- WD 98/17634 . . PCT/ US97/ 18945 PROCESS
FOR PURI FYI NG ACRYLONI TRI LE BACKGROUND OF THE | NVENTI ON Thi s invention

rel ates t WAMAT6¥Mcovery and purification of acrylonitrile rRERAUSHIIBMSAl ytic
5 ammoxi dati on of propylene. In comrercial processes for preparation of
acrylonitrile from propyl ene, anmmoni a, andjoxygen (air), the reactor
effluent contains, in addition to the desired acrylonitrile product,

consi derabl e anounts 10 PROEEBE- gnadm:bxdnegs&nqmn&dmmcetonitri le, and
other inpurities such as succinonitrile and other nitri The exact
conposition of the effluent and the by- products and |npur|t|es It contains
may vary consider- ably depeﬁBCKgROHNDhOFaEHBxquﬂummoueact|on condi tions

15 and catal yst. Procg§§§§ iﬁweﬂ{fﬁ%'f@hé&%%f?e pro ré&céﬁﬁ type

described to separate a recover acryloni Sired

by- product s s RYFEELFARARR AL @%Fyh%nhmb%éﬁﬁﬁthl@hﬁbthM For

exanple, spe 24mmokidatin et PoPEIens, 399, 120; 3,433, 822; 3, 936, 360;
4,059, 492; 4, 166, 008; aqﬂ?4 404, 064, t he di scl osures of mhlch are

i ncorporated herein by r TURerC H%qu%%ﬁ’?%ﬁs‘ﬁe%%rmm@%&%de
i ntroduci ng t Fecrykonikrilé | fromnpropylemre (ummdn Lhanded obegenit is -

contacted with [y éﬁﬂﬁﬁ!l ur:c a eutralize
excess ammoni a(%& egreéactlon) o coﬁlll' r}%‘%& LiH %‘%‘%ﬂr%%v sone
cont am nates sthé H&%r@@%ﬁ’b’ef%@eﬁ |qu¢emm1dﬂﬁhbai anidunkst
gases frarot haaﬂuqmﬁrédm oy RFb IS W1 ] B thSiEriliey fE HGdact ed

30 with water. eI| éhstrean1fron11he bott om of the absorber col umm
cont ai ns WDSt(ﬁP%?I *ﬁ% 3 FHEAPIH L s and i el Pitpidesy es and
is sent to an Bhe ex&an|qampbsitidnuofnthzﬂenmnuéﬂﬁaaﬁﬂ(ﬁhéxuy4on of the

oo e CEERHE S SGAAS SR ol it
constitute thcalik tdgren ng on the ammoxidation reaction conditions
15 and catalyst.

Processes for treating reactor effluents of
the type described to separate and recover acryloni-
trile product and desired by-products such as hydrogen
cyanide and acetonitrile are known. For example, see

20 U.s. Patent Numbers 3,399,120; 3,433,822; 3,936,360;
4,059,492; 4,166,008; and 4,404,064, the disclosures of
which are incorporated herein by reference. Typically,
these processes include introducing the reactor efflu-
ent into a quench chamber where it is contacted with

25 water (usually containing sulfuric acid to neutralize
excess ammonia from the reaction) to cool the effluent
and remove some contaminates such as polymers produced
in the reactor. Cooled effluent gases from the quench
flow to an absorber column where they are contacted

30 with water. The liguid stream from the bottom of the

~ absorber column contains most of the nitriles produced
in the reaction and impurities and is sent to an ex-
tractive distillation column. The major portion of the
acrylonitrile from the extractive distillation column

35 is obtained in the overhead (distillate) from the col-
umn while water and impurities constitute the botton
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streamfromthe colum. In accordance with practlces of the art, the bottom

stream igobgpfidgnt|y fed to a secondary distillation or atc'lmsnensmlsl um to .
separate acetonitrile and water in an overhead streamwhile the 5

secondary col umm bottons contai ni ng maLebeymivarious I mpurities are
~recycled to the quench colum. It was apparently- believed that the
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for exanple, 360 ty of
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enri ched 'n ?ﬁgﬁrﬁ’ﬂéﬁngrgr9@8&818&”98“?14& qaeﬁcﬁxearhm Stitpci?&é col um

