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3 1. JAN 2007 PEROXI DE | MPURI TI ES REMOVAL BACKGROUND
'OF THE | NVENTION 5 FIELD OF THE -1 NVENFt ON The

present invention relates to a process for renoving 14 JAN 2007

peroxi des from peroxide containing aqueous waste

streans such as those fromthe propylene

oxi de/ st yrené nononer technol ogy so that the treated
ESaRE

stream can HEERGXREAMPERICE MOVGLto its .
di sposal . 10 DESCRI'-PTION OF. THE PRI OR ART. The Oxirane

process for t he 8roduct| on of propyl ene oxide and
styrene AR GROUND Obc d4E BIVERTIONr eat commer ci al

ot T "GEEBROR T FTVENIN on of tne pr ocess,

él'thlaynnbeetzrtenrerenhon oalatisziedat prozeby Ifbe retatving peroxides from

perox ¥ BORRRNSH ol LSBT YR e Bt Sncors Form e awppdses

oxudelstmede raoldlombrabetﬁndlo@} banplat thadirédied ]strI@Bﬁ"i‘Y&:an ehfRPler

dtoformstyrene nmononer. I'n practice of

processﬁ%pgo% ?fs IBRR33L are a nunber of separation and

recovery S UBESCRIPUOKEDE OPSERRIESR aARTeams are forned
[S%thSt be di sposed of in the, 20 face of ever
SRy PERRASE JRMENR Arodaesiiosy A prapylanar ¢>side and styrene
monomét%@ﬁﬁcess' P he@:%t%%ﬁ?e?cr%,rﬁﬁb%cgepfﬁg‘ Eést?c? géfent

t he past may uture onger perm
describieg: 8tigi pﬁ@r:ess isoHsS. datan] 2 36 1,685.5 larae Vbrelong odithe qireckss,

el el 89 AR &TRAENERESLS WLMBESIL oGl ipgons

hydmperox@ecm @aiabfhcéﬂlwgacted i npicpyiEmestoi fdito pvmsyiematcarde and .

a t estr
pheng'e@m/ hesaé’% g‘?d’n#‘% yren@r\?grtgng? gtf%t‘é%s’s“? "o styrene
monaonerhy| benzene is reacted with nol ecul ar oxygen to_ o
r%d i%' benzen hydro ero ide. See, for e | e,
[ Bk, o e BreES Sese a8 muosh dRBbarati) and fespvesy
steps. arahtaivued puidehseamhs etdwrdnbeetz err@ch MUt BErdi&posers of ih the |
ne fromthe vapors and to :

face of Bl R RO NG CorMeave: 1 RIPWLFEaness, cighagel
practicés I\nihlcﬁ] Wetéopénﬁtté’cﬁ% IRE P A&t rRFOVRIAE f[rfrﬁé‘ tee longer be -

A /% ?r, éolng[rde%a%?tf efforts are being drrected to bring about -
:mprovements in procedures used to treat - propylene oxrde/st:yrene monomer
purge streams. _ S _

One such purge stream rs an acrd ic wastewater removed as a drst:[latlon
sides_tream In the Oxirane propylene oxide and styrene monomer process,
ethYIb.enzene is reacted with molecular oxygen fo produc:e ethy[benzene
hydroperoxide See, for example, U.S. Patent 4066 706, ‘Vapor from the -
oxidation is contacted wrth cool ethylbenzene in order fo. absorb contamed
ethylbenzene frorn the vapors and to effect economies of heat recovery. ‘Normally
a'liquid acidic agueous sidestream is recovered fram the contact/absorptlon zone

of the absorbér and an overhead vapor stream mainly comprised of nitrogen is

also recovered The acidic wastewater oontatns m addltlon o mrater and vafious

~ organic acids, sigrificant amounts of perox<idic matenals. Considesration has been
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of the absorber a nd an overhead vapor stream nmainly"
conprised of nitrogen is also recovered. The ac|dj

d P.»
~.wastewater contains in addition to water and var o{is’AN"lﬂﬂ?

