; pge3eXLTXI | : $6TT4=0, ~ N Ol 2002 WO 99159963 PCTNS9911 1030 RECOVERY OF
'ORGANI CS FROM PR@ESS FLARE HEADER FI ELD OF THE | NVENTI ON The present

invention is directed to an Inproved process for the N@‘Vtwﬁz
acrylonltrile or nmethacrylonitnle. In particular, the present Invention Is

di rect ed tQolobhgyesiTpr ovenent in the recovery of hydrogen cyenus®e/uemlized
during the manufacture of acrylonitnle or rnethacrylonltrile. Recovery of
bypr oduct hydrocyanic acrd (HCN) produced when
acrylonitrile/methacrylonltrile is manufactured by the anmoxi dati on of
propyl ene or isobutylene on a comrercial scale has been acconpl i shed by

quenchi ng the RETOVER efé#:tﬁ@ﬁ\glgg %&gﬁ&} on| Réaﬁéhﬁgﬁ he gaseous

stream (contai ning acryfoni as byproduct
HCN) resulting fromthe quench to an absorber mhere wat er and the gases are
contacted In counter-current flow to renove substantially al! the HCN and
acrylonitrile or nethacrylonitrile. The aqueous stream containi ng HCN and
the acrylonitrile or nethacrylonltrile Is then passed through a series of
distillation colums and associ ated decanters for separation and

purifi cglglam oF TREANVENTAONY! onitrile or nethacrylonitrile froma vapor
stream contai ning substantially all the HCN. *@G00002* ~ 0O 2~-0L WO

991 59963 -2 PCTI US991 11030 Typical recovery and purification systens that
are used duri ng the rranuf acture of acrylonitnle or methacrylonitrile are
di sclosed in_U. S Nos. 4,234,510 and 3, 885,928, assigned to the

assi gnee of tRe pb?ﬁ?é\%ﬂ’t"eﬂﬂ%ﬁtcilfﬁ?t%ﬂ) ﬂ‘éF’BPWVPHdﬁPﬁ%ﬁSafPééP%V‘aPéfaéﬁléﬁce
SUMVARY OF THE INVENTION It is the primary object of the present invention
t o pr ovtiacrylonitrilerasveethpeybomitslel. on particulac dve preseint nmenbdodt diFeited to t he
manuf acture of acrylonitrile or nethacrylonitrile. It is a further object
of the gHepgItbvemnERNhItNG rdcdvBRONT HRIrddgen BP4MYE bt 5h/nd e manufacture

of acrylonitrile or methacrylonutrile.

Recovery of byproduct hydrocyanic acid (HCN) produced when
acrylonitrile/methacrylonitrile is manufactured by the ammoxidation of propylene or
isobutylene on a commercial scate has been accompiished by quenching the reactor
effluent with water followed by passing the gaseous stream (containing acryionitrile or
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 ts then passed through a
series of distillation columns and associated decanters for separation and purification
of product acrylonitrile or methacrylonitrile from a vapor stream containing

substantially all the HCN.
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the manufacture of acrylonitrile or nethacrylonitrile which reduces the
ramount of acrytonitrile and HCN directed to incineration or other recovery
processes. It is yet a further object of the preserdt} |N@gt%[?{2 to provide
an inproved nethod for the recovery of organic nateria éd in the
react or eff,HYyeedsepf an ammoxidtion reaction of propyl ene ectaussoueyl ene for
the production of acrylonitrile or nethacrylonitrile, by directing at |east
a portion of the process flare header terial to an organic recovery
process. ~ ~ NO V 2002 WO 99159963 PCT/ US99111030 -3 An addi ti onal

obj ect of the present invention is the use of aqueous phase countercurrent

scrubbing, ofaaAlGe Pﬂ@?aﬁ&%ﬁﬁ&%r{% %rtHthé BlseAUAR g%hgbﬁa%ﬁ,fgﬁ gurrent

scrubbi ng, ordanic phase co-current scrub i st extraction.