bot t ons, guenc st em pronot es accordance mith t he 20
present |nveﬁPpéﬁenFﬁ¥ HﬁbheﬁﬁﬁlFHBtoFBSniﬁpﬁﬁiﬁbﬁﬁdlﬁoFP%nFeGY ®quid fed
to quench i sggpeAhatveed atceptabléain56ha qaéhcﬁheysﬁdﬂntSQG,fﬂmther

| - ith
i'gh bot| | ngesnBRARe PrBor PRFBet.fiPendar B0happLo o the’ SaXde CatphERTn " |
quench QolunhyfoﬁlqugnchThequmdenequmradlbebhenqéeacboqolunn1Qn@ dr awi ng
and the descgaakéomaagg&menereaﬁéaaarseﬁzeﬂgnﬁaké tﬁESSS%ﬂ)PJﬂt)ﬁ‘h‘EE THE

DRAW NG The draw n schematic representation of present
_invention |nuFﬁe°FoFﬁFUF1§ ﬁPFﬁFlPPeamBPEtaEEsEr?FﬁﬁFd?%ﬁ?ﬁ TTor
sinplicity, Weibfus Reepelienglyealimpaodeheatssinpptyéyerevpryctiees which

wi I gen-"eral Ly Be peed i pCaD UREY1 @R Yh! Pnbgrpr oCeSS are not. shown.

15 SUMMARY OF THE INVENTION
_ It has been found that the known practice of
recycle of streams enriched in high boiling organic
.compounds, for example, stripper column bottoms, to the
quench system promotes fouling. In accordance with the
20 present invention, the high boiling organic compound
" content of liquid fed to Quench is maintained at less
than 5000 ppm. The invention further involves process-
es for minimizing contamination of recycle streams with
| high boiling orgénic impurities which are believed to
25 contribute to guench column fouling. The invention
will be understood from the drawing and the description
of the preferred embodiments.

DESCRIPTION OF THE DRAWING
The drawing is a schematic répresentation of
30 the present invention in the form of a simplified pro-
cess flow diagram. For simplicity, various recycle
streams and heat supply/recovery means which will gen-
erally be used in conjunction with the process are not
shown.
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DESCRI PTI ON OF THE PREFERRED EMBCODI MENTS The present invention can

. advant ageow®I9/1634used for processing of reactor product ef PCTRANSIFIFNDM
: reactors in which acrylonitrile is produced by the 5 catal ytic

- ammoxi dation of propylene. The comerciat production of acrylonitrile by
~such reactions is well _known. The Eroduct ef fl uent of such reactions

normal |y contains, in RESCRIBEIOY BF; FHE,PREFERRER, EMBORIMENTS|r ogen
cyani de, acetonitrile, achel presentdiinvention ca@mamwiﬂ:a@fednsimgﬁl

. cyani de and hi ggegg)#g%n%r a%(gssi%d]%%g%ra%%w clpgo %u,{:nd%:F (rﬁlst?su(r)f%o%ﬁs of

“this |n- venti On C €O I gh
- boilers" are dmrﬁolmm mllm'qrr-lllee isnpnodyned byoriheunds

boi ling at sequaht@h yith@nmokTaation RE Yrdpia ditan IRdrdiaA.  Such
materials are signi qant because i1t, has "beén found that, their recy- cle to
t he quench col e?%lﬁ\%ﬁéﬁléomm?%lriwtlﬂﬂss issweddtrary to

previ ous beli eﬂma@m ex‘l‘hlu eTodthctn elffﬁueﬁhi o éﬂdiﬂ)efeafi:t%ﬁ;s?%rxrfdJHy
exanpl e, 20 t hese i.qpurities is crlt- i cal
because they ha\?% een'f oun%[dtdq'%b cce&cﬂ’l f?r\l%‘p ll‘}‘tf qg’é’nm em' In the
process of thehydsogen pwwad@ﬁonaqgﬁgaitmalﬁec@@ndmamnAﬂaddutunnr|nenta

ef fect of 4l gh ufdlsl @S hiyid cont ent
of quenchll [ ung’i gd tg t he quench sy em | s lygje ﬂy’%@d’%oéﬁ‘?nf by wei ght.
Hi gh boiling oF§&EHICUSHRFEIS SompoRRds -notFQS'nIWIiB?StGI’%'e ofeddvs it in

