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acrylonitrile or nmethacrylonitrile. In particular, the present invention is
directed to the inprovenent in the recovery of hydrogen cyani de
utilized during the nmanufacture of ferylonitrile or nethacrylonitrile.
10 Recovery of byproduct hydrocyanic acid (HCN) produced when
acrylonitril e/ netRECOYERY OF ORGANICS FROM PROCESS FLIARERHERDERL | on of
propyl ene or | sobutyl ene on a commerci al scal e has been acconplished
by quenching the reactor effluent with water followed by passing the
gaseous stream (containing acrylonitrile or 15 nethacrylonitrile, as well
as byproduct HCN) resulting fromthe quench to an absor ber where
wat er and the gases are contacted in counter-current flow to renove
substanti a acrylonitrile or nmethacrylonitrile. The
aqueous stktiﬁﬁb#T&ﬁf@@E%Qﬁﬁghg HCN and the acrylonitrile or
met hacrylonitrile is then passed through a series of distillation
col utms3 and associ ated decanters for separation and purification 20 of
product acrylonitrile or nethacrylonitrile froma vapor stream contai ning
The present invention is directed to an improved process for the manufacture

of acrylonitrile or methacrylonitrile. In particular, the present invention is directed to
the improvement in the recovery of hydrogen cyanide utilized during the manufacture

of acrylonitrile or methacrylonitrile.

Recovery of byproduct hydrocyani‘c acid (HCN) produced when
acrylonitrile/methacrylonitrile is manufactured by the ammoxidation of propylene or
isobutylene on a commerciat scale has been accomplished by quenching the reactor
effluent with water followed by passing the gaseous stream (containing acrylionitrile or

15 methacrylonitrile, as well as byproduct HCN) resuiting from the quench to an
absorber where water and the gases are contacted in counter-current flow to remove
substantially all the HCN and acrylonitrile or methacrylonitrile. The aqueous stream
containing HCN and the acrylonitrile or methacrylonitrile is then passed through a
series of distillation columns and associated decanters for separation and purification

20  of product acrylonitrile or methacrylonitrile from a vapor stream containing

substantially all the HCN.
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Typi cal recovery and purification systens that are used during the
manuf act ur ¥099/599630f acrylonitrile or methacrylonitile aFSEPTNsed in

U.S. Pat. Nos. 4,234,510 and 3,885,928, assigned to the assignee of
the present invention and herein incefporated by reference. 5
SUMVARY OF THE | NVENTI ON It is the primary object of the
pr esent invgri‘tipn t 0 _provi ge ?}8 iﬁiroved process 10 for the recovery of
bypr oduct  HONYPIFal feEO¥RNY @nd PufiRcation systeqisohat 37e used during the manufacture

met hacrylonitrile. . It is a further object of the present
i nvent i Af acevienitsila ercmethacyipnittilecars disslosedfiml).S. Pat. Nes . 23h61Qi8edir e of
acrylonitrile or nmethacrylonitrile which reduces the anmount of 15 _
acryl oni 3,885,628, mabssigDEddo thecassigriee ¢fitie pesent iovertionanddvereiadosoeporafgdocesses.’
I't is yet a further object of the present invention to provide an inproved
met hod by referbfée.t he recovery of organic material obtained in the reactor
ef fl uent of an ammoxi dati on reaction of propylene or isobutylene for
the pyoduction of acrylonitrile or

SUMMARY OF THE INVENTION

it is the primary object of the present invention to provide an improved process
10 for the recovery of byproduct HCN in the manufacture of acrylonitrile or

methacrylonitrile.

~ Itis a further object of the present invention to provide an improved process for
the manufacture of acrylonitrile or methacrylonitrile which reduces the amount of

15 acrylonitrile and HCN directed to incineration or other recovery processes.

it is yet a further object of the present invention to provide an improved method

for the recovery of organic material obtained in the reactor effluent of an
ammoxidation reaction of propylene or isobutylene for the production of acrylonitrile or
20 methacrylonitrile, by directing at least a portion of the process flare header material to

an organic recovery process.