| eachin adsorption bso ctl sgtio sel ective
react i o‘ﬂf %W‘QPF@&”M@%@W "étF'f? e @F‘éﬁﬁ? gﬂfﬁq @ ?ggg%ﬂpt% react or
ef fluent of an ammoxi dati on reaction of propylene or isobutylene for the

pr oduct 3.8858128a8esip0ed {9 thecassignra hhibeyiresentrinventioarandieeresbineetpoodted he
current invention is to provide a process for the manufacture of

acryf onby refeeenge. net hacryfonitrile, conposing transporting a portion of
process flare header contents obtai ned during the amobxi dation of propyl ene
or isobutylene to a contacter where the process flare header contents are
contacted with an aqueous stream and at | east a portion of organic
materials contained in the flare header contents are absorbed in the
aqueous stream An additional object of the present invention is the use of
one or nore countercurrent scrubbers, co-current scrubbers, distillation
col umsSUMMARY PbnT i IINMENTIOBaCchi ng col ums) adsorption towers,
absorption towers, or selective condensation towers to effect an inproved
process for the manufacture of acrylonrtrile of methacrytonitrite.
Addi ti onal objects, advantages and novel features of the invention will be

set forth in vt i i
B e L Lt Re SmAIERIT S KAk M AolBh LS BRovidt i ifpRAH prbdss

for the recovery of byproduct HCN in the manufacture of acrylonitrile or

methacrylonitrile.

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

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 isabutylene for the production of acrylonitrile or
methacrylonitrile, by directing at least a portion of the process flare header material to

an organic recovery process.



-4 PCT/ C1S991t t030 those skilled in the art upon exam nation of the
‘following or may be | earned by the practice of the invention. The objects

and advant ages of the invention nay be realized and dbﬁa?"@V’%@ﬂi ans of
the instrunentalities and conbi nations particularly pointed o n the
appended & bgiRes3T0 achi eve the foregoing and ot her obj ecgcrnesseliiose
accordance wth the purpose of the present invention as enbodi ed and
broadl y descri bed herein, the process of the present invention conprises
transporting the reactor effluent obtafned during the ammoxidation of
propyl ene or isobutylene to a quench colum wherein the hot effluent gases

are cool ed ; F : S| eact or

ef fl uent ovg%ggﬁil?ﬁéla%ﬂl%%s%?‘gg? co ur'rr1§|"]%r \’\]ﬂé?é?ﬁ'%tlﬁ%gﬂt(%% gﬁgebﬁgsdée
acrylonitrile or methacrylornitrile is absorbed in water, passing the

2 qUEOUSCHNEHTRMCHER BN GraaNE RRRFSSRUNIBIIEN 55THPRING: AGHRTSARIEENI tri 1 e,
plus other inpurities to a first distillation colum (recovery colum),
wher e acastgmenti scauhbip@rargeanicathaseccaratsentaadubbmpardistilieyomraxtiaghwved as a

| iquid bottons product, while HCN) water, a minor portion of inpurities and

acryl onfehéhihg, &dsoiplidia Gbsbestidn, skRCBVE cord@AoASasd seleetiveeRecaPY St ream
Thr oughout the process, various vapor streans fromthe process units are

Vom ol §ffedt i RESYEN ot Balfiiglenal Bbldhdl ARE SedOBREMTRASIR © 10 & D1 o

tenperature er ma or safé ard erficient disposal.
The current ipyention.i oves, the past operation by adding an, addjti onal
HON 1 ecBBIRNIRIPD TEacaOtRIRRY RS aris e . for the RIOdHRPR ! aGNISRIElE Font of
the present invention, the recovery process is performed by directing the
cont ent @edfacrylenipilecess fl are header to a counter-current 1 ~ N OV ~00~
WO 99159963 -5 PCT/ US99/11030 two phase contactor, wherein the gaseous

contents of the process flare header are directed upwards in a process
vessel, and an aqueous stream fl owi ng downwards contacts the gaseous

process 11 ar BnBiRfBhjelRbPine L itrart ifidriBRlis MY § BRIRLE forkhe Present

invention allows tor the nore efrective recovery o Thi's i nproved

recovery neans that |ess. HCN istﬂire ted to incineration, wth the

Fosul t1 MU 2o aRHrdS o RethpiMamicie: SgreBiRIspaHme 3 poridf of
process flare header contents obtained durnng 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 arganic maternals contained in the flare

header contents are absorbed in the aqueous stream.

An additional object of the present invention is the use of one or more
countercurrent scrubbers, co-current scrubbers, distillation columns, extraction
columns, leaching columns, adsorption towers, absorption towers, or selective
condensation towers to effect an improved process for the manufacture of acrylonitrile

or methacrylonitrile.