ot her "make powention) the wraswgm'@ﬁqmwlqmng |d1- Rpounggem for:

exanpl e, su00|nonm e d from cr - tr|I and
hydrogen cyani & %’ﬁ'ghT gr° ﬁ' 5 Ss ﬁltce?elﬁ‘(?%a%ﬂ cgqq%cl%ffé@%

i ncreasi ng ten’peudamg@rmpd qompmaolﬂmnmtaltorecmamlogh Highear emecurs in
the systems3S ped@QWitld=CaMadl st jHsRtEi1d.n iSidh fRREAGI Q2 vari-

abl es such as enperature and aci dity, the system
significant because 1t has been found that their recy-

cle to the quench column contributes to quench column
fouling. This is contfary to previous beliefs as ex-
gressed in U.S. Patent Number 3,936,360, for example,
20 that "the exact nature of these impurities is not crit-
ical because they have been found to be acceptable.in
the quench systen".
In the process of the present invention,
based on recognition of the detrimental effect of high
25 boilers in the quench system, the high boiler content
of quench liquid fed to the quench system is limited to
5000 ppm'by weight.
High boiling organic compounds originate not
only in the reactor but in other "make points" in the
30 process system. In the quénch systenm, for example,
succinonitrile is made from the reaction of acryloni-
trile and hydrogen cyanide. The formation of succino-
nitrile increases with increasing temperature and pH.
Further formation of high boilers occurs in the system
35 downstream of the quench. In fact, depending on vari-
ables such as temperature and acidity, the system
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downstream of the quench chanber is frequently thé | argest source of high

boi | er qyé9sine3d nce tenperatures, acidity and ot her condicrniseomspasn t he
primary reaction and product separation 5 processes nust be chosen,

primarily, t

o facilitate product yield and recovery, the ability to select

con- ditions for mnimzation of hlgh boi4er formation is limted.

“Ther ef or €,
~.quench i qui

I he hi_ghboi | f th
" RobobRhns o TRl Sl EBaRekL oy SHOROGBELE EBR of (e
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hi ghboi l er content is
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water orgcon QB&&bgeBahﬁéteﬁée&hb%Eh¥ EEQﬁaQ&l?eaiﬁ Qaaﬁmheatéan be

utilized.

-

ternativel an wat er I lute highboiler rich
recy- 20 @ cPECIPF a¥§e¥8 ap aEESBF&EVe EPSthF&éFYCBﬁcﬁﬁ%?ﬁFl PN~ However ,
.. such added wditdioas folrl miniwdzatipnodiichdghnbbhizeveoehatponcess nust - K

ceventual |y bg ;pyeagd a&ﬂekarokglesabkep958%§82Etheté@st93§589§gnsepfOb'e”E

are |likely
the derivati

en total process I ncreased quently,
§heoh1ﬁbéﬁéﬁerl&Gnﬁeﬂﬁoﬁfp#b@eggenebyllqusdrban:edncehe ext ent

possi bl ggi s @eﬁilﬁglkﬁquQEEesroBéefgénsetEBHOQEnﬁﬂéssaﬁrééeofnve”t'On
t her ef ore, constl pg ce ssg wherei,n quench liquid is at least,in part
.deri ved fronﬁBFBS &acFEC gaingy  in goge. FBﬁF rgHEBP?%? E%ﬂ%%hr The

i.nvention is
in the art
tion process

15

20

cdtionsbtd pyowdfier encgcle sbeedmewbﬂglowbmsgnbollépse ski |-l ed
'éh tBRpreciate that many variations of the specific separa-

eplctéd are known and that the essence of
Quench 11qu1d low 1n hlghb011er content is

provided in one embodlment by feed;pg only "clean"
water to the system. For example, fresh water or col-
lected rain water or condensate water essentially free
of heavy organics can be utilized. Altérnatively,
clean water can be used to dllute highboiler rich recy-
cle streams to an acceptable highboiler concentration.
However, such added watef as well as water produced in

' the overall process must eventually be purged and in-

25

30

35

tolerable or expensive waste disposal problems are
likely when total proceséjwater is unduly increased.
Consequently, the derivation of quench liquid from
process recycle streams to the extent pbssible is nor-
mally desired. Preferred embodiments of the invention, -
therefore, constitute proceésés wherein quench liquid
is at least in part derived from process recycle
streams of low highboiler content.

