QRcRls ﬁl@ﬁu@l&lﬁtr@ﬂbtoﬂlﬁé?ambﬁnﬂ &f Qpﬂér Bt &L fractidne

pl ates can be sieve, S or cap and the lik he nunber . of

theoretical ptames tps;h@go B‘@f@\ﬂ@ﬂﬂ W ﬁl?o’t'ﬁw% QféOta'a‘Pj@[ﬂeaQCﬂraWAe'ﬁ’ﬂY?q frag
acetoni t "% ol € Rt eﬂu% %Nﬂm};le}dgewgeﬁ{agra £3, F&%Qny%bum t6BbBuS 1 0lemeFeaw

swtably elow enters the
preferably about 5'to about 8. The upper or top fraction can be withdrawn as a liquid

or combrnatlon 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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second. columm. The purified acetonitrile is preferably at |east about 99
wei ght -9 18 January 2005 WD 02106212 PCT/ US01/ 19709 perce a§/2
.preferably at |east about 99.8 wei ght percent pure, and nos preferably at
| east about 99%w8@wweight percent pure. |f desired, this acetraRii/fotdoe
stream can be subjected to further purification to renove, for exanple, any
mnor inpurities that may, for exanple, absorb in the ultraviolet. .5

Det ai | ed Des péic@hi pirep fndré rdfbrgbily eatAeqst edbout 86.8ewkighli parcentasure henq)m;gént

t | be d f
Acet oni 11 | ePIIBRbGRY et RO BT PRI Uty ol (et SR ArPoiie
conbi nation sibaherih be shigected & fumnet pliifiatiOn o demaiee forvexample, anyl mmr 8, or

optionally via line 13, is fed atothe first fractional distillation
“col umm, al so irBgirties that gay; @hf”‘@i‘é% W?WB“&%‘F%WH 1840 wherein the

acetonltr|5I e feed and wat er ar@etgqeﬁmégce{gh@{ofahgpg gure of about 2.5to
about 5.0 psia. The distillation 1s conducted at . a@te s%lea(? %L) C%W nost
and preferably afiPrgferashemboghient ghihe preseny ‘H"Q'WB" LD ?S@”}P ¥Po be
removed thr oqg@,én@gto{ﬂe%cm rhead line 14. The inpurities present are
extractively stilled the 15 water fed to colum 10, In addition, a

stream conpri si ngAQ@?@'ﬂiB'#ﬁ feefl| eitheberude Arpigniyrile.SReicle agsinnittle &F arampination
mpuri ties i g, ‘Féwlg‘gﬁet' ) ér{aewéﬂegbk iRBCmett, Y BBtidraly 0B 1the 13Viselii ne

36 from product An acetonitrile-water azeotrope rich in the
lights fioomte te fusbﬁjantmnaiauauﬂatloaozo@mrer%sq ealled ithghlight ads deingmeoluary 10i a

-line 34. The i ghtne agaﬁﬁlltrh% ?e(s)erd(%r}cg(\glg'teggﬁé%ﬂ" &gﬁgaﬁf%e u?%roylaﬂﬁhltﬁlshs

oxazole) in t & Wast e ven ace onitri el t her due
'to their | owaboid Brigpsimi Thes distiliatipuldd dopdosted satta vatedics BS | tagllawn mash ande
presence of are als

line 14 and\gg%fgﬁb)y E?"e‘?fla\ﬂ'%gghv{nﬂlgeg 'tleﬁt %fﬂf%géeﬁ%lgﬁ@}?ée@tlo?% %‘F‘ %ggﬁghnﬁqﬁ%h\% ina
refl ux condeniggr endtﬁvamdad dihd ux. Thadmpritider preserdtdry extrbaivelyf distilled iy thei s