20 met hacrylonitrile, by directing at |east a portion of the process

flare header material to an organi c recovery process.
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An additional object of the present invention is the use of aqueous phase
count ercurrent scrubbing, organic phasgsqountercurrent scrubbi ng, aqueous
phase co-current scrubbing, organi C phase co-current scrubbing,
distillation, extraction, | eachi ng, adsorption, absorption, selective

condensati on angh addittoial Usjetticsfaiie presemt inventiehfichie Uskaf bgoevigrphasé or gani c
material obtained in the reactor effluent of an amoxi dati on reaction

of propyl e&ﬁuﬁérf:ﬁﬁéﬁ%bdbﬁﬁﬁ, bfan aQé%GU&%}db&eﬂf s&ﬁmgz RqbbbdLptise

met hacrylonitrile. not her obj ect of e current 1nvention is

to provi de‘:&{’gﬁr’?’g?‘?ﬁ"t’i’mﬁ é&%mcﬂp@\asgﬂﬂfﬁiﬁr‘éwg&%ﬂingafo%ﬁi]s\(ig%mnt. Ektl'aetbifglﬁ)c ess flare

met hacr yl ofi conp g transporting a port

header confents obtained duri t he ammoxi dati on of pr | ene qr

" obut y| onEabtng: ZSRIRIENBSRHRIe. HECE FoBdensatan AASRIHVE Srackon & ar o
contacted with an aqueous stream and at |east a portion of organic
mat eri af s efentiheregovery oherganigraaterial obtainedisythe ceactortefiiuant ob@sor bed in the
aqueous stream 15 An additional object of the present

i nvent i on amsmidxigatior resfctiomef propyiene or isobutyleneidrethe productiorscf- adopienitije or
co-current scrubbers, distillation colums, extraction

methacrylonitrile.

Ancther object of the current invention is to provide a process for the
10 manufacture of acrylonitrile or methacrylonitrile, comprising transporting a portion of
process flare header contents obtained during the ammoxidation of propylene or
isobutylene to a contacter where the process flare header contents are contacted with
an aqueous stream and at least a portion of organic materials contained in the flare
header contents are absorbed in the aqueous stream.
15
An additional object of the present invention is the use of one or more
countercurrent scrubbers, co-current scrubbers, distilfation columns, extraction
columns, leaching columns, adsorption towers, absorption towers, or selective
condensation towers to effect an improved process for the manufacture of acrylonitrile

20 or methacrylonitrile.

Additionat objects, advantages and novel features of the invention will be set

forth in part in the description which follows, and in part, will become apparent to



colums, teaching colums, adsorption towers, absorption towers, or

sel ective condensation towers to effect an i nproved process for the
manuf acture of acrylonitrile 20 or methacrylonitrile.

Addi t i onal WeH96#6%, advant ages and novel features of thdPGTARHKIMIIN will be

set . . forth in part in the description which follows, and in part, wll
becone apparent to WD-99/ 59963
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those skilled in the art upon exam nation of the follow ng or may be
| ear ned thgse sidled in the\ad uppe examinatien iohtherfollewing Primaydjelestnedrty thdvant ages .
of the invention may be real i.zed and obtai ned by neans of the

i nst r undpracticetdf 8e inwentonaiThesobjects apdadivantages of the inventionteay it i n t he
appended cl ai ns.: To achi eve the foregoing and other objects and 5 in

accor darregli2édidndidbtained by afeans df fite iERGMBAtaliesAid E6mBMasisOsHricliad
- broadly descri bed herein, the process of the present invention