Addttional 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



DETAI LED DESCRI PTI ON OF THE | NVENTI ON The general recovery and purification
‘of acryionitrile of nethacrylonitrile, and the present invention will now
be described.. The reactor effluent obtained by the ammidpaNW;g??

propyl ene or isobutyl ene, amoni a and oxygen contai ning gas In uid bed
react or wwadeysmsicontact with a fluid bed amoxi dati on cakGR/YSH/11650
transported to a quench colum via a transfer line) wherein the hot

ef fluent gases are cooled by contact wth water spray. The cool ed effl uent
gas containing the desired product (acrylonitrile or methacrylonitrile,
acetonitrile and HCN) is then passed into the bottom of an absorber col um
via a tthagéléﬁmea ]icrﬂ@\evﬁ}ﬁﬁswe&ﬁﬁrﬁrpét%%ttﬁe PHIBWARS BF REY BdlIeWféd bis enters

absorber colum fromthe top. The non-absorbed gases ‘pass from the absorber

t hrough_a pi ed at the top of the absorber, and be directed to
the prd¥ ggcé)ggk’gqﬂseea(g'é’ﬁ; 1tcﬂe ?%%ﬁrqqﬁ}eqde"l’a@ z&rtB%r&vﬂuég_m% €aqueous
stream | ~ N OV 2002 WO 99159963 -6 PCITNS99111030 contai ning the desired
pr oductrepizethand phiaina by meansafitbadnstiumentaidiestand esnbigations aadisuladly t o

t he upper portion of a first distillation colum (recovery colum) for

f ur t herpgintedumit iptive apmeridednclaifee Po adhiete tise freguiagerhdasther bbjguistarfd om t he
top portion of recovery colum and sent to a second distillation colum

(heads jqQldéBrdanékavith thegslirbb§® of MY pras¥tifverdivh £ BRbokiBMdd h&ad

e
removed fromthe recovery colum bottom Non-condensabl e gases pr gsent at
the top,of the.r very colum, may alsq be directed.to . the process flare
header .dqsﬁ:@ﬁg %E%ﬁsﬁ'é%q rﬂﬁ?ﬁs ?%‘é‘erﬁtﬁﬁr"?’? VRN KPS EEG tEﬁﬂprQ & fromthe
columm, cooled in an overhead condenser, and the resulting materi al

di r ect e@actorefiyan obtamed durng the ammoxidatiom af ipsopyene or leng ttarned to

t he upper portion of the heads tower. Vapor phase material is also renoved
f rom t hguerdH columinwhexanh thediat eéffiuent gasiés\ae cohied by wodeatt evith dhaqeemised and
partially condensed effluent of the HCN product condenser is directed to

t he HCONsdtRQCKaditlg Wil cooldt® rddcitt &HBeRtdvamhedd {ohsh BESbrber ESIRUERNEFRN L he

HCN knock-out pot and returned to the recovery process. Uncondensed HCN)

along w sabl I 1S T gr h
nock- o HEN g 8 RAIEARAR < riEhAk Bkileds =BREHEY bt B et o an
incinerator, or purified and recgvere by conventi onal neans known in the

art. TheAwedyssSelution contginingsthe HEAMandaeyloggrile qrgnethacrylonitrile, plus other

impurities to a first 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 acrylonitrile or methacrylonitrile are removed as an
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

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



t he process flare header for safe disposal. A significant operational
‘probl em experienced in the recovery and purification of products in the

acrylonitrile and methacrylonitrile production procesrsTllii.s IﬂﬂV Zﬂp tion of
polymeric HCN, primarily in the quench and heads col umm.” fin-pa ul ar.

pol yneri c wihd/foeg3ns on the trays and internals in the headxnwsodpures above

t he 1 ~r NOV 200 WO 991 59963 -7 PCTI US9911 LO3Q colum feed |l ocation. The
solid polyneric HCN fouls distillati OH trays, over flow weirs, downconers,
and the like, as well as disrupting tHe hydraulic bal ance of the

| i qui d/ vapor interfaces in the heads colum. The formation of polyneric HCN

is well t : 1 fied. ess_units,
part corriRe catlact, whBlen W Gl oo BTe bitcene ok foRETHe: e