‘organic acids, significant anount s of peroxidic

mat ti,on JAN, 007, L
alEndn bi e SRiRhsn gt en has Do o2 d I 2907 facn i a
biepohaidxest g %W@G,Slirhﬂidﬁrﬁ sthipblhg SrganicBitRRN8 thiotreatment is an

exceedi ng imts. First stripping organics before

oBligt ek e o EREUToin PBTIesRUS RORSeREalions BEGIaokRes forming
: V\ﬂﬂmgtﬁ Hﬁpg}ncentrati ons of peroxides formng wthin

e stripper. 51n U S Patent 5,993,673, a procedure

- for U‘etjcﬁrﬁﬂiengﬁi@@iacﬁ?ﬁdacprméutﬁaﬂos def:@npstmmmpmmt@cmnatenals

Is Eg%\i"ﬁl ﬁh&re?\ﬂuﬁ‘i%u%ci% r%gﬂ%&.ﬁyg%ﬂ% f@f, cétmta&e@ \nﬁtﬂl ’adsoiid iron

pronoted  al um na such
pdﬂc@hasncmuimima cakdlysisto daffack saeﬂh teedmpositior. r ﬁgendsmaepd that a

ed to n which is f '
fiehsaf O it SRR of, "50E St g dpcitined by the

péfmicmdacnmmﬁgmfna |ndependent source of nitragen ' :
represents a si ﬂ}shfl cant

accolHAHER FYEETSmelEr B rocesﬁé"ht' ‘%?—PE“HG%%P"CB f nitrogen

réi:iréééiﬁ@ra \G1R@AIficEAOProddie SYethE®l I ateBfianBe SURBP tH§resent
whi ch resul'ts from peroxi de decanposition thus

In GBI, RPWENET BT8R NARKENS cl5 OXERIEA1eBR 0 SIYRaRBcPXygen

Vi)mdhr REEGR frden PR GeED Ekﬁdﬂ\fﬁ‘é%bgﬂiﬂﬁh@%%@m@xpense of
h the invention, acrare aqueous process streans

S@WE’hPW@“@SQdﬂFfEO%i ds, peroxidic raterials and

et hyl benzene are Rjd%iw"fhE nENBbYst at

~condi tions effective ose-the perOXidic
mat e aatsoananqawe\mﬂbxttngemmnum ayldtcheqdeowp@mqeisenstreams

B

" atdedaliystr atatoroditiohs effesatpleoti isim::gatpoaeﬁhe rpeEsoxidic anatetiads and the

BRI EF

' Th h d,d
o, [ TR B e rm S on e chiveb Syt 3 et o TRirfch of the

nﬁ?E?géh hﬁﬁoiﬁmr&?ﬁoﬁ\&hé&hmbérmaeeﬁ@jaﬁ)ntmmﬂw@iﬁé fsrmation of -
SI geciall gPIica detotreatment of
explosive gas mixtures Is avol
BRIEF DESCRIPTIO N OF THE DRAWING _
The attached drawmg ilustrates schematically practice of the invention.
DETA!LED D ESCRIPTION
The process of the invention is espeCIaIIy appiicable to treatment_ of

aqueous acidic purge streams from propylene oxide/styrene mon omer production.

‘Such streams are predominantly comprised of water, organic acids, peroxidic

components, and ethylbenzene. Genera fly the ptxr’ge streams cornprise by weight
at least 70% water, up to 20% peroxidicf cornponents, up to about 30% organic
acids, and up to about 1% ethyibenzene * Generally the pH is about 1.5-3.

' The invention can perhaps.best be described by reference to the

accompanying s chematic drawing. Ethjyibenzene is fed via iine 1 to oxidation

~ zone 2 whereir the ethylbenzene is oxidized in the liquid phase to form

ethylbenzene hydropercxide. Reactant g ases comprised of mole cular oxygen and



aqueo'u's aci di c purge streans from'pr‘opyl ene. -

oxi de/ st yrene nononmer production.  Such-streans grf AN ?nﬂ?' ‘

predoni nantly conprised of water, organic acids,
peroxi di ¢ ‘conponents, and et hyl benzene Genera fly

inert nitfegepussge atareRiFoGRERItb $endY \NeellrQQ% llﬂ}stljaﬁ\?esé%gjﬁ:i@%gpr

to 20% peroxi di c conponent’s

- carrying agr“‘l% ogrggt@(ﬁr@ deggitpedpfor gxamjet, i U%. eFtdterhtbletD%eT@B

| t
SRRy ol o M VB o8

s remggeq,ﬁr@gh)zpﬁ@ 234 \eling Mcardt ﬂ\m sigeartt by bendsieini e f@sirane

wocess iSSP ERIERERRE AU i o form
mewgusazeghgbmr@emmm a W@F&ar@%ﬁﬁx@@@%’l nt§8gen

