BASF Akti engesel | schaft AE20050466/rs PF 0000057340/rs PCT-Text "as
originally filed" Process for isolating N20 Description 5 The present
invention relates to a process for purifying a gas mxture GO conprising
di ni trogen nonoxide, and to the use of a purified gas m xture which

conpri ses di BASFogdiengeselix¢lcdt and iAE200584660H ¢ by sudit @0008T¥MErsas an
oxidizing agent for olefins. 10 The prior art discloses various preparation
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i nst ance, ?ﬁ%@h es a process for preparing dinitrogen nonoxide
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1. Oxidation_qfk. I Cycl ohexanone", React. Kinet. Catal. Lett.
Vol . 76, No.O’Q&E%%%)%g&%@%oa and K. A Dubkov et al., "Non-Catalytic

Li quid Phase Oxidation of Alkenes with 35 Nitrous Oxide. 2. Oxidation of
Cycl opent enepdqn&sleORRDIOBNBBER disEB8G a priSt&i§ For preparing dinitrogen monoxide

15 by catalytic partial oxidation of NH3 with oxygen. According to WO 98/25698, a
catalyst composed of manganese oxide, bismuth oxide and aluminum oxide is
used, which leads to dinitrogen monoxide with high selectivity. A similar catalyst
system is also described in detail in a scientific study (Noskov et al., Chem. Eng. J.
91 (2003) 235-242). US 5,849,257 likewise discloses a process for preparing

20  dinitrogen monoxide by oxidation of ammonia. The oxidation takes place in the
presence of a copper-manganese oxide catalyst.

In the process disclosed in WO 00/01654, dinitrogen monoxide is prepared by
reducing a gas stream comprising NO, and ammonia.

25
The oxidation of an olefinic compound to an aldehyde or a ketone by means of
dinitrogen monoxide is described, for example, in GB 649,680 or the equivalent
US 2,636,898. Both documents quite gencrally disclose that the oxidation can in
principle be effected in the presence of a suitable oxidation catalyst.

30

The more recent scientific articles of G. L. Panov et al., “Non-Catalytic Liquid
Phase Oxidation of Alkenes with Nitrous Oxide. 1. Oxidation of Cyclohexene to
Cyclohexanone”, React. Kinet. Catal. Lett. Vol. 76, No. 2 (2002) p. 401-405, and
K. A. Dubkov et al., “Non-Catalytic Liquid Phase Oxidation of Alkenes with
35 Nitrous Oxide. 2. Oxidation of Cyclopentene to Cyclopentanone”, React. Kinet.
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PF 0000057340/rs -2 Catal. Lett. Vol. 77, No. 1 (2002) p. 197-205 likew se
descri be oxidations of olefinic compounds with dinitrogen nonoxide. A
scientific article "Liquid Phase Oxidation of Al kenes with Nitrous Oxide to
Car bonyl CoripsSF addktiengesellscliaft St ar MER0080460/rs i n Adv. PRAMINOSTHOAs. 2004,
346, 268 - 274 also includes a 5 nechanistic study of the oxidation of

al kenes with dinitrogen nonoxide in the2-liquid phase. The synthesis of
carbonyl conpounds from al kenes with dinitrogen nonoxide is also described
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cycl ohexanol adi pi ¢ acl es o rocesses I n
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oxi dati on ofoMsQ@O@%ﬁ:nqt%namd{aofn epfd adsles anflonWatdm s iakd 'p?eI{%Fédd to give
dodecanedl car boxylic @ the p rtlal oxi dation of NH3 t 30 For
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i nstancel? We908P830 By 835795 bss setonsii AcorEDREA OUEon Shets Spesse
conditions from cychc alkenes having from 7 to 20 carbon atoms. WO 03/078371

discloses a process for preparing substituted ketones from substituted alkenes.

WO 04/000777 discloses a process for reacting di- and polyalkenes with dinitrogen

monoxide to give the corresponding carbonyl compounds. The purification of
20  dinitrogen monoxide is not mentioned in these documents.

It is likewise known that offgas streams comprising dinitrogen monoxide can be
used for further reactions. Dinitrogen monoxide is obtained as an undesired by-
product in various chemical processes, especially in oxidations with nitric acid and

25  there very particularly in the oxidation of cyclohexanone and/or cyclohexanol to
adipic acid. Other examples of processes in which dinitrogen monoxide is obtained
as an undesired by-product are the oxidation of cyclododecanone and/or
cyclododecanol with nitric acid to give dodecanedicarboxylic acid and the partial
oxidation of NH; to NO.

30
For instance, WO 2005/030690, WO 2005/030689 and WO 2004/096745 disclose
processes for oxidizing olefins with dinitrogen monoxide, specifically the
oxidation of cyclododecatriene, of cyclododecene and of cyclopentene. All three
applications disclose that, in addition to other dinitrogen monoxide sources, it is

35 also possible to use offgas streams which can be purified, for example, by
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processes for oxidizing olefins with dinitrogen nonoxide, specifically the
oxi dati on of cycl ododecatriene, of cycl ododecene and of cycl opentene. All
three applications disclose that, in addition to other dinitrogen nonoxide
sources, it is 35 also possible to use offgas streans which can be purified,
f or exanpl e, BASF Abieh@eselsdBAR- Akt iAdRPOS@dd6shal t AE2 PIFSIDO065TIH0RS
0000057340/rs -3 distillative nmethods before they are used as oxidizing
agents. Both in the preparation of diniBrogen nonoxide and in the use of

of fgas streans, N20 is obtained initially as a dilute gaseous mxture with
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di sruptive ect specific a icatlrons an ose whi ch behave inertly.
For use as an oxidi zi ng agent, gases having a disruptive effect include NG
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"nitrogen oxioffonedts can H€ divagsl info tHie GAHIEIL KaveOd dish%;tiﬂé QSR for isPycefid | on.

Di sruptive secgndar cgg{)onerht%ébgl so i.nclu NH3 an or(ﬁanl c acids. For
speci fi ¢ apAPPHEEALCHH and osg W chaxe nertly. fiariusg 25 4B oidiFng 3ge BBRSXi de
used ?gforﬁﬁm 4 @RAIptioe efftarineluddTIcs, orf Qi eki@pls oxiendThe tdrmgeﬂo,p’pgoxi de
as an oxi di zi,ng. agen it i cessary. to renmpye di sfuptive .s ndary
Component s ddESI00d e Fogtexh ot 6 gnempitradoRcrterpic A& ueoigs Revoui ng
NOx ar e knovwhdra aps il rozi2ohrel b ioanuindepfromrl &r 6, exfeptaNivinstsad of therternd or
exanpl e, by M Thi et.. al in.U.lrmann' s cyclapedi a Edition, 20
2000, Ellé)ct rlgqn(?’b’ r?‘%}ﬁln,mEﬁﬁ%’% é)rgldg%\li .t faI(:SOA%Sl%Q,lﬁh}hfr%ogliexlcqqg&leawagﬂ trogen
xi des", Sednventiof. Rispupgive Semndpylcompoiems 3 0@lude Ni1; atebwgaiescids.net hod as
to how NOx and 02 can be renoved from an N20-contai ning gas stream The NO

is renoved by catal ytic 25 reduction with NH3 and _oxygen by catal ytic
reducti on wikay spgeifie genlieatiops.heis pecgssanny aygaht die dimvegenr monpkise msehod has

t he di sadvanjqge &Qaite?étﬂﬁl. m&%ﬂa f&otﬂ&qsgien@% aﬁﬁﬁgg)geh hidRoxife Ms0hn

depl etion of ogxygen, tor exanple to nore than 0% the original anmount,
i s possilsl e GwliginghResntall IoReEseSAIIND geNvVdisiptiErisceppgary exmppnealoichpdm 3 to
5% of the anmyBén oF hitbB@l dMdRNPOENT .

Processes for removing NOy are known in principle from the prior art. A review is
given, for example, by M. Thiemann et. al in Ullmann’s Encyclopedia, 6th Edition,

20 2000, Electronic Edition, Chapter “Nitric Acid, Nitrous Acid, and Nitrogen
Oxides”, Section 1.4.2.3.

The application WO 00/73202 describes a method as to how NOy and O; can be
removed from an N>O-containing gas stream. The NOy is removed by catalytic
25  reduction with NH;3 and oxygen by catalytic reduction with hydrogen or other
reducing agents. However, this method has the disadvantage that the product is
contaminated with NHs. A high depletion of oxygen, for example to more than
90% of the original amount, is possible only when a loss of N,O is accepted, for
example of from 3 to 5% of the amount originally present.
30
For specific applications, it may be necessary also to remove the inert compounds,
since they can slow the desired reaction with N,O by dilution. The term “inert
gas”, as used in the context of the present invention, refers to a gas which behaves
inertly with regard to the reaction of N,O with an olefin, i.e. reacts under the
35 conditions of the reaction of olefins with N>O neither with the olefins nor with
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30 For specific applications, it nmay be necessary also to renove the inert
conpounds, since they can slow the desired reaction with N20 by dil ution.
The term"inert gas", as used in the context of the present invention,
refers to a gas which behaves inertly with regard to the reaction of N20
w th an ol efBASF iAltienpesllichatnder AE20850466M4ai t i ons ofPR00H008ZRMIEN Of
olefins with N20 neither with the olefins nor wwth BO05/0466 BASF

Akt i engesel | schaft AE20050466/rs PF 0000657340/rs -4 N20. Inert gases

i nclude, for exanple, nitrogen, carbon dioxide, carbon nonoxi de, hydrogen,
argon, meth r wer the
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reaction. di scl oses, for exanple, process for purifying
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di oxi de 3and gaadseimdahi¢h canbetuséd Hi¥edt§TR ot dedcliBngas m xture is subsequently
i quefied by conmpression to 10 from 40 to 300 bar and cooling to fromO to

-88C. Fromthis liquefied gas mxture, dinitrogen nonoxide is then renoved.
Al t hough thIDEQEBQQ@m!thIcR%ﬁfseﬁ faruekdngiat laOpro%as:ls ¢@rn§Qﬂf)rﬂgldlﬁ1t1©fgeﬁ he N20,
ati

it is econom cal attragtive 0) sure (60
bar) . thon | ot e BtonsE ef it b SSichee A Al A A ot s, 15
US 4, 177, 645nilialig Irenae&damdrthe gs:smﬁxmrerle rs’obsquenﬂlnyrhqueﬁg%y gomprassion fts om

ff ' f d-a, |
orf9as i LRI DS SRR 3 RS, R P ady B
descri bes a mentlhe,ddihhrogen Enmoxig 1k cnherbrmiavn@, Althaught thessmethodhabBi@vésya | ow
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However, as a‘%sc{c‘?a%ﬁﬁlgﬁ aﬁ&‘?c@été!h pressures and | ow tenperatures, a | ow
terrperatl%r

US 4,177,645 discloses a process for removing dinitrogen monoxide from offgas
streams which likewise comprises a prepurification and a low temperature
distillation. The application EP 1 076 217 Al likewise describes a method for
removing low-boiling impurities from N,O by low temperature distillation.
20

US 6,505,482, US 6,370,911 and US 6,387,161 also disclose processes for
purifying dinitrogen monoxide, in which a low temperature distillation is in each
case carried out in a special plant.

25  However, as a result of the high pressures and low temperatures, a low temperature
distillation entails high apparatus demands, which make the purification of the
dinitrogen monoxide with such a process inconvenient and costly. Particularly
troublesome in this context is the fact that the melting point of N>O at standard
pressure is only 3 K below the boiling point. It is therefore necessary to employ

30  high pressures.

DT 20 40 219 discloses a preparation process for dinitrogen monoxide, wherein the
dinitrogen monoxide obtained is concentrated and purified after the synthesis.
According to DT 20 40 219, dinitrogen monoxide is prepared initially by oxidizing
35 ammonia. The dinitrogen monoxide prepared is purified by separating the oxidized
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distillation entails high apparatus demands, which nmake the purification of
the dinitrogen nonoxide with such a process inconvenient and costly.
Particularly troublesonme in this context is the fact that the nelting point
of N20 at standard pressure is only 3 K below the boiling point. It is

t her ef or e neBASE Aktieh@eselifhayt 30 AEAV0S04669esr es. DT PF 00B003TB40SC| 0ses a
preparation process for dinitrogen nonoxide, wherein the dinitrogen
nonoxi de obtained is concentrated and pdrified after the synthesis.
Accordlng to DT 20 40 219, dinitrogen nonoxide is prepared initially by

epar at | ng tRemoyoncek AL By sERAERIRH .“%ﬂd@é"éﬁﬁﬁ% Ehichs RilbIaOieR r < pr

0000057340/ rdssorpiomyamdsr gpdiced npresrureat Sergnaary abyopgitentsn aten demovidg rforpr essure,
which is foldy f& B n@ ﬁ%ﬁ?%ﬂ%%ﬁ%@ﬁﬁmh%b&ﬁ&ﬁn?&@ﬁ%@mﬂa}:
wth an alkali sol uti on.

conponent s ar exa treat nen
Accor di ng tdlSEﬁ'aszﬂ)leégl"Qll@OTW&tabﬁorPBOH g gasmixteresol vent for the absorption
of the gas mxture. 5 It is possible vviththe process disclosed in DI 20 40

219 to separate t di fferent [ oXl ,-hut the process _entails the
use of |argdt éﬁrﬁﬂfﬁ‘?’?% WQ@?FSSAL\ﬁ 'Ib'ﬂg‘if‘%% i SCHagie flﬁe‘igﬁ%‘f& ption
8\2'162 g7t g Ej h&nlﬁ@g@&fﬁﬂdsvﬁutythé PYocesy m]gsn thy ued ofNGbe drflowtd 6f solvéht RRd/ABP 2004

i scl.oses a S L as m ris
it 1 ogen NOHORRFRTeSaL HiF ool Beins o fle Sorigmaatt Sip iSRG AN gas

m xture in jamargani ¢ sol vent and subsequent desorption of the gas m xture
fromthﬁol aden organic solvent, and al so the adjustnent of the content of
nitrogen oxides NOx in 15 the gas mixture to at nost 0.5% by vol une based on
the total vdDEr® 2004t(H4616A8 distloseua proceEs Ho pﬂﬁ@dn@é(‘gﬁﬁﬁai&tua& sompliising oses

that th |

steps. DE 1075808 5eiRTRE e pofutiel) ke She BRREBRY) G R A ' O
absor pt | on raaddngamic Z0lventhand supsequent tesosptinni of thargas mixtuwa groam thfb}adcm of the
present | nved}g A0 sb19e BYd HSo dhe %ﬁiﬁs%n@ﬁtoﬁetgé cOheb it Wi MildCRON in

nonoxi de Cont I'ning stteans can pur i
the gas mlxmre to at most 0.5% by volume based on the total volume of the gas

mixture. DE 10 2004 046167.8 also discloses that the process may comprise a
plurality of absorption and desorption steps. DE 10 2004 046167.8 discloses only
organic solvents as the absorption medium.

20  Starting from this prior art, it was an object of the present invention to provide a
safe process with which dinitrogen monoxide-containing streams can be purified
and concentrated in an effective and inexpensive manner. Dinitrogen monoxide
purified in this way is required in particular as an oxidizing agent.

25 It was a further object of the present invention to provide processes for preparing
gas mixtures which can be used as an oxidizing agent without further treatment or
addition of other inertizing agents.

