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nonoxi de and is obtainable by:éﬁ%;&i?@ggagiggy oxi di zing agent
for olefins. 10 The prior art di preparatlon processes
for di nitroglmcessdandsaleting No®@s | i kewi se known t hat dinitrogen
nonoxi de can be used, for exanple, as an oxidizing agent for

ol efins. For instance, WO 98/25698 di scl oses a process for preparing
di ni trogen nidesskiptien 15 by catal ytic partial oxidation of NH3 with
oxygen. According to WD 98/25698, a catal yst conposed of nanganese
oxi de, bisnmuth oxide and al um numoxide is wused, which |leads to
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The oxi dati ofppchefedlefingce in the pr esence of a copper-nanganese

oxide catalyst. In the process disclosed in WO 00/ 01654, dinitrogen
nonoxi de is prepared by reducing a gas stream conprising NO and
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general ly dl(mdhgﬁl? ag&qtfoids[eﬁ@ggl dation can | n prl nci pl e be effected
in the presence o sui tabl e oxi dati on cat aI yst. 30 The nore recent

scientific articles of G L. Panov et al., "Non-Catal ytic Liquid
Phase Oxi dat]F(ﬁnnsﬁchl m98/2\56981di§blbﬂesu§p@¢sd€or ﬁrepﬁﬂgdﬁﬁlm e®Mmonoxide

P SVeane 4 Y PRGN RSyt A g AT
Li qui d Phas ecaalyaﬂactonrqmsmf oAlnkangescesei axtide Sisdhtithonsd©Oend elurdinufX befidt i ion
of Cycl opent&g& SRicFIEL0RS M@é}ﬁ"morfé%&t Mtgimnﬁ} 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 NOy 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 generally 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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Al kenes with Nitrous Oxide to Carbonyl Conpounds” by E. V. Starokon
et al. in Adv. Synth. Catal. 2004, 3462268 - 274 also includes a 5
mechani stic study of the oxidation of al kenes with dinitrogen
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by- product emditidne frox dwdlicatkaiks byvihg doge? am g eafbod/addms. WO 03/078371
cycl ododeca&o nitrig acid to nedi.car b agi d and

| ith [ 1
Cre! ooote e nais o ' PRttt FoaBleBart HbkGnitef RERRE OB S0istionts Aeedo
WO 2_005/ OSOWQMQGOW &Qﬁdﬂeﬂﬁ@?@tﬁsﬂﬁos ndaomg dipand pslyelkefiarwidxdiditmpag
olefins w tﬁoﬁ'éﬂ&é Q gg?% %cng&%%bnﬁﬁg Céaiﬂo%?i chmE)QEnds. 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 puwrified, for example, by
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~oxidation of cyclododecatriene, of cyclododecene and of cycl opentene.
Al three applications disclose that, in addition to other

di ni trogen noxi de, sour , ot o p055|ble tg use off
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met hods before they are used as oxidizing agents. Both in the
preparation of dinitrogen nonoxide and in the use of offgas streans,
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t N20. t
o so usedPPitdERts Bia Wake WA fehavd tderty. (TP okEhfTn B A0E B, 58
secondary cmﬁ@@mﬂ%eﬁm linghedeNMNO« an.dfon expmple. @@igag Thergrm “NOy”,
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nonoxi de used before the reaction.
di ni trogen mowExa del 85 2andisiscknumberigomdetot 6, axeent Nakk deseadr of the term

remove gpsr ¥pi0,Ve ReRPMIiHoSATBAABM & 86 NisBS in OKY ARAtRE ofi thé QR&RNt
oxi des NQ, Processes. f or, rendv are known in inciple fromthe

prior art. ADYRE{UPRWISEIPtiye %ﬁnéq%fcm@;emt sqyijiciyde Mg mreasic acds- i n
U | mann' S Encycl opedia, 6th Edition, 20 2000 El ectronic Edition,

Chapter "Nitric Ac us id, and Nitr x| des", Section
T4 2 s ThaohspriaepRirieioof Bors et it e i rorstis 0
and 02dcan lbefore etht)v:e&ti‘onorﬁoarexhﬁ.‘@}eg(fnt ahmlu@g gadmi:ttcrgeﬁnilnoffdﬂ&dé\@s are
renoved,By ¢ reduct i nvvlt and ox cat tic
Feduct 48w PERT SRty ¥ adhirt AR poithfRien
met hod has tobrgge:h@ad&agﬁnagsdasmxthe pr oduct is cont am nated with
NH3. A high depletion of oxygen, for exanple to nore than 90% of the
original amount, is possible only when a Ioss of N2Ois accepted, for
exanpl e of regesestfor Bosoyingt NEex aredmewnonipginaipld froprtbe prior arBOA Fowiew is

i gﬁg'ofj In g . apRivenfdr @Rsmple! by BY, ThSerEHEE SA LY Uk An S Erlc5OBY&iA Heh ERRIh,
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 NO, and O, can be
removed from an N,O-containing gas stream. The NOy is removed by catalytic
25  reduction with NH; and oxygen by catalytic reduction with hydrogen or other
reducing agents. However, this method has the disadvantage that the product is
contaminated with NHj. 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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~since they can slow the desired reaction with N20 by dilution. The
term"inert gas", as used in the context of the present invention,

refers to a _gas_which bepha |nertI regard to reaction of
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reaction of olefins with N20 nelther with the olefins nor with
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t enper at ur e B 5?‘?1"}17 M RV @0% %]5 85‘131/ (aS% Cygnd the
6, 387, 161 alasmcicldigis eapptabemsssses for  puri fy| ng d| ni t rogen nonoxi de,
in whic za | ow tenperature distillation is in each case carried out

in a special plant. 25 However, as a result of the high pressures and
| ow t enper atlify 4477445 dwscicana&rpmuﬁsefordbmbi!imgadiiﬁanganm'nb:sidbtﬁ@lm offgas
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at st andar d removing low-boiling impurities from NoO 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 N30 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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_pressure is only 3 K below the boiling point. It is therefore
necessary to enploy 30 high pressures. DT 20 40 219 discl oses a

preparation_pro s, for dipifrogen noxi wherein the i ni.trogen
nmonoxi de obt]gﬁé §“&"(§F?3:‘€H{‘$‘at ed ﬁﬁm%g{réd after ?H@GQW% £s.
According to DT 20 40 219, dinitrogen gbpnoxi de is prepared initially
by oxi di zing 35 ammoni a. The di nitrogen’ honoxi de prepared is purified
by separating the oxidized BO05/0466 BASF Aktiengesel |l schaft
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0..5%.b I b d
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prepari ng m xtures can ‘be us as an oxi di zi ng agen
Wi t hout f ur OFEaRIG sobENises thepbsorption 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 fo 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 Bi absorption of the gas mixture G-1 in water
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~addition of other inertizing agents. According to the invention, this
object is achieved by a process for purifying a gas 30 mxture GO

conprising djni.trogen nonoxi de, at conprising t f |
steps: Al a%%#%ﬁ“gﬁse@q@”gas méﬁﬁ@%ﬁ"‘ﬁn an orggﬁi‘}QBWéﬁ&SM
desorption of a gas mxture G1 fromthe | aden organic solvent 35 Bl
absorption of the gas mxture G 1 in water BO05/ 0466 BASF

Akt i engesel | schaft AE20050466/rs PF 0000057340/rs -6 B2 desorption
of a gas m xtureBz 2 tdesmptidrecfl saghsminatre -2 Gom thel et ageerof t he
process according to the invention is that, in addition to the
troubl esonme conmponents, sone of the inert conponents are al so
renoved. Th&neRdyantpge olghe prensoscaaterding id thednvemtian dothatiric additioh te He

i nvention i ' '

nvent i on,  {aoiEome LEHphARGE 15k GOMESAH: Hoffbonlit ALl Rl DE The
nonoxi deS t hdipitregeng geongxidey rririGed. imc eencidange t &ithhghe ninvantiom, ist eus
gas m xtur e gird Bafeduslydnétirdt@s a hi gher content of dinitrogen

nonoxi de than the gas m xture G 1. Mreover, the process according to
the invention has the advantage that, in the second absorption, i.e.