COMPY | S qiftbd BEFAthe Bipdrited claims CREAd e thls‘f&%boﬁbtaﬁigm ofieddahde

~ammoxi dation of propylene or 1sobutylene to a

th t ,
passing TR 3RNeiolE e aﬁ&p%’%"#ﬁ@ﬁ?*%%&?Ln%h"%&?ﬁ%@%ﬁ*ﬁ%ﬁ%s%ihi "
water - RSSO herER. e Prodesionhe ofsspry ﬁéé‘@%ﬁ%ﬁt ROSPRRPRE
acrylonitrile or nethace%lonltrlle pl us ot her inmpurities to a first

di sti | | depeter eBpantPhtained during tha ammpxidatien ef propyigRe OF sshutylrsettban of

the water and inpurities are renoved as a liquid bottoms product, while

HCN, watGuench column whereisy thpdiot effluent gasesare coaled byctontacy withianraqueons

met hacrylonitrile are renoved as an
spray, passing the cooled reactor effluent overhead to an absorber column wherein

10 the HCN and crude acrylonitrile or methacrylonitrile is absorbed in water, passing the
aqueous solution containing the HCN and ac:ylomtnle or methacrylonitrile, plus other
|mpuntves to a f rst distillation column (recovery column), where a significant portion of
the water and impurities are removed as a liquid bottoms product, while HCN, water, a
minor portion of impurities and acwlonitrile'or methacrylonitrile are removed as an
15 overhead vapor stream. Throughout the process, various vapor streams from the

process units are vented to a process flare header, which directs these materials to a

high temperature thermal oxidizer, or flare, for safe and efficient disposal.

The current invention improves the past operation by adding an additional HCN

20 recovery unit to the process flare header.

In a preferred embodiment of the present invention, the recovery process is

performed by directing the contents of the process flare header to a counter-current
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15 overhead vapor stream Throughout the process, various vapor streans
fromthe process units are vented to a process flare header, which
directs these materials to a hi gh tenperature thermal oxidizer, or
flare, for <954 efficient disposal. TleeTosaon g3t

I nvention inproves the past operation by adding an additional HCN 20
recovery unit to the process flare header. In a preferred
enbodi ment of the present invention, tPe recovery process is

performed by directing the contents of the process flare header to a

count er - r : : -
PCT/ US99/ dg'%tse contactor, wherein the Hg%e%%é WARAts of the process flare he§ger_ are
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fl owi ng downwar ds contacts the gaseous process flare header materials
t o ext r actontards thengasgeyeprpcess flare header materials o exteant th%vghlttﬁﬁrﬁ"hl | ows for
the nore effective recovery of HCN. This i mproved recovery neans that
less HCN is directed to incineration, with the resulting decrease in
em ssions fromwaste gas conbustion. 10 .

5 The present invention allows for the more effective recovery of HCN. This

improved recovery means that less HCN is directed to incineration, with the resulting

decrease in emissions from waste gas combustion.

1o

DETAILED DESCRIPTION OF THE INVENTION

The general recovery and purification of acrylonitrile of methacrylonitrile, and

the present invention will now be described. The reactor effluent obtained by the

15 ammoxidation of propylene or isobutylene, ammonia and oxygen containing gas in a |
fluid bed reactor while in contact with a fluid bed ammoxidation catalyst is transported
to a quench-column via a transfer line, wherein the hot effluent gases are cooled by
contact with water spray. The cooled effluent gas containing the desired product
(acrylonitrile or methacrylonitrile, acetonitrile and HCN) is then passed into the bottom

20 of an absorber column via a transfer line wherein the products are absorbed in water
which enters absorber column from the top. The non-absorbed gases pass from the
absorber through a pipe located at the top of the absorber and may be directed to the

process flare header, or to further recovery processes. The aqueous stream



DETAI LED DESCRI PTI ON OF THE | NVENTI ON The general recovery
and purification of acrylonitrile of methacrylonitrile, and t he
present invention will now be described. The reactor effluent obtained by
the 15 arW@W¥Bi on of propyl ene or isobutyl ene, amonPE8HFIHRY gen
containing gas in a fluid bed reactor white in contact with a fluid
bed amoxi dation catal yst is transportéd to a quench colum via a
transfer line, wherein the hot effluent gases are cool ed by cont act
with water spray. The cool ed effluent gas containing the desired product
(acryl onfantpinpgshe fesired-produstis thenpassed viaa bettores 4R frppnthe battemeaf passed
into the bottom 20 of an absorber colum via a transfer |line wherein the
pr oduct sakgosbertio sheyupperportioneef a first distilation coluwmmr Gecayeny ealumobion futthler om t he
top. The non-absorbed gases pass fromthe absor ber through a pipe

| ocat ed produbtepurifipativn. tTree priodoctie recaverettas » liquid freat the top pbiien of process
flare header, or to further recovery processes. The aqueous stream