about 25:1. Unrec are _renoved thr

transport®d %% %fjetg X@ g agé‘t‘%'nﬁé" S@Tscomgﬁﬂg%gﬁiﬂnqﬁe]&n@@%g a
treatment. Wahedl dnSoun® &PV tnpuries is@isd ohdrged dito thbllugmexﬂadsym@k:ulumnm and
di scharged via line 15 to waste treatgnt V\ntrp artial  rec é h{é 95%0
reboil er. 11. Vi@ line 3§ framerestict FRIMENRS: AN 89%BT %%@af@bﬁ%ea“ﬁf’ﬁéc 5 %
acetonitril e gapeiy r%Ql{etV&k@rﬁn 3@ BAtdrs HROYHP RAUSIEHMh gssd blhamem pelight
volatile [lights and any eavgﬂf@ﬁganl €S IS _recovered via line: as a, vapor

si de draw, Soméémﬁ?r(Qé!d ISORraPY @racronitiie. oxazRig)dp fr@d”‘i'ﬁt%SP'i"ﬁ@t AEYGE an

optional fye tnlh“?ééd e&ﬂerfo% t6 BRir IBWDbRhg Phinf bt kel YTexbabieOmitikiidre, | f
present. Remal nder of water and

-in the presence of water, are also w:thdrawn 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 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

-10-



-10 18 January 2005 WO 02/06212 PCT/ US01/19709 nost of the heavies |eave
colum 10 through line 15 and are directed to waste disp ﬁ;a §
enbodi ment, a liquid side draw can be taken if nost of the |‘iﬁ%‘?iyt wer e
| i ght inpuritivesozdézizanot her configuration, the |ocation etrwbassiigde draw
could be 5 belowthe feed tray |ocation. If there are no significant
impurities such as HCN and acrylonitrile to be renpved after dIhe fi

di stil | ati onmosbot theabervies igaya colomins1g é"q’e'ilgréﬂ"e APr&nare; FEard I

removal unit gﬁ‘gg}ﬂas the digester described in U S. Patent 4,328,075, can
be used to Fj veé HCN before crude acetonitrile feed enters the first

di stillation col unmone@mbEdimdita figwd sidecdrawoapibectakenif wrask of HiedMpuEissassi ng
out of treatnent, un R0t 30
and i's i oti MRS rpegHier i gifls? SeniRatgh e ioahih o e B bl oot
bottom fract bélﬁﬁrthé\fefeﬁmyiimtimrrpri sing acetonitrile containing heavy

impurities is vmt rawn fromth ttom d I 301
into reboiler l?g'?erﬁaﬁr?i%ﬂ sigg@%ﬁ 'mfuflgéscg C% 45 @ifl/’ %H"drlnaagio}yyﬂgﬁh tfkeg
ends 15 dryi Mn&@dtaﬂeriiféﬁfi;iadihﬁwaeoraam weesraenmd'ilteaﬂeiscwqmnedl diligenagivelizamt r ope

Is withdrawmm fromthe to f odyct .co 1 30, d cl ed
as reflux ba&ieN gragyal U?’Bg”%i a%h?o‘ﬁ%? t%ro‘i& E’é‘d“wg F%%gFE‘%ig Ogg Cé’netg
reflux condenggd to?i%&ové’eirm péfofeBude acienitsiRdebd qutbo tnaﬂrsbdistilMiyinlceh;lnmack to
colum 10 throu |ine 38. The upcondensed vapars ¢ i,nue via l.i 34 to
t he azeotWoth@gﬂ@I@ﬁ@Era‘}Pﬁoqﬂﬁ@r ang rZ’E"‘ﬁ'i’% Pﬁg ‘W?tok ﬁ"?qtr%rf't Qgéot rope
fromline 16chélgt=:§iiié%é\2<2hbitoéﬁi@a@ct%mﬂptﬂ.nﬁi&ﬂis dNSHRET 8t mgiypimesmreregte«u to
light ends drying colum 10 via lines 34 and 341, Preferabl é the %gfl ux

ratio as def ipRied RfBowe. iddiscend Hottomofragtiing. s Aefiagtion; FRIMPIISHIg. 8CeONIR 5 s e
product col ungy, fi’urigshé?ﬂ Gitiedlis WuﬂﬁraWneﬁéH tifa ¥R lof pfodubEcsi@an B via