at a hi gher Agesidedt toGhe Bivehiidm G o ¥0RRKLE -1 Wad 8 hidher BHRELAT didittgzen
absorbent. This %\éo ds _the cont acebng of 81 mt&ggen npnoxj de as .a
strong 15 oRP¥I%dhary s eas FYh QeBnAerrriing: 19 18° MveRtion BF ganmixture
sol vent 10 whiG:D imvauth Had £Righertcdontenbbfdinlt@geh nohoRidp Biaatths gaainmes Grnd
hi gh costs. The inventive use of water as the solvent 1n the second
absorption and desorption in step B 1 and B2 additionally prevents
t he gas m xtMoreovdr2the rprotdse @ocdrdiggctontharinveation hak the adwgatige thatl werlie,

tuo-st age aBanaerSrplL S Rdfibte AR OB et Do afied Frudtinhd o
and A2 and et ebsorrenst €his BlvoatsdthB2cdntarting eofadiniirigay enonoxigemmes iac strarg,
155l B LR RO DL o SRy SRR
appar at us affia highdevaliof eppaeius dempndseanditigh e¢stss {The gnventive use of water as
absor pti on/ ¢esQRi fhe SBQnda®sdthitbd hid &s&;ﬁioh%ﬁ@ﬁé‘gﬂ*msmmﬁl%ﬁdiﬁonmy
concentration which makes it _adyant ageous 'to use ter. as the
sol vent in PHyents 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 Bl 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 N;O 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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absorption/desorption for safety reasons. In spite of this, the
"~ higher N20 concentration in the second stage enabl es the use of
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the gas m xture fC%-}l%,ooc_oml)ri silﬁg’jﬁ% %itrtl)gen non(%?lﬁ%es'h%us}e r%ay%:'&%o ©
princi pl e sBEMMAFOMPIGIPIOIFRATONTARY SR " gas ni xture” herein refers
to a mxture of two or nore conpounds 10 which are in the gaseous
state at arrtr)_'bent pressure apd anbiept tenperature. At altered

t enper at ur e B¢ &Pt e§AIMHFESS (HEEEIN RIETS s 2 iiHTE I &l BW0Th ompewdst

in anotter whicht &e Gh twgf.@bus kafe @xanbiest preshits] andBehbieht Sdohpdrature. At
as m Xture

referred to_as 0 in the context of the present .
i nvention. % rg&é@n}éer@tgge ﬂf%’(t‘fng PEESHUEEs ﬂ'l?s%‘%f, mpyture. :f@iﬁ”nlbq present in
di ni trogen amoileesi stiee of matters famdxiaaipleyliquad oaridrig syl réferrbd gases ghd mixgure
guar ant eed i nti.v urifjcation is possible. The

N20- cont ai nlgr]ltgga é}gﬁogﬁ?érsese%ﬁﬁ?ﬁmé% used as gas mxture GO for
this process generally have an N20 content between 2 and 80% by

vol ume .t ' - £ 9

vol ume 5 03 ien s FXBS0 CRTE, 36 SonieR o RIS 1 nbhANE S u et
I n addi t i onatbitraryeas lengse it briwerasteed shay ithegnventive pusifiestionds pessiblecy,
CO H20O NH3; traces of nitric acid and organic conpounds may al so
be present._25_1n the context of the present invention, the i
conposi t i on T8¢ Nafhcquainingygas, wixteies gyhich pee upesl s igasl myxBIrei GOufos sthiss
speci fied i fro¥edRVecheralihave B NIBE @ntcth BbSveeR 2t 41 80% by volume of N0, 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 Nz, Hy, CO;, CO, HO, 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 dinifrogen 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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~conposition of the gas m xtures at anbient pressure and anbi ent
. tenperature. In a preferred enbodi nrent of the process according to

the i nventi m xiure,. 30 G i.sing at | egstianal | unme
of dinit rogg“%ﬁﬁg@fi?sﬁ@sc@g&, bul‘ﬁazg’ﬁg?@ﬁgrﬁce is gi ?inoolﬁ@%#w) o]
using m xtures having a dinitrogen nonoxide content in the range
from4 to 60% by volune, nore preferably in the range from5 to 25%
by volune and especially preferably in the range from8 to 14% by

vol une. 35 [the prepant inyreation meanyovgydeiomndn tagse skiblethintherass Thagorposition
deter m ned iof tidigsaaRhe! s Grerilied G A BARR: Ak SRAEHESRIArcferabl
AE20050466/rs PF Q000057340/rs -8 the present invention i1n any vv%)z
known to t h&¥egaskiromatopiapEhelaPeverTHamay #rgshe Aefrmiged byemgns” of
mxtures is sg&itﬂarséﬂp?eik sﬁbc&b&oﬁﬁ@} Bmepéh&ﬂ@alﬁﬁ&ﬁ&ﬁt invention
pref erably y gas chr omat ogr aphy. wever, it may al so be determ ned
by means’of W/ spectroscopy, |R spectroscopy or by wet chemi cal

met hods. 5 In?} % ;ﬂé&hearaﬁb@cﬁg@d@ refNtheObreséia ﬁ{jv@ﬁ@cbﬁ, {h!&?/gﬁ ltrﬁﬂturé hg-0
gas m xture ..conmprising dinitrogen,nonoxi .is at |east one . .

i ni {1 ogen FOMEKEHE- CHOEFT MRRoxder i 28 167t gne WniiTeesn progeade comgising
scope of theffgnes€antchemiciiproresal Be «obe afale prehadnu@nion 4o whbobeat
| east two nitrogen nonoxide-cont aining offgases of a 10.single plant
serve as t nenpRay i S AR oD SO n ks RSt} o &
enbr acedOar einghb pbhintreervs as rthevgas miaturé easiprising diniiogem gamoxide. Equally
nmonoxi de-co i0l 0as . . - f.urt her .

di ni trogen %Dh%%eggf%g&ﬁpal meﬁ% lo%g%%%ﬁaﬁe?&é%st%g%é@ 95’?19%'5%)&3{%%%
serve as theofigasohpna plart andregdeast e firther dioifeagen mymoxidgecontbining offgas
Accor di ngl y ot Bejepdi SN FurtHRY 655t I ; AchPG

descri bed alg)ove, ,e wherei n thgﬂgasgbrlr-]%xt%grﬁe]gc mﬁ%@ﬁgc@?"niﬁﬁéggﬁmgm
nonoxi de i s ®@NOKKEst one di nitrogen nonoxi de-containing of fgas of at
| east one industrial process. 20 The term"gas m xture conpri sing

di ni trogen npnoxj.de" refers in the context of the present invention
both t o embotheREHREY heAFERt HHETAPT SRS THBIRIlarfeBTocEss Butgsedbasdabaye,
the inventi Vghepdih ithd 3trhiAfrd CORBHSing QiniAsme rhbRstideois Mt RAS drR dinitrogen

glrjrgjg)glcgggt f 6%10310\/)\!] %{c])p]%%t 1 g gﬁl_gasoor}eat ({)eastto%% igggsg‘?a? 3e3§ocg§sr.]t toned is

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 unmeodified 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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25 The term "nodification” as used in this context within the scope
- of the present invention refers to any suitable process by which the

chem caI co on of S IS tered. Ac t he

term " nodifi é‘hf“e fsicggé i ntélré §9$0§62Jrénbodi nen§§ Gﬂh&%#’é

di ni trogen nonoxi de-contai ni ng of fgas |§ concentrated 30 with regard
to the dinitrogen nonoxi de content in | east one suitable process.

Preference is given to not subjecting the offgas to any nodification.