The invention is Jdescribed by reference to
the drawing. However, those skilled in the art will
appreciate that many variations of the specific separa-
tion process depicted are known and that the essence of
this invention --reduction of highboilers fed to the
quench system-- can be beneficially applied to any such
variation.



35 this inyention --reduction of h|ghb0|lers fed to the quench system -
can be beneficially applied to any.such variation. WO 98/ 17634

PCT/ US97/ M0QA8%17684 Turning to the drawing, in the present | RODHSIVIBHS as

i n conventional practice, the amoxidation reactor effluent (which may be

* pre-cooled if desired) is passed through—-aScenduit 1 into a quench colum 2
i 5 where it is contacted with quench Iiquid introduced through |ine 14.

. (Al'though this drawi ng StxBing 3&@@# cBraing ¢ hin deks dPresent imvgn-

: al ternati vel y1tiﬁ1,a%?ﬁ$ ot £ L2 rawense 5 Ueile S RLARUED) ©,

enturi towers ra rs or e like i S u

primarily watre ‘E % Rt Wﬁ%&r%s %n]cﬁ%t*g ?%nf'?cpm a .
secondary:. str|x§mpass¢dunhtanghraﬁ¢andeSCx|in£b doqwerech ¢dBumpench |iquid
B 08, Pt NSphde W0 £ orlddedd UG et £EG1A UnShoiloed | dos! red.

As expl ai ned above, recycle quenc rocess sources may be
suppl ement ed JFhFeRgh kNG 14 - c(‘bh‘FhOW e‘FhlE’r td:ras,wm@f%mw 3 heemsEy, t o

75% by wei ght @411, mc@éﬂ&w edw@ﬁaﬂ@é?{ He & gui rement
of this |nvent|on§gs th t t uench I| |d i ntroduced into the uench

syst em cont ai I?%s dbe?)‘b?n?b BeAHnt ?\‘Fg??‘?i&? Eng'h
conpounds. Pr tamraats y, sptmycpmm:ﬂ'sImqutlmbvﬁikecpntmmlmtbmaln@ﬁm ppm

hi gh b | | td fi cient dt
neat r a1 AS Ay S EEMEERY Wiber dhdUfs ol UL Inlig oty e M 1O
hi ghboi | ers 2511517'#1]4%'99 ke R s%@@@mamestnnper s@%l@mlhelp?m%fmy

operated at asqdsu¢Podd®PHM & ANthd Hndendt acidnefd! fay ETEHERH EE Wi th
ot her process COH@B%¥rat|ons botto strean1conta|n|n wat ey _and,

usual 'y, high ¥ ¢ 2% o‘?‘%rtof T aAFRET FRRTGS%s DAY HPW s ates exits
t he quench coldesirdd oughs cexpllainéd falsovie Sposayce dquendierl faquebd nent whil e

cool ed rQﬁ§t0rfrom process sources may be supplemented or replaced
with "clean" water. It is preferred that 55% to 75% by
weight of the quench liquid be recycled distillate.
The requirement of this invention is that the quench
liquid introduced into the quench system contain less

20 than 5000 ppm by weight high boiling organic compounds.
Preferably, the quench liquid will contain less than
2500 ppm high boiling organic compounds. In addition,
sufficient sulfuric acid to neutralize any excess ammo-
nia may be added. To minimize formation of highboilers

25 in the quench system itself, the system is preferably

' operated at as low a temperature and pH as practicable,

commensurate with other process considerations.

A bottoms stream containing water and,

usually, high concentrations of organic impurities and

30 sulfates exits the quench column through conduit 3 for
disposal or further treatment while cooled reactor
effluent gas exits through conduit 4 and is fed to an
absorber column 5. This gas is contacted with water
introduced through conduit 7. Non-condensable gases

35 exit overhead through conduit 6 while an aqueous bot-
toms stream containing acrylonitrile, acetonitrile, and
impurities exits through conduit 8 and is fed to an



effluent gas exits through conduit 4 and is fed to an absorber colum 5.
This gas is contacted with water introduced through conduit 7.