mai nterflﬂr}nce, the%ﬁol.%msne HCN is rempved fromthe process, along with any
accumul9¥ectad Ywargs o 8iRsaceRs s ek 8d aRpanesus streams flewingAqwnwame quantity
of polyneric HCN has not been neasured accurately, but rather have been
qual i t ontasty thesgaseoud processtflase hepdert materalotoesdrany theabiON theren.
Additionally, extrenely accurate neasurenent of the amount of HCN in the
process flare material is very difficult. Because |arge quantities of

non- condensabl e gases) such as nitrogen and |ight hydrocarbons, are vented

toth : : ] ut o [ ified wh
HON cont ent T RrgPeh paRh 2Bt 10} B aROEHecE (BEb R, of K ThisCI "or
slight inbal ances in isokinetjc ling procedures, slight calibration
error s 'MATQYEIIEEPYETY Mganstat ‘?ﬁﬁ%l‘ﬁ ?'gi‘ﬁﬂ?‘ R nSinesalion Wi hedegyitiaat i on.

An even nore significant disparity can occur due to the dynanmi c nature of

t he nartgceraser in@uasians FoovwastegascemssbusTioe. units that direct material to
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 nmaterial fromthe perturbed unit. Thus, any sanpling
nmust be based upon a cl ear i ~ N Ov 2002 WD 99159963

DETAILED DESCRIPTION OF THE INVENTION

The general recovery and purification of acrylionitrile of methacrylonitrile, and
the present invention will now be descnbed. The reactor effluent obtained by the
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
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



_$  PCTIUS99111030 understandi ng of the process operation, and al so upon
rassunptions of which paraneter best describe typical operation. As a result
of an inperfect understanding of the process chenistryfapdNQVW@R f1are
header material conposition, operators of acrylonitrile and

met hacr yl Qi bgidebg production facilities attributed nost | pswessoaiosbiCN to
the formati on of polynmeric HCN when perform ng nmaterial bal ances around
their facilities. Common belief, based.upon many years of plant data) was
that | ess than one percent ( 1 % of Dbyproduct HCN produced in such
facilities was directed to the process flare header. Although the |oss of
this i ; 1% , o ut [ in the
procersrgé ﬁ%{ﬁ’gg\é@gﬁg"ﬁg? g(%lm a 'Ad?%%rﬁ)%ﬁj%&g}t'% ? yﬁi@ﬁ%{éﬁ@ tﬁ%g;ﬁﬁ?g{g\’ needed
to recover th terial. This valuabl e byproduct was burned in_the process
(Far e racstardoyhe Babanasignas s Rt Rimp ESoury CvEnbior Rttt s o be
too high. In an effort_to further reduce any environnmental inpact resulting
f r om i nesoduetnurifigation Horipredudids reasversd &$ arlguidiftomdtie toppattion of
countercurrent scrubber was installed to process the contents of the

pr ocessrelcb@ér§ donrae and Beat talseBbad distliBfoPEQGRTS (héRIsScIGRALGia\tEfeBd
contacted with an aqueous liquid streamflowing in the opposite direction.

The nonnrfeoogﬁgwhga@%gteﬂoegg,%gght.ééﬁsreofe%&ﬁe% @@gg?ggéqi{;eh{ g@hﬁ{n' Bitom

di sengaged ream and was process flare
header gnd burned, as before. The aqueouys |iquid streamwas returned to the
recoversoﬁ'ﬁﬂnﬂﬁ?ﬁm%g?ﬁﬁ*ﬁpfﬁsﬁé‘gégt,heg\‘?ﬂ %&W‘F@V@H” GRlmnRay piseRe aqueous
stream which is used for 14 N Ov 2002 WD 99159963 PCTI US99/1 1030 _g_
absor bi digecied ta the progess flarecheaderg Im e heads colummd thebEdisdakery di stil | ed

to the desired purity level. Upon evaluating the conposition of the aqueous

liquid sleérhasd aat wemeded droni the €SIaNTRY, LobleddA 3% dverheddComderses arkiltaee
header scrubber) it was discovered that al nost ten percent (10% of the

ooy L RSO O RS BB B PR o 0 !
flare h?e%gr%ﬂedqgttﬁé iu%;lzér Jé‘r‘&oﬂioﬁ' t&\ela gggclis ?gwel_r'. iago} Qr‘?a er r?\%?esnsal {sl a sr.c(sa
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 returned to the recovery process. Uncondensed HCN, along with other non-
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 disposal.