_ d AN 2007
“and etﬂ&lb@ﬁk&%u eth%)rg g/etﬂaﬁater n%(i.l g @/qr@ugmezggéz,t@aterms is

trogen a

' separaded I\llal diser atirore condi 2i i FaBtes %@réé’dd?ﬂm%l‘sst @ﬁtch is a

10

tion ar descri bed, for exa ,
°°“"e“3'°8% VAR Penlrst wsctRelatnslvOea@t!md etluylbeunqme sedled

to zoneb I8 méah@rblﬁfﬂ? TYAAEQR SHA e |i énd Slﬁglb%ﬂz%ﬁé’ 2 44

this stream can e use hée o

- inimate §°Bl36£lé/§§ VFEPrfiefé@'t” agner? whlﬂo@bsswblremmzmcbemwobmne

- The heﬁﬁﬁmm@ﬁthy&gﬁﬂ@qe @é‘éhﬁgassgg ﬂ%H‘ Qﬁ ﬁngﬁltg%xrc(iatlon
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a vapor stream conpri se

'~ z0ne Zet hy| benzene together with water, aC| ds and various

PRIERKIoELE BB AE G SideRire BRSNS 1l 101 8 v P AcAe
is passegp’@r perpyde diecompasitianonme Red:tmrdetrebartalwmdelcbﬂﬂébﬁtlon of

'_ contam%ﬁgyergﬁglg:ﬁ@‘itgh%lé ?zlgl( éopltag%ftz h ebgﬁgérﬁ.goslgglh %gqclg:glﬂajused

can emplrm areclie cacbelysdias déddnibed poUSS, Ma@sneepes 623Whi | e
The heated Ii qui d

d th | b
B RO o @ BBt SAEEAR, ceheay Ta rnanged
alumma)x callatylsbnof 08¢ 2PatBnt 25988673 aC\éQn&Jd ' ﬁéléﬁ:g%hgﬁﬁ r %‘fi‘l@

passed

' r eno from one 6 via line ‘
homOg%%t &%té&ﬁ‘ﬁb et?'&’ﬁ*"é’@ﬁén dheydegcempostioal yAn o?specaally -

preferre?liem@ﬂmﬁ'etts Pusé Fec@NtReRfteRt %'ag'c%teg?sftﬁ{ wiich c%@feet?]e

tal Q T e dECOlTpOSItI on Br ocedure use can e :
cailysily F'Bpf@af'alelvs%dalsddeee splition 19f e, catatyehin smssa bé&zyl

areohollaf]he@dfllﬁbﬁg of St ARCOMPRRk] ﬁ&;t%toar @‘qugl{i‘eésﬁt .

Whetes B?@OQW%SIl%ﬁerl:tb@eaedesommmon procedures are

employed catalyst concentrations llustratively of 2 to10 ppm by weight as Fe are
employed Decomposmon temperatures of 30 to 10 0°C are useful and resrdence
times in the decomposztton zone of 51060 mm are preferred

Although Fe (Ill) acetylacetonate is especially useful other soluble

catalysts preferably compnsed of transrtlon metals, can be used. Examplees are
CuSQ, Nr(OAc)z, (NH4)2MOO4, Fe(NOs)s and the like . ,

An essential feature of the process of this inv-ention is the use of at l=ast a
portion of the hitrogen vapc:r stream from zone 6 &s a sweep gas to dilute and

Aremove oxygen generated by - perox1d|c material decomposltlon from

- decornposnt[on zone 9 and to avoid the formatiors of gas mixtures whickx are
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20 honobgeneous catal ysts can be enployed in the
deconposition. An especially preferred. procedure is to

use Fe (111) acetyl acetonate as catal yst ‘i n which -

cakEr-.e the catalyst is appropriately added as 3.1 JAN 2097

fﬁaﬂ{,ﬁgb]@ar@‘x piddfecatal yst in nethyl benzyl al cohol,
aceto henone or et hyl benzene, or a mxture of two or

. nor e 1 W@trewwmlmbmgmmd$fln|tmgeﬂ nidsﬁéﬁ from zone 6 asan
: r cat al yst
SRRyt o TSy B i s

CampFieedog  theavpiitpycesh. pmc@@@@m tfoiphed Wﬁét@kiH@%&Bnﬁganon is

f apd d t
<HBRBIRb  BISS e OF seditis ivioe aPesam odeRIRted in perosdc

cAhipboEgh iSesdparhied agetiNé a0ChARA:R l?esftf‘rﬁfé‘?‘ﬁjeQLth tgﬁé‘érﬂ)entionaa |

ot her soluble catalysts, preferably conprise
PIQSZHYISSi on metal s; can be used. Exanple=s are