Non- conqgg s@Pless Jases 35 exit overhead through conduit gryyicrissas aqueous
bot- tons stream containing acrylonitrile, acetonitrile, and inpurities
exits through conduit 8 and is fed to ang - WO 98/ 17634

PCT/ US97/ 18945 -6- extractive dlstlllatlon “column 9. Preferably, the

. conposition @ktpaveDvs GisEaIdticn Coslumh el brsedemly) anef the source:
~of this stream and. ontro% of 't he extract| e, dlstllug%hvg colu dlscusseds

bel ow and th%°%9°sf hpRr & u?%“?%“%J%?F%%Wn otF PHYF Franner
such that theienrefintheisource Mﬁugmscsmam Eamiam:antmh omjthe portion of

any fumron'éi’:{:i-o?é‘i.‘@e”&:{&@ﬁiétl ‘%‘ﬁ% pu“ dnd g@ctor and

a najorogortlon any cyanpropana orned atlon process. 10
is noPed FWE’F%EUE%s%ﬁn%l%‘? esntrelled mmmmtmaablmmre vari ed:

and frequents¥cRMehaY - Hﬁétsfﬁé&l{eéﬂlﬂﬁ’{%(?&& Aish Wsshd @ it from -

point to point_in the er ocess unltst fimze
separati on e?f?%?%ﬁc?°5§ﬁ?%r°€ %ﬁ%ﬁ WﬁgéiiﬂlJnn and of

t he previ ousfgrmed einnchel m&bnﬁtmlib@sm&mtromcdndnm oM portidn cal to

this inventi

general, in gﬁtgﬁg @%%n%? g :%a?#é)%u%%faﬁk Q:ﬂ:?jéa% ﬁ r(LJd(}luc hrough
condui t1@1 (E%MIWF%aFW dBhR deigns pf f%@%ﬁ%ﬁﬁﬂe stiatid Iafikshs stream
fromthe abs@dsmﬁhst@ref\ieﬁie@mmcfrd@aiﬂ drididiP Heat Heddldrgn whi ch

LT nor | o RO B i S e B bl s SO, SRLI LA CfposT L ons.
preferably, the ¢olumm @5 from aglshduelp)mciéms dn'aivtq)chmtopﬁlm'edw t 7. It is
Ir—]|g\t/ve\32$en|t ![ aélesﬁix@n%%}r'ﬁn?f at t:ﬁ%re #&2% eas f| ve t(;ﬁ%éo@{/ traggngg: E)W7_
t he Iomk$ ofthis column and of the previously referenced guench and

absorber columns are not critical to this invention and
any commercially viable design can be utilized. 1In
general, in extractive distillatioﬁ{columns, water is
- introduced through conduit 11 (usually located above
20 the feed point of the bottoms stream from the absorber)
to effect extractive:distillation.in the column which
will normally contain 50-100 or more trays. To obtain
optimum compositions for the preceding absorber column,
o the draw point of conduit 11 is, preferably, two to ten
25 trays below the draw point of conduit 7. It is not
essential that the draw boint of conduit 11 be below
that of conduit 7. However, it is important that there
be at least five to forty trays below the lower of
these points to assure organics such as fumaronitrile,
30 maleonitrile, cyanpropanal and others of similar boil-
ing point are purged to overhead exit points 6 and 10
rather than being allowed to accumulate for recycle in
conduit 14 from the stripper. Acrylonitrile and hydro-
gen cyanide are removed overhead thréugh conduit 10.
35 Preferably, acetonitrile is removed from the extractive
distillation column through conduit 17. This is not
essential but, otherwise the overhead stream exiting



these points to assure organics such as funaronrtrrle 30 mal eonitrile,
cyanpropanal and.others of Simlar. boil- i-ng point are purged to overhead
exit poi nwo®Maead 10 rather than being allowed to accunul aREHEOTHMGCcl e in
conduit 14 fromthe stripper. Acrylonitrile and hydro- gen cyanide are
repoved over head through conduit 10. 35 -Preterably, acetonitrile is
renmoved fromthe extractive distillation colum through conduit 17. This is
not essential bbe, sSribpeicsshrougby eondadts6r wiklegontedn sigpifdcandss