According to the invention, this object is achieved by a process for purifying a gas
30  mixture G-0 comprising dinitrogen monoxide, at least comprising the following
steps:

Al  absorption of the gas mixture G-0 in an organic solvent

A2 desorption of a gas mixture G-1 from the laden organic solvent
35 B1 absorption of the gas mixture G-1 in water
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and concentrated in an effective and inexpensive manner. Dinitrogen nonoxi de
purified inthis way is required in particular as an oxidizing agent. 25 It
was a further object of the present invention to provide processes for
prepari ng ' | can 4 an oxi di 3 gei40Y)st hout
further tre?%%ﬁ‘fgﬁct)ir&ggsﬁmhﬁgtn of ot 2é’?’glﬁnﬁgs?lt'si zi ng agerﬂ\g).ﬂaAccor ing to the
invention, this object is achieved by agprocess for purifying a gas 30
m Xxture G O conprising dinitrogen nonoxide, at |east conprising the
following steps: Al apsorptiop of the 1 Xt yr 0 i.n an organi c sol vent
A2 -desor ption of %zgaéﬁﬁ?l? lﬁ?éf@g¥m¥’ﬁ%gﬁgra%ﬂﬁ%%a‘ﬁ?t€“sol vent 35 B
absorption of the gas mxture G 1 in water B05/ 0466 BASF Akti engesel |l schaft
AE20050466/rs PF, 0000057340/ rs -6 B2 desarption. of. as m.xture 2 from
Che I aden weldts adva@ea i ggess pooarting i Qe ooty ia B, PAIn RuBht i on | s
that, in addidublzdome dobgponéteuitings ofrthec drRpOCNpEentsCare aldo teeoviedeThe
conponent.s aj.e.also renmpved. Th 5. dinitrogen npnoxi de pur.ified jin
accor dan%e vd"fuﬁog?ﬂe ﬁnﬁ{}%}ﬂ&? oRmTr'tseleq hifs 2°€7 eanngrhs% d’&ﬁe@@ﬂ?r 1 efus
Accor di ng t cimhkanepygytomentrathad gas mi xture G 1 has a hi gher content of
di nitrogen nonoxide than the gas m xture G 0. According to the invention,
the gas mxture 10 G2 in turn has a higher content of dinitrogen nonoxide
than t he gasAerording & Beinventiordhe gas mirsursrGddess adughar ¢onignt of dihigrogewent i on
has the advapiadtad figh id Bad RGN ARBRLI B8 inferfionfheal bRk CONt ent
e, te d as the [

of dinitrogen nonoxi \ ris used. absor bent. S avol ds the
cont act i1y df-Zdnmimnheg e fighsnentters of dinitregepanepoxBledhardthe igagmaxfareGila hi gh
concentrations with an organic solvent, which would lead to a high |evel of
apparatus demands and hi gh costs, The inventjve use of water as  the sol vent

in the secoJoEBEs s BIPCEstAERNHRDEq Bs nyerdopphasithe pdvasgagetivatiiB ke | v

prevents t hes_e@rﬂﬁi APsHiptibe, ile; 3t 4 higﬂbrb&ﬁl@d’ﬁit Bgdﬁlﬁfﬂg%mnﬁtﬂioﬁﬂie\,/\&vhﬁr o @edias
solvent, whjich,wo ad taq.further ﬁurlfgﬁat.lon steps...20 The use of a

| d | .
t wo- stage a %raﬂiﬁ‘?rg?f?td AYqidh th cantacing, gh Jinitragan, Bopo¥ide asep sHpng

15  oxidizing agent in high concentrations with an organic solvent, which would lead

to a high level of apparatus demands and high costs. The inventive use of water as
the solvent in the second absorption and desorption in step Bl and B2 additionally
prevents the gas mixture G-2 from becoming contaminated with organic solvent,
which would lead to further purification steps.
20
The use of a two-stage absorption/desorption with an organic solvent in step Al
and A2 and water in step B1 and B2 has the advantage, in particular, that the first
stage utilizes the high solubility of N,O in organic solvents in order to achieve high
concentration factors with smaller apparatus and lower circulation. After the first
25  absorption/desorption, the gas mixture G-1 already has an NO concentration
which makes it advantageous to use water as the solvent in the
absorption/desorption for safety reasons. In spite of this, the higher N>O

concentration in the second stage enables the use of smaller apparatus.

30 Dinitrogen monoxide purified in this way can be used advantageously as the
oxidizing agent especially in liquid form. Advantageously, the gas mixture G-2
may also comprise carbon dioxide in addition to dinitrogen monoxide. CO; has an
inertizing action and ensures safe operation in the course of preparation and
especially in the course of storage and further use of the gas mixture G-2

35  comprising dinitrogen monoxide. It has been found that, in the presence of CO as
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and A2 and water in step B 1 and B2 has the advantage, in particular, that
the first stage utilizes the high solubility of N20 in organic solvents in
order to achieve high concentration factors with small er apparatus and

| ower circulation. After the first 25 absorption/desorption, the gas m xture
G 1 al r eady BWSF aktidngeselisvhaftt r at | aE20060486/makes it 2WO0005EH04st 0 use

wat er as the solvent in the absorption/desorption for safety reasons. In
spite of this, the higher N20 concentfr@tion in the second stage enables the
use of smaller apparatus. 30 Dinitrogen nonoxide purified in this way can be
used advant I : ' 17.]4951;3 : j N i O rm
Advant ageoug‘?;}l_?l&t%ﬁés Sﬁgﬁﬁ‘i’t‘@&é@& wggﬁ %’it? sug%glglﬁpbl_?élo?etocd;lrl l-lonl"ll?iichg%(‘%itle in
addi tion t o diftinctly sqatlenamennidcof @ipomdipxide arerreqwired Hy surmressriharsgliensur es
saf e oper at i @Rohpodititsh EANRS RTdiREERH AbhORdE Whus SERACAbIMs b C)@r&our se of
storage and further use of the gas mxture G2 35 conprising dinitrogen
nonoxi de. | tSUHE3eH I InerHgfiP hat . in the presence of COR2 as BO5/ 0466 BASF
Akt i engesel | schaft AE20050466/rs PF 0000057340/rs -7 an inert gas in gas

m xtures conprisji.ng N20 .in conparison.to other inert gases, disti.nctly

il et - anoUMESTRE i MEJRVETEQR: B S BBl Or baor B Snp  BEste Boarige
deconposi ti aRed gagdénpincpledicm ooy sourrexi de. Thus, small anmounts of CO2
are sufficient for inertization. 5 According to the invention, the gas

m xture G O conprising dinitrogen nonoxide wused may in principle stemfrom
any source. Tieetetrar‘fpa$ gaisture’X hereni' rdfas abra mettare of owa orimbdrer eonyfound® or nore
conpoun 10 .whi_ch. a in.the us. s at iLent _pre e_apd anbi ent
Cenper aitr e VR of R e el B P At ody AT eiRE S "« e
may al so be ghtctssdetemperatura ot hereds pressairgy f thermias enixturo mayxalsplbe prespnt dn and i s
still referr b i t r pnvention.
15 Vhen' a gamOesaR o B of Ekiiple Hhuld Snd B Feffhed Oas B 58 Wikl ©7
subst ant i al |1y thexgdpiaxt gf the paesentopy¥emdioni t i s guaranteed that the inventive
purification is possible. The N20-contai ning gas m xtures which are used as

gas mxture GO for this rqQcess %enerall have an N2O caontent between 2
and 80%IBy VWheid gay mRgase (E)-p 1s used, its content of dinitrogen monoxide is substantially

arbitrary, as long as it is guaranteed that the inventive purification is possible.

The N,O-containing gas mixtures which are used as gas mixture G-0 for this
process generally have an N»O content between 2 and 80% by volume of N>O. It
20 also comprises, for example, from 2 to 21% by volume of O; and up to 30% by
volume of NOy as undesired components. In addition, it may also comprise varying
amounts of N, H,, CO,, CO, H,0, NHj; traces of nitric acid and organic

compounds may also be present.

25  In the context of the present invention, the composition of the gas mixtures or of
the liquefied gas mixtures is specified in % by volume. The data relate to the
composition of the gas mixtures at ambient pressure and ambient temperature.

In a preferred embodiment of the process according to the invention, a gas mixture

30 G-0 comprising at least 3% by volume of dinitrogen monoxide is used, but
preference is given in turn to using mixtures having a dinitrogen monoxide content
in the range from 4 to 60% by volume, more preferably in the range from 5 to 25%
by volume and especially preferably in the range from 8 to 14% by volume.

35  In principle, the composition of the mixtures may be determined in the context of
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20 al so conprises, for exanmple, from2 to 21% by volune of 02 and up to 30%
by volune of NOx as undesired conponents. In addition, it nay also conprise
varying anounts of N2, H2, CO2, CO H2O NH3; traces of nitric acid and
organi ¢ conmpounds may al so be present. 25 In the context of the present
i nventi on, tB&SEdktieageselischaft t he AR20050466/mss or of PEFHHNOS0ed gas
m xtures is specified in % by volune. The data relate to the conposition of
the gas m xtures at anbient pressure an8-anbient tenperature. In a preferred
enbodi ment of the process according to the invention, a gas mxture 30 GO
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at | east one further I nit rogen monoxi de- cont ai ni ng of f gas east one
further plarff delepet aue dwahegaplang sere aschapEassIGUEs 6PMPBYBR CW@SW de. 15
Accor di ngl y,médtxid esent invention also relates to a process as descri bed
above

" 15

Accordingly, the present invention also relates to a process as described above,
wherein the gas mixture comprising dinitrogen monoxide is at least one dinitrogen
monoxide-containing offgas of at least one industrial process.

20 The term “gas mixture comprising dinitrogen monoxide” refers in the context of
the present invention both to embodiments in which the offgas mentioned is
subjected to the inventive purification process in unmodified form and to
embodiments in which at least one of the offgases mentioned is subjected to a
modification.

25
The term “modification” as used in this context within the scope of the present
invention refers to any suitable process by which the chemical composition of a
gas mixture is altered. Accordingly, the term “modification” comprises, inter alia,
embodiments in which a dinitrogen monoxide-containing offgas is concentrated

30  with regard to the dinitrogen monoxide content in at least one suitable process.

Preference is given to not subjecting the offgas to any modification.
In a further embodiment, the chemical composition of an offgas may also be

altered by adding pure dinitrogen monoxide to the offgas.
35
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wherein the gas m xture conprising dinitrogen nonoxide is at |east one

di nitrogen nonoxi de-containing offgas of at |east one industrial process.
20 The term "gas m xture conprising dinitrogen nonoxide" refers in the
context of the present invention both to enbodinents in which the offgas
ment i oned i SBASHRlgivhgekellschiaiie | nvAHI00804667¢sf | cat i on RF @08957340/nsnnodi f i ed
formand to enbodinents in which at |east one of the offgases nentioned is
subjected to a nodification. 25 The tefm "nodification" as used in this
context within the scope of the present invention refers to any suitable
process by Lhadt e gred
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altered By adgitig abidr Slast WhichQges (HED AT, stulfésm@fd‘sgﬁeacéﬁt Hash Q66 BASF

Akt i engesel | sghaft. A 6/rs. PF 000005 /rs -9 The ure GO
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i ndustrial pxeiekases thd gaixaired geﬁefeztﬁmerfehpmmaﬁl {egaby Rbxydamineladtor
preparing carboxylic acids by oxidation of alcohols or ketones with nitric

acid, for exanmple froman adipic acid or dodecanedi carboxylic acid plant,
fromthe of f yaordifig to the ivention,dCisdisplpsdibleho ade aseauteld dififerest ddfdagess st reans
as a realt%tant, fromthe offgas of a plant for the partial oxidation of NH3
or fromthe offgas of a plant which uses the gas m xtures generated

t herei n, forinexamptee peeftryell @xbodiment ¢fl et preséutc orvelntien, tﬂnetdueldamvenei on it

[ I f t f
5 50 ROk 3Rt bl st S5y gl Bty RIS
nmonoxi de- cordosieeanadicarbpyplic amfé pEnf, raﬂmdawydﬁnmﬁmlm iadd/or amitriczacid plant

dodecanedi canpRRK it brdiPAEtP beind opMAIHHPAT IBS: BhEGipR MR abichda | © aci d

15  plant, of a dodecanedicarboxylic acid plant or of a hydroxylamine plant.

In a preferred embodiment, the offgas stream of an adipic acid plant is used, in
which generally from 0.8 to 1.0 mol of N,O is formed per mole of adipic acid
formed by oxidation of cyclohexanol/cyclohexanone mixtures with nitric acid. As

20  described, for example, in A. K. Uriarte et al., Stud. Surf. Sci. Catal. 130 (2000) p.
743-748, the offgases of adipic acid plants also comprise different concentrations
of further constituents including nitrogen, oxygen, carbon dioxide, carbon
monoxide, nitrogen oxides, water and volatile organic compounds.

25 The abovementioned dodecanedicarboxylic acid plant is substantially of an
identical plant type.

An example of a typical composition of an offgas of an adipic acid plant or of a
dodecanedicarboxylic acid plant is reproduced in the following table:

30
Component Concentrations / % by wt.
NOy 19 -25
N>O 20-28
N, 30 —40
0O, 7-10
CO, 2-3
H>O ~7
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the latter in turn preferably being operated with at | east one offgas of an
adipic acid 15 plant, of a dodecanedi carboxylic acid plant or of a

hydroxyl ami ne plant. In a preferred enbodi nent, the offgas stream of an

adi pic acid tyv) i whi L1y from O; of N20 is
formed per r%‘+ %q@fw “%ﬂg%s?@scggﬁd fo%?e%ﬁgga%ﬁsdat I on oﬁ 666065%4“%

cyel ohexanol / cycl ohexanone m xtures witynitric acid. As 20 described, for
exanple, in A K Uiarte et al., Stud. Surf. Sci. Catal. 130 (2000) p.
743-748, the_offgases of adipic.acid plants alsq coné)_ri se different
concentrat i or§ offges stipamef 2 aeid wantion of adlogeanrdicgierylicagd it car bon

di oxi de, carhaibe WA AireEtB;s infthd HRYER a@&rﬂﬁ%;toﬂﬁtiﬁﬁelﬁi&ﬁ. volatile organic
conpounds. 25 The abovenenti oned dodecanedi carboxylic acid plant is
substantially of an identical plant type. An exanple of a typical

go (rjrposi tion IﬁEt 1a<re|w§i>§ef1ga;§(rjrea Fﬁibodiﬁidﬁi,&h@@i&f@as@éﬁ_ﬂﬁl ofta lﬁ?‘iolaellcid plant is ug?d 20
odecanedi carhoxyl i.c ant is reproduced in the.followng.ta ;
Corrponeng corehs S By ?‘p%fay igh o Sl‘é’mpf%lgl\g’é‘”ﬂge? atokigs 368 20 02
7-10 CO2 2-ritrogdd@xides DD 6ME6HroBASEs. Mk kichndiealcidsplath tnideZ0bidEs6re s PF
0000057340/ r 10T ff re an.adi pi oie P n r.. of.
dodecanedi caqﬁB(())r;()f/ f’%c{]goéﬁhae %ﬁgtrﬁah crf.%g&@ged tﬁsné%l%cﬁ% {rdgc ﬁd‘%"ﬁ{r? %éél %ng)ggeg

accor di ng t ds nbieconmentatk Fonexample, suck awitse agidgflant mey bentuppliedely nittogen of f gas
stream of a REtLi G:aCI ' | eSindnSshi y with
of f gases cor?% Irlclie;s |Vﬁldagl%lrg|p? %‘%Pééingfr%x%g 9% gérg\r%@gtﬁ)ﬁidtfr pge%u%%k %I%% Bfffg%%g I{:#r her
processd$. |an aslipip apidtiplans andiod byl affgases ofi 2 dedseancdidathexylie ecidaqdardr bdsl and f or
t he nost par td Suodi Edch AR [ L1 L,dQ:.:l S not
converted. I%}l&lggggrr%{bgg sugﬁ!}tagdr??‘trlﬁllg%a%ellvg %@éﬁ?ﬁﬁy%@ﬁggﬁﬁgﬁ%& ni t rogen
oxi des whi cHackl Rlapfraagior by opigasesioba dpdecanestiearbexydis agid plantoni a and by of f gases

of

The offgases of such nitric acid plants always comprise varying concentrations of
15  still further constituents including nitrogen, oxygen, carbon dioxide, carbon
monoxide, nitrogen oxides, water and volatile organic compounds.

An example of a typical composition of an offgas of such a nitric acid plant is
reproduced in the following table:

20
Component Concentrations / % by wt.
NOy <0.1
N,O 4-36
N, 5786
) 3-9
CO, 1-4
H;0O ~ 0.6

The offgas stream of a nitric acid plant may be used directly in the process

according to the invention.