WO 99/ 59%3ver8 column and sent to a second distillation column (heads column) via a feed
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cont ag ni g | WI e rrR:?lE | i omthe
bot t o?n o%'mea s%r;%gjr&bgp enlt}%?oé% %or [ gg‘%(‘#h% %F?ﬁ%& glgigﬂnl %&%n col um
(recovery, colu r further roduct purification. Th roduct is-
‘recover eé'957§°QH$'%§$H%9?§B&WF’F@H%H‘€8‘8Ptq?ﬁ?? %Fove_ry °°F“é'%’b’ @V)?FSB €im ‘and sent
to a second distillation colum (heads colum) via a feed 5 Iline, while
wat er - andiregted to theRipeessdlarg hgader dg the 'N%Q“%%”'F-ébﬁ\'f@'!/ isdakefhm bot t om
Non- condensabl e gases present at the top of the recovery colum nay al so be
di r ect ed oveshead apd serpaved framdhe calumn, cooled inoamoverbead candensena@nddhe i s t aken
resulting material directed to reflux drum. Liquid reflux from the reflux drum is
10 returned to the upper portion of the heads tower. Vapor phase material is also
removed from the reflux drum and cooled in an HCN product condenser. The cooled
. and partially condensed effluent of the HCN product condenser is directed to the HCN
knock-out pot. The liquid portion of the HCN is removed from the HCN knock-out pot
-and retumed to the recovery process. Uncondensed HCN, along with other non-
15 condensable material, is removed from the HCN knock-out pot, and may be sent via
the process flare header directly to an incinerator, or purified and recovered by -

conventional means known in the art. There are other process streams also sent to

the process flare header for safe disposél. :

20 A significant operational problem experienced in the recovery and purification
of products in the acrylonitrile and methacrylonitrile production process is the -
formation of polymeric HCN, primarily in the quench and heads column. - In particular,

polymeric HCN forms on the trays and internals in the heads column above the



over head and renoved fromthe columm, cooled in an overhead condenser, and
t he resulting material directed to reflux drum Liquid reflux fromthe
reflux drumis 10 returned to the upper portion of the heads tower. Vapor
phase mat eri @jo doSoggd SO renoved fromthe reflux drum pcmiussetiosd i n an
HCN product condenser. The cool ed and partially condensed effluent of
t he HCN product condenser is directed teg_the HCN knock-out pot. The
liquid portion of the HCN is renoved fromthe HCN knock-out pot and
returned to the recovery process. Uncondensed HCN, al ong with other non-

15 condencaiting fesatl lecatitn, The sotidpaiyndricCNHeulsidistitationkrays) oyepflowand may be
sent via the process flare header directly to an incinerator, or

purified apdirg edowriiofitreand the like; A8 WINdsUistipifRpiMe HyBRiNic balahbeoftht. There
are other process streans also sent to t he process flare header for

saf e di Spoﬁt@JidNa or fllerfaces in theSheddsdo operational problem experienced in
the recover ancP purll%fl cation of products in the acrylonitrile and
met hacrylonitrile production process is the formati on of polyneric

HCN, primarily in the quench and heads colum. In particul ar,

polynmeric HCN fornms on the trays and internals in the heads col utm above
t he 5 The forfgatingy of polymeric HCN is well known, but not well understood or

PCT/ US99/ 11030 -7-
col um f eequandified. WhenTirecess|units, pactiouaslyitbe heads callrpndaretinspeatedamndt r ay's,
overfl ow wei rs, downconers, and the like, as well as disrupting the
hydraul i ¢ tlehmetduring robtine maintériande dthe pplymerio HEN &cremoved from the pesceed| um.
along with any accumulation of cotrosion byproducts and debris. Historically, the
quantity of polymeric HCN has not been measured accurately, but rather have been

10 qualitatively assessed for it's impact on process operability.