PCT/ US97/ 18945 améuntie ot bicBehilkhiaegh conduit 6 -wi'll contain significant
anounts of acetonitrile. _In accordance with a preferred di ment t he
present invention, a botFBnF?FPEgﬁPFFbHFFﬁeabi??%ﬂ? %ﬁgaﬁ }tat i on
col unmm cont ai nithe pmbsen&ndnwepmnbn taebot&omemmmaim:Em@mghheomdmmac&z and

fed to a secong~_ar Mo Iy o 0 jlpper
trays. Thi € ot PG B iRARE RO WTRAR ol A iy Bttt el Tmeliis00
wei ght. The st Mlﬁerissme@otmougéiplqomw 32 @nd fiedmteoad@econd= nt o a

di stillate whi ghvexity b@&owhumn@antta%ﬁ@d a ?1'7.19.‘%(1'1'7!:1}“0@1 sthaiggs and a
bottom streamriCh in ng % | ers whi.ch _exits rough conduit 15. The
e

distillate cant%@¥Secy® t§§aﬁhé’ﬂtlls|- Iheqﬁ‘ilaht dn R tRre fontantem t o
provi de 15 theoIm@mJﬁ!e@hW feer Mwntweﬁlgem:h ITh it v igper ekrives e

i nvention, If t u it f _diSt reater th desrred for
recycl e, 31°r Q’g‘é’%t %gTe % stfr}I %tn?turlea d‘k‘ Se dr Q:tlé'g' neto condui t
16 (shown by dm@@ Ierxrikt§ trmomhaons@es: 14 @drarst low A higihsposal . The
| ow organi ¢ CcopjogRleraf atnlae aswoea:ranwédrefaa@'ﬂﬂéﬁtﬁ tl'ﬂ‘?%ﬂl‘ﬁﬁl@créjlvf?ﬁr&ﬂt ment

procedures. Hi gh boil wat er, are renpved .t hrou conduit 15 and may

be di sposed of SFitt i ? ﬁqr‘rﬁl&ﬁ%rae?[ ‘or Hge @1 Y Gage &8 FEW™ spent
acid plants. 2%led as quenchWlfifuiepasad the judnmiersydaingrto Provideber of

15 the low highboiler content quench liquid required by
this invention. If the quantity of distillate is
greater than needed/desired for recycle, all or part of
the distillate stream can be diverted into conduit 16
(shown by dotted lines) for other uses, treatment or

20 disposal. The low organic content of the stream will
facilitate the use of biotreatment procedures. High..
boilers and water are removed through conduit 15 and
may be disposed of or utilized in incinerator/fuel
recovery processes or spent acid plants.

25 With regard to stripper design, the number of
trays is not critical. Significant separation of high
boiling organics. can be obtained with from one to forty
trays although little additional improvement is ob-
tained by using more than five. It is preferred to

- 30 introduce the feed to the top stripper tray since this
provides maximum reduction of high boiling organics in
the distillate exiting through conduit 14.
For purposes of the foregoing discussion,
the stripper unit has been shown as a separate column.

35 However, if preferred, the stripper can be physically
integrated as part of the extractive distillation col-
umn. In commercial practice, conventional heat




trays is not critical. Significant separation of high boiling organigs can
be obtained with fronlone to forty trays al t fough*littl e additi onal
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The conposi ttechniquées aredcenventioml prartiss Bndweitin siopdisHitril e,
. ty, are not shown in the drawing or discussed in detail

15 herein.

The invention is further illustrated by the

follow1ng examples:

EXAMPLE 1

The product stream from the reaction of pro-

20 pylene with ammdnia and -air in the presence

of an

- ammoxidation catalyst is cooled to a temperature of

232C and fed into a quench column. The composition of

_the product stream is 10.14% by weight acrylonitrile,
_ 0.09% acetonitrile, 1.48% hydrogen cyanide, 0.07% acro-
25 lein, 0.33% heavy organic compounds, 3.85% CO and CO,;

62.73% nitrogen, 3.46% oxygen,'o.44% propane, 0.09%

propylene, 0.42% ammonia, 16.90% water per A. The

product stream:is contacted with an aqueous

quench

liquid which comprises the distillate from a stripper

30 column hereinafter described to which sulfu

ric acid

has been added. The quench liquid fed to the column

contains less than 2500 ppm high boiling or

ganic

- compounds. The feed rate of product stream to the
- gquench column is 2988.54 kg/h and of quench liquid

35 = is 349.74 kg/h.