25 In a likewise preferred embodiment of the process according to the invention, the
offgas stream of a hydroxylamine plant is used, in which, for example, ammonia is
initially oxidized with air or oxygen to give NO, and small amounts of dinitrogen
monoxide are formed as a by-product. The NO is subsequently hydrogenated with
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10 an adipic acid plant and/or by offgases of a dodecanedi carboxylic acid
plant. It is equally possible to supply such a nitric acid plant solely by
of fgases of an adipic acid plant and/or by offgases of a

dodecanedi c a3 ROK Wiitfen8&eflsdtlaft -  TREAEOS66?S of such py §goodsPsdofsP! ant s

al ways conprise varyl ng concentrations of 15 still further constituents
i nel udi ng nitrogen, oxygen, carbon dioxjde, carbon nonoxide, nitrogen
oxi des, water and volatile organi c conpounds. An exanple of a typical

conposi tion of, an offgas,of such.a ni.trig.acid plant .is. reprodyced in the
ol owi ngt dBeseen Jocdlie s BBt it AuREosendpagoniné is feeRt B 100 4. 36
N2 57-86 Ozydrdpendtidh torHitididOit Bcdumilifteofih ghs hytifopam cifcuit. M tpréferradi d pl ant
may be used direct I%. i n&}jhe rocess c®g%di rf%eto ﬁ i nvent i&)n, 25 In a

li kewi se pr eF TR RSP HRHEEC SRR B DRy 3ping PN GO THPERR i on, the
of f gas st r eanvafxide imythe cangedrom & fol B%% by svolises in hydrogenc A usf purge xt@equh e,
ammoni a i initi L. 0hZ it LF O 0:0i |1
amounto or di beoyt & st RE e B hufABE, OITRHBIY o B S5
subsequent | ycohgehtratee tlzs esireaint in BoSItAMeomBASE wichi regards ¢ | the hdifitrogen

AE20050466/ r . 4 ydrogen to give hydroxyl am ne. Since
Momdxi sEﬁbeéf abbyl

di nitrogen nonoxide 1s 1nert under the hydrogenation conditions, it
accurul ates in the hydrogen circuit. In preferred process versions, the

purge strea d e . i ses. dini ) . in the
range from SA fﬁé)r@%g}?bﬂf%xvﬁl o8 %egk%tah%%és 852 Prdely RIBEsCriBRNABOHE

olunme 1n rogen. This purge stream > may be used

as such Yor whseinihe ss mixtye cPmpHADE dinitrpgen morexids isyhe pggspfaniagipic

concentrate defy ?Iaﬁlt SRR dfTh dodedhrtc@RlafboBRE 8EidWIAM ah8QRALE attydidi§lahiné t r ogen
nonoxi de conten gf d?scnlbed, vae. . e
plant and/or of a nitric acid plant operated with the offgas of an adipic acid plant

and/or of a dodecanedicarboxylic acid plant and/or of a hydroxylamine plant.

15 It is equally possible in the context of the process according to the invention to
selectively prepare dinitrogen monoxide for use in the process. Preference is given
inter alia to the preparation via the thermal decomposition of NH4NO;, as
described, for example, in US 3,656,899, whose contents on this subject are
incorporated by reference fully into the context of the present application.

20  Preference is likewise further given to the preparation via the catalytic oxidation of
ammonia, as described, for example, in US 5,849,257 or in WO 98/25698, whose
contents on this subject are incorporated by reference fully into the context of the
present application.

25 The gas mixture G-2 obtained by the purification process according to the
invention comprises at least 50% by volume of N>Q, more preferably at least 60%
by volume of N,O and most preferably at least 75% by volume of N;O. The gas
mixture G-2 comprises typically up to 99% by volume of N,O, in particular up to
97% by volume of N,O, for example up to 96% by volume of N;O, up to 95% by

30  volume of N>O, up to 94% by volume of N,O, up to 93% by volume of N,O, up to
92% by volume of N>O, up to 91% by volume of N»O, up to 90% by volume of
N->O or even up to 85% by volume of N,0.

At the same time, the gas mixture G-2 comprises less than 1% by volume of O, in
35  vparticular less than 0.5% by volume of O, less than 0.5% by volume of NOy and
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Accordingly, the present invention also relates to a process as descri bed
above, 10 wherein the gas m xture conprising dinitrogen nonoxide is the

of fgas of an adipic acid plant and/or of a dodecanedi carboxylic acid plant
and/ or of a hydroxylam ne plant and/or of a nitric acid plant operated with
t he of f gas dASK AktiepgeseHswhelftpl ant AE2W0S04664fs a dodec RFI0005T3dhirsi ¢ aci d
pl ant and/or of a hydroxylamne plant. 15 It is equally possible in the
context of the process according to thelZnwvention to selectively prepare
di ni trogen nonoxi de for use in the process. Preference is given inter alia
to the prepqgg o)agbg‘% | deconposition of N 44NC3, as descri bed,
for exanple, 56, 899, 0se contents on this subject are

i ncor por at ed by reference fully into the context of the present application.

20 Preferencpel gad inki®Wrs (GHUGHRARTed by Gfle tpuriflBtidH §iRadeas Ia@eormr@ iheheatal ytic
oxi dation of anmonia, .as 1g{ﬁgcrl bed,” f or exagiph?? in USE; %b?fr%? or in WO
98/ 25698, WHBYEIIOR SAEWAESS oMo hiby el edPpETRIEkERbDY OB @ fence
fully into tise: bprblanie oTICO md rhéL pRférablyFtdmg 8ttb 0D% B3bvolinge 98601 Xture G 2
obtained by the purification process according to the invention conprises

at | east 50% by volume of N20, nore preferably at |east 60% by vol une of
N20 and rmstAq:ubﬁﬁ@g abihg intentioasthe Folh isxonantiard &y d\BRt sclérivgabsorpiiat ure G 2

conprises ty by vol of N20, i.n parti uIa 97% b
vol e of N NEb i s nhestitie b Be Simiet B o e 6B a0
voI unme of NZBomulpe gas BdYaYG-Odhenwuitable 2 Ganiel polvent 3Bdoshseqoentndesaptidi?0, up to
o o HenM el ORISR AR ARAGA AR o

G 2 conpri seihellasgltIOInart g ogdsy migturaeG-df i0Absgrhed 38 ptapth:quIr aI 6uther han 0. 5%

Rit :/gh;gg e|°|f sgﬁ“ﬁaﬁiﬁé‘é*&?@ﬁaa ?Eﬁpi%g{}%%&% %?B z nﬂiz&gf{é‘g‘i&‘?hgﬁﬁﬁm by

vol ume of Nicbi@nerhia agegrdarortwithetheinvesBemi ned by the purification process
according to the |nvent|on corrprlses from5 to 20% by vol une of C02, nore

preferably from6 to 18% by vol une of CO2 and nost preferablyfrom8to
12% by 8 ur%‘l*é*’le@iv%&sc&fdﬁhﬁgab@wlﬁé inyeheiloare these ndich savoacksier at ed by

a first sel eghibiigy o8N 40 preferably also CO, as inert component than for the
undesired components of the entering reactant gas G-0.

According to the invention, the organic solvents used may be any solvents in

20 which the ratio between N>O solubility (in mol/mol of solvent) and the solubility
of the undesired secondary components under the conditions prevailing in the
absorber (this ratio is referred to hereinbelow as ¥) is at least 5. This ratio may be
determined for each individual component present in the gas mixture. Preferred
organic solvents have, for example at 30°C, a yo; value of from 6 to 30, preferably

25  from 9 to 25, and a ynp value of greater than 10, preferably of greater than 15, in
particular of greater than 20.

Examples of suitable solvents are, for example, aliphatic hydrocarbons, preferably

having at least 5 carbon atoms, more preferably having at least 8 carbon atoms,
30  substituted or unsubstituted aromatic hydrocarbons, esters, ethers, amides,

lactones, lactams, nitriles, alkyl halides, olefins or mixtures of these solvents.

According to the invention, very particular preference is given to solvents which
have a boiling point at standard pressure of at least 100°C, since this reduces the
35  solvent losses both in the offgas stream of the absorber and of the desorber.
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of N20 and thus preferably, owing to the simlar physical properties, also
of C®2 fromthe gas mxture GO in a suitable organic solvent and
subsequent desorption 10 of the gas mxture G | fromthe | aden solvent in
step Al and step A2. According to the invention, the gas mxture G1 is
absor bed i n BASPH AktiechgeseHschaftt her AR0804664tsi on | n WRF00005734084sdesor pti on
in step B2, the gas mxture G2 is obtained in accordance with the
invention. 15 Suitable solvents for thel3absorption in step Al are those

whi ch have a better solubility for N2O and preferably also CO2 as inert
conponent than for the undesired conponents of the entering reactant gas

G 0. According to the invention, the organi¢ solvents used may be any

sol vent s i n Inaddigian.cselvents suitable imagcprdancapeh dbs wmyentiansimpianeopsidevef

sol vent) and, Jb%s%ﬁlblﬂ%'fb%&mtﬁf ehhﬁoﬂﬂ%ﬁ%s%@@oﬁ%ﬂﬁ??@&&cﬁ&ﬂﬂﬁ%@&&twnder the
condi tions pb&eval ling in the o?%q e this ratlo i S reIerred t.o
r

her ei nbel ow P§EV&ep the Pajtial pressure ¢ a5 pease gad themelariprerpriion ofach

i ndi vi dugl w@ﬁmeth ﬂdgﬁlﬁ@é (Hénrd meem&nm%w ge. PEmbRRaRE m&hgann% sol vents
a 702 v | ue, of ef er abl 5 from?9

have, for exa e a to r
FovSs. " ona® SOty B dieed Baserias e selveRy Jhis BHP o0 E GresaeaeNRLn 16 | n
particul ar efsecgri@qiaﬁtculalﬂan ﬂi@ ﬁrEﬁélﬁpla‘tSB(ﬁC Buprefepdtdy dedsvihah 10802 moker

crarm . 21 gl O S i hibtyr 184 B gl a0

unsubsti t ut ¢baratdhat i c hydr ocar bons, esters, ethers, am des, |actones,
| actanms,;snitriles, alkyl halides, olefins or m xtures of these solvents.
According to the invention, very particular preference is given to solvents

whi ch  have Suitgbiel selyensi include Nemethplpyirrplidansy rdimethylforhaagle, oethyti nce

absor ber and ol Co dEONER: | AN BI50. BASE Rt | hy AL U ARE Shes 05066/ 1

PF 00000573mpl|0§entm: Partisyler preferenesois gisiendn the qontsxe of the presendianension t h t he
i nvention S'fB}“éxgﬂl?fEJSioy t&la&?e RigBadesd! ybl dlbﬁlbsrofbeﬁzeﬁb“'tétféag@d}le”%f’x' de.

The solubility 1 peci f the rati 0 Dbetween E{)artl al pressure of

N20 in tlRe gxd8mpleasa éﬁﬁmﬂ%&gf?éilearmwiﬁor?ﬁ oPﬁthat"-S‘ N2Xrpearbons Ih’&ﬂi‘gj phase
(Henry coef firedddthanttyN2Qarbdn foms, dRliheth I?lﬂhﬂ%ns a high solubility of

di nitrogen nonoxide in the solvent. This ratio for an organic sol vent
In a preferred embodiment, the present invention therefore relates to a process for
purifying a gas mixture comprising dinitrogen monoxide as described above,

20  wherein the organic solvent is selected from the group consisting of toluene,
nitrobenzene, 1,2-dichlorobenzene, tetradecane and dimethyl phthalate.

In the context of the present invention, the gas mixture G-1 has, for example, a
content of NoO of from 50 to 80% by volume, preferably from 55 to 75% by

25  volume, in particular from 58 to 70% by volume, more preferably, for example,
59% by volume, 60% by volume, 61% by volume, 62% by volume, 63% by
volume, 64% by volume, 65% by volume, 66% by volume, 67% by volume, 68%
by volume or 69% by volume.

30 The gas mixture G-1 has, for example, a content of CO, of from 5 to 15% by
volume, preferably of from 6 to 12% by volume, more preferably, for example, 7%
by volume, 9% by volume, 10% by volume or 11% by volume. At the same time,
the gas mixture G-1 has, for example, a content of O, of from 1.0 to 3.0% by
volume, preferably of from 1.5 to 2.5% by volume, more preferably, for example,

35  1.1% by volume, 1.2% by volume, 1.3% by volume, 1.4% by volume, 1.5% by
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used in particular in the first step at 30Cis preferably | ess than 1000,
nore preferably |less than 750, particularly preferably I ess than 500, in
particular less than 150. 10 Suitable solvents include N nethylpyrrolidone,

di et hyl f or uI fo?ﬂ']fﬁm | ene car W@ fql ane,
N, N- di et hy@%gf t%gggsreﬁw@?c opent ane Q liycul ar pre erenggﬁﬂgh‘ggl ven in

the context of the present invention, _{pr exanple, to toluene,

nitrobenzene, 1, 2-dichl orobenzene, tetradecane for 15 exanple a

techni cal - grade m xture of saturated hydrocarbons havin redom nantly 14
carbon at onsVolunRR Lo%ebhyplupi: Hal"athy. valpms, h8es EYrVé’il%ig)'o%%n@hﬁ’ouf‘We pr esent

invention t mem%I W eoligk 2. % B v@luﬁfgom%gi gblugﬁu DIy bggroﬁnﬁ@ﬁr Y¥ by €
conpri si ng | I’ nono e as escri pea apove, e organlc
solvent is s a3ﬁ118 tﬁ%gﬁ?‘ﬁﬁﬁm&éél@ﬁy SrgaRstse iy 20 &0 362%" ¥R ene,

1, 2-di chl orqifemgqﬁ@tbraw freflecane %deﬁlmmylmwmmm; cbﬂlpbh@n@otm ext of
the presS I nvef?t i.on, the ET(zas m xture cont ent of
om

NG bf 1 BomBBBS BB PO ERUPSRGE Th RsmoB e HRosy T U8 B! e, i n
particul ar fmixrd&-1 adddOsd toyl 0084 byreclumer e preferably, for example, 59% by

vol une, 60% by vol une, 61% by vol unme, 62% by vol unme, 63% by vol une, 64% by
vol unme, 65% by vol une, 66% by vol une, 67% by vol une, 68% by volune or 69%
by vol une. 30 s&peBbasd B2x anabso@ptioriidesorpiion ierBepédwith watert @nthe sblved2 of from

5to 15%b : f 9 ferably,
For Cexamp o, Vo 155 a, Bief &1y Bor € bt okl e epdkiuy AEBEE 00
the sand0ti m;onomdﬁe agéscaannt diaxids. 1Ahdks same @mamthee absplmgnaéuhlhbff 062 of
breferably. FuGA mokGUET yALEIELARnCl dhREY e dpfecituli WpET. T ©
1. 4% by vol (A%et elsoswbyas s Advestr R ABRL, /:Wﬁl ewgersérqs%ﬁamthmzmsmeél rs PF
0000057340/ rc%ncenﬁ‘ﬁtégc}ilfﬁ'ﬁ%gerinﬁrfﬁﬂﬁe"xﬂ d4fSty p %b?e&@&cc\ﬁ?'ﬂfﬁe sé!m@%{‘irﬁ}z’lné( ol ume

1. 9% by vol vol une voI ume, . % by vol une 3% b

une
vol une or @%aﬁynatm e 928 TiHTe (5R Wlﬁh]éng&ga% ﬁ?lmt @N10GHY Witk i oo
from 20 150 408618 Yies@$ituteadditional purification steps.

In the context of the present invention, the gas mixture G-2 has, for example, a

content of N;O of from 70 to 95% by volume, preferably of from 75 to 90% by

volume, in particular of from 80 to 85% by volume, more preferably, for example,
20 81% by volume, 82% by volume, 83% by volume or 84% by volume.

The gas mixture G-2 has, for example, a content of CO, of from 1 to 20% by
volume, preferably of from 5 to 15% by volume, more preferably, for example, 6%
by volume, 7% by volume, 8% by volume, 9% by volume, 10% by volume, 11%

25 Dby volume, 12% by volume, 13% by volume or 14% by volume. At the same time,
the gas mixture G-2 has, for example, a content of O, of from 0.01 to 5.0% by
volume, preferably of from 0.1 to 2.5% by volume, more preferably, for example,
from 0.2 to 1.0% by volume. In addition, the gas mixture G-2 may comprise from
0.1 to 10% by volume of N,, preferably from 0.5 to 5% by volume, and also

30  further components, for example nitrogen oxides or solvent residues. The sum of
the components of the gas mixture G-2 adds up to 100% by volume.