Additionally, extremely accurate measurement of the amount of HCN in the
process flare material is very difficult. Because large quantities of non-condensable
gases, such as nitrogen and light hydrocarbons, are vented to the process flare

15 header, any minute sampling etror is magnified when HCN content is calculated.
Such sampling error can occur as a result of slight imbalances in isokinetic sampling
procedures, slight catibration errors in compositional determination techniques, and
sample degradation. An even more significant disparity can occur due to the dynamic
nature of the manufacturing and recovery process. The units that direct materiat to

20 the process flare header operate over a range of conditions, and every perturbation of
one process unit affects the operation of all process units that receive heat or material

from the perturbed unit. Thus, any sampling must be based upon a clear



5 The formation of polynmeric HCN is well known, but not well

under st ood or quantified. When process units, particularly the heads
colum, are inspected and cl eaned during routine nmaintenance, the

pol ynmeri c MON¥898enpved fromthe process, al ong wi YGIUEN O umul ati on
of corrosion byproducts and debris. Historically, the quantity of

pol yneric HCN has not been neasured acgurately, but rather have been 10
gualitatively assessed for it's inmpact on process operability.

Additional |y, extre Iey accurate npeasurenment of the ampunt of HCN in the
process Wdé%ﬁaﬂﬁ‘f‘gﬁ Rrecess, QPeiAtaN. @pf @isopRon assumptiges glwhiEht i es of
non- condensabl e gases, such as nitrogen and |ight hydrocarbons, are
vent ed tRRrametgrhestdescripatypical operadioner, any ninute sanpling error is
magni fi ed when HCN content is cal cul at ed. Such sanpling error can
occur as a result of slight inbalances in isokinetic sanpling

procedures, slight calibration errors in conpositional determ nation

techni ques, aagla result of BANMpEriéQUNAEAtaRiing Hthe \REce8 chefiist drid@Btess
di sparity can occur due to the dynamc nat ure of the manufacturing

operate over condi tr'ons, every ‘perturbation of

one process, unit fects.the ation Ll .prpcess units that ceive
neat or  iepupfy raBid Ay RBSL Bk arkicflp 1 BRTEfor Bl pdumft HERCst be
based upon a clear, ) WO 99/ 59963 ,

PCT/ US9owhep pgrforming material balances around their facilities. Common belief, basgd

under st andi ng of the process operation, and al so upon assunptions of which
upon many years of plant data, was that less than one percent (1%) of byproduct
HCN produced in such facilities was directed to the process flare header. Although -
10 the loss of this material was an economic loss, the dilute concentration of HCN in the
_process flare header material did not justify the extreme measures needed to recover

the.material. This valuable byproduct was burned: in the process flare for safety

reasons, because the costs of recovery were believed to be too high.

15 In an effort to further reduce any environmental impact resulting from
incinerating the HCN in the process flare, an additional countercurrent scrubber was
installed to process. the contents of the process flare headéer. The contents of the
process flare header were contacted with an aqueous liquid stream flowing in the
opposite direction. The non-condensible portions of the process flare header material

20 disengaged ffom the aqueous stream, and was directed to the process flare header
and burned, as before. The aqueous liquid stream was returned to the recovery and

purification process, and commingled with the large aqueous stream which is used for



par anmet er best describe typical operation. As a result of an
I nperfect understanding of the process chem stry and process 5 flare
header material conposition, operators of acrylonitrile and

met hacr yl oni wbish/e963 production facilities attributed rIUSPYHEWs of HCN

to the formation of polyneric HCN when perform ng material bal ances
around their facilities. Common beli ef_,% based upon many years of plant
data, was that |ess than one percent (T% of byproduct HCN produced in

such facilities was directed to the process flare header. Al though 10 the

| oss of t kybsorRigedesited PRAJUSIS XAMGANE Fedctit ndisiiBsedulentip distmsrltth@t i on of HCN
i n.the process flare header material did not justify the extrene

measur es Q@ﬁﬂgﬁ Grity levepver the, material. This valuable byproduct was
burned in the p?ocess flare for safety reasons, because the costs of
recovery were believed to be too high. 15 In an effort to further
reduce any environnental inpact resulting from I nci nerating the HCN
in the process, flare n %gditionaL count ercurrent _scrubber wa