0.09% acetonitrile, 1. 4896hydro%cp cyani de, 0.07% acro- 25 l ein, 0.33%
heavy organi ¢ conpounds, 3.85% and CJerr], 62.73%nitrogen, 3.46%
oxygen, Owés¥ipeaapane, 0.09% propyl ene, 0.42% anmoni a, 16. POHEHRTAFMPper A
The product streamis contacted with an aquous guench |iquid which
conprises the distillate froma stripper colum herei nafter described

to which sulfuric acid één&%ﬁgﬁéggf€5019§dq8 Snbhgdi g @H?L§r§&ﬁ%€0|un“

contains | ess than 2500@3 or ganr. conpoun rate
of - product st raben remevi q@%n%h equeﬂns|8a€938s§ne&@/heandtbe gotwen |IQUId'

35 i s 349. 74b59£8m whlﬂg)aﬁééﬂééﬂsed gaseous components are removed
PCT/ US97/ 18945 - 9- den g ésolved co onenti“gf t he duct are

. renoved as an 9 ﬁEBﬁg AnPReaPSPRREE oFAHWRB oYRS 124 ﬁﬁﬁondensed
gaseous cosponeunsaatedruﬁbhedabuerhemﬂeaﬂﬂséeﬂvé@ aompbnenterarel fied where

they are 5 6l 8ephEPIYEt 81 o100 S oaLy il cORRODCRES RERILE] (O an

extracti ve dIS t|on co over head,
acetonitrile |§r¥bﬁDW§dr§E°ﬁ¢@|G@theaﬁ} éﬂﬁtﬂnghrbbeliﬁgremeﬁﬁ@césahd

water are re”“&fdeéﬁréaﬁptéﬁ&1ﬁiéﬁaﬂbfﬂﬂnéeér QniBQ hAA GAB¥rohre 10

stripper colum contélnlng g% r tra %B g con% 805|t|0n of this feed
is 0.6% by wei FFRO¥PEHABORI PR 8?9 FEan duhed ERgtBe. BOPWEFRY . °& Bott om
st ream cogpbai nstgippérbgobanghtohtgbnbngl 6 ngtoipperctrayet i athéescomaoved as

naste and the Basftibh bLEnEntaLel 1Y boss Lhabe7onh AR MLOI bRL! T N

organic material's™I's recyc uenich I For
conpari son, therganie gﬂmp@qnﬁé ﬁBdre9 peavatieexcept that t he bottom stream

fromthe quench 20 col ung b§t£6ﬁyg{:§9aﬂ5c8i4€£!iﬂlhdgqybﬁ' bgsasﬁenefhiaﬁ
distillate. Nbre iagg orggkiggmgLerlglqggnggmggegnysI3astgegxg the
15 distillate contalnlng less that 2500 ppm high boiling
organic materials is recycled as quench liquid to the
quench column. _
For comparison, the above procedure is re-
peated except that the bottom stream from the quench
20 column is recycled as quench liquid instead of the
distillate. More rapid fouling of the guench column
is observed.
For further comparison, the first procedure
is repeated except that the bottom stream from the
25 extractive distillation column is fed to the bottom
tray of the stripper column. The distillate is found
to contain a higher concentration of high boiling or-
ganic components than_When the feed is to the top tray.



For further conpaTTEtWT“TTEFTTTST—pTDCedure i s repeated except that the
botton1strean1fron1 distill&ion*colum is fed to the .
bottom t\ﬁ@é ;ﬁghe gll Himﬂmh‘mrme distillate is fouperisomemsai n a
hi

i gher concentrati ork I1g or- ganic conponents than when the
feed is to the top tray. What is claiggd-is: 1. In a process for
purifying acrylonitrile in which an annDX|dat|on reactor effluent

cont ai ni ng Synagr goalhihgg ggd |npur|t|es is contacted in a quench system
with an aqueous quenc q

r risin |n|ng the*
high boiling organic c&npogﬁdhCBHPgﬁgB ?°§a?8raggﬂgﬁ ??ﬁg}8g§# ?evel of
| ess:than 10ih0GAiphmahy ammghtiidafionTheaptoreceffd@ientacantaininger -

charact or! zed L0kt ol 833! ifipfethan ok S8hEaBRNGONA HUGRERCT QUi d Is

obtained fro sequent “opera ns 0 a
process Bor pyste gthcaylaquepusequgapb biﬁ@é@é cﬁhﬁr%EPHQVEEﬁPBCtlng an
a”“DX'dat'Onchséaheér&EEhueﬁttﬁaatthan3uéﬁamlquhialeoﬁaﬂxngpyéséles ina