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



header material was totally unexpected to operators of such facilities.
‘Until the material was actually recovered, those skilled in the art of

manuf acturing and purifying acrylonitrile or nethacryldni g no
appreciation for the high levels of val uable HCN bypr oﬁgcno\mzaqghad been
directed m‘}gﬁg%gr ocess flare over years of operation, n@crhiigeaesnon c
benefits ch'coul d have been realized by recovering the HCN at those

| evel s. Conpared to neasurenent of HCN in the vapor phase material in the
process flare header) recovery by counf er current aqueous scrubbing yiel ds
many tines the anmount of recovered HCN expected. The difficulty of accurate

vapor phas erent ounl ed the belief that a significantly
gr eat er@oj@a?%\%@%%mﬁepﬁ&l@rg@y%e% "f#uh tf(ﬁlés 8#%‘@%%@ Qﬁﬁ'%ﬁﬁo‘%{nd t he
difficulty in quantifying the actual amunt of polyneric HCN recovered
duri ng wrﬁté%ﬂ%ﬂﬁ%aeam%bke.w@awsu as disrupting thedkidrawie balangeofthe t o
conclude that only small quantities of HCN woul d be avail able for recovery
f r om t hgyit/eapsrsnterfaces rather hedds aitimnt he actual inplenentation of a 1 ~
NOV 20Q@2 WO 991 59963 - 10 PCT1US99/ 11030 recovery process provided an

i ndi cation of the true magnitude of the previous anount of HCN burned in
the process flare. Al though a countercurrent agueous contactor was used to

cnow m t he al1e trefioR o8 BOREnrCH BT wrthiy Bl Pof SeaBREEAES o

I nclude, but are not limted to, aqueous and organi c phase countercurrent
and co-@¥Antdied. YWWhempracess unds, partiguiagy theheads¢olumn. pestsPReted #88or pt i on,
absorption) selective condensation, selective reaction, and the like. There
i s an acdaneddating codineanainteriaricewthe poigmeac G is mmadved foprartae peotess, t he
flare header system w thout resulting in higher back pressure. Additional

concer ngjonh§ vifrearyoadBinfiiation BEcéPEsibA byPfaduttstdnd 46rR. SHBIGTal? tRE

energency relief ‘and control systemwhen installing a systemto scrub or

o qagrety bERymERETICH s e a2 TRl atf P AR TP DAL RS hor

types of reactors such as transport |line reactors are envisioned. Fluid bed
r eact or Qualitatively,assessgr 4o its dnpacten prasess PPE@bIINe wel t known in the prior
art. For

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
header, any minute sampling error is magnified when HCN content is calculated.
Such sampling error can occur as a result of slight imbalances in isokinetic sampling
procedures, slight calibration 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 material to
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



exanple) the reactor design set forth in U S. Pat. No. 3,230.246, herein

i ncorporated by reference, is suitable. Conditions for the ammoxidation
reaction to occur are also well known in the prior art N@Ve?@@@ by U.S.
Pat. Nos. 5,093,299; 4,863,S91; 4,767,878 and 4,503, 007; herein

I ncor por akaslodapoegsef erence. Typical ly, the ammoxi dati on prrREYASIINE0 ~ NOV
200 WD 99159963 -11 PCT/US99/1 |1 030 performed by contacting propyl ene or

i sobutyl ene in the presence of arrm)ni_aq and oxygen with a fluid bed catal yst
at an elevated tenperature to produce the acrylonitrile or

met hacrylonitrile. Any source of oxygen may be enpl oyed. For econonic

r eason%ndmmp,erngi d&f the p&s@sgrdp@%tfda, 438 AMd updi8ssNiBbGéts JolREhr ati o of the

oxygen to olefin™in the feed should range fromO0.5:1 to 4:1, preferably

from1l:1 to 3.1 . Th I ' f. ammonia to olefin in the feed in the
reacti oq?fﬁgg?%ef;‘ﬁgp‘?g%eg{v\w@#@?r :t'?nt 0 5:1. There is really no upper limt

for the ammoni a-olefin ratio) but there is generally no reason to exceed a
ratio of 5:1 for econom c reasons. The reaction is carried out at a
tenperature of between the ranges of about 260 to 600 C., but the

preferred rahgasebdt obaBibiperfert tGGerstanding petieaprlogeps Eh@mnisty el fracds) to
480 C. The contact tinme, although not critical, is generally in the range