Aina bR

, ) S
installed to pMBeReyaly campesien otibe Aqyeaus liqyid skeam setumedtp the: ont ent s
of the process flare header were contacted with an aqueous liquid

st r eamsf | desavgry process from the prppess flase bieadertscoubbeT Hiwamdiscaiershibiab| e
portions of the process flare header material 20 disengaged fromthe

aqueous staireesttempercanty 10%) ef thedthégretita yjpidoftprodunt HCNkatbeen and
burned, as before. The aqueous liquid streamwas returned to the recovery

and TBsbverdd; almaeyt aBoPdér T manflud§idalts tesh iNetdinddit of RCSDelBVEPL16S
stream which is used for WD 99/ 59963 :
PCT/ US99/ Tglik3th the process flare header material. The high level of HCN in the process flare
header material was totally unexpected to operators of such facilities. Until the
10 material was actually recovered, those skilled in the art of manufacturing and purifying
acrylonitrile or methacrylonitrile had no appreciation for the high levels of valuable
HCN byproducts which had been directed to the process flare over years of operation,
nor the economic benefits which could have been realized by recovering the HCN at
those levels.
15
Compared to measurement of HCN in the vapor phase material in the process
flare header, recovery by countercurrent aqueous scrubbing yields many times the
amount of recovered HCN expected. The difficuity of accurate vapor phase HCN
measurement, coupled with the belief that a significantly greater amount of HCN was
20 polymerizing in the process equipment and the difficulty in quantifying the actual
amount of polymeric HCN recovered during maintenance procedures, led practitioners
skilled in the art to conclude that only small quantities of HCN would be available for

recovery from the process flare material. Only the actual implementation of a



- 9 - absorbing desired products exiting the reactor and subsequently
distilled to the desired purity level. Upon eval uati ng

t he conposition of the aqueous liquid streamreturned to the 5 recovery
process froV@ 963 ocess flare header scrubber, it was ASEIEHEYP t hat

al nost ten percent (10% of the theoretical yield of byproduct HCN had been
recovered, al nost an order of nagnitudg-greater than the anmpbunt of HCN
believed to exist in the process flare header material. The high | evel
of HCN in the process flare =~ header material was totally unexpected to
oper at or €covery REpcess Provided:an indinatipn ofithe tiue magnitidenf the previgus amaunt
recovered, those skilled in the art of manufacturing and purifying

acryl oni of HCN bumnexkinithe pydomss flard.e had no appreci ation for the high levels

of val uabl e HCN byproducts which had been directed to the process .
flare over years of operation, nor the econom c benefits which could
have been realized by recovering the HCN at those levels. 15

Compared to mg ﬁ%?érciﬁ%‘ntidau&@@s Q&omééﬁs@%febé%er;ﬂbetﬁ P! 0CESS

fl are header, recovery by countercurrent aqueous scrubbin S many

ti th HCN .The di fficult f
acour &t o p.aygpessiTERY eader matsR4E biter biaveRt S o MirEiert el adoBe ¢ nac a
et prendege Wit RERIAF FogLlSs Sych Araneants Rstus. bard BpiTted to, BaugRusRndor

pol ymeric HCN recovered during nmai ntenance procedures, led practitioners
skil | ed Proaniephase coynieserirant and catcugentsasvlbers.distiiation, @xtractionCN woul d be
avai l abl e for recovery fromthe process flare material. Only the
act ual i igachinghadsamtionyabsorption, selective condensation, selective reaction, and the

like. There is an additional constraint of low pressure drop for the operétion of the

10 flare header system without resulting in higher back pressure. - Additional concerns
relate to maintaining the integrity of flare system as an emergency relief and control
system when installing a system to scrub or capture additional materials from the |

normal vent streams.