The absorption in step Al or Bl of the process according to the invention can in

principle be effected by all processes known to those skilled in the art. In
35  particular, the absorption of N;O in the solvent can be brought about by increasing
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of N2, preferably from20 to 35% by vol une, and al so further conponents, for
5 exanpl e nitrogen oxides or solvent residues. The sum of the conponents of
the gas mxture G 1 adds up to 100% by volune. In step Bl and B2, an

absor ption/ i,on is-effected w as the s er has a
hi gh sel ecti |$€%‘engﬁ§ll§ bnent m&%@@r%speci al ?f’@%‘ﬂfc@ 10
nonoxi de and car bon di oxi de. At the sa time, the absolute solubility of

di ni trogen nonoxide in water is sufficient to achieve further concentration.
Water as the solvent has the advantage that, even under pressure in the

presence of thepreseme phithedeaiitanit grooehy lowreoing de; tempemire of thersobteatrsr biccur . At
the same ti r?coxﬁﬁ?natf\kﬁnﬁéﬁﬁ@ @Eﬁ%&&lrgéntfoﬂgd.%?he”&?ﬁiég\g IS{ Iﬁi’eﬁar%@e%{}hrp?)pcﬁf ani ¢

sol vent can occur, necessitate a ona Ircatron
steps. |n tHelveoistassundststeaitopneandoth watee and enganiciselvgals. ni xture G 2 has, for
exanple, a content of N20O of from 70 to 95% by vol une, preferably of from
75 to 90% by volune, in_particular, of from80 to 85% by vol une, nore

pr ef er abPy, "Indhe bsarasios, the zas wrogusyis prsferaely imtislpgorpressed, fog gsample J@| ume or
84% by vol UnPpredsife SRPo1184438 biT, prdferdblyl (Tfrdi A5 S0 bar, pRMEER Tirog2 of

from1l to 20% by, _volune, preferably of 'from5 to 15% by vol yie, re
oref erabl y. Kofo %‘&'a%fpggbses%nﬂﬁyﬂw%%w%%m%mﬁé preforably %psmg%t 9% by

vol ume, 10%¢hig préxsukdBn ad dPEarfe OWerOinliie) A I 3PnbD¥at¥Oinliiep BL3% by vol ume or 14%
by volune. At the sane tine, the gas mxture G2 has, for exanple, a

content of 02 of fromO0.01 to 5.0%by volune, preferably of fromO0.1 to

2. 5% by 190l uNBrefeéEembaiimenbdfithe bfyser@}¥avention thdréfors Rlated 10 alpi@fidaioy ol une.
rise.from, 0.1, ta 10% vol une of

In addition, the gag m.xture G 2. may co b

N2, pr ef er aHFCERF Bnfesc e, ABE, eI thE Pressire dp e SesoriiPner kanBbdent s, for
exanpl e ni t riagaeangpofdesn 00 tsdf bant resi dues. The sum of the conponents of
the gas mxture G2 adds up to 100% by vol unme. The absorption in step A or
Bl of the process according to the invention can in principle be effected
by all processesdikgowhetioventios.ehes kbdokpitbni in steipeA hand Bl s efféctabintdesidesr, t he

B05 0466 BASEoREreral g alfe kSR RRE RIS sARGHbY B ARERFASR
pressure of heatandmessmans{rrdebednytht pheses ngendbded, ang evhichuibreghirediears ol vent

or by equipped with internal or external devices for heat supply and/or heat removal.

The phases can be conducted in the absorber in cocurrent, in countercurrent or a
20 combination thereof.

According to the invention, the absorption can be carried out in one or more stages,

preferably in one stage. In the absorption, the absorber used is preferably a device

with a plurality of theoretical plates, in particular from 2 to 8 theoretical plates,
25  more preferably from 3 to 6.

Possible embodiments of the absorber are columns having trays, for example
bubble-cap trays or sieve trays, columns having structured internals, for exampie
structured packings, columns having unstructured internals, for example random

30  packings, or apparatus in which the liquid phase is present in dispersed form, for
example by spraying in nozzles, or a combination thereof.

The desorption of N,O from the laden solvent in step A2 or B2 of the process
according to the invention may be brought about by pressure reduction via the
35  solvent, temperature increase of the solvent or by stripping with solvent vapor or a

B05/0466



a conbination of the measures nmentioned. In the context of the present
application, solvents are understood to nean both water and organic
solvents. 5 In the absorption, the gas mxture is preferably initially

conpr essed, #gg%&%@ ?seil?c&a?t pr es%ﬂ)@g“{ﬁrﬂm 10 to éﬁ’b@%’ﬁ%ﬁ@ﬁr ably of

from15 to erabl'y of from 0 25 bar. t he
corpressed gas mxture is preferably abgprbed at this pressure in an
organic solvent in step Al or in water 1n step Bl1. 10 A preferred enbodi nent
of the present invention therefore relates to a purification process as
descri bed abwwbinatieartksreot he pressure in the absorption in Al or BLis in a
range of from 10 to 35 bar. According to the invention, the absorption in

step Al and Bl is effected.in devices 1 absor bers) i ich a gas-liquid
phase inter fﬂ&éq%mgéﬁeﬂhq éﬁ{wwdﬁ@ab%s)otgr &ﬁi deporphignof é@@vﬁ%@éhﬂ AR er

_be: Weenlthe d@h?ﬁﬁ%nﬂ&h@@@ﬁiu@ﬂon 3NtheVhasdy, arefanaR@wid R0thod 6f theGbkdbead W th
internal _or exter

| devices, for. heat. supply and/or heat. renoval . The phases
can be. condud CHARE IS 266 5B, Wk 2 BReHISH ot dme e e e "0
conbi ngt i on thiveigk efhichesao bl mgsd tearistee bbt}weeﬂ&l}d)phaséshe cadifet, ahd icwinicsh?eﬂe be
carried out in.one.por nore stages refera in o tage. |n t
absor pti on, Wpﬁgs}gf egs“e"gh ?xgtexﬁxg]eg{e%tsm?g&&gmeeg?or%qaﬂs pph'@flglﬁofty of
t heoretical lpdattedsyval.n particular from2 to 8 theoretical plates, 25 nore
preferably from3 to 6. Possible enbodi nents of the absorber are col unms
having trays, for exanple bubble-cap trays or sieve trays, colums having
struct urldd iAtwrdiag 9o thonnentiopl the desomptionmeay paecaitivgisoutcinl omner @ore ng
unstructuredstég"é%ernal s, for exanple random 30 packi ngs, or apparatus in
which the |iq phase is present in dispersed form for exanple by
spraying in nozzles, or a conbination thereof. The desorption of N20 from

the I aden sobeble bbditbndr e Bl b HEAEERRN) OREATARGNLG! o

i nventi on may ut by pressure reduction via the "sol vent,
tenperature increase of the solvent or by stripping with solvent vapor or a

BOS/ 0466 sBASK fkfel 2l dasldiRedadt 1REARMRP4RGMtiEn Rl YRCRQRS %ﬁ@érgéon and-
conbi nation thereof. The demands on the devices (desorbers) for the
desor pti on Aesrption ragen qoptbimegdyan one apparatus is, for example, the ‘dividing wall

column. In this column, the absorption and desorption are operated in
countercurrent in several stages by temperature change, combined with a stripping
with solvent vapor. In this context, an apparatus combination of absorption and

20  desorption can be effected both in A1 and A2, and in B1 and B2, especially in a
dividing wall column.

In a preferred embodiment, the present invention therefore relates to a process as
described above, wherein steps Al and A2, or steps B1 and B2, or steps Al and A2
25  and steps Bl and B2 are carried out in a dividing wall column.

In a particularly preferred embodiment of the invention, in step A1, the gas mixture
G-0 comprising N;O is initially absorbed under elevated pressure papso in an
absorption column operated in countercurrent and having random packing, and
30 transferred in step A2 into a vessel in which the N,O-laden solvent is
decompressed to a lower pressure pyeso < Pabso- 11€ process is preferably operated
virtually isothermally with a temperature differential between absorption and
desorption temperature of not more than 20K, preferably not more than 15K, in
particular not more than 10K. The absorption pressure is from 1 to 100 bar,
35  preferably from 5 to 65 bar, in particular from 10 to 40 bar, preferably from 10 to
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sol vent, and the conduction of the phases, are anal ogous to those of the
absorber, 5 i.e. suitable units are those in which a gas-|iquid phase
interface is generated, through which heat and mass transfer between the
phases is enabl ed, and which are equipped if required with internal or

ext ernal eqBASE AtktieageseHsthattuppl y AR2050466hsat r enov RIF. 0000033d0rdi ng to the
i nvention, the desorption may be carried out in one or nore stages.
Possi bl e enbodi ments of the desorber art¥-a sinple (flash) vessel and
columms. 15 A preferred enbodi mrent of the present invention in which the

absorption I D | i PurBR® pRieA i npl e,
the dividi n%%a#ﬁ%%ﬁ&%%lf‘?%ﬁ?ﬂtﬂcg?gan% t he absop@tgt 1??)1}11 agr?gltf gﬁégﬁ%ti on are

operat ed | n%aga(ﬁ!ﬂﬁtth? desorrtifn prassyes, Bpm 0.4 foy ddar. preferapbe framyf-e te Hahb,;

conbi ned Wi tord ppdfEiaBR! fdin 1V0 foli. 3Bhvent vapor. In this context, an apparatus
conbi nati on of absorption and 20 desorption can be effected both in Al and

A2, and in Bl and B2, especially in a dividing wall colum. In a preferred

enbodi nest, HrbRrdice $€ MikewldY @iNdn0in kREIBT, ab efirsEbtofsing Shd gy AEASGR GS]
descri bed above, wherein steps " s Bl or steps A

ps Al an%M or ﬁrpeﬁ f{%,n B2,
and A2 25 aWdeieleyaledpressiye Basaeat BbsorRipnaeAlumy opergied 1 GRIMEIFUTEh urm. 1 n
a particul ardnd lﬁﬁ/ﬁﬂ‘g%ﬁﬁdn%ﬁdd'g,@ﬂttrmsfm}ﬂ%itﬁﬁ% | B intbrh #dse¢) idlwhitle gas
m xture Gothc rli in‘g N2OQ js initi Ilgla sor be der< el evat ed pressure
pabso i n an e RaOrAKORELR AsRomRiss Sl dor A IOW S RIFTSEI e oo APEHERTSRY r andom
packi ng, ands 3freferabigf dikewdei opatited ARrtualilyo isotheemaly withwhai abmpératu?0- | aden
sol vent xS d t . [ [ < . The cess i s
pr ef erablioy Oc%@%r%ﬂ@%%%@? T u"%r”’ﬁ%}’hl é\g{l%g?%gﬁﬁ ftﬁ%ﬂﬁ%ﬁmﬁ 8@%@?‘% {Jer@ ?P erenti al
bet ween absqreferably aotdmode anptSKgnint panpedatnotenare than 168y dhe rbsorptieh

f bl : I I :
bsorption dreslitis o fud o ohf pBhblyfitind s s SRR bRl iy 100G
KE'[F i cul ar I }‘%bariprefasabim frram | 10pp e¥Sebaabmpre prsaraly tfrom 8630 Belar Bigther
i engese - . r,
9 ﬁ@l’%f‘gb%y tﬁg&g%%gg r@@/tc]E 35 BErér 9 %&e@&%ﬁﬂbﬁ fpres%e%nl? an to@[a%s bar

preferably from1l L turt prefera rom about 16 to
and t he ldesdrplierably Bemdkytael.p baimmpre prederablydrom b0 drabary from 0.5 to 1.5

bar,

In a further embodiment, the process according to the invention may further

comprise a step C, wherein the content of nitrogen oxides in the gas mixture is

adjusted to at most 0.5% by volume based on the total volume of the gas mixture.
20

The present invention therefore also relates to a process as described above, which

additionally comprises the step of

C adjusting the content of nitrogen oxides NOy in the gas mixture to at
25 most 0.5% by volume based on the total volume of the gas mixture.

In the context of the present invention, step C may be carried out before or after
steps Al, A2, Bl and B2. In one embodiment, the present invention therefore
relates to a process as described above, wherein steps Al, A2, B1 and B2 are

30 carried out before step C. In an alternative embodiment, the present invention
relates to a process as described above, wherein step C is performed before steps
Al, A2, Bl and B2.

When step C is carried out before steps Al, A2, Bl and B2, the NOy content is
35 adjusted in the gas mixture G-0.
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nore preferably from1.0 to 1.2 bar. 5 Preference is |likew se given, in step
131, to first absorbing the gas mxture G 1 under el evated pressure pabso
i n an absorption colum operated in countercurrent and having random

packi ng, an ferring it on st | a vessel g ' e

N20- | aden \A/g‘?‘é$ﬁir‘]‘§“tf£§%sﬁ§?°e"§§ed to%;‘z%\%gr 6;?)$Sessure Pg&d@b a4g;c’)'nghe
process is preferably Iikew se operateghvirtually isothermally with a
tenperature 10 differential between absorption and desorption tenperature of
not nore than 20K, preferably not nore than 15K, in particular not nore

than 10K. The absorption pressure is from1l to 100 bar, preferably from5

to 65 bar, i RAMdaLE 4h@pad hﬁfﬁlﬂeoet@inﬂ{éé}ﬁénptiaﬁeﬁ@tlapéeyerw?rﬁaa%t (®5 bar,
nore preferabl é§from 16 to_30 bar, furthgr pr%ferab y from about 20 to 25
bar, and t heoaEsbphirom? f 23evelnEs, preierat]y of from 6 1920 By phne; 19 r om 0. 5

to 1.5 bar, il &f 86MbE Yol 1899bY. foltide ]l mdrd Preferablyd foiELdle, 9908 NeNt ,
t he process acgcor he gﬂé}egtlon ma rrse,a ste
(3

| to further ¢ C
wher ei n the ‘@g‘r‘ffl%ﬂ]to@/gpyﬁpt% Xﬂ%lé“qenﬁoﬁ ¥y fo{%é’yi"éﬂ““éﬁj]&%{? ed to at
nost 0. 5% bybywlume, 1586 by velunieh t6%diyalolwnt onEr%ebytoturgas mi xture. 20 The
present invention therefore also relates to a process as described above,
which additionally conprises the step of C adjusting the content of
ni t rogen oxithes gddOmixtard has, fas eramplar @ dontemt of 2BOpwstfrdin 304 by X Hloube based

on the total f kXt We,6 n.th ont ex h sent
I nventi on, s‘fo\é%hgﬁn%%r%ﬁ@hgggsﬁ%e@ 6(%1? % ﬁbﬁ %éhém%’r I%gfet %f?e%rés‘ilgg’s"w t (92\; ,/°e Bl and
B2. In dfe dibodimenit thelsemptimse the gasveixtire has, Her efaoipde, arwntentef Opofi process

as descri be o] e , n 2 0 [ ut
before st epdfa?rpl irlletgny@ﬁtlg}r ﬁgﬁ#@gspe%{)amg?m@hg tgr é‘giﬁ'ﬁtb?i ‘F\O\C}glh i gﬂ)ré)r el ates
to a processprarabls dor bramploofrem fiecpet® oyt epudei Mqpervieor the Gzabehizhae st eps
A, A2, Bl : S d;S | t B1 and
B2, the qugg%t&%ﬁ' n%égﬁa%lé%gsst/eb ?ﬁl‘l{’ﬁg"f‘g)”é% %%%ﬁeﬁgﬁgéo @%)3? gﬁké’é BASF
Akt i engesel | 'siwaetmuerogsebbolien 1Orto@iboby yolmore and alsgfyrther pempenssts, t he gas

m xture 1& 0 fof exfpiaRRRIgRH bR1Mes Br Mlvé edstiiRBI NO ARy ¥ pPMdent, for example,
in an amount of from 0 to 0.1% by volume, preferably from 0.0001 to 0.01% by
volume, more preferably from 0.0005 to 0.05% by volume. The sum of the
components of the gas mixture adds up to 100% by volume.

20  After the first absorption/desorption in Al and A2 and before the second
absorption/desorption in B1 and B2, the gas mixture preferably has an N;O content
of from 40 to 80% by volume, preferably of from 50 to 75% by volume, in
particular of from 55 to 70% by volume, more preferably, for example, 56% by
volume, 57% by volume, 58% by volume, 59% by volume, 60% by volume, 61%

25 by volume, 62% by volume, 63% by volume, 64% by volume, 65% by volume,
66% by volume, 67% by volume, 68% by volume or 69% by volume.