CuSOAs ANr&GhE )t th(e'\ﬁﬂc)v’e'\@r@’ées': ésmﬁkﬁ\ngavmﬁm Irgnaqrgeved as

essentjal feature of the proceé s 1
CpmRarrebiopprageduses where gopturchassd inket gas isogsedviapdhe oxygen
swkggam from zone 6 as a sweep gas to dilute and '
renpove oxygen generated by peroxidic material

decofpeBvenian s tnthedBusrgiesi byi the famrendenntyles, avoi d

~the formation of gas m xtlres ch are 3 3 1 JAN
2007 flammabl e .or expl OME vapor stream mainly
con‘pRB&Eﬂh@fto ifie Fingem qiagisenzéno s rang e Ase abr 1 370,000 Ibs/hr

- h 10 to th t
VIR R R ASehs A eI PSS rhe s i hmzene is
reax;egbwrﬂi onodulzr mgeﬂltdeoﬂﬁcaﬁp%h&éﬁ‘ h&/&roééf@?lﬂéat égldlzmg _

I i.n queous e stream dépl et ed
e# O&'ﬁ; t%x3f9§n g7a9t BWI%i Téitrpgiﬁelsiﬁedrtd 20me 2 via

_nfmes étlfﬁeh@te bf eao@mbwheonvent ional procedures. Asa

reSLLé (gf the above process, substantial savings are ;
achi g oxddatedamenet foppaase? via et at thesuathab 070,000

Ibk PeF ho@aSThe dii@se fohtdifes W@'egthgy Qpae‘é‘ﬁf Hycf r]_%%{amde and this

invention is further illustrated
oxigaifs Eactedutiinrepylere fosioinm grapyldnseosiilg (noé, shown).

~ethyd bﬁd&?eél?eérﬁ Jo‘ﬁﬁr%tedtbp%v'é?g}h? o9f66°} t?wg)rlb%r?zoeln% BEEA: nitrogen,

0.4% water, 1% oxygen and 06% other materlals is passed at the rate of
5,050, 000 Ibs/hr from zone 2 wa dine 5 to vapor/liquid contact zone 6.
Ethylbenzene is fed at the rate of 1 1 80,000 lbs/hr to zone 6 via fine 7 at 400
and in zone 6 is intimately coniacted wnth the vapors from zone 2 a the rate of

5, 050 000 ibs/hr.

A liquid ethylbenzene stream at 130°C is passed from z:one - 6 via line 1 to

oxidation zone 2.

A ltqund acidic aqueous purge stream is removed from zbne 6 via line 8
and passes at the rate of 2500 Ibs/hr to decompos:tlon zone 9. The composmon
by welght of this hqu;d stream is 839 water, 6% organic aGIdS 9% peroxidic
materials, 0.1 % ethylbenzene and 1.99% others.

Decomposution zone 9 is packed with an iron promoted alumina cata!yst

- such as descrlbed in U.S. Patent 5,993,673 and the acidic agueous purge
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via line 1 to oxidation zone 2 wherein at 160C and 30 -
psig the ethyl benzene is 15 reacted wi th nol ecul ar
oxygen to form ethyl benzene hydroperoxide. Oxi @ tiffeN 2007
gas. conprised of 21 nol % oxygen and 79 nol % nitrogen

| ,streaTg?fc%ﬁtdcfédZ@tnSOzCVér% 5l ;bsﬁ@v@’th%gé? nfétt %RIEE%QG%S are

hr. Liquid oxidate is Trenpve zone Vi a
effectiyedp depempasetias peregdc ovteralpise e afoeeus Mirgeoxi dat e

 SPMALNTe heltb UPbIMHBERTERT N RGLOBAR S0BLILS ore

- 20 oxi tels react W th
passegxyiddinend® teéwe 9. ATham)NasmrBea:mmmmmptny sexighh \abeitghs %

toggh, S S92 SR SRID DEPIN: et LA,k o

~ sweepthe W) fmﬁeld)symerﬁmdm@ﬂapbsiﬁcm lfﬁoﬁEtHie Bueo us liguid

t act, ben en is fed at

: /1] d t
purgey PRV “itedat Bk $56fCPE ot niico eihienae, 1%
. oxygeAGBd R5%abteianig ﬂé”rﬁmﬁad Borthtoh8eh Q/ﬁé’l:ﬁ@ mi %"Eftlﬁéjra‘f& B’f ééb%o