15 Preferably, the ammoxidation reaction is performed in a fluid bed reactor
- although other types of reactors such as transport line reactors are envisioned. Fluid
bed reactors, for the manufacture of acrylonitrile are well known in the priorart. For
example, the reactor design set forth in U.S. Pat. No. 3,230,246, herein incorporated
- by reference, is suitable.
20
Conditions for the ammoxidation reaction to occur are also well known in the
prior art as evidenced by U.S. Pat. Nos. 5,093,299; 4,863,891, 4,767,878 and

4,503,001; herein incorporated by reference. Typically, the ammoxidation process is
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recovery process provided an indication of the true magnitude of the

previ ous anoypd geseess Of HCN burned in the process flare. pCTUS99/11030

Al t hough a countercurrent aqueous contactor was used to recover HCN from 5
the process flare header material, other,,processes well know in the art
could al so be used with simlar régal'ts. Such processes include, but
are not linmted to, aqueous and organi ¢ phase countercurrent and

CO- current paabuReLEtEcoriacting! prépylene ora¥dliA@eheM the preseheédehammoniadar pt i on,
absorption, selective condensation, selective reaction, and the like.

There is apaekh Wittt ] Alidtuasdata<dttat 9k e‘%ef&'tﬁﬁ!ggfa‘fur@rtaﬁrgdhgettﬁ?a hitrié On of

the 10 fla eader system w thout resulti I n higher back pressure.
Addi tional co o rel maintaini ng the inteqrit f flare
oyStem as & MnHantie. AnfadhfeboBrh ey be' dnaloied. Firkrsnink srdts; -
systemto scrub or ,carp ure additi,oa_al materials fromthe g’pr,mal vent
streans. howsver, itisp P%"éfeé’r"%ﬁsﬁ ainy e dypiadinelar gHo chiegxyaen to glehin Bibed i n
a fluid bed reactor " al though other types of reactors such as
transporst Ifeedshasdt-rapge frome0.8rviot: brreferably fram 1:1 to 33e Thednelanatio of or t he
manuf acture of acrylonitrile are well known in the prior art. For
exanpl e, t lammenia taolefie #i the feed infthe réadtion thdy. vaRafromiietweer?3.6;124%;1.her ei n
I ncor por at ed by reference, is suitable. 20

There is really no upper fimit for the ammonia-olefin ratio, but there is generally no

reason to exceed a ratio of 5:1 for economic reasons.

10 The reaction is carried out at a temperature of between the ranges of about
260° to 600° C., but the preferred ranges being 310 °® to 500° C., especially
prefeired being 350 ° t0 480° C. The contact time, although not critical, is generally
in the range of 0.1 to 50 seconds, with preference being to a contact time of 1 to 15
seconds.

15

In addition to the catalyst of U.S. Pat. No. 3,642,930, other catalysts suitable
for the practice of the present invention are set forth in U.S. Pat. No. 5,093,299,

herein incorporated by reference.

20 As will be evident to those skilled in the art, various modifications of this
invention can be made or followed in light of the foregoing disclosure and discussion
without departing from the spirit and scope of the disclosure or from the scope of the

claims.