The gas mixture has, for example, a content of CO; of from 1 to 15% by volume,
preferably of from 2 to 10% by volume, more preferably from 7 to 9% by volume.
30 At the same time, the gas mixture has, for example, a content of O; of from 0.5 to
7.5% by volume, preferably of from 1 to 5% by volume, more preferably, for
example, from 2.5 to 3.5% by volume. Moreover, the gas mixture may comprise
from 5 to 40% by volume of N,, preferably from 10 to 35% by volume, more
preferably from 20 to 30% by volume, and also further components, for example

35 nitrogen oxides or solvent residues. NOy may be present, for example, in an
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content of from4 to 25% by volune, preferably of from6 to 20% by vol une,
in particular of from8 to 18% by volune, nore preferably, for exanple, 9%
by 5 vol une, 10% by volume, 11% by vol unme, 12% by vol unme, 13% by vol une, 14%

by vol une, A($§¥Ak\f8hg£§llsc§1§%’f by V%@%ﬁsﬁ’i% % by vol &fﬁi[ooﬁ@ﬁ%sm xture

has, for exa nte rom0.1to 7.5

preferably of from0.5 to 5% by vol ume,;gore preferably from1 to 2.5% 10
by  vol une. At the sane tine, the gas m Xture has, for exanple, a content of
02 of from1l to 10% by vol une, preferablfy of from2 to 7. 5%by vol une, nore

preferably, ampuneebiipnd, tof0: b3 voluree. gvsBsablyoiremd. 0008 te Sl Pe by Melugies i xt ur e

may conpri Sern&’é%%ﬁéﬁblﬁfr@é% 6005vR! (01034 Yy VumeBieequdPby the'®fpeHeritd 0§ 0% by
vol une, nore preferably from 70 to 85% by volunme, and al so further

conponent s, th?)g@dplxé‘%ﬁﬁﬂqlseumﬁotlrogg/‘eWW(lP@és or solvent residues. NO may be
present, for exanple, in an anount of fromO to 0.1% by volune, preferably

fromOOOl 0,01% Db vol une, re pr ra fromO. 0005t00 5% by
vol une. B¢ seandd A NEHET o e § 250 B e BRI R PE 0 by

vol une. 20 Acfats an sza:ohtelnsbf REBE0NDd 96 siesslupt] mroferabl\bf fiod oS08k bef ore t he

second absor tlon/ de or the gas m e.prefer ny has
an N20 cont efft Mgl 1p fﬁ'ognngwlbﬁﬁzgl é‘?%?gﬁqf%faﬁ]fy FCB eto 75% by
volume, in ~,ﬂ)’aafistl:aiycmcblmne,o1‘77%r bynvﬁﬁun@ W%Hgywknhmné'Q%Tbyevqiumée%%I py for
exanpl e, Y 7%.b 9‘V 60% by
vol une, 61%‘9?2‘¥‘By vo)dg’ﬁe ° %A)%%OD H‘ﬁ%ﬂ’% 53}% 8‘%‘%8 /X)é’me%‘!flane 65%
by vol uriﬁ %&%byohunieurre 67% by vol une, 68% by vol ume or 69% by vol une.

The gas m xture has, for exanple, a content of CO2 of from1l to 15% by

volume, preferably of from2 to 10% by volune, nore preferably from7 to 9%
by vol ume. B g niktire has for eramplth@ egatentpk Coheffeom 11to20%bymblimea cont ent

of 02 of fr ggfi%m% ¥ 8f from5 1Y 149} B%olﬁﬁ@flﬁéébérxfegéb%m y5 R p2adypyol une,

more prefer exanpl e, from?2 ol une.” Moreover’, the gas
M xture may OUHBe-iA Klcthersamy, tme.tha @25 BYXER bae Glfewplﬁrféfi@ﬁ&!ﬂ%f@z &k 10 to

35% by val Url?om@(‘ileto e %a%lmnter ﬁ&&%l&%f%&mmlwelym dmal %R)ré urt her
conponents, g& E gpl e 35 n| en oxi des or solvent residues. NO may be

present, forPr P’Hm&ﬂes b2 Bkshy ARlums, Marepyesc thsraas AEXBIS 0466/ r s
PF 00000573444y somprise from 0.1 to 10% by volume of N, preferably from 0.5 to 5% by

volume, more preferably from 1 to 2.5% by volume, and also further components,
for example nitrogen oxides or solvent residues. NO, may be present, for example,

20  in an amount of from 0 to 0.1% by volume, preferably from 0.0001 to 0.01% by
volume, more preferably from 0.0005 to 0.05% by volume. The sum of the
components of the gas mixture adds up to 100% by volume.

When step C is carried out after steps Al, A2, Bl and B2, the gas mixture G-2 is
25  treated.

After the second absorption/desorption in B1 and B2, and subsequent step C, the
gas mixture preferably has an N»O content of from 60 to 95% by volume,
preferably of from 70 to 90% by volume, in particular of from 75 to 85% by

30  volume, more preferably, for example, 76% by volume, 77% by volume, 78% by
volume, 79% by volume, 80% by volume, 81% by volume, 82% by volume, 83%
by volume, 84% by volume or 85% by volume.

The gas mixture has, for example, a content of CO; of from 1 to 20% by volume,
35 preferably of from 5 to 15% by volume, more preferably from 7.5 to 12.5% by
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-19 amount of fromO to 0.1% by volune, preferably from0.0001 to 0.01% by
volunme, nore preferably from0.0005 to 0.05% by vol une. The sum of the
conponents of the gas m xture adds up to 100% by volune. 5 After the second

absor pti on/ dﬁggﬁggiq%gg%% ! Jha?tnd BZM%S?@@SA@} ;t ure pw(%]@?%-)%gk}?s an N20

content of from y vol unme, pre of from by

volunme, in particular of from75 to 85%dy volune, nore preferably, for
exanple, 76% by volune, 77% by vol une,” 78% by vol une, 79% by vol une, 80% by
vol ume, 81% by vol une, 82% by vol unme, 83% by vol une, 84% by volume or 10
85% by vol uriolummeAighs samettipe the $as myKtuss Aaspifer expmepint daentent P2 6f from 1

to 20% by voldf®).01 &S 91584 aR! Yolknef E&E@rﬁ’ol&%f_lﬁ_’%bb{l v8! 39y PBumePhiker abl y

from7.5 to 12,5% by, vol uie._ At the tinme, the gas m xture has, for
exanpl e, a CORCERLY,dpr OFEe, o m?ggffhsvgf@w&%mn@? 895 SSPEG| y of

f r?m 0.1 toh#% bé’midlgéeuﬂ‘ﬁm 0PIt 10P% 8 aolthe/ of Ny plfmﬁmﬁéefiorﬁ rooslrggsﬁ, by I2 5% b]y
vol ure. reoyer, the Xgure onprise fr to 0 vol umre o
N2, " pr ef &r Doy, SHETS FRPEDLLAEY | (of SiAeb RUMBe BruBiFgier FRPANENS. 2. 506 by
vol yge, anﬂlo fat s;canipge hhﬁge@ome?emcsventiefxidleggﬂ@ fai bk pagen, ﬁ:;tlf?&mp&go sol gegg/

: , A to O.
oo o, "Shef Bty BF RO o S5e 8 Bhbcrasro ot Bra BB R LA L P
0. 0005 to O.vhimaymeed praferablye fristnm0@005 e 0.06%pbnevdlemefl Théisugasf that ur e
adds up to 100% by volunme. Wien st C.i ried out after steps A, A2, Bl
and B2t he QaueRvas B iR MRl 10 TR R Bt Second |
absorptil®n/ desorption in Bl and B2, and subsequent step C, the gas nixture
preferably : 0959 ly of
Prom 70 to Siopoobiert SEMkeessl e ke indl kol biffied oBEBUEIEER Y 1y e
Brefelrably, st%ns kamiﬁuéz 2%3%:/@115& Bbl?@2-7mg/§/mcwnggaﬂaﬂdétb§£&)Gv%L{hﬁﬁe, 733@
y vol une, ;“tﬁ@ ; E%H\é ; @lﬁ#h e, 0
by vol une org‘ﬁ)g%(?/ghgéﬁ ol ursre. T?lex_%ée{lfs? Iirjnéig)?(’tthlejge as, folﬁegisanp e? gﬁééon%‘ent of
CO2 of fromsecensl ahgorptign/desompiion ind3l gdddpnthsupsesuentdeR 6. t o 15% by vol une,
nore prefserably from7.5 to 12.5% by B05/ 0466

It is equally possible in the context of the present invention that the process
comprises a plurality of steps C. Thus, it is also possible, for example, to carry out
a step C before steps Al, A2, Bl and B2, and a further step C after steps Al, A2,
B1 and B2.

20
Accordingly, the present invention also relates to a process as described above,
wherein step C is performed before steps Al, A2, Bl and B2.

In principle, all suitable processes for removing NOy are useful for step C of the

25 process according to the invention. Suitable processes are, for example, the
catalytic reduction with hydrocarbons or ammonia, the catalytic decomposition
over suitable catalysts, absorption in strongly oxidizing solutions and the
absorption in acidic or alkaline solutions.

30  Suitable oxidizing solutions in the context of the present invention are, for
example, solutions of hydrogen peroxide. According to the invention, suitable
strongly acidic solutions are, for example, solutions comprising nitric acid or
sulfuric acid. According to the invention, suitable alkaline solutions are, for
example, solutions comprising hydroxides or carbonates, for example sodium

35  hydroxide or sodium carbonate. Suitable liquids for this scrubbing, in addition to
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BASF Akti engesel | schaft AE20050466/rs PF 0000057340/rs -20 volunme. At the
sane tinme, the gas m xture has, for exanple, a content of 02 of from0.01
to 7.5% by volune, preferably of fromO0.1 to 5% by volunme, nore preferably,
for exanple, fromO0.2 to 2.5% by volune. Mreover, the gas mxture may
conpri se fr ddASF Aktiengélichafiol unme AE200304¢fesf er abl y PIOM00057340/15% by 5

vol unme, nore preferably from1l to 2.5% by vol une, and al so further
conponents, for exanple nitrogen oxidedl or solvent residues. NO. may be

present, for exanple, in an anount of fromO to 0.1% by volune, preferably
fr om 0.0001 th6seDuidd0 Rienti UV in FRARuRE BRe Htlith QIR0 ok s1I08% by

vot unme. The sum of conponents. o he_gas m xture adds up,to 100% by
vol ume. 10 IR tbmncfsaﬂaf:xltenwal ﬁ%NQxe‘%%toffa%eénS%@ble §erupbing sRlutions 91 pe
carried out depensRAs ﬁéeﬂ’ér RkapR, §61aﬁ§nﬁbramp&?smdsncénhpﬁmﬁgse t he
gas mxture G2 has roxwratel t esa 05|t|ona as mxture
Whi ch i s obtERSNEEIURT FEPORHE TaBRESI Wiges of a6 w8 TR B and

subsequerst ﬁdcﬁi? aﬁah md;ﬁmhtsulfﬁie%uaahﬁmmﬁﬁmsbllbﬂﬁdef rlnﬁdrwate:p ﬂﬁlﬁiﬁm@fhyﬂﬂ‘@lge@r esent
I nvention that the 0ocess urality st Thus S
al'so possi bIREON 4o particlaly spRiiops comprising, § eﬁl stbooienSoHRim o | By
and B2, and lacz{rhmﬁaEHrssyﬂﬁmﬁ:ycﬁbxﬂe steps A, A2, and 132. 20

Accor di ngly, the present invention also rel ates to a process as descri bed

above, wherein step Cis perforned before steps Al, A2, Bl and B2. In
principle, auitablei nrad:ﬂssesparoswﬁ?md farexamptey imYyl. NQiemarm etsdfinl Ulmamssep C of

the 25 Ogﬁﬁgaliﬁg?&i{;détﬂ% ditfon H6od 'Eif‘:%‘oﬁdﬁ&} e PNRire 261, l@{nﬁ)gsf or

exanpl e, icre uc I on’w ocar anmoni a,

catal yti c dedddpudiNitrogen Owisles’s @ﬁﬂahlb4éétalysts absorptlon in strongly
oxi di zing solutions and the absorption in acidic or alkaline solutions. 30
Sui t abl e OXIdIZIng solutlons in the context of the present invention are,

for exanpl dp goetli baSNGE ahsraptigets pibecisd e unite oPdiclga es-ieidi phasat i on,
suitable  StiheRgLY id6iedlint, HRhhi WRSh Mils ah@heBXRARES behobet in8Pha&RMBY | Si N

nitric acid or
15  enabled, and which are equipped if required with internal or external equipment for
heat supply and/or heat removal. The phases can be conducted in the absorber in

cocurrent, in countercurrent or a combination thereof.

According to the invention, the absorption may be carried out in one or more
20  stages.

According to the invention, the absorption is effected at temperatures between -20
and 100°C, preferably between 0 and 60°C, more preferably between 0 and 40°C,
and at pressures between 0.1 and 100 bar, preferably between 1 and 30 bar.

25
Possible embodiments of the absorber are columns having trays, for example

bubble-cap trays or sieve trays, columns having structured internals, for example

structured packings, columns having unstructured internals, for example random

packings, or apparatus in which the liquid phase is present in dispersed form, for
30  example by spraying in nozzles, or a combination thereof.

In a further embodiment, the present invention therefore relates to a process as
described above, wherein step C comprises the absorption of nitrogen oxides in
acidic or alkaline solution.

35
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sul furic acid. According to the invention, suitable alkaline solutions are,
for exanple, solutions conprising hydroxides or carbonates, for exanple
sodi um 35 hydroxi de or sodium carbonate. Suitable liquids for this
scrubbing, in addition to BO05/0466 BASF Aktiengesell schaft AE20050466/rs PF
0000057340/ rBASF Aktichgesellsdhadady nAE20050466/m ¢ i n paPl 0000887346A4se whi ch
are famliar to those skilled in the art for the renoval of NO from

of f gases. Suitabl e scrubbing solutions-2%- suspensions are, for exanple,
aqueous sol utions or suspensions conprising nmagnesium carbonate, magnesi um
hydr oxi de, dalth¢ icomextodf the pacentniniventivng Né}yscab teciechovednbp mbsorpson in e and
anmmoni um bi Syl il 4. o b SolutifhPhe %bscl}ét%nogsegarrigﬁr&ﬁ'l?e‘f‘w%d-idqaﬂ&”t Feul ar
solutions conprising sodi um carbonate, sodi um™ DI carbonate or sodi um

hydr oxi de. Si0P@birepartiodes between el& pad i76 7@ dprefesably barwsen, 0 amd KO °Chhioenann et
aI.inUIInBé;{gn'ﬁ] b@A, dj, . r of f..EC1L i on,
Chapter "Nitric CC?J%YERT?#(%%{Q@A% 81?& ra&ﬁg kﬁe'%ér?lg%gﬁ Pd@g%Sg@ ?%rh .4.2.3.

I n gener @l , nadculgbetwrenrlot aush3Q barepretesatdyl betwegnil aadilf bahi ch a gas-1i quid
phase interface is present, through which mass and heat transfer between

t he phases is 15 enabled, and which are equipped if required with internal
or external When RO, fconiceheratiors itpthe)N Ardérasintigadas meixtitalis mbhethahdses can be

conduct ed i thei absorhb I currept. in countercurr.ent or,a.conbi nati on
Chereof . AccBh HHEEL e SRlyent el fotoucp Cris PisledPh otk piyng g )
one or nor e HEO;sbagesbetweewn Ndindgh36 by heeighty preférably Hetvweanb® angtli0®inby s

ffect t - Y] . d
80C.  rord o BRI HERnbc VS e o et hE N0, AUTLERAR. e 6L BER . 0
100 bar, pr efceombinied by wee prepagatidn 30 ritic. ackb withsizomb| le tee AP Bdbymeight of t he

b b i - - . Si
oy, ot uniNO FROmab s P ek il 3B Snc HOR L &8 Brebbibis nftfic o €V
packi ngs, catcithhayinglrpmgOa S0Pulex weieht oid¥fhal s, for exanpl e random

packi ngs, or apparatus in which the |liquid phase is present in dispersed

for for. 30 exanple by spraying in nozzles, or a conbination thereof.
m 15 Inthe C(I;rl}l?[ext ofy the F;))resg:/nt igvention, this procedure 1s used with preference, for

example, when the N,O-containing reactant gas stems from a carboxylic acid
process (for example adipic acid), wherein NOy concentrations of from 1 to 50%
by volume are present. The NOy removal in step C is in this case preferably carried
out before the N> concentration in step Al and A2.
20

In one embodiment of the present invention, steps Al, A2, Bl and B2 may be
followed by a further step C, preferably a chemical scrubbing, more preferably
with sodium carbonate solution or sodium hydroxide solution.