vapors fromzone 2 a the rate of 5,0 00 | bs/ hr. o
Ibs/hriard i sirea 6’@1"&@ﬁeﬂ%rPF'eam%ﬁG'ESG@qU§OH&él§§@ PUrom ztmm ,

substéhttéllyﬂ ekt pbrd:RidicOMatHAOR BRBG <A aftHe AW Bf 9&000'1 Bs/hr yia
ueous gurge streamis renoved fromzone 6 via |l1ne §
syBSau) be fartheiieatad psoonvestienal peoceduress,
- deconposi tion zone 9. osition by weight of
this liquid streami SET@ <I:é)ﬂpter " 6% organi c acids,
doxapeRie i igirepeataceexcsps tha. @%mmlmzmgamdompgm of

= oS SISy SH0E g SRR Uy e

upper Partenthes |i@dd §mnamurctdmeeacfiajhne diseadrsixpd vgth 0.873lblhr of
ron ff Hochf 2peBhEas AAMF T etay Pesshran s By thrbugn

- -deconumsmmoz:metmat pE0°Cx anit Q7 e résilderice fime iﬁiﬂgé@@l?mm The

. vaor BYERF kS8R SR TE beeRBiLif the AEpaostesn anbeene 9

swveepliitp@ith itahe bygron sl by pavokiabebaHbodiide. S nitrogen,
3% oxygen,; 3J0 ethyl benzene and 1 % others and are

effective to sweep the oxygen fornmed by peroxide
deconposition fromthe aqueo us liquid purge. A vapor
stream by \NEI ght of 93% nitrogen, 3% ethyl benzene,

3. 1% ' '
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oxygen and 0.9% others is renoved fromzone 9 via line
11 at the rate of 98000 |bs/hr and this stream can be
flared. The acidic aqueous |iquid purge- stream 10

substantially free of peroxidic materials is redovdAN 2967 -

‘at the rate of 2500 | bs/hr via line 12 and this

- Wt ceAaIncan be further treated by conventional

exc

d t ed
Dot e BB S BT i SESHE R Bl o

prbﬁgléﬁé Ofxid&BR e RicEdmef Olbroldbat(tbrﬂ cOhidthird @ngane aEi@lVe, Qeroxu:llc

or sweep in the 15 uizla rt. The liquid stre
mMakaragd @t B\WVAPEP'"IZﬁ@e gihig

.eﬂwgBan(ét]r&)to %@I?%nz%‘ﬁ@}qh?gﬁbﬁer(o% 368 2cokBsrihy %]:Pérately a vapor

SSesS I n ow t deconposition zone

stm anunmsnm;s ngmgeesandcmrﬂwrd aneeors pyrggcsiream. armh @afa!ytlcally-

dé’@oﬁ@oosﬁﬁ ‘?)aee%)h&‘l rrﬂg{éﬁﬁg 'VHI @ald Eﬁr Os@’%ﬁﬁ h%%g%n‘felﬁ? which

I on O Zone

cdmprised b\yeplangmxy@erd genmnmed tbuydhe dec8mpoguikin ARty at MBst part of

process for. purifying an acidic aqueous
S%P’@?rs%qr% from propyl ene oxi de/styrene nononer

product i O‘hecpmwsal oY ol ganil c wherals, apesieti datalyst is used for

material s and. et hyl benzene whi ch production included
deGRnosing PSFOXAE BIAPHS- 5 et hyl benzene to et hyl benzene

hydrpper cmlects?o@m seaMeH WiefRPar dBbikerRectabedtalyst is used for
stream conprl si.n i trogen and a |iquid aqueous purge .
deganRRing RETRH g’&ﬂt‘?r@éﬁ l'y - deconposi ng peroxidic

mat & i al ft’hbrbrﬁééé}, SUEER St 1RBMIN A (HIWC@&?IEE&E:’\%' 8fused for

conpri ses swe cﬁlpng 0X gen generated by th

deRannsdnd Prend mat%naSL east.,.part of sald vapor |
stream 10 2. The process of claim 1l wherein a solid
catal yst is used for deconposi ng peroxidic materials.
3. The process of claim'l wherein a hompbgeneous -
catal yst is used for deconposing peroxidic materials.
4. The process of claiml wherein iron (111)
acetyl acetonate is used for ‘15 decorrp03| ng perOX| d| C.
mat eri al s. 6
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