Condi tions for the amoxidation reaction to occur are also well known in

t he prior art as evidenced by U S. Pat. Nos. 5,093,299; 4,863, 891;
4,767,878 and 4,503, 001; herein incorporated by referegFﬁBGTypically,
t he ammoxiwebsmeespr ocess is WO 99/ 59963 PCTAUSHN
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performed by contacting propyl ene or isobutylene in the presence of ammoni a
and coamden with a fluid bed catalyst at an el evated tenperature to
produce the acrylonitrile or nmethacrylonitrile. Any source of oxygen
may be enpl oyed. For econom c reasons, however, it is preferred to use
air. The typi io of the oxygen to olefininthe 5 feed should
range from 0. %tgoél%ﬁth%referabl y from1:1 to 3:1. The nolar ratio of
ammonia to olefin in the feed in the reaction may vary from between 0.5:1 |,

to 5:1. II | t | t
bt Ctherd-i s OanGRgH o igoved RRoUBRGH qraani madario OPAeY GG B boonon o
reasons. 1anuent of SifamfAd%idatoh | t%aocgaﬁ gfsfaggléhe%r iSbbuBfIBR fF e Of between

t he ranges of abou 260 to t the prefeerred ranges being
310[err] to 50fDC[LBtIOI] otaqryleetrdeloame,thacrylonitme e:fompﬂsmgodareuyngat)leasb 480

'C. Th | | ' h
Fange of 0.1 AEUSELelR proctsh IR Ren sittetl I ) ordPHE FROVERY i mo of 1 1o

15 - seCORfscess15 ' In addition to the catalyst of U. S. Pat.

No. 3,642,930, other cat aI ysts suitabl e

2. The method of claim 1, wherein said organic recovery process comprises
 aprocess selected.from the group consisting of aqueous phase
countercurrent scrubbing, organic pha's.e countercurrent scrubbing,
aqueous phase co-current scrubbing, organic phase co-current scrubbing,
distillation, extraction, leaching, adsorption, absorption, selective '
oondehsation, and selective reaction.

- 3. . The method of claim 2, wherein said organic recovery process comprises

aqueous phase countercurrent scrubbing.

4. The method of claim 1, wherein said ofganic recovery process comprisés
- aqueous phase co-current scrubbing.
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for the practice of the present invention are set forth in U S. Pat. No.
5, 093, 299, herein incorporated by reference. 20 As will be
evident to those skilled in the art, various nodifications of this

i nventi-on capoRgsdsgde or followed in |ight of the foregoirgrusesabissure and
di scussi on W t hout departing fromthe spirit and scope of the

di sclosure or fromthe scope of the _44 clains. WO 99/ 59963
PCT/ US99/ 11030 -12 - CLAI M5 What
is clained is: 1. A et hod of inproved recovery of organic naterial

obt ai ned i B, tAiprocesfopthe manufa&iifd éf%?yl&fitri%ﬁﬁ@ﬁéb?@nitma cbﬁ@ﬁﬁih?n of
propyl ene or isobutylene for the production of acrylonitrile or

et 0T Y1 0N il oyt ARt pbdeR ardthdiioet Etfbnts obtaindld drgliAg f the

process flare he ertal to an organic recover ocess. 2.

The met hod of i. rejn said anic recover roce I ses
a process s elagir{w%ﬁ%lﬂbg n(%%ﬁ%o%nguoﬁ '%O(S)ﬁé?esqq tr‘fga %Qn?ﬁﬁd%ﬁ?gﬁhsﬁde&%gggs
countercurreg{ scrupbi ng, organic phgse, countercurrent s rubbi%tgg,
aqueous phasdR&h SRttentsaig sPpigcleg wiihanagieous stgamy,Wpemsin Adeax @ ng,
distillation, extraction, |eaching, adsorption, absorption, selective
condensat i on,pasiieh ef@rganic materialsceantained in id flargheaden ¢pntends ars ahiseroed
wherein said organi c recovery process conprises aqueous phase
count er cur r eribh saidragobousystream.4. The met hod of claim1, wherein said
organi c recovery process conpri ses aqueous phase co-current
scrubbi ng. _

8. The process of claim 5, wherein said contacter is selected from the group
consisting of countercurrent scrubber, co-current scrubber, distillation column,
extraction column, leaching column, adsorption tower, absorption tower, and

selective condensation tower.
7. The process of claim 6 wherein said contacter is a countercurrent scrubber.
. 8. The process of claim 6 wherein said contacter is a co-current scrubber.

9. The process of claim 6 wherein said contacter is a distillation column.
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