guench systemw th _an aqueous gg ug T, enoyv g @ _gaseous ﬁffluent
from the quefBANs PP PRAJPYOW ég rBFﬂg 8?31633863 NiFf PEBRPUMS hat er in
an absorption colum ta. fomheapraqeesusfsolaﬁmom fﬁebuengchardcaqneous

sol ution to gy ﬁXEBaQBEEeﬁ@'?Eh%kaﬁ'ﬁere hexiaga a%%éﬁcﬁf tiays

i nt roduci ng water “above 't sal aqueou n and
per f or mil@g aﬁlgnadaesuvbtanﬁeﬁltapmoﬁubaeaugaﬁcepaﬁabwenﬁeaé EReecam
cont ai ni ng aghpeaitrile and a bottom stream containing water and

i mpurities; Teeding the bottom streamfromthe extracti IIatldn
colum to a strlppgr cdluniNcBRPSRREN oL BPEFEYFP? BFr¥¥?Pbt trays,

- renovi ng matealan@rbbgbsbcbmpngsanganbntaoﬁmngndn ammaxbdatbanstrean1from
. the strlpperr%g Lo e%%qﬂﬁhggcgntaining acrylonltrile and impuri-
15 ties in a quench system with an aqueous quench liquid;
removing a gaéeous effluent ffom the quench system and
absorbing said gaseous effluent in water in an absorp-
tion column to form an aqueous solution; feeding said
aqueous solution to an extractive distillation column
20 having a plurality of trays;'introducing water above
the feed point of said aqueous solution and performing
an extractive distillation to produce an overhead
 stream containing acrylonitrile and a bottom stream
containing water and impuritiésf feeding the bottom
25 stream from the extractive diétiliation column to a
stripper column containing a plurality of stripper
trays, removing water and high boiling organic com-
pounds as a bottom stream from the stripper column,
removing a water containing distillate as an overhead -
30 stream from the stripper column, and recycling distil-
late water to the quench column, the improvement char-
acterized in that the recycled distillate contains less
than 5000 ppm by weight high boiling organic compounds.
4. The process of claim 3 further character-
35 ized in that the distillate from the stripper column
_contains less than 2500 ppm of high boiling organic
compounds.
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5 s o -11- wat er containing distillate
as an overhead streanlfronlthe strlpper coltim, and recycling distillate 10
water to tWEIEREh col urm,” the i nprovenent conpri sing:  nai REHUSPHEBMhe
hi gh boiling organic conpound cont ent Of'ﬁild recycled distillate at a

| evel of 15 | ess than 5000 pp y'meight 4. The process of

~claim3 wherein the dlstglla&ﬁ fﬁ?&&&@g §Er5§§fé gob#%peggnkﬂgnﬁo%ggﬁathan

2500 ppm of high boiling™ organrc conpoun rocess o im3
wher ein the boﬁtbﬁﬂmtf§9n1thenexhba@ktvacdisblblQtlbhacpbumnokanﬁeds fed to

the top strippgs £haytéh Eﬁﬁlﬁ%éfPEEQYCQEUEHe gérlpper célumnThe process of .
claim3 wherein the overhead ream fromthe_stri passed t hrough

heat recovery nmeans prloﬁ to ?%09598356 ?ﬁechﬁéﬁcﬁ WBPEﬁﬁn the oygg- process
of cl ai m 3swhenhead stpaanr £pont the Qﬁribpeﬁols passed throagnt heattrile in

o remved {r oIS RaBtrvEEPEY FP B PERTE o Ak nade0r B8 kB not 1 ed

to the stripper colum. 3% The prgcessTh€ plaims3 SartherncBawhotein

;gﬁggtgdqggﬁéhh%gaelﬂreuaéeé h& 98 Spdtt Lok S8EDYLELAEr2iet DR ¥RBET 1N the
feed from the absorptlon column to the extractive dis-

10 tillation column is removed from the extractive distil-
lation column in a side stream not fed to the stripper
column.

8. The process of claim 3 wherein recycled
distillate provides from 55% to 75% & by weight of the

15 water in the aqueous quench liquid.
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