25  In the context of the present invention, the NO, may preferably be adjusted content
by a selective catalytic reduction with ammonia in which N>O behaves inertly.
This technology, known as SCR-DeNOx or DeNOx technology, is described, for
example, in Ullmann’s Encyclopedia of Chemical Technology, Chapter “Air”,
Section 7.2.3.1. “Catalytic Reduction of Nitrogen Oxides in Flue Gases and

30  Process Off-Gases™, by J. Wolf et al,, 6™ edition (Online Edition), 2000. In this
preferred embodiment of the present invention, it is possible to attain NOy
concentrations of less than 100 ppm, preferably less than 50 ppm, for example less
than 25 ppm, and more preferably of up to 5ppm, and very low NH;
concentrations in the product, for example less than 10 ppm.

35
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In a further enbodi nent, the present invention therefore relates to a
process as described above, wherein step C conprises the absorption of
nitrogen oxides in acidic or alkaline solution. 35 B05/0466 BASF

Akt i engesel 'lﬁfﬁt‘\tktggﬁ%%ﬁ/ rs P%@g@a@ém rs - _2%#@@@@339;}1@“ of the

present invention, can be renov sorption in an acidic or an

al kaline solution. The absorption is c_a{;,r_i ed out between -20 and 120C, in
particul ar between -10 and 75C, preferably between 0 and 60C, for exanple
between 0 and 40C, and at a pressure between 0.2 and 100 par, in, 5

particul ar BBtagekerredsembefiment a5 stefy 65 dhey BatplyHe tradistion Wity amunea 15 when t he

NO, concent reatric@but Befohest&pi0A £o0E, B IndndBBas m xture is nore than 1% by
vol une, the solvent used for step Cis preferably aqueous nitric acid having

an HNO3 content between 0 and 69% by wei ght, preferably between 0 and 10%
by 10 wei ghtln 4 particulady prifegedembbdinicht 8f drspretdndtinvdehtdoGhe dapntiktvee i n t he

gas phase is ,.acco ni by the preparation of .nitric aci.d wi.th from1l to
69% by i gh . ; nce is
o gRhiny o Rgan The PéekS asEpBRLS b Trirefia e EpPptses pitgrd
gi ven to pr epedoxide may stem fromizch dddpic agidfplar Bhe ofig08hthy adipicgitid pfanHNG3. 15
In the conte f _fhe pr Nty Helal ' re |l sed. W
pref erence, 1?h?e?e%égﬁn%&g?fﬁeﬂzm%82%80%{[&5?08? %dgjfn%ﬁ gﬁi S‘g:ﬁ%ilf%%ét% froma
car boxyl i ¢ aongprespedy pesferablyoto &anpind, ddipprapratd, dimixsddewsh ral er the
concentrati o] % . Thﬁ ISI(R val in
step Cis i géaﬁ??ésss%ébéﬂeé}éé%gg gi)%%/&%da%ﬁ?ﬂl g%&e%{tﬁo %é% gg%b?%ne cc}’?\}gg’lr)\t ration
in step 18 a¥ax Adepkted. Thepes enthedoprehtheaiolume ppafergblythas mtemperahure ef eps Al
A2, Bl and BR,ffB¥ol® toflgilob@,v‘%gteﬁ%gglgfﬂﬁnﬁ B6'o SHRE, ngfd&ﬁ? BoAPIY o seaem cal

scrubbing, nore prefera I um car bonat tion_or sodi um

hydr oxi de sdRpeftishlar from a¥ thd0«o st apressirerondrom ddedd bapnseferably fremed NO, nay
preferably kg 1adiaﬂsﬁ&sp£ecfam@,tﬁomlt@1§@%ﬁ pMBcHat Rbild 6 1nGMHCti on with

anmoni a in which N20 behaves inertly. i s technol ogy, known as SCR- DeNOx
or DeNOx technol ogy, is described, for exanple, in Ul mann's Encycl opedi a

of Cheniigal Tirctffiglsagxy bEBed directli In' the process according to the invention. In a
further preferred embodiment, however, the offgas may be heated to from 100 to
250°C, preferably from 150 to 200°C, preferably to from 160 to 180°C, more
preferably to 170°C, and be conducted into the DeNOx plant for the reaction in
step C.

20
Subsequently, the stream is preferably cooled, compressed and cooled again before
an absorption/desorption in step Al and A2 and B1 and B2 is carried out.

When an NO, concentration of < 1% by volume is present in the N>O-containing

25  gas mixture, as, for example, in an offgas of a nitric acid plant, the absorbent used
for step C is preferably an alkaline solution. In the context of the present invention,
this procedure is preferably used for the fine purification of the N;O gas after the
concentration in step Al, A2, Bl and B2.

30 In addition to steps Al, A2, B1 and B2 or, if appropriate, C, the process according
to the invention may also comprise further steps. For example, the process may
also comprise a further treatment between steps A and B and step C. Such
treatments comprise, for example, a change in the temperature or a change in the
pressure or a change in the temperature and in the pressure.

35
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Section 7.2.3.1. "Catalytic Reduction of Nitrogen Oxides in Flue Gases and
30 Process Of-Gases", by J. WIf et al., 6s' edition (Online Edition),

2000. In this preferred enbodi nent of the present invention, it is possible
to attain NO concentrations of |ess than 100 ppm preferably |less than 50
ppm for exZBASE AldieagesellsvhaPc ppmAERIOS6466érspr ef er ablPF @F00057348hS ppm and
very low NH3 concentrations in the product, for exanple |less than 10 ppm
35.B05/ 0466 BASF Aktiengesel | schaft AB2BD50466/rs PF 0000057340/rs -23 In a
preferred enbodi nent, as step C, the catalytic reduction with ammnia is

carried out f . : b eular | feyred
enbodi nent o#f?ﬁt Sﬁ‘é’?‘%?gﬁtd%%“ﬁ\?éﬁ‘t"f‘ﬁf, Qﬁ%’é%‘é‘éﬁrﬁd é?ﬁ?!g%éeyvfmﬁlf c?ﬁmpéﬁug%d in the
process accaoffiensation ehend of thetdogporenis.coigse camponanty mapglon exaBRilexbéle may

stem from anyagi §i gnoRtdr doRea orefdiaBlyd t@oent ’fhib e ALHALE RCotidAtn 1S
preferably m xed wth NO synt hesi s s. and,cool ed. The gaseous streamis
then conpre$Ped! IhthePErcssy %PcPﬂl%thﬁ?mé’ﬁB‘}m-f appropriate, admi xed with
air. Aftgr the conpression, the hot gas is cool ed and passes into an
absorption t

wer..in whjch 10.NO,. i.s degotl)ettﬁd.%"tlg'tge gas at the top of .the
col unm pr ef nSEBFding 4Q the inyepten,: it 13 PFsible (s &% Cempepenifoee ¥81OVEd anpl e
from20 to %f ftlliH @seﬁiahilr% PLerHhtﬁ@le%iDisﬁlﬁclﬁsibld thati@dces eﬂilvgregfvﬂmn iy be 40C, at
a pressure o rom1l to ar., ~pr.ef er .rom to ar re
o Bf orably (FEHTEIHe b8 B Gr2REr Fedtsrohipt R B2 o8 Topved B8ibe of ¢ gas
may be used ghshegtukyGihbyt bempressi@s andestbssquiemgrobling.ne i nvention. In a
further %referred enbodi nent, however, the offgas may be heated to from 100

to 250C, preferably from 150 to 200C, preferably to from 160 to 180C, nore
preferably tlo this0@se,ahel ghe mintuki €2 ds Adiantagheushe Monprssedt tofopreshuze ofact i on
in step C ihsr. RRh&" ssed and
cool ed again eﬁgtrge an’néiljgis{eg?% ;frgg‘; %Zggpgt%{’on Itﬁp??ﬂg%ab&fﬁgﬁg} &.3%;%{?81 and

B2 is carri deodding. is\niefarahly eifpctesomhsequently.opreferably tocfiom doodfeCi mngse esent i n
the N2O- cont@bfifidy frém PAS20ACK iy plirticAfar floff 4 & 25, Furthdt FFBfeRIbiPRSnCE 2

nitric acid plant,” the absorbent “use
15 to10°C.

It is equally possible in the context of the present invention, for example, to carry
out a partial condensation of dinitrogen monoxide or a rectification, especially to
remove the low boilers, for example oxygen and nitrogen.
20
According to the invention, the gas mixture G-2 which comprises dinitrogen
monoxide and has been purified by the process according to the invention can be
used in a further reaction. To this end, the gas mixture may be used in gaseous
form. However, it is also possible first to treat the resulting gas mixture such that
25  the gas mixture is present in liquid or supercritical form and is then used in a
further reaction. The gas mixture can be liquefied by suitable selection of the
pressure or of the temperature.

The present invention thus also relates to a process, wherein the resulting gas
30  mixture G-2 is liquefied.

To this end, the gas mixture G-2 is first preferably compressed and then cooled. In
this case, the gas mixture G-2 is compressed advantageously to a pressure of from
1 to 35 bar, preferably from 2 to 30 bar, more preferably from 3 to 27 bar. Cooling
35 is preferably effected subsequently, preferably to from 10 to -70°C, more
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for step Cis preferably an alkaline solution. In the context of the present
I nvention, this procedure is preferably used for the fine purification of
the N20 gas after the concentration in step Al, A2, Bl and B2. 30 In
addition to steps Al, A2, 131 and B2 or, if appropriate, C, the process
accordi ng tBASPaAlititvgedellschafry al AE20060466s f ur t her PR @IHISTRA0/Bxanpl e,
the process may also conprise a further treatnent between steps A and B and
stéep C. Such treatnents conprise, for-Zxanple, a change in the tenperature
or a change in the pressure or a change in the tenperature and in the

pressure. 3%?2%%@%%536“@%8%?%%%&8%-’25?@050466’ rs PF 0000057340/ rs

-24 For exa e conposition a gas m xture may change, for exanple by
condensati on of one of the conmponents. These conponents nay, for exanple, be

wat er or anofﬁbegasmkﬁﬁabz Wh?élﬁéc%%dée@d&ﬁi’d@%ﬁtmdﬁyxfd% dnd H48 8erd SBtalnBe
absorption in Step A in the process according to the_inventign. 5
Accor di ng t P hBIOcess@Reqrding to the igvension;oan én prngiple betused fas ghhppBeationa o
removed 5f r o (WARKhOpSre Hinitkgn MBho:Bd@RkANs idr AmitRASA! RbBotildtstieamses of
wat er which may be present 1n the gas mxture G2 after the desorption in
B2 may be reatyised W@w%gasga@ iy el PartisHisredisi &8 WUSS R quent
fool ing. 10 duita‘%le,i 1??)1' @ﬁﬁﬁplf}ﬁeg@%ddﬂt%hl%f%e@lé@mlﬁ) Mﬂﬂ%ﬂ@%g&%&é&cﬁ?&m[ ﬁssed
0O a pressurge o om r ra r o] ar, further
preferably fff%Br?f‘%mP ’ 2“7%@5‘3 0 %ﬁqsn% ﬁﬁﬁr Eé%roébﬁﬁ] g@’?eﬁ’?w‘?&t Y88 Ghent |y,
]E)r ef erably tthefbf(ﬂmaﬁot mlaiésaf o ﬁﬁlrlﬁequrthégaabhiymirépmh&ht confiiGe d’liﬂ}tfbge]hi cul glr
rom4 to 15C further prefera rom5 15 to J10C, |1 i.s eqgua ossi bl e
1 the Bt dRpodiyas g8 6 SRR Byt R ohroessh rackiabi to b BB 43 ol
partial condeddiaingagemffodmeihanadgen nonoxi de or a rectification, especially
to renove the |low boilers, for exanple oxygen and nitrogen. 20 According to
the invention, the gas mxture G 2 which conprises dinitrogen
The process according to the invention affords gas mixtures G-2 comprising

dinitrogen monoxide which comprise a particularly low proportion of troublesome
15  secondary components. This is advantageous especially for the use of the gas

mixture comprising dinitrogen monoxide as the oxidizing agent, since, as a result

of the low proportion of troublesome secondary components, hardly any side

reactions occur and thus particularly pure products can be obtained. After the

inventive purification, the gas mixture G-2 preferably also comprises carbon
20  dioxide in addition to dinitrogen monoxide.

The gas mixture G-2 purified in accordance with the invention comprises
preferably from 50 to 99.9% by volume of dinitrogen monoxide, from 0.1 to 25%
by volume of carbon dioxide and from 0 to 25% by volume of further gases. The

25  percentages by volume reported are each based on the overall gas mixture G-2.
The sum of the individual components of the gas mixture G-2 always adds up to
100% by volume.

The gas mixture G-2 purified in accordance with the invention preferably

30 comprises from 65 to 95% by volume of dinitrogen monoxide, in particular from
75 to 92.5% by volume, more preferably from 85 to 90% by volume of dinitrogen
monoxide.

The gas mixture G-2 purified in accordance with the invention also comprises from
35 0.1 to 25% by volume of carbon dioxide. The gas mixture G-2 preferably
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nonoxi de and has been purified by the process according to the invention can
be used in a further reaction. To this end, the gas m xture nmay be used in
gaseous form However, it is also possible first to treat the resulting gas
m xture such that 25 the gas m xture is present in liquid or supercritical
form and i s BASF Algizgigésellschaftir t herAE2MS0466irs The gas PR 600008734irsbe
liquefied by suitable selection of the pressure or of the tenperature. The
present invention thus also relates to 206 process, wherein the resulting gas
30 mxture G2 is liquefied. To this end, the gas mxture G2 is first

preferably rsééﬁ&naxnfa 20'%9 Q%hﬁ%fcbfbontd?éﬁd&%?m&ﬁﬂ‘é‘r figm Moxtyshe G2 is

conpressed a nt ageousl gbﬁressure of bar, preferably
from2 to 3 ybgﬂum%n@remr@fp@,b gmiSytgrh3%e by volpmeHf carbepdioydess i s preferably
ef fected subsequently, preferably to from10 to -70C, nore BO5/0466 BASF
Aktiengesel | schaft AE20050466/rs PF 0000057340/ rs preferahbly from8 to
-30C, in parthecgasdpixfure -5 pr eragb@on‘lm@eb emyR. Q%Eﬂ%o%% Wﬁi‘@ﬁo St ses

di ni trogen r@ya%lf&ee@ﬁq)lmsnb@@noqbe/abﬁedlmmﬁyI@pm@@las&oﬁpogrtdlm% bp the

i nvention can_in princi gq g sed for (Z’nl’ EI I catfl in ich pure

di ni trogen nEREREgROR PELHR ]Jr §Mnil ¢ oy %\rnﬁasgétm %cgavcl\n th
inert gas armudtmﬁl(?f-alﬂmﬁedeﬁlacddndmétmﬂuﬂhaﬁmvdnﬁenm mnﬁmememcmorsw t abl e,
for exanple,,f L the Xi datuggn of thar}@é% Q’f umﬁﬁg as scribed,
for exanple, spegHicdieing B0 DE P %%%%%R‘ies? venti on
therefore al so reI ates to the use of the gas m xtures which conpri se

dini ¢ ogRn 1 RGNS G5 a2 S BRLRLOAN B B APLORRRSACHOLA Akt e

invention as an  oOxi di zIng agen €ss ng to the
i nventi on afdommisingab,®j disinaly mﬂlemcam;mmm ot@carbi)mldtuxmcyaem mmpansdn tohi ch

conprise a p@h%ﬂsﬁllgga%agé’s %@‘g g{u?&f) i} bRfr @ ehglﬁgtﬁhﬁﬁgﬁ@an f1‘31sa ﬁ)?iﬂ‘lg;ﬂ L. <t ure

conponents. ouUS especl a

conpri si ng dérdentpsyepressonl: ed@na@smmeoﬁﬂmmogemgmag:edc since, as a result

of the |ow proportion of troublesone secondary conponents, hardly any side
reactions occur and thus particul arl¥ pure products can _be obtai ned. After

the i nvient i Qee pnantage of therproeass agresdipg fa thednemiop isthat GPryinadddiondapri ses

car bon the good inertizing action in comparison to other inert gases, has a boiling curve
very similar to that of N>O and similar critical parameters. As a result, the gas
mixture G-2 which comprises N>O and, if appropriate, CO, and is obtained in the
process according to the invention can be condensed at a higher temperature than a
20  comparable mixture of N,O and another inert gas. As a result of the very similar
boiling curves, the condensed gas mixture has almost the same composition as the
gaseous mixture, so that the inertizing agent is retained in the liquid phase.