I n a furthefMhendasdnixant GOheomprising N,Oc obdrhsistused mdy, aor ekigple, beyan

205 0466 ACRERTDH Bkl et 1 oA TRARSHIE o S B bR f°°
The gas i xpreparig: carboxyici asidspyNpddationc al@hulwd knwpsSSWthEmampideforbe
an offgas Eﬁﬁﬁ%l@rﬁ%ogé@t’ %'c%tndmr%ﬁ ech arBé Hib%l { G the Bffg%nbf

of fgas of a pla paring car ox1 dat1on
al cohol s5 or akHtrEneed \aﬁqnh W‘hlth m&eSa%zcoaborw gé&amﬁres 8% @rreagianid fipme the

acid or dpd%ﬁgggf W?mmr tife BEtidl pLidiMion &f Nﬁst&e&&ﬁftﬂé%f% ®f @ plant

nitric acid uses the above offgas streans as reactant,
fromthe o the 35 Bktures rgetnréteééhetrrlar fop gxa1aplE @Mydroxxiaming Plapom
the offgas of a pI ant whi ch uses the gas m xtures generated therer n,
for exanple . a dr oxyl am ne, pl ant According to the in tion IS
al so possi bﬁé"?‘é‘r@s’f@\{%‘-’ nvgetweltaaarprer%é% pgaisEge of P8t st
preferred enbodi nent of the present |nvent| on, the at |east one
di ni trogen noxi de- copt ai.ni n f gas ems rom an adi
ol ant oo o SEh Ears TReoaef B ShE Presen dp oy Raniit 4l one
and/ or a ni timilcogeni chombaidecontaimng atﬁ“@ts stark ufromp raaf ed@h:l )acmerpt@t a
operated w f f di pi an
dodecanedi c§$ okany%cﬁ%?%?c?gg aﬁdr@%ﬁ gfh?[ar%xﬁ]d:rro"':x 1'#(}% fptglﬁ‘i‘ gqlﬁ%itan?
preferred emddttmnttmnlpmfemblydmm§wpewnd wﬁthanlwstr queoffpas df a1 adipiciasid
used, i med per

Ps Wgragtt %8 gsagégtyd;%grg&y%c%af@%ﬁ%g PPk hhrokPldnie S104

p—t

nol e of ad oXi
cycl ohexanol / cycl ohexanone m xtures with nitric acid. As 20

descri bed, fy éf%FP@Jl%mbeu&nthh gf%?tsﬁeﬁﬁ oflan, ad$%edgc1d5a t s%s‘sbd in

Catal. 130 ( ases . of IC ac an S
al so corrprré”i“ gtreraébrtfrelan%gﬁer 19 meh o1 NfO jsyfarmed R%rr%qptoéeaﬁtec acid

i ncl udi ng nifdriMeaesy, 0xe&HBANDS c§eloRSthnd]/Sycl siRxarkohe MR tures 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
Ny 30-40
8 7—~10
CO, 2—3
HyO ~7
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~nmonoxi de, nitrogen oxides, water and vol atile organic conpounds. 25
The abovenenti oned dodecanedi carboxylic acid plant is substantially

of an identy ant t .o AN ex typi cal L 1) of
an of f gas o:ﬂ‘éﬁd‘ é&hﬁ?%esﬁlxﬁ%gagl ant %ﬁhﬁs@fﬁﬁﬁgdecanedi E@:@@Qﬁg&ﬁ:l d
plant is reproduced in the follow ng t_a?l_e: 30 _ Conponent
Concentrations / %by wt. NO 19 - 25 0 20 - 28 N2 30 - 40 02
7-10 OCX2 2-3 H20 -7 BO05/0466 BASF Aktiengesel | schaft AE20050466/rs
PF 000005734be offgas sioeanhef a1 pdinic anid pland of ohn dadecphedicarbakypic faid plantof

a_dodecanedingtaay ifedsif iR Bkess BBrlIRG PR kiG] Y N the

process according to the’inventi | kewi se preferred
enbodi nent, the offgas streamof a nitric acid plant is used 5 which

i sdf ed I ull ¥n Qﬁikﬁgr{sk |pYef8£réd‘?1%B$(ﬁﬁféﬁ§, ﬂ%ﬂé&s?&@ﬁn@%ﬁ?&ﬁ@&%ﬂa@%hgﬁ
an ni ogen, oxl omo r F 0OCesses. n sucn_ nj | 1 d,

pl ants, it P@g@h%ﬁ@a@ysﬁr@wﬁﬂg@ﬂbe 24158 coBPrisHg ¢BgiogHh Monogifdsetnded
to ni It ric a@iﬁd)gewﬁ%dd;es ot %th@?ﬁﬂ(;d%plﬁ fieh nitﬁlc !a@igi p%ﬁﬁé{fh{ti‘cﬁgén okfdes are
exanpl e, suc 1 Tr,l Cl an ma e S l. ) JLrogen oXl1L ges
which are pAoR Be B utodt paR comeio AP atifmhile SiEOED Totyidos
gf dlo andad iphat canvedtel) Ecﬁdﬁexanqbll e kudiya m‘hﬁcg@cﬁdzlp}aﬂf may be k?Iupplied by nitr?gen

odecanedi car i aci t. Jt.is u 0SSi e t.o

Soapcanedl ALKl 28 btoRlAtl sslbibeoriitfion b1 ROTRAR Sod' S SHiBRe ot
and/ or BY ofhhgdpisacd plentl aud/onhy difgasel @l vl docleceniedicpibaxylic adid phif. Jasses
of such nitrj id.: t i i i f
05 sti11 T ueRfElB R Blend Spdhy BUA AT AGE Pl KDY RAAERE B kP RToR
di oxi de, cartidplanferdet bieoifgases olfedodsrantdicartxylie acid glanbl ati | e

organi ¢ conpounds. An exanple of a typical conposition of an offgas

of such a nitric acid plant is reproduced in the follow ng table: 20
The offgases of such nitric acid plants always comprise varying concentrations of

15 still further constiments 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.
NO, <0.1
N,O 4-36
N 5786
0, 3-9
CO, 1-4
HO ~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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~ Conponent Concentrations / %by wt. NO <0.1 N20 4-36 N2 57-86 02
3-9 CX*2 1-4 H20 -0.6 The offgas streamof a nitric acid plant may

be used di rg&éﬁ’Agﬂg{%bgglli’s'ﬁggﬁss aﬁgﬁbﬂédl%ehg the i”"??‘obﬁ@}se’l%%/’r&‘ a

| i kewi se preterre of t process according to

invention, the offgas streamof a hydngxylam ne plant is used, in
whi ch, for exanple, ammonia is initially oxidized with air or oxygen
to give NO ,and snall arrgg{gts of . di ni_trg(ge_n nonoxi de. are forned as a

by- product . hydregsiote g hudraxdaming. pjnseofaimesy menoridegissingd gmdente
Akt | engesel hseoatiaibE20RRRAS/ [1SadmURRRORY 2t0hy Gogerl Lirblie BORfiRed
gi ve hydrox§ amne. .Since dinit rgﬂ%en rrgjg Xi dﬁiﬁlgilsl |@Srt under the
hydr ogenat i BFPSESYREIPR e Pires SCeAR, PAR dy oY IBHERG PIRbERIAPIESES diftrogam,
preferred piopoRES ii BiesiadPs frohhe tPUBYEbY Lolaaim ifhydrdrer Ty lpariengtream
pl ant cogpri ses, di niérr ogsen r)LBXI.de i.n the.ﬁrgatm ee%r.om 9 to 13%%by
Vol Ume i hY oBemSed s Sush 1GE 16¢ BYEREe RIFSANGIL o aaln FOSKOIH
i nventive puoondentratei tis strbarn Sine qu abhitaplep assinbt avitlo re@dcmnt}reaﬁmitrh%@
streamin a it abl ey Wit eqard to the dinitrogen nonoxide
content as eogl )r(ggézgmg%g%e.esc é’ggraé?%gly, the present invention al so
relates to a process as descri bed above, 10 wherein the gas m xture

conpri sing di.pi | LS f I Qi 1 nt
and/ or of agggéggjé‘%%g}j ﬁ?%&gﬁvgﬁéﬁgsgﬁé%§ éﬁ&/ _@rrBC%g % c%s/c r ogy%bg’k?’ne
pl ant ah@l/ omhereimtheigas mgxtied epmpprsing dipsrager sthamoxidetih theafifagaof o adipic
adi pic acid ' ' | or
of 5 hydr oxgl S BROLBF o fodRaReaBRRc AL B Wi drofh MADHIBNH
t he process PHEEaRdPhef 2 Bittip éclidrﬁ)étﬁtqpsmtqdowg dheeffgaserfyanpdipisasid plant

di ni trogen pRAEXbHILISdREarTR %Y I BRESSd/EY S SHyARGE14rSing biAa
inter alia to the preparation via the thermal deconposition of