acetoni tril el'wa azeo "%Be charged 1 nto product- colunmm 30 is recovered in
the. 25 over Hlaac30$tnt@aﬂehader Bt detunartial secyslingsio, calunen 30 Nia liecdHhand light ends

acetonitr %ﬁﬁol%ﬁo’fﬁgﬁeﬂm igan Q&oﬁh%e@ﬁﬁ?i&%ﬁ&%@ﬂfr&ﬁé lLwitharkRe

pr oduct cIu purity acetonitrile % acetonitrile) is
drawn of f colfmmnhaﬂoiasf prodmmimmmm andicoridessgbandniecyciedas minK dagk kndthg

vapor or i qg?% 8&8(?'%5&' ngx%%OY\ﬁ%) Rhes 3%,2?316‘%43 Fefﬁ?iQQ:loha%s'eF' aRsatpyLxcHanger

321 is dischze an lonal resin treatnent bed such as
30 that. descrdohéshsed IEiBicBQQEMeAIecydl'étb bablovte clgroni 1A itoroupls linet 38nt dhéed to

D el Byl L e B U D B o b A

20 are mixed with the first azeotrope from line 16. Aiternatively, these uncondensed

i

vapors may be rerouted to light ends drying column 10 via lines 34 and 341.
Preferably, the refiux ratio as defi ned 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 acetonitriie_
(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

“11-



-11 18 January 2005 WO 02/06212 PCT/ US01/ 19709 process of the present
“invention. It is evident that nmany alternatives, nodificat]
16 Riebo5, .

variations will be apparent to those skilled in the art in

foregoi ng deswobpistan. Accordingly, it is intended to emycaggoables such
al ternatives, nodifications and variations as fall within the spirit and
broad- scope of the appended clains. 5 Exanple A first distillation colum
cont ai ni ng 66roaextsu:afl thie rp&y@n( moentiehf i Itiseavidg)t ﬂ’@t maqy iafp@atives nagificati@ishead

_ d d
catual Cr ay oS QouRBRs Wl bR AppREE t, Hogp s i o B TR C AN Blctli”

a reboil er. JFhgripper aﬂtacogim;eassmmdémto ermraf;e el suchoiltiemnatives maddficeiorsnd ar e
3.0 10 9.0 Psia. and 85- re | a rate of
about 1 gal | 87f yRations ?ﬁj%ﬁw(“%f’%'éﬁ'f @%'%%9%@ ‘1%3?39% a@h ﬁ@cﬁ% tsop tray of
the firstgcoEusmpleA cru%e _acetonitrile stream (9.0 GPM having the

conposi tion of 66 wt % acetonitril e, o %

part per mllion %Wfﬁeﬁﬁﬁﬂat‘?@m‘w&r%ﬂﬂfﬂ'n‘?& i9% aC‘fag%aé(i @6 /"pregﬁecsp\it il e
1.2 wt % oxagQlhispedth ah RErhbadeendenisy, ahd asrebsiiet.ed ﬁcoﬁ’&ﬂlsitlnatiohe;ofumrst 15
distillation colum (7perated under reduced ressyre sta ‘at tray

40 at a rat eonspiniog®7asial s (50 Yo pfficency)ds eguirperbwith F‘EtOVE&\eﬁ nser

mai ntai ned ag,3Q rekﬁ:nllaf qﬂ'\éjoﬁér qjﬁ@%@és RPHR ﬂr&/ &Ulurhﬁ?aﬁﬂ tHROgeRBAd EfeOSTUI ray
24 of the first-distillation um and i ntroduced on tra%QHl;6 to the

second cobunf. O(Eﬂd%mﬂe&ﬁ*%ﬁ Psine r@peqtafebrd Sobteat wates ata sate @f abenid)9afiAR PRPEf | ux

tio for th . !
rlSS;BOI bﬂlr ﬁﬁaidté?? a'tt‘rgg Fgﬁéégalbﬂﬁﬂ.\ec%g%égﬁ]ed &]rafbfztﬂe‘sﬁ?&clfohﬁﬁrﬂeﬁ\dér%o