Moreover, CO, has a good solubility in organic compounds, so that a relatively
25  low pressure is sufficient to avoid the formation of a gas phase in the reactor in the
case of a reaction in the liquid phase.

The present invention therefore also relates to the use of a gas mixture obtainable
by a process according to the invention, as described above, as an oxidizing agent,
30  especially as an oxidizing agent for olefins.

In particular, the present invention also relates to the use of a gas mixture
comprising from 50 to 99.9% by volume of dinitrogen monoxide, from 0.1 to 25%
by volume of carbon dioxide and from 0 to 25% by volume of further gases as an

35  oxidizing agent, especially as an oxidizing agent for olefins.
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20 dioxide in addition to dinitrogen nonoxide. The gas m xture G2 purified
in accordance with the invention conprises preferably from50 to 99. 9% by
vol une of dinitrogen nonoxide, fromO.1 to 25% by volunme of carbon di oxide

and from 0 Yo\ en¥Qlilafl T UT Wik00S@RRAs The 25 PHORDISTERDRY Vol ure
as

reported are eac on the overall gas mxture G2. The sumof the

i ndi vi dual conponents of the gas m xtw®e G2 always adds up to 100% by

vol ume. The gas mixture G2 purified in accordance with the invention
preferably 30 conprises from®65 to 95% by vol une of dinitrogen nonoxide, in
patticular from 75 to 92.5% by volune, nore preferably from85 to 90% by

vol une of disﬂchrg@gﬁﬂxmfmwbﬁteinaﬂib,efogaﬁmﬂm,twmefpﬂifﬁu%ipié&@b hdtorligor dance
with the inventi.on al so conprises from 35 0.1 to 25% by vol une of carbon
di oxi de. Thd®YP¥OK¥i™MPre G 2 preferably BO5/ 0466 BASF Aktiengesel | schaft
AE20050466/rs PF 0000057340/rs -26 conprises from1l to 20% by vol une of

carbon di.oxiyde, .in particul ar. from 2.0 15%. by.vol une, nore, preferably from
5t o 1a9 by Mot By e 2k, Ariati sdictrchmptis i PapE il i

conpri ses f robtaigabld in ace@¥adne withutive inferftiont iwer suitablya §ersthef oxidaticanpf e from
0.1 to 15% | i 1.C 0 :

pr ef er abl y0 19%[ %ﬁr%glgp%b%‘%ﬁ i%[} ﬂ%/(%ﬂleﬂ #éeraeir) %Etoﬁ%l?c%%g (Jgg é %?%ceopégéyﬂgnyil@ﬁg G2
purified i naaamoedanble honds Rrpirénge énfirtmr ggn dospelicceleBnehavingron@or f ur t her

gases, the n ci,flgd ié!&ngfllée S sent. 10
It has been goungoﬁlﬂgt b&lidrgl tfﬁg pre enc%cg@e%%ge’ag%a{ﬁﬁﬁxﬁggtg agﬁ?pg&gés
m xt ur ed0 coirplopetengy mpdodegerg, i excloundeerae] eycladedasese. ol .dceyclobaxatliene de in

conpari son tlQS-c?élB@dtadié}f‘eEfl,Sg@}f%ﬁﬁloééc%dfeﬁéle I,S@—éﬁld?foﬁé‘éatﬁébe,en_sure saf e
operation, for exanple in order to suppress se€lf-deconposition of

di ni trogen nonoxi de. 15 One advantage of the process according to the

i nvention i 9ntasrbfeel embddmekt,! the E)rés@nt ihéhtDAQHerefiRE hisé irélated$d hWe bf
conmpari1 son t

ot her i nert gases,. has a boili curve . very.simlar to that
CP TR0 and Rt abors e 2l o AE ders. PRCIETR BN (HASOISER i Srlstted o G 2
whi ch cagprifsgs MO grvap |donsipi®pof atyslofenttnandeycdododb@dngehndn 1,h9- process

accordi ng tocygfg)ﬁoaeré\é%%}lé_on can be condensed at a higher tenperature than a

This enriched and purified N,O-containing gas stream G-2 is suitable very
particularly for the oxidation of olefins to ketones. For this purpose, it is possible

20  with preference either to absorb the gaseous N,O directly into the olefin to be
oxidized or another solvent, or the N>O can first be liquefied before it is reacted
with the olefin.

Especially in the case of use of a liquefied gas mixture comprising dinitrogen
25  monoxide, it is advantageous when the proportion of inert gases in the gas mixture
is at a minimum, since the reactor volume is otherwise enlarged unnecessarily.

For the inventive use as an oxidizing agent, especially for olefins, the oxidation can
generally be effected according to all process versions in which the oxidation,
30  especially of the olefin, takes place. In particular, both continuous process versions
and modes of reaction, and batchwise reaction are possible. According to the
invention, the reaction conditions for the oxidation are selected such that a reaction

takes place. Pressure and temperature can be selected appropriately.

35  The pressure is preferably in the range up to 350 bar, for example from 1 to 320
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20 conparable m xture of N20 and another inert gas. As a result of the very
simlar boiling curves, the condensed gas m xture has al nost the sane
conposition as the gaseous mxture, so that the inertizing agent is
retained in the liquid phase. Mreover, CO2 has a good solubility in

or gani ¢ conRASE A ktieageseHschafr el at IAE20§58464/sw pr essulPF 00008573404isent t o
avoid the formation of a gas phase in the reactor in the case of a reaction
in.the liquid phase. The present inventi®%n therefore also relates to the use
of a gas m xture obtainable by a process according to the invention, as
described a i gg) ng agent
for ol efi nsb&?‘ﬁpre%fatb?)&fjﬁgﬁoz (gg?)%esgﬁ mﬁ‘%%eﬁ??%%%?#?@? gl?ﬁ%%h%%e use of
a gas i xt urié prefevebyi i @ ganee drers @20 go g0 80 sy sxemplrefrom Hhia PHén ifonoxi de,
from 0.1 to ZefkuldMrot@bsoms Boecar bon di oxide and from O to 25% by vol une of
further gases as an 35 oxidizing agent, especially as an oxidizing agent
for ol efins. B05/ 0466 BASF Akti engesel |l schaft AE20050466/rs PF 0000057340/ rs

- 27 Such 5gasThe ostidetids rd @&&rﬂemahxhﬁ,thépes@m@h@the §d1eerwtmb¢«wwgtprocess
according t.o the. i nvegg]l on. cﬁl‘l Qﬁtﬁ gas m Xt‘ﬂlﬂ %h conpri se
di ni trogen ndfgRRile PAsTLPIG AR ac‘b?fflaarf ‘?11%"(?38?‘%1 A EETH M PHEXI9ERti on are
sui t abl e f orwitliveit ¢hel dditicarofafsolvehef i ns. Suitabl e ol efins are, for exanple,
open-chain or cyclic olefins having one or nore double bonds. Preference is

further given to cyclic olefins having one or nore double bonds, for
exanpl e cycl Idmme&ni% is alsol misiblenim, the yohtzive pf el'ﬁ:Epreiﬁlt dyredntion tthatethe gas

cycl odecgne, de cene exa

1, 5- cycf:1 tlgld%ﬁ]er e, 21%ﬁ§‘§/e edé%g’rouggflen%agrpefc%mgy %‘g%gfr%eleeﬁgonl n a
preferred endobie mswetahé/OpméswtempwaiMel a’heﬂilqecﬁddoga mixgurerahahesbto a use
as descri be&}p&‘ﬁ%&hﬁﬁtﬁ@oﬂéﬁtﬁnﬂ ng agent for olefins, wherein the olefin is

selected 15 fromt group consisting of cyclopentene, cyclododecene and
1,5,9- cycl ododecatriene. This enriched and purified N20-containing gas

stream G 2 i gcpdihgd the\iRlehtioRht iokia@bh Yn flﬁ’sr c&tsg?s ﬁ%f&?ﬁly%ﬂnﬁctﬁ lﬁfe% nfot 0

ketones. For this purpose, it Is possible 20 wth prefefence eit
absorb tie gwalablgsselomonipf dhe pipssure and ﬁéﬂeﬂ mwrae@eb%wh that no gas phase

occurs in the reaction zone.

The pressure is preferably in the range up to 350 bar, for example from 1 to 320
bar, preferably from 2 to 300 bar, in particular from 3 to 280 bar. The temperature

20  is preferably in a range from 220 to 320°C, for example from 230 to 300°C, in
particular from 250 to 290°C.

The present invention therefore also relates to a process for preparing a ketone, at
least comprising the following steps

25
Al  absorption of a gas mixture G-0 comprising dinitrogen monoxide in
an organic solvent
A2  desorption of a gas mixture G-1 from the laden organic solvent
Bl absorption of the gas mixture G-1 in water
30 B2 desorption of a gas mixture G-2 from the laden water

D contacting the gas mixture G-2 with at least one olefin.

As described above, the process may also comprise at least one step C.

35  For the preferred embodiments of steps Al, A2 and Bl and B2, the above remarks
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oxi di zed or another solvent, or the N20 can first be liquefied before it is
reacted wth the olefin. Especially in the case of use of a |liquefied gas
m xture conprising dinitrogen 25 nonoxide, it is advantageous when the
proportion of inert gases in the gas mxture 1is at a mninmm since the
react or vol UBARSF Aktichgesellschadinl ar g A 200604666sar i | y. FRF 0008057348ntsi ve use as
an. oxi di zi ng agent, especially for olefins, the oxidation can generally be
effected according to all process versiZths in which the oxidation, 30
especially of the olefin, takes place. In particular, both continuous

process ver siBe Fafthe Biefiafiln HPAKEOAD oMk BALERY GudRaL]] £, B SnpOSs! bl e.

According t I nventi on, e reaction conditions e oxidation are

sel ect ed sudi? ehihe enerhand end & on Bleeshes maevarpr Aeeordiag 4o thet iawgidion: sitR can be

sel ected apRr el iR pRHYrmaPafl? 8teps AISUVERI and BSf AbABYeL, it'i'sécfﬂﬁllj’r?ﬂﬂ?olé‘p to 350
bar, for exanplé from 1 to 320 . B05/ 0466 BAngéﬁétlengesel | schar t
t 1cngdpd 1n exeRy

AE20050466/ riBatsterys a9 perfeymsdrhsfore Siepp A1, Ags L2356, IOBSVear, in

particul gr fg{‘?ﬂ]p?ps@@ﬁ@&@utmrstasgeALemquwgz_ is preferably in a range from
220 to 320C, for exanple from 230 to 300C, in particular from 250 to 290C.

5 The oxi dation nmay be carried out in the presence of a suitable sol vent.
However, it Inigrimeiplal i ¥s possibiblte Jjerfoﬁﬁcswpi@nbﬁ“ow §tbpd g, IADY BTt b B20 carry
out the oxidation .i/\n'thg%ﬁ the.b ‘g‘L‘hi on tofé;r‘;l'l sol vee%i. Howevtilrgt itci.s al so
possi bl e i n THECEGAL BIUYTY PHE! R EOR R A theopres e fnvenon,Bat s Cif ¢ ur e
G 2 is |iqugfafened afierostghs AilNAG, B1satpleB2r It & datthatatwdiient, hel prakdne

sel ecti of th ur n f the te rature. T Lguefied.gas

i xtur e Dan PrESpEhESRYG NGRS 8 0 biEeSCRF Stk 2t of oceiBE

i nvention, tdbevexindahicbrstéps Ahi 42¢ 84 earids BRraré qredfbtped befboc seg Gylman 15

sui tabl e sel | o) e r : I no gas
phase occu rag&%dr% 8’? f eér?%%%tnlglﬁ)th stgg n@ N ?éﬁﬁ elﬁtﬁer%dsbgu %@g})lgeﬁag%%ftg r %tﬁ’@ce}s% aﬁoﬁ e range
up to 350 baprepdring adsctomslin whidngtap €as performisd befope sttps Abl A2 fBbandB2o 300 bar,
in particular from3 to 280 bar. The tenperature 20 is preferably in a

range from 220 to 320C, for exanple from 230 to 300C, in particular from
250 to 2A9oc.It is equally possible in the context of the present invention that the process

comprises a plurality of steps Al and A2 or a plurality of steps B1 and B2 or a
plurality of steps C, in which case step C may be carried out before or after steps
Al, A2, Bl and B2.

20  The reaction in step D may generally be effected according to any process versions
in which the olefin and the gas mixture G-2 comprising dinitrogen monoxide react
with one another, In particular, both continuous process versions and modes of
reaction, and batchwise reaction are possible. According to the invention, the
reaction conditions for step D are selected in such a way that a reaction of the at

25 least one olefin with the gas mixture purified in accordance with the invention
takes place. Pressure and temperature may be selected appropriately.

The reaction may be carried out in the presence of a suitable solvent. However, it is
equally possible in accordance with the invention to carry out the reaction in step
30 D without the addition of a solvent.

However, it is also possible in accordance with the invention that the process for
preparing a ketone comprises further steps. For instance, the gas mixture
comprising dinitrogen monoxide may be treated, for example, before step D and
35 after steps Al, A2, B1 and B2. A possible treatment is, for example, a change in
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The present invention therefore also relates to a process for preparing a
ketone, at |east conprising the follow ng steps 25 Al absorption of a gas
m xture G O conprising dinitrogen nonoxide in an organic solvent A2
desorption of a gas mxture G1 fromthe |aden organic solvent Bl

absor pti on @ASFAkgizngeselschaft G 1 IAE2086046636 B2 desomi 0000057340/3as m xture
G2 fromthe | aden water D contacting the gas mxture G2 with at |east one
olefin. As described above, the proces¥tmay al so conprise at |east one step
C. 35 For the preferred enbodi nents of steps A, A2 and Bl and B2, the above

remarks - BOS4O466 Wtﬁhﬁér@tﬂ%&eﬂhh %ﬁ?%ﬁiméE%oﬁ?@éﬁﬁésﬁﬁol@Eeﬁ%ﬁ%7i%f10/ rs

-29 apply. For the preparation_ of ket one too, the sequence of steps A,
A2, Bl and Sample. abworplien rﬁaﬂnwmsetbﬂ the ab wrh»rélrgwxmwamecwémg to the

invention, skgp D Cﬂﬁ%l\hﬂt Ry By aﬁpsaﬁdtﬂé s§IveRs TAE ,soRent Bl @matﬂ? thélowever ,
it is equal Ier}g%) t hat, st ]§ performed before steps , A2, 131
and B2. éStOrkﬁ/@‘d‘é‘Fe p Dis carried out after steps A, A2,
131 and I32 In principle, it is p055| bl e to performstep C before steps A,
A2, Bl and 2. Hovvev |bIe in the context,of the

o esent 1 nvaiOVENTy Rt o5 digsEbfec e olieRE AT St Biesy RGP 68 OB e%nd B2,
In a furt hermbamedﬁ-mmprishg dintoged nikﬁoxﬂeemlqmﬁddw afiable sleedonefat es to
a process faq g’ arl n s desch

k b A, A2,
21 and B2 arbe BSPRF Ao BB R 4T Tt Do H e HERE " he
present i nves¢n Drandl after stepatids A% Bl grdoB2sEhd hquefpd@aarrmmglrtacmpnmagl n which
t C |1
;S)oggl bl Ie%l ﬁe 1&1?0%%@3{»83?n@k%?&rbgscgn@%}eg\%érn?{%vﬁ@%%gﬂt }{;}el u?)?% esg gonpri ses

a plurality of steps Al and A2 or a plurality of steps Bl and B2 or a

plurality ofrgs ﬁr@%ef@ngfﬂtﬁﬂ‘ﬁ”ﬂﬁ?efﬁfbsgso?h Bem%fﬂfer%ﬁ{ﬂo'dgﬂ%ﬁ% at}gé&rs

after steps and 132 e reaction 1n ste neraIIy be
ef f ect ed acc@? mqumtlg)aaﬁvnpﬂ&éwﬁb@@a@w@nyheﬁem m@@ﬁmlﬁ@r%u@ﬂun sepdt he gas
m xture G 2 QMW BiRgiedi Ni trogen nonoxide react

15
In principle, it is possible in step D of the process according to the invention to use
all suitable olefins, for example olefins having from 2 to 18 carbon atoms, in
particular olefins having from 5 to 12 carbon atoms. Suitable olefins are, for
example, open-chain or cyclic olefins having one or more double bonds.