of 0.1 ﬁé?e%a&@?H{Hiér)ial%hﬁo@ﬁ@bé?@%ﬁ%@%ﬁ%ﬂ%ﬁu&ﬁl@& ﬁgétgaiﬁgjgghel to 15

seconds. In addition to the ot her
ent invention are forth

catal ysts suitable. for the practice of th r )
in U. S'prpgygtl%gcgl,ttsgg,ﬁéggt,eaﬂ'g?%ti |ﬁS§?§C%¢*‘b§PgPS§e Fymatipg, Qf polymeic \57&81 be
evident to those skilled in the art, various nodifications of this
i nvent i Wher RErgemingdratsnal balpgersjasaynd;their fasgilitese Guspegibelieliibasedsur e and
di scussion without departing fromthe spirit and scope of the disclosure or
f r om t heparcoaryyeardof plhat data, wasd thatNe£3-thad0 el 8e60QA63) HBKprd&ERS/ 11030
HCN produced in such facilities was directed to the process flare header. Although
the loss of this material was an economic loss, the dilute concentration of HCN in the
process flare header materiai 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.

In an effort to further reduce any environmentai impact resuiting from
incinerating the HCN in the process flare, an additional countercurrent scrubber was
installed to process the contents of the process flare header. 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
disengaged from 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



-12 A J~iM5: What is clained is: 1. A nmethod of inproved recovery of
‘organic material obtained in the reactor effluent of an ammoxi dation
reaction of propylene or isobutylene for the producti T"ON@?rm@i trile or
met hacrylonitrile) conprising directing at |east a por process
flare hea&ﬁggg’g@;@rl al to an organic recovery process. 2. pliasi®itesd of
claim1l, erein said organic recovery process conpri ses a process sel ected
fromthe group consisting of aqueous phase countercurrent scrubbing,

organi ¢ phase countercurrent scrubbi n®- aqueous phase co-current scrubbing,
organi ¢ phase co-current scrubbing, distillation, extraction, |eaching,
adsor ption,, .absor sel ecti ve condensati on, and selectlve reaction. 3.
The met3Rsgripd d Fé’?‘?ﬁ Emd\HﬁE":‘rPe?f'W%glecFeéF@aﬁ”@ WSGE‘FV%@@H%“’&B%H ses
aqueous phase countercurrent scrubbing. 4. The nmethod of claim1, wherein
sai d ordpsaied pustpleeely process conprises aqueous phase co-current scrubbing.
~ ~ NOV 200 WD 991 59963 PCTI|1JS991t 1030 -13 5. A process for the

manuf acture of acrylonitrile or methacrylorntrile conprising transporting a
portion of process flare header contents obtained during the ammxi dati on
of propyl en 1 S

header contg'rj1 S %\?ﬂ@%&gﬁttﬂaecow 'tﬁoq‘néﬂ%uegggséﬁ !rlg'gns]q'l %n %ﬁﬁ\%gjt gst a
portion of organic terials contained in said flare header contents are
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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
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10% & () - - 10AdtiouUgh-a caMeiturient agifebus contactor was used to recover HCN from
the process flare header material, other processes well know in the art could also be
used with similar results. Such processes include, but are not limited to, aqueous and
organic phase countercurrent and co-current scrubbers, distillation, extraction,
leaching, adsorption, absorption, selective condensation, selective reaction, and the
like. There is an additional constraint of low pressure drop for the operation of the
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

nomat vent streams.

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 prior art. For
example, the reactor design set forth in U.S. Pat. No. 3,230,246, herein incorporated

by reference, is suitable.

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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ammonia to olefin in the feed in the reaction may vary from between 0.5:1 to 5:1.
There is really no upper limit for the ammonia-olefin ratio, but there is generally no

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

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
preferred being 350 ° to 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.

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.

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.
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effluent of an ammoxidation reaction of propylene or isobutylene for the
production of acrylonitrile or methacrylonitrile, comprising directing at least

a portion of the process flare header material to an organic recovery
process.

2. The method of claim 1, wherein said organic recovery process comprises
a process selected from the group consisting of aqueous phase
countercurrent scrubbing, organic phase countercurrent scrubbing,
aqueous phase co-current scrubbing, organic phase co-current scrubbing,

distillation, extraction, leaching, adsorption, absorption, selective
condensation, 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 organic recovery process comprises
aqueous phase co-current scrubbing.
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6. 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 distiliation column.