NHANO3, as described, for exanple, in US 3,656,899, whose contents
on thi sisubjlieisteqasify pbssitde ot eshidnt ofaheheness hdtotding B ehel et @Xt
of the pr es%&gcn%grl ﬁr(ég&rie %ﬂiﬂrogen monoxide for use in the process. Preference is given
inter alia to the preparation via the thermal decomposition of NHNQ;, 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>O, more preferably at least 60%
by volume of N2O and most preferably at least 75% by volume of N>O. The gas
mixture G-2 comprises typically up to 99% by volume of N0, 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 N2O, up to 90% by volume of
N30 or even up to 85% by volume of N»O,

At the same time, the gas mixture G-2 comprises less than 1% by volume of O, in
35 particular less than 0.5% by volume of O,, less than 0.5% by volume of NO, and
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20 Preference is |likewi se further given to the preparation via the
“catalytic oxidation of ammonia, as described, for exanple, in US
5, 849, 257 o, i .98/ 25698, whose e on this ' r

i ncor por at eb“’tii‘“ ng“é'?g?ﬁég"gﬁﬁtl y i %@56%4g%f ext of tﬁrﬁlﬁh@?@gﬁ&m
application. 25 The gas m xture G 2 obtagined by the purification
process according to the invention confrises at |east 50% by vol une
of N20, nore preferably at |east 60% by volunme of N20 and nost
preferably kssthandfe FHWlbpmewdNHe of N20. The gas nixture G2
conprises typically up to 99% by volunme of N20, in particular up to
97% by vol une of N2O, for exanple up to 96% by volune of N2O, up to
95% by 30 vdhergasomixge, Gup abwaigedobyy theo purificationNp®cesspatcordiggstoythe

vol ume of N : 9 0 9 f
oG ap 1o BGOSR (e iph {3 20% ) volithe of CQ2p bRy i g
At the sanel$%riy volyse gbOnrnd most referabbngiemsts 1286 by valime1ot @,
volume of 02, in 35 particular less than 0.5% by vol unme of 02, |ess
than 0.5% by vol une of NOx and 5/ 0466 BASF Akti engesel | schaft .
AE20050466/ PECPRINGID Goryamias fhel-alg 2 19 angentratedl by @g\ﬁsleew SOfpiipn

The gas ni XbENgOGnd ol BrefeesblRYowiRg o id fihklat pRybidM PERRRIACASS &F 0D,t O
the i nvent%ron ogrl Ses f&ﬁg\S to, 20% by vol gme of , m)rg X
preferably PB‘rTﬁ‘S d TUEIRSEE 0 § § apesolysat Arskiubsraseat despiptionom
8 to 12% byof/%b lgﬁﬁm@itufé@-.llﬁ%ﬁﬁ dfediathgn dobveinb i s'tép/fAmTahQ Btep tADE AW2Ordirg to
concentrate a first selective apsor.pti,on .N20 angd thus
preferably, Hﬁm}llh@n{l%n’t §?qu“§¥mﬁh§§fc‘gl absprhsd, i ége,p %sjo]ﬁfa Gpggher
from t he gasomentratioe & Ovaten In the tdabirptiar gansicp B8] vengaandxtohsBuent
desorption fqt ) : omthe | aden solvent in step
Al and step&g&ﬁwg\}:ﬁ;%crcg?%aggt%wt elg?%\lg{é’%tion, the gas mxture G1 is
absorbed in step 131 for a further concentration in water. In the
desorption sgisHeRoerts thi el afsoibadnt £p°A) e W3l BEh Hhve a better
accordance wth the invention. 15 Sui taB solvents for the

absor ption pHiulilisp fon NaPeanch peeferahiyc Alshav@2 @sbisertepompasienbithant forf e
N20 and pr efigdedbd cithSiheldf @R dnidig eRRARENG-0.han for the

undesi red conponents of the entering reactant gas G 0. According to
the invention, the organic solvents used nay be any solvents in 20

whi ch the ratcéstdigtwees diéhial i bidavic( sdlveid hsad nly BObieRblvedldn

the sol4pil Wwhith 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 y) 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 yp; value of from 6 to 30, preferably

25 from 9 to 25, and a yx; 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 the undesired secondary conponents under the conditions prevailing
in the absorber (this ratio is referred to hereinbelow as y) is at

| east 5. Th| . TR e eterm ach indiv ent
present in }‘3 %ﬁ{’g(%/ﬁﬁsé’h &r ef erﬁ@%ﬂ{%‘?@gﬁ?c sol venk’g%ﬁhg@]ﬂgg

exanpl e at 30C a 702 value of from6 t 30 preferably 25 from9 to
25, and a 7212 value of greater than 1& preferably of greater than

15, in particular of greater than 20. Exanples of suitable solvents
are, for exanple, aliphatic hydrocarbons, preferably having at Ieast

5 carbon at Q844igBh %oRfeﬁ{s%ﬁ.gﬁ’élé! 11{1&‘6!3{3&%@%\?%@ ﬁm@eﬁ%@‘ﬂﬂuﬁﬁrﬁgﬁ%%

substituted or unsubstituted aromat ons, esters
ani des, | actacgned solubsits fer dinitragen aronoxi Thﬁavlubﬂ,@y isospeeified byrthe ratlo

maﬂ U(r: els of b%h&e%rﬁ tﬁ@eé&ﬁﬁr ﬁpesswgtsgNgagpﬁ eﬂﬁf @\éﬁmﬂe%olay Eéf)ogtlon of
p I cu 1S . glvVv sol_v i I Nng
poi nt at 5\‘3@%\:‘&%5 uig phase, fawP@%f@fﬂe@b%bzo)sﬂﬁc%smﬂfgglpwﬁé@%at
35 sol vent lsembRity B0 tihitrdehNBoixidiam the rs@laremofrhishan@mp&r amig GoRlent
t he desor ber. c1305/ 0466, BASF Akt i engesel ] s haft 0 046 /r

0000057340/ Hsed Iny pafticulag dnthe Jirsts 5y é‘ﬁt%’ UR Rl éa éﬁgg ot

the inventi geefeiabiyl lesthaustsp, @aﬂﬁulaﬁygmeﬁrﬂﬂ)ﬂf lllé%tshhérVS(f)(QrmqjaBﬂlédl&Ql@@s
nonoxi de. 3§ slgoubl lity is specified by the ratio between the
pr eSSty

parti al of N20 in the gas phase and the nolar proportion of
5 N20 i A0t he liquid phase (Henry coefficient, HN2O), i.e. a small

vl e, s NP BLELALLY ol b5 SRR Bt DR
step at 30Cstoxidaf epaﬂjﬁy%fﬂees §altbha¢t6,10(m1f0h9¢,e MNedigrettyllacetapsde t ham
750, parti Cl&gﬁ?é shtBfeebatidhly #e?egén&h%gwég?n tHerboFlf%%{ SEME BreshGSTventidan

150. 10 Suit sol vents 1n rro
di et hyl f or Aeficdamplgi rtet Fyfnenes (pifrehangene, p} b@’gﬁb@nﬁt@decane for

sul fol ang, Nginfllemes hYeRGREAPIAE QhixnG¥Cl@PeRh@dRd Afdd Gt fhavmg

preference is given |n the context of the present i nVent i on,

exanpl e, t o PresiogurantlyJidcegina e and dimethyinighaldenzene, tetradecane,

for 15 exanple a technical -grade m xture of saturated hydrocar bons

havi ng predonin tI ar bon, at ons, .and .di thal ate.

b ef 65t et olbadPRENF cERRleat dn DAL HYEGHOR FETePi A 8 eropes 4o

process for purifiing i g@ aniglse biiptisiag cdifjirogen ngostixidd e glescriiedoxticie,

as deschjbed, 200 Ghe 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 N2O 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 volumne, 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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20 wherein the organic solvent is selected fromthe group consisting
of toluene, nitrobenzene, 1, 2-dichlorobenzene, tetradecane and

oL PP Rl A, L AR RSE ™ BB

vol une, preferably from55 to 75% by _%g_vol ume, in particular from
58 to 70% by volune, nore preferably, for exanple, 59% by vol une, 60%
by volune, 61% by vol une, 62% by vol une, 63% by volune, 64% by
vol une, 65%vbiumes| L%, bycesusg, VgV he, vobine, b1y8%d:bw|welur®8%9°/b>byvmlm
or 69% by volding, v%ﬂmT 2 04% r%?f LS 59 bi8mehy©

9lgd @ yohiH "‘lbg{]g‘ﬁ?m@% 3?&%“9 eac:fgo}"‘

of CO2 of from5to 5% by Vol une, 6 to
vol ume, nor &okwmst & @dssiﬂgon ﬂmgaémméﬁ-lz%aywwawﬁ@m oA % by &m@me

10% by vol uge N pﬂe?er%l?ﬁ&ﬁ'% 35’% b %I%ﬁfée ahd Mo fuldher E6tap SHentsU G
G 1 has, for exanple, a content romlOtoBOob vol ume,

preferably 6¥al¥1P]6qu0$nP§*dES en@q;yem&sm%és Thsrsumyefdhe pempponenispf the gas

exanpl e, 35 pdixfi¥e QY1 ¥dds g&emg% %yByplvas.une, 1.3% by vol unme, 1.4% by
vol une, 1.5% by BO05/0466 BASF Aktiengesel |l schaft AE200504661rs PF

0000057340/rs -14 volune, 1.6% by volune, 1.7% by volune, 1.8% by
vol ume, 1. 9% byp\Bil aEB2, a21ﬂ%oﬁ)ﬁomﬂlewfpumﬂlsléﬁebtédwﬂﬂummr%sﬂ%&tﬂvent.
vol une, 2. 39 olu 49% b¥ oI une. addi t . t.g as
mxture G 1 WY Bonhreh SEGRh0 o thR o B o reired: eseetiafy Bitirossn,
from 20180 IHMokidevaidiresboandioaidso Atuﬂiehma:mmm)nmatsbsohm sblubitiyrpdfe
0 Lrogen oXigdfitofh AN i GRBEHSReNT 15 Uiele hIREOIREATLS Yol
absor pti on/ desbs polvent h@ 'étbf@b@e@gwtheﬂ wegnenndes prigsusoliny @t presaet erf
has a hi gh th (%{@C;g)

di ni trogen %6%&%%%?(%“&%? car bon gﬁg%ﬁeﬁsﬁ% %%Cgﬁg‘ﬁ%@a}%“ﬂe no
absol ute sotomaminaionfof dhegas BEHTBnbitear praagicesolyant sa prairewhicho

achi eve 1§ ur LaRld fRBSGARE AHIRAal pitiREtoPStegshe sol vent has the
advant age that, even under pressure in thHe presence of concentrated

di ni trogen nonoxi de, no safety problems occur. At the same time, no
cont ami nat i @f tigf cdntext @ATheT &tsbtitem&xﬁmw te @R tﬁfxﬁ&@'@-ZSﬁHsVﬁﬂte le, a

occur, which 15 di tj onal i C te
the cont ext B %%D%%@QE%P ?S(fagy VA& A BT {Y %ta%?‘?%i é)q%/érby
exanpl e, a volmniecint pamcmoomom 80t B0%4 by Qa%rbymw:ﬂ pieteraily, %ﬁéﬂbhpie,of
from75 80 %(i)g/b o o o

2 73 b)y 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 by 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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volume, in particular of from80 to 85% by volune, nore preferably,
“for exanple, 20 81% by volune, 82% by vol unme, 83% by vol une or 84%

by vol une. m Xt 2 has, a co

fromlto 2 e%@ﬂv gfﬁgﬁscm%éferab E@ésﬁg{rﬁPS to 15*%§]ﬂb%ﬁmé@2ﬁore
preferably, for exanmple, 6% by vol urre,157% by vol une, 8% by vol une,
9% by vol unme, 10% by vol une, 11% 25 by ‘vol ume, 12% by vol une, 13% by
vol ume or 14% by volune. At the sane tinme, the gas mxture G 2 has,
for exanpl eth@ressmeewftth@feaomnbgasmr@mlow@ung thegepperhipre 9iothg selvent or by

preferably gf., %ﬁg&hgn ﬁ_ftﬁ% Oﬁ%aé eﬁﬂbﬁ’éﬁe In rc@nl@ﬁ@éﬁﬁ@&le)ﬁemL?thatmn,

exanpl e, from tion

G 2 may conpelvers ﬁﬁedmde@wpdﬂ@n@@wb@tyl waimcné QBgam@Sol . erabl y from
0.5 to 5% by volume, and also 30 further conmponents, for exanple

ni trogen_oxi des or solvent resjdues. The sum of the conpaonent s of
the gas i xirmébé a@%ﬁ%@m&&m@@%m@@xjw Et forpxamplesioep

Al or Bl of ahRRsiREQF &M ?@ﬁpjﬂbﬁgpﬂtfkﬂmﬁ of ﬂ“éﬁlniﬂ t@)rBOCB%E‘ ﬁr@fereﬁ:‘ly BEfBIne
wn to those skijl in t

be effected by all esses

35 parti cul ég ?ﬁéﬁagbﬁ%ﬁmeaﬂy eﬁ@@’f‘ﬁ%setdrﬁéﬂséw%ﬁﬂs w&#@ﬁw@w@ﬁ
about by i neiiep®hiige irBASIQARO sBAST idkteh A10RSE Mases ipbtep BE20050466/ 1 s
PF 0000057340/rs -15 the pressure of the reactant gas or by |owering

the tenperature of the solvent or by a conbination of the neasures
menti onédl. Wnprefeered @nibedimertt of e gtreme itventiql iherfore nelates ob ¥ @otification

understoodto nea nic solvepts, 5 |l.n th .
absor pt - on, PRRES A el Bl Wer PR IAD sl {7 Meripsctplfl B &1 er B
exanple to uaamngssﬁﬁ'emo]mtbr.’idrhal.o to 35 bar, preferably of from15 to
30 bar, preferably of from 16 to 25 bar. Subsequently, the

conpr essed gas m xture is preferably absorbed at this pressure in an
organi ¢ sol weperding tettkpinaentim, the abaomtion m siep B 1Rind Bllois sffected én desdees

enbodi neqt ngSSIIBQI‘S?EI? Bl cfiegéé‘fl:f% 15%5}3%5@: aels e%%hértaﬁea, B? nikans of which

purificatio rocess essure in the

absor ption hﬁat,@a dpasstrapsfer pefwgen éhf'gléh?éFS fsr@ﬁblfés sl ‘Shlcba}f requiEeds dieng
to the i nvee?mgphd witie i@ a sl d?cRbnd] Qe Bt &Pfofhe ARG IR} ahFohda fdnfdal.n

devi ces orbers) in which a gas-liquid phase interface is
generated, by neans of which heat and mass transfer between the

phases is efrﬁbbﬁﬁfses @ﬂﬁi balbiluctéd in g Wibs@ter B @cuLentl RPeshntérblitrent or a
mternaé%or ex devi.ces for heat supply and/or heat renoval. The

phases tan H[g% ’6‘ﬁ Tthg’('fo ‘n the absorber in cocurrent, in
countercurrent or a

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 example
structured packings, columns having unstructured interals, 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



20 conbi nation thereof. According to the invention, the absorption
“can be carried out in one or nore stages, preferably in one stage.
In the absorptdi.on, ..t he sprper us i referably a i i a
plurality oﬁﬁ%ékgf?%ﬂég?sﬁﬁﬁﬁes, i %gﬁhﬁﬁtﬁégfrﬁr from 29{%3"“@895')@46);5
theoretical plates, 25 nore preferabt§6tron13 to 6. Possible

enbodi nents of the absorber are colums having trays, for exanple
bubbl e-cap trays or sieve trays, columms having structured internals,
for exanpl e combingienthettopacki ngs, col utms havi ng unstructured
internals, for exanple random 30 packi ngs, or apparatus in which the
liquid phase is present in dispersed form for exanple by spraying
in nozzl es, The damgadapmtbei dsiices Edesorbersy s the desapptiammoid(\dont thertaddre
|aden ol veRbived, Sicihe ABniticiféh ditné BRaLOSEaRl0ARE Q6 WMl df tud BiSorber,

i nvention may be brought about by pressure reduction via th
sol vent , 3t efefuitaliiceuiific peatheso i thichs 8| gasiquyt phssesiniariaps iy saperated,

sol vent vap@iro@gh whicB®e40hEGnB0RandLt begnedslk phadald enAbRE0RRAGHBLH arePF
0000057340/ rs . -16-. conbi natjon thereof. The dema on the devices

: nds
(desor ber s) SREPPEHE HEUEFFGrBEFIALS TSR SRAPHETE or St SRply 2aeor
t he conduct he#t re@hotdle phases, are anal ogous to those of the absorber,
5i.e. suitable units are those in which a gas-liquid phase interface
i s generated, through which heat and mass transfer between the phases
i s enablled, Aznokdinty twhiler mvemtnn, plee desoipticeqmiay dsk wartibd ioat @ Pak @rmore
ext er nal eqﬁ%ggpnt for heat supply and/or heat renoval. 10 According
to the inve n, the desorption nay be carried out in one or nore
st ages. Possi bl e enbodi nents of the desorber are a sinple (flash)

vessel and @8% Emtbéczini;éggg cff*;)tﬁé H&grb%mgi Jﬁ%ﬂ%t(?l];sﬁ)%sﬁf %ﬁ(lﬂ)trl] ymns.

invention in 1 on and eso on‘are c¢
apparatus is, for exanple, the dividing wall colum. In this colum,

the absgspt i 0p: A0t ERBbRMAD oBMRe 3&%&@ ggcﬁﬁbém GPWHGT B ARBIptoR and
several stages by tenperature change, conbined wth a st ri;(Eip'l ng wth
sol vent vap@FsOTRip™ Afes cephingdtin eff appairtas s Kendiamile, ofe ofividing wall
absorpti on apgm#0 HeSAisPidoRiin;athd EatRbpH6H € Hnd Olidboigliofl! lar@Nshefded afd
in Bl and B2, especially in_a di gl ding wall colum. _, X ..
countercurrent in several stages by temperature change, combined with 2 stripping
with solvent vapor. In this context, an apparatus combination of absorption and
20  desorption can be effected both in Al 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 Al, the gas mixture
G-0 comprising N,O i1s initially absorbed under elevated pressure pas in an
absorption column operated in countercurrent and having random packing, and
30 fransferred in step A2 into a vessel in which the NiO-laden solvent is
decompressed to a lower pressure paeso < Pabso- 1he 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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In a preferred enbodi nent, the present invention therefore relates to
~a process as described above, wherein steps Al and A2, or steps Bl

" a ai vi o BASIEAKtebieseeny a”i@#@ﬁ%&?ﬁés ot or  SOF QBB SENE o

the invention, in step AI the gas mxgz G 0 conprising N20 is
initially absorbed under elevated pressure pabso in an absorption
colum operated in countercurrent and having random packi ng, and 30
t r ansf er r ed3$ bars tnegre ARfemably faoru d$Sstel30i barmfurthér proferality fioadabvous db e 36
is deconpr p I [
preferably §%§§9‘E Eh% &\?‘il”ﬁ}ﬁ%lp%rsg ﬁaﬁ%ﬁ ﬂaﬁaoz by ? %%é%a]f r}?Oer}ri) ggtcﬁreelss bir,
differenti amob@pmmlaﬁ@mbﬂlt@rhmu desorptl on tenperature of not
nore than 20K, preferably not nore than 15K, in particular not nore
than | OK The absorption pressure is from1l to 100 bar, 35

pref erabty Praferescetis [0@vhegr givem ipatten Bd) &r first mbﬁmbmgoﬂm@abamxtme G-1
preferably 6 Rl rs
P b o005y 3 s eltbal pré%{eoﬁag%@/e&% of *‘@‘E?@%F‘“ SOl ifeg g@r&&@é{t
further prefRdhine randamapaskings end Harzsferr@arlt inastep Bcinted gessel Bnwhich

pressure frg@@,dlldden &akfhs d&b&fp@ésaé& ¥ 4 ¥ Bre'ésﬁré’ P}cs ng, Th@p:beess

preferably fro reference |'s gi ven,
step B1, tolf |Prr%ff13 agb’sdil‘fﬁ“ﬂij’ t‘}Pér"é‘r‘ig e‘S‘E’Sh?LHmﬁ]ﬁ’déV‘ﬂél %v'@?&’&fﬁme
pressurg) padﬁfermzaanerabaoawomn@lﬂtmo 16t Sdn@sbratireCaTY: icEe tHa@rLtOK

and having ra k|n ans rr|n |t |n ste

vessel i ngv\me?eﬁobq]? Iﬂa?i‘bﬂsésa 1§u 88 MZHT O@Qgprptzon
5 Ir refﬁ g Ir Iey Pldp&esler: Eaﬂmﬁ 1Tt Oprbac,qﬁ-sferab?y frosf iatoa@i ?arl, lmnpaMI&ﬁaIO@@ht dtted
absorption %‘?\)E’aﬁgg‘%’% 1{ﬂerrp ra 5?12% rgﬁB%eWhL' E?ﬁ‘ Lé g‘b%?%mm%%er
preferably p@femiuiyé‘rmmwvulgl& t0i24 haarandahé desonmionnmressutehfromIDKto Tiber,

absor 1 {91 pRIGESYEBL S e S0 RESIES ALY O © Lo 5

nore preferably from16 to 30 bar, further preferably from about 20

to 25 bar, %H“i ﬁﬂﬁefjt%ﬁﬁb%ﬁ R ﬁfengx%eés% dd 81‘@11% 1o tfle IndiRl; on ri'uiy Justher

preferably om_ 0 epre erably from_ 1.
In a furthefCrBpmwd ARG wh@ewrtb@é:s}gtea&@fmum@gnwdenén|thﬁ/gaﬁ MEuTeal

further Com}ﬁété&toaat%&spﬁ S W%lﬁin@b%&%&ﬂﬂé dthl Wluht bf 9EQAs AXLERS 1N
t he gas xture is adjusted to at nost 0.5% by vol unme based on the

total vofune of the gas m xture. 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, Bl 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 NO, content is
35  adjusted in the gas mixture G-0.
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The present invention therefore also relates to a process as
" descri bed above, which additionally conprises the step of C

adj usting the ntent of. nitrogen ' , In the ) re to
at 25 nost %ﬁ@@@@%@&%hﬁ sed ogﬁﬁﬂg&[‘%&ﬂs vol une g?%ﬂ@%ﬁé&rs
m xture. In the context of the present1 i nvention, step C may be
carried out before or after steps A, ,§Z Bl and B2. In one

enbodi nent, the present invention therefore relates to a process as
descri bed above, wherein steps A, A2, Bl and B2 are 30 carried out
before step . naal Lar ' anmbad] . h ' '
relates to é‘gg’#’%@%%sﬂ%ﬁﬁ@%&‘?’é%@@ﬁ‘@%%ﬁ@@ﬁl &I?S‘g%}%by]lé%?%wﬁgd
bef or e st epsontgnt, ofpomm) toadfde b3 wohwhe rprefemblyCof Fowad ta defedyt valumer i

i xture & 0P ubRpDR i W IBA bf AL inbre AREASUI R bl 5002
0000057320/ velume] §0¥mbyt Helymeattre bynelyne, % blivelm® 13k byraolume, 14%
absorption ibg rvg‘{)ulnge' g?%r@b&aimhe,am&w%ghm&%l t1&94 bPlollihem 4 to 25% by

vol une, pref from6 to 20% by volune, I'n particular of from
8 to 18% by volune, nore preferably, for exanple, 9% by 5 volune, 10%

by volume, Hh¥o s midueEhas] 206 Banyid, UiRonttRP 6P YCOObEFRm b4 %0 BY5% by

vol une, 15% by vol ;u@ge 160{9 by vol ung %r 17% by vo u‘%e. The gas .

m xt ure has YoRgie, gieterably of fram fi3etr 5% oy (xopuras. meTg preyerablyptromslygors, 5%

\{ oIt umzs, ég r efbg vahinye. ft the Smmdiimel e 2% Bixtued h¥Efor RuBpR! £kofital of By &M
0 Z. 0

b ol At .the sa I me, .t he S ture has, for
exanpl e, a &Mt ﬁn 0 c}&%?yoﬁm%wpig%&“fo% W%cﬁgw Br é’PEB?ey gpre
6% by VOl U ot oL Rt e 6 e Gormt b £rarm 50, & G55
by, vol une oR R nisEdro D 58 s Ve R Ay BRI oo o S6% By
]E)r ef er abl Iy frolume? tnaro pRSSralily fromh Uty 85bdyavalome amtidso fucthprorenicnentd,5

or exampl e - es, : : e :
for examl oot RSN BKLAEHRs & LGRS BRENES miibe BRUGRERR LERSOL.
from 0. 0001 in an @ELsS df/fromd} tme.1%nby eojums, @refiablyf from QOE@D0S @.61%.195%

b I . € it o ] u
D056 by ol yamnRyhite, bieferaPTRARCR0D o (1655 Wollid T amilE bt

and before tpepersEs thassonptue addunioptl0dnby KolBme. and B2, the gas
m xture preferably has an N20 cont ent

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 velume, 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. NO, may be present, for example, in an
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of from40 to 80% by vol une, preferably of from50 to 75% by vol une,
“in particular of fromb55 to 70%by vol une, nore preferably, for

0% by vol uiASEAKReneapshatiny. *cAYBRSHSRIRY, "6s0n opr M3 IBis; o)

vol une, 65% by vol une, 66% by voI ume, 67% by voI ume, 68% by vol une
or 69% by vol une. The gas m xture has,'I or exanple, a content of CO2
of from1l to 15% by volune, preferably of from2 to 10% by vol une,
nmor e pr ef er abloynf efcfnor Otto 09% by veohimegpreferdblyArort G086 &ie0.0l by tdHemgas
m xture has ferQ L e?é% | fom® mttglgt%ﬁ} bg%oﬁimef "0t Be %r?lg?) ts of
vol une, prefera from1 l'une, nore prefera , 10r
exanpl e, fr@hﬁ@sallﬁblr@adi%lwo\lﬁﬂqu‘lmgover t he gas m xture nmay
conprise fromb5 to 40% by volume of N2, preferably from 10 to 35% by
volume, nore preferably from20 to 30% vol ume, and al so further
conponenbs, Afisr thecsaeone ab@mmm’@@@rptl@mme%l and B3l thergas meixtute pseferably
may be pres f%tgﬁ
AER00804667 T 0 cEXBRR: rorh Bolgs Aty Vol Bfcteabld o ?glt)l’gﬁ%ag’l
vol une, prefelums, jn pargeylec %@qmtéte%%/bbyomaneuwre pw&f@a f@fé}iwly

from 0. 0005 7% 9 %%Iﬁé’ VP UBE vofﬁh&% I8 By If&lﬁmﬁomnﬁﬁtv%lﬁﬁe $096 w@As
m xt ure adds E-‘g? %1 %béﬁf\;o'n@ After th c1 .

absor pt i on/ d835t%t c{‘h B’Lby YOhwmg,a83 % et Volemsy 84%r b volumsagr

an N20 g¢ont @8% Ief vdlu@e 60 to 95% by vol une, preferably of from70 to
90% by volune, in particular of from75 to 85% by vol une, nore

preferably, for exanple, 76% by volune, 77% by vol une, 78% by
vol ume, 79%Thy guoiminmre BBYFdrexampley mont&ﬂ%fb&Oyof&ﬁm 1 8220%\byvedlnme,

83% by vol u %0 voI 10 5% voI The m et 4

has, ?‘/or exg’ﬁ??rgél zyh %ngzﬁ(’fim i E%W%B% ﬁ? @SJHEfﬁ%bA’eby
pr ef er abl y obluimcoAtshe gathd ® garmmixtoner kasp faf exaadpley af comnent .ob onof
12.5% b t

a conten? ?}0 1Aff5§? ??%(])%%Tgpr#e%hg%?vo %r?gf?%?gsbya‘&ly of rom
0.1to 5% b;praf@abkyeforrmﬂ@plqarf@mﬂaﬂomﬂ 5%oby wlamg! Moréovemtbe 2as oiiRtuBY
by vol ure. rise fftﬁnq;af t&nwwsfvol%é &E)I‘?Prﬁréi%refbﬁr%??o% bsil % bl/sfy

vol une of N2 pre erab fromO to

from1 to 2vabausy mose nwéera@acﬁcanédw%ﬁ/@ Mrvmn@mé s, @rcc@am
nitrogen oxifglesaRiplSAry St oXi8& SHuBRentYekidiBY NTS, RAFBE Hesert Ofor SXARPIEE

20  m 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 1002 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 voluine,
35  preferably of from 5 to 15% by volume, more preferably from 7.5 to 12.5% by
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20 in an amount of fromO to 0.1% by volune, preferably from 0.0001
"to 0.01% by volune, nore preferably from0.0005 to 0.05% by vol une.

vor une. Ve A AREeRESElehita ou ARROBICEED. Tl - APEROOBINTSRs 1 ne

gas mxture G2 is 25 treated. After ée second
absorption/desorption in Bl and B2, and“subsequent step C, the gas
m xture preferably has an N20 content of from 60 to 95% by vol une,
pref erabl y eblufrreomtthe smn@(i)i%d;)yha/ g&wmﬁﬁerhasafdriaxajmte, af contenmo¥ &t af

vol uns, 7608y DA 2P By ol neb BRen B BE BioRe, 011 8 s b s, ™
82% by’ vol upeefezaal% fdjryexamplmﬁonﬁﬂ%mﬁ Yol hymlomesmird:twergahmgm miXtere

8;3'5“?9“ uggn%l pq{)FGE-EQIIW{‘Irezt)om °?@}§@E}mgf0 voP %f“’IaW E erafb}a%y

from7.55t ovmlzmwrrwe p@(ﬁ%ﬁlﬂné@@A@zﬁﬂ%mwhm lagd ladsot maazts,s
PF 00000573 nu(g;g ﬁlagjﬂ
for exanpl e%ljaerx%l(])[l %%gtr}‘%é destdr %romﬁgﬁg&é ;ﬁ%rg%}e%& %HL)%IUE &

preferably &F ai gwemg of f@@néb/s%‘} 1%0bx) N@lmnmpaeferpblaff@@ratﬂ Q)OOlft@rG 01% by
exanpl e, frqBlhe? ﬁ&el%éférébly \@Aﬂr@oow&@@/@/o ByNSoRAR%. MTHE M o

conprise fromO. 1 % by Vol une_ of gre erablyfrom05to 5%
by 5 vol umco%?@nb?@‘ft@ &%Il?lm%ﬁﬁiqs QIthZIOQ/B]EWVQlBF’Gne and al so
furtherjgonponents, for exarrpl e nitrogen oxides or solvent residues.
NO, may be prese for. exa n. an_anount offomOtoOl%by
vol unme, pr eﬁ)%?hfo?cgﬂ 93t S e %iﬂfﬂ&‘@%@m FRIE DRREIeH et Heiep
from 0. 0005 steps &1051% By e mFs B'lih@n(’ém Gh thﬂaecas@qm%@ma@é Glengas
m xt ure adds u aﬁé ﬁ}ﬁsg\é‘l une. . the of %%ma se t
Mvent fon. - SPKEREly e S @mBTsiionds i £H HBER PSS -

and steps Biecand aBdrption/desorption sreB1 tahé Bgand rsub@equalt &ep (has

appr oxi ﬁr?tely t he sane conposition as the gas m xture which is

obt ai ned” after the second absorption/desorption in Bl and B2 and
subsequent $it spequally Spassiblesire theabontexsoefS thisl present tinventiont tart thef ptdoess

Q[ﬁz?”? | ”Vﬁé‘:ﬁlgﬂ&stagﬁng@eo exanpuﬁoimdl&ﬁgos%bi’é ‘f{;@ézéa}ﬁblé’fto SArRP S

it isa to c
a step C before steps AI A2 Bl and B2, and a further step C after steps Al, A2,
Bl and B2,

20

Accordingly, the present invention also relates to a process as described above,
wherein step C 1s performed before steps Al, A2, Bl and B2.

In principle, all suitable processes for removing NO, 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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a step C before steps Al, A2, Bl and B2, and a further step C after
"steps Al, A2, Bl and 132. 20 Accordingly, the present invention also

et or o st op BBl ABRngRefgRE ") Al RsoqblS 21| S PraobOpP R ce”

for renoving NO are useful for step C.nqf the 25 process according
to the invention. Suitable processes are, for exanple, the catalytic
reduction with hydrocarbons or ammoni a, the catal ytic deconposition
over suit ab Itbosc alrabdysmentiaied oarptin particnlas thosn eiychoace dimiliag testhlose: skoted

and the  absoupl el theaghili GrN. el Deroa0l uSanR: <Aht (alEns o

OXIdIZIng SO ons 1 n t context” o resen ar e or
~ exanpl e, solsurenenﬁgns)farhyﬂqrogmmie,r aguehas miumxm ng SUSPENRIONE NSOSTISHLE

sui tabl e s&ﬁégagéana&%ga&té hitleQith Ridrg ders@m | 8 vafldiich W higrous

conpr|3|ng ntric aci rMc ac ACCOF 1 ng to e | nvention,
sui t abl eSal 1agid; ABMOSIUIE ﬁdﬁgean amponiurg baswbde, wmmomm@whY@pa@

hydr oxi des @krdxdebqnat as, a}twmﬁxaanhsnss%mpms&g Ba/cﬁﬁlﬁmc%oﬂﬁtesqgmw
carbonate. Suitable Iiqui d f or th| s scrubbing, 1n addition

BO5/ 0466 BA ﬂm&nﬂ eriyee 1&}#&??%1 AE20050466/rs PF 0000057340/rs 21
those already nmentioned, are in particular those which are famliar

to those ski]le in the art f e renoval from

Lo, L hose Sl L e, e a1 L sLe Lol of N ol P 993
aqueous 160l anbWSpGﬂi&ﬁSE&iﬂ@nomoc Shgetroaic EilitioR @haptet INGAE t@&itﬁwuous
magnesi um hydr u(?ﬁng ? vangbgm in nitrous 5 acid,

armoni um sui‘t SHRE li newat er, armmoni a, hydrogen
per oxi de and | n partl cuI ar solutions conprising sodi um carbonat e,
sodium bic d r-Qx i I es A

speci fied, ?lgl)%gexar’rptﬁfE l\ﬁ? M#}ﬂ?‘% elgraérf\:%%te %{ &ﬁ& ﬁdﬁl{aﬁ 355311%8 phase
Encycl opedi antexade Edlrcselm thrpggly W@bmmmih&!memaﬁer beiveepn dhe phises ic
Aci d N5 OWig I8 afld viich Bk EPEEL PARRA wiBGIEOM of eftedmPeaifment for

general sorption I's nunits 1n

gas- i qui d @ﬁ%tsselppwnm@r’qrd@et resnqyieb et phasesr adie sondutiednin theaahgotbenin

transfer belyggRntf frrkakt or hBoEBAAGH et whi ch are equi pped i
required with internal or external equi pnent for heat supply and/ or

heat renoval. The phases can be conducted in the absorber in
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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_cocurrent, in countercurrent or a conbination thereof. According to
the invention, the absorption nmay be carried out in one or nore

stages. Acc | .0 the invention, rptionls
tenperaturegw %é‘g‘ﬁ“gefgﬂscgﬂ 100C B@‘T’@g y bet weeh Oﬁﬁ@gé@m
nore preferably between 0 and 40C, and.,at pressures between 0.1 and
100 bar, preferably between 1 and 30 bdr.” 25 Possi bl e enbodi nents of

t he absorb h t I bl t.
e T M T P TR A e et LA
structured peidid ngan alkdlinensolition. ri@wuaiﬁyrplmhursedamed enﬂ@b&veefﬁoﬂo and

I d |
Srertne | DS R P B LR R b e,
a combi nat i eramplertmtiveen A zndf 40 hemdeabadirasnre, betheepries end i0k@nt inon
ther efor § 1 bttty hawRePOBCEAS0%Ar HERERIEMaRPY Sng YiBLET N Step C

e abso n oxides In

conprises t rption of nitrog acidic or alkaline
sol ution. 35 B05/0466 BASF Aktiengesellschaft AE20050466/rs PF

0000057340/ -22 th I ext t t

be renoved DyPeRSeAR w%pﬁz?aﬁwﬁxlaeﬁe@ RIS eat MRS R b b A

gbsor pti 020|b$ vohinid, et mlﬁerb(ﬁhdﬂ%ﬁiﬂ step Oefeiaa:ﬂﬁaqmdﬂ)uﬁ)@ithb @tiddaving an
et ween - en a

bet ween 0 aﬁkﬂb ?%‘HQ’ a@?ﬁigg%gg Speﬁa%%%;e%n@ ‘%Ef F{M’

parti cullar b-eeﬁgmeh i advanngedis inahis cmeft}mtatkﬂ M elepletion In dedgdkOpHase is

Wh th ] t - Rl ) r

than 156 by ssiinges nomefeidad Aeefipns 28k BRe? Taarkebh B i <

nitric aci dHQi. digr de prNOSscdringher méity\emfe@emds @%ntty wepagimg, nitric

preferably %ﬁ‘&%%ggfggm?%@%mﬁ’ elmlog i s advantageous in this

case that the a3se I's acconpani ed by the
preparation of nitric acid with froml to 69% by wei ght of HNGO3. For

the purpgs ein %fe cfdﬂEe%(@ Bf e 3drleée§1t’ mv@?tg&{f\rl\ﬂg:é' gﬁode&mg'%O%lz&Qgﬂlrp%ﬁreh&@ for

nitric aci d aVII’l from
cont ext of @ﬁ@nﬂﬁeg\é\ﬁ% theNeh- mﬁamm Eagipplc 8 Femssirazed oartioprylic acid

preference, ptqkss @odRintle WHiplt 4di®), NiLretP NGy donBéhtFafiasd 8N froBR P 16 569
froma car b%xxfl 1 c acid
olume are present. The NO, removal in step C is in this case preferably carried
out before the N,O 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 Inthe context of the present invention, the NOy 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 Ullmaon’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 NO,
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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~process (for exanple adipic acid), wherein NOX concentrations of from
1 to 50% by volune are present The NOX renpval in step Cis in this

case prefer L. t beforgl‘:rab concentra

and A2. 20 ﬁ‘{%ﬁré %fFWB: ftof th §§£%/rrsnventroni>kc@%@57}w%
131 and B2 nay be followed by a furthey, step C, preferably a

chemni cal scrubbing, nore preferably w“h sodi um carbonate sol ution

or sodi um hydroxide solution. 25 In the context of the present
invention, the Neferredyerpbasimentolay sty Gdjthes casalydomedngtion pyith