20 Preference is further given to cyclic olefins having one or more double bonds, for
example cyclopentene, cyclohexene, cycloheptene, cyclooctene, cyclodecene,
cycloundecene, cyclododecene, 1,4-cyclohexadiene, 1,5-cyclooctadiene, 1,5-
cyclododecadiene or 1,5,9-cyclododecatriene.

25  Particular preference is given to using as the olefin cyclopentene, cyclododecene or
1,5,9-cyclododecatriene. In a preferred embodiment, the present invention
therefore relates to a process for preparing a ketone as described above, wherein
the olefin is selected from the group consisting of cyclopentene, cyclododecene
and 1,5,9-cyclododecatriene.

30
The invention will be illustrated hereinafter with reference to examples.

B05/0466



wi th one another. In particular, both continuous process versions and nodes
of reaction, and batchw se reaction are possible. According to the
invention, the reaction conditions for step D are selected in such a way
that a reaction of the at 25 |l east one olefin with the gas m xture purified
i n accor dandRASF tAktiengeselsahafi on (ARKROOSMGECs. Pr essul¥ (05 E3A9asat ure may
be sel ected appropriately. The reaction may be carried out in the presence
of .a suitable solvent. However, it is -¥qually possible in accordance with
the invention to carry out the reaction in step 30 D w thout the addition
of ~a sol ventpxkigyysy, it is also possible in accordance with the invention
that the process for preparing a ketone conprises further steps. For

i nstance, the gas mi xture conprising dinitrogen nonoxi de nay be treated,
for exanpl e, k@il ¢ vanRstadbledliditile Ss0RioNdesdiBtioin @idb&Zend): POSSi bl e
treatnment is, for exanple, a change In 4 BASF Aktiengesellschaft
AE20050466/rs PF 0000057340/rs -30 pressure and/or tenperature of the gas

m f(t ure. 5A fﬂ’f}d(ﬁﬁgasmf?agﬁibicga%d pRintahichi is opbled Wi effgaEah phi@ipitn a
sol vent, so that.the sor be as mxture nay he us in. step.D. ., The

sol vent may %é“a Bl %Stcgﬁpgs%mm%hr@’%ﬁv‘é‘ﬂmes%«bﬁéf ?HFﬁﬁF% O?ol efin
whi ch i s to fitogen akideadn b DedN(@®psthge.5 However, it is also possible in the
context of the present invention that the gas mxture G 2 conprising

di nitrogen nonoxide is liquefied by suitable selection of the pressure
and/ or the tBrepgsatmtue 6-0itashobtaigéd (2 kg/b) & compeessed to 2abarsandtabstabbdre st ep

D and afyser , . el i m enconpri sing 10
dinit rogltgn nlgtr{gtg‘?b e mnﬁ%t%ﬁﬁnggﬂ 80%'?%%‘{%%‘11%‘?#2’% ﬁgal%&?% tsﬁter}ﬁ(%ll’ g%g'rqlpi n step
D. The preser00imme fidled rwitth e reire mesh| rsoking | (Ktiibsi Rombopak OND). EmbdOrent to a
¢ : . ) , Lo it
Process Orla:%e’nexﬁgrgbébl%gﬁe rr?glﬁngiltgg‘{eg%%&?lhﬁ%gseaqe\’iel béﬁ’i‘}t‘é‘»raeﬂ&h Jé@seg?g, m xture

used in step D | NN n° principle, I'S possI in step
D of the prddesdseaecorti Mytheceitcnt thisuhilosnct 62,60 kelhof QiirabeBR@RCHST | ns,
for exanpl e Qicafdkdgs having from2 to 18 carbon atonms, in particular olefins
havi ng flrsom 5 to 12 carbon atons. Suitable olefnms are, for

The gas mixture G-1 obtained from the first desorber is compressed again to 25 bar
and absorbed in nitrobenzene at 35°C in a second absorption column B1 (diameter
= 30 mm, height = 1800 mm, filled with a wire mesh packing (Kiihni Rombopak
9M)). The N,O-laden nitrobenzene from B1 is then decompressed to 1.1 bar to a

20  flash vessel B2, likewise at 35°C. This results in gas mixture G-2. In the circuit
through B1 and B2, 25 kg/h of nitrobenzene are circulated.

Component G-0 [% by vol.] G-1 [% by vol.] G-2 [% by vol.]
N,O 8.1 57.2 86.5

N, 86.5 30.2 1.9

CO, 1.1 7.1 10.5

H,O 0.3 2.6 0.7

0, 3.1 1.9 0.2

NOy 13 vppm 32 vppm 50 vppm

Owing to the high concentration of N»,O in the gas phase in apparatuses B1 and B2

25 and the presence of the combustible organic solvent nitrobenzene, these

apparatuses are critical from a safety point of view. In order to ensure safe

operation of stages B1 and B2, these would have to be designed so as to be

resistant to pressure surges at 1000 bar in order to survive ignition, which cannot
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exanpl e, open-chain or cyclic olefins having one or nore double bonds. 20
Preference is further given to cyclic ol efns having one or nore double
bonds, for exanple cycl opentene, cycl ohexene, cycl oheptene, cycl ooctene,
cycl odecene, cycl oundecene, cycl ododecene, 1, 4-cycl ohexadi ene,

1, 5- cycl ooctBASEidktiehgesellsghnifo dode AdER38466rs] , 5, 9- cy AFOMMPISAI4Nsne. 25
Particular preference is given to using as the ol efin cycl opentene,

cyel ododecene or 1,5, 9-cycl ododecatriehe: In a preferred enbodi nent, the
present invention therefore relates to a process for preparing a ketone as
described abQvgledWie Bliimaddae ol efin is selected fromthe group consisting
of “cycl opent ene, cycl ododecene and 1,5, 9-cycl ododecatriene. 30 The
invention will be illustrated hereinafter with reference to exanples.

BO5/ 0466 BASExatiilé enaaseiptisadaddrptifa 80 alifHehsche PIndOSRORR6AMEdIBtion 34~
EXAMPLES Exanple 1 (conparative exanple, doubl e absorption/desorption in

ni t r obenzene®5 The of fgas of a nitric acid plant which i s operated with
the offgas froman adipic acid plant and conprises about 1500 ppm by vol une
of NO is fifst freed of. .nitrogen oxides in st.age. The S mxture
& 0 Chus obt TRt 148 BERD paleLs ostud wib B BBy da e,

ni t r obenzeneacid pBMCand compaiss aludit okb00 oppmTbyAb ol asfeNEY, is f&6t freed i ght =
1800 mm fil]. i th.a Wk acki ng (Kuhn Ronmbopak 9M ). The N20- | aden
nitrobenzenéhﬁg%ﬁﬁ9ﬁ“kgéx%ﬁgﬁﬂ%§§%§%ressed to 1.1 bar to a flash vessel A2,
li kew se at 35C. In the circuit through Al and A2, 200 kg/h of nitrobenzene

. | r _ : ; . bor
Conpr eso afs ssbE 1B iE doulhé (2 PRl 14 BardrBhustiRBQT 000 0
absor ption ciginitebenaane(atBaffeirethe samg@bsarptidne¢adinn s ir8BRample 1f Alslabovani t h a

wire mesh D%E'd@&réﬁ%m eﬁ%eiagl%l'm 5Mahd 33%€ ilNgRiet ﬁﬂgéhggaté ?I?Eg@mﬁ%legagf om 131

is then deconpressed to 1.1 bar to a 20 flash vesse se at 35C
This resul t smxWgsEsIni xture G 2. In the circuit

15  As above, the gas mixture G-1 is compressed to 25 bar and absorbed in water at
35°C in an absorption column B1 (diameter = 70 mm, height = 1800 mm, filled
with a wire mesh packing). In the circuit through B1 and B2, 112 kg/h of water are
circulated. The N;O-laden water from B1 is then decompressed to 1.1 bar in a flash

vessel B2, likewise at 35°C. This results in gas mixture G-2.

20
Component G-0 [% by vol.] G-1 [% by vol.] G-2 [% by vol.]
N>O 8.1 58.0 81.6
N; 86.5 29.3 2.0
CO, 1.1 7.3 10.7
H,0 0.3 24 53
0, 3.1 1.9 0.3
NOx 13 vppm 21 vppm 30 vppm

When the water content is disregarded, the gas mixture G-2 has a very similar

composition to that in Example 1. Since, though, no organic solvent is present in

the second absorption/desorption stage, stages B1 and B2 are easily controllable

25 from a safety point of view. It is sufficient to design the plants for maximum

pressure 30 bar.

The process according to the invention thus offers a distinct economic advantage in
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through B I and B2, 25 kg/h of nitrobenzene are circul ated. Conponent GO [%
by vol.] G1 [%y vol.] G2 %by vol.] N20 8.1 57.2 86.5 N2 86.5 30.2 1.9
C2 1.1 7.1 10.5 H200.3 2.6 0.7 02 3.1 1.9 0.2 NOL13 vppm 32 vppm 50
yppm OM ng to the high concentration of N20 in the gas phase in apparatuses
B 1 and B2 RASEktiengeselledmiice of AE2005646fiest i bl e or FFOM0HSTIANts

ni trobenzene, these apparatuses are critical froma safety point of view
In.order to ensure safe operation of sikges 131 and B2, these would have to
be designed so as to be resistant to pressure surges at 1000 bar in order
to survive igoRiiRonIoNdl ChiFORRlng BARLOABERARE raklagoagsblogghal
AE20050466/ rs PF 0000057340/rs -32- be ruled out, undanaged. anple 2
(absorption/desorption in nitrobenzene and absor ptl on/ desorption in water

5 The offgas of a nitric acid plant which is operated with the offgas from
an adipic acid plant and conprises about 1500 ppm by volune of NO is first
freed of nitrogen oxides in a DeNOx stage. 10 The gas m xture GO thus
obtained (2 kg/h) is conpressed to 25 bar and absorbed in nitrobenzene at
35C in the sane absorption colum as in Exanple 1. As above, the desorption
is effected at 1.1 bar and 35C in order to generate an identical gas

m xture G1. 15 As above, the gas mxture G1 is conpressed to 25 bar and
absorbed in water at 35C in an absorption columm Bl (dianmeter = 70 mm
height = 1 800 mm filled wth a wire mesh packing). In the circuit through
B 1 and B2, 112 kg/h of water are circulated. The N20-|aden water fromB 1
is then deconpressed to 1.1 bar in a flash vessel B2, |ikewi se at 35C. This
results in gas mxture G 2.
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20 Component GO [% by vol.] G1 %vol. G2 %by vol. N20 8.1 58.0 81.6 N2
86.529.3 2.0 CO2 1.1 7.3 10.7 H0OO0.32.45.3 023.11.90.3 NOX 13 v m
21 v m 30 yppm Wien the water content is disregarded, the gas m xture G 2
has a very simlar conposition to that in Exanple 1. Since, though, no

or gani ¢ sol VRASFiAktjemgeellscliafit t he AHES8466is0r pt | on/ FIS0005 T3 04tsage,
stages Bl and B2 are easily controllable 25 froma safety point of view It
is.sufficient to design the plants for -ntexi mum pressure 30 bar. The process
according to the invention thus offers a distinct econom c advantage in

BO5/ 0466 BASkLAKL -RtgE$R! | schaft AE20050466/rs PF 0000057340/rs -33 the
formof |ower capital costs and | ower expenditures for safety technol ogy.
B0O5/ 0466 BASF Aktiengesel |l schaft AE20050466/rs PF 0000057340/rs -1- What is

claimed is: fl. A Rippsc@ssfol plirifiigd 4 YasHixture &0 l&bﬁﬁPﬂﬁﬁgGﬁrﬁtt@@ﬁRﬁb@xﬁkﬂ:,

di ni trogen nonoxide, . at |east, c ri.sing the followng steps: 5 Al
absorption of the t?ﬂ%%@gﬁfwa&ﬁg%am c solvent A2 desorption of a
gas mxtygre G1 fromthe | aden organic solvent Bl absorption of the gas
mxture G1 in wae‘[\gr

B2 desorpt.i,on of . ixture G2 .fromthe | aden
water. 10 2. Thée*proc §§rp§858% s FB’%%‘?%' ?ﬂn‘{‘,m\%%?né‘f WIYHE gas nixture
conprising dinitAbgendasorptizh d€a igas mbauefG-d dsom thedadadirpardc aslventpl ant and/ or
of a Bl absorption of the gas mixture G-1 in water

B2  desorption of a gas mixture G-2 from the laden water.
10
2. The process according to claim 1, wherein the gas mixture comprising
dinitrogen monoxide is the offgas of an adipic acid plant and/or of a
dodecanedicarboxylic acid plant and/or of a hydroxylamine plant and/or of
a nitric acid plant operated with the offgas of an adipic acid plant and/or of

15 a dodecanedicarboxylic acid plant and/or of a hydroxylamine plant.

3. The process according to either of claims 1 and 2, wherein the organic
solvent is selected from the group consisting of toluene, nitrobenzene,
1,2-dichlorobenzene, tetradecane and dimethyl phthalate.

20

4, The process according to any of claims 1 to 3, wherein the pressure in the

absorption in Al or Bl is in a range of from 10 to 35 bar.

5. The process according to any of claims 1 to 4, wherein steps Al and A2 or
25 steps B1 and B2 or steps Al and A2 and steps Bl and B2 are carried out in
a dividing wall column.

6. The process according to any of claims1 to 5, which additionally
comprises the step of
30
C adjusting the content of nitrogen oxides NOy in the gas mixture to at
most 0.5% by volume based on the total volume of the gas mixture.

7. The process according to any of claims 1 to 6, wherein step C is performed
35 before steps Al, A2, Bl and B2.

B05/0466PC



dodecanedi carboxylic acid plant and/or of a hydroxylam ne plant and/or of a
nitric acid plant operated with the offgas of an adipic acid plant and/or of
15 a dodecanedi carboxylic acid plant and/or of a hydroxylam ne plant. 3. The
process according to either of clains 1 and 2, wherein the organic solvent

i s sel ect ed BASIAKkiniengesellsrhafinsi st iAE20050466/isene, ni t PHONOOSSTERA0/rs

1, 2-di chl orobenzene, tetradecane and di net hyl phthalate. 20 4. The process
according to any of clainms 1 to 3, whef2ikn the pressure in the absorption
in Al or Blisin arange of from10 to 35 bar. 5. The process according to
any of clains 1 to 4, wherein steps Al and A2 or 25 steps 131 and B2 or
steps Al and A2 and steps Bl and B2 are carried out in a dividing wall

col um. 6. Bne pridedyecass asearding to anyrgf Jaims|lajond. wherginsthe\pgswtingdes ti onal |y
conprises the stepixfre 6% &IffkHsdi Ng the content of nitrogen oxides NO, in
the gas mxture to at nost 0.5% by vol une based on the total volune of the
gas m xture. 7. The process according to any of clains 1 to 6, wherein step
Cis performed 3heb@fobea Sia§Rfixire dMaindble fbgda bRsoesBAH RAARRE BAHSE

Akt i engesel | schaf ,AE%OO 0466/ rs,. PF 0000057 eﬁ_Olrs -2 8. The process
according to any® 4P s fn oidizing pRENff A{e{lSr esul ting gas mixture G2 is
liquefied. 5 9. The use of a gas m xture obtai nable by a process according

to any of | ai 1 to 8 as._an oxidi.zi agent . for. olefins. 10Q. The use
accor di ng 406! ar eSS ARRSER to FER Paphrre RO e Sl isge Erigions ti P
consi sting of cycongistiganfeyclopeitantydededwicasnd ahdd, B9-cydbdstizdatciana.i ene.
BO5/ 0466PC
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