acetonitril eacemmtmld sisaam (9301(3%{) Haming fhapiropasition| af 68mwd % @setoniiile, 28.9mi

oxazol e. abov o

it as TRk 2888 RN, A0 e UIERY SR rrnraCi A P

illustrati vepm‘pmhmepﬂaom %eoxafzolehend pthec trase ahpurities m@eatt??ﬁ\temhe ﬁrst | t

is evident that | ternativ nodi,fi gati ons % éi tlosvvlll be
stk Aoyl 2 4t

appar ent o FﬁB‘?é“’cho n {opefpte HBd%[reru Lopai ¥

PCT/ US01/ 197fe 6t AbERM. The péﬂlnseiahacforftné m;h@lmuﬁ isf maiatairea aaf30cr ude
acetonitrile conprising distil the crude a tonlt

r j I.St, -
fractional disti 4534 adegrama ﬁ?ﬂ)o@ {55 Wit pmctrayréﬂe%fsth&? frst S{“%,Pﬁwi ng
a first sidecgluRW dridtiftrb@ibed WA 1630 AeLEent rdoll.l?nn (Hpetdtbd iabehd Blevated -

pressure stated above).The reflux ratio for the first column is maintained at 6.8. A
20 Vvapor side-draw of 1938 Ib/hr, taken from tray 38 of the second column, is 99.95 wt -
% 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, modifications

25 and variations will be apparent to those of skill in the art.
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5 first side draw fraction in a second fractional distillation colum at
super atnospheric pressure, and w thdraw ng fromthe_second di 66% | ation a
second side draw fraction conprising purified acet gﬁl ‘E?'i“il%]:nyzf "2 The

met hod of cl ai nwbowbserei n the crude acetonitrile conprises ROTE1/19709
acetonitrile produced by the catal ytic ammoxidation of propylene or
propane. 10 3. The nethod of claim1 wherein the crude acetonitrile
conprises waste ad#tzoMd:rile. 4. The nethod. of claim 1l wherein the crude

acetonitrile conprjses B GritREfion’ 8 YRl hiceBAitrle BbmpAshe mititing e,
about 20 to about Jé‘8 wel?g%%ogefr%cér?tp wat er, and about 0.01 tg about .10

}Nei ght f per centthdi@hidelscefonitfilecinna i drastional istllatioph eplenp at eloy ABEFRIENR ¢ he

irst fractional distillatio I ' e tild DS The

rethod of ol amsEarpieE s gL sure ARt chrrprffy BoAuhidle, dilihg e Th

Slvln stillat ihqn Fiedtside drawdizetidn BG sazoat fattiorR0dipiliagion golumA &t FERSIFIMEFPRNSi m 1
erein the first side .dr. fraction,co | : ; i

wei ght per centpr%ﬁ?é'f%rﬁ"fjr%ﬁ'\é&%vﬂag E{B@utthgéqg éhig%lt}lgﬁ@gaab%ﬁoaﬁ% ‘dfg?‘?gﬁ? admgte er.

8. The net hod @mpekiag puifiestheetniriehe first side draw fraction is treated to

reduce the anount of HCN contained therein.. af . cl aj
wherein the crude gcefto e[u;nfa{'hgdiogclapgglt\gfaergggthﬁgnfdgmve Iﬂl cgﬁ;ﬁirsﬁ%grude
distillation ifefdRfribipidducks By tiearedlytidi tbiidationrof puipyiene olpropghe net hod of

claim1l wherein the rifi i i i Wej
percent pute. -13 3. Pu 'Il'heI r%gth%g%tf %Ellintl I‘1| Juﬁerle% tﬁé Clrued%satcea)%”lg Cogr%rl\é@é %g’{e

'acetonitrife. _
4. The method of claim 1 wherein the crude acetonitrile comprises about
38 to about 78 weight percent acetonitrile, about 20 to aboui 68 weight percent
water, and about 0.01 to about 10 weight percient 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 ﬁrslt side dréw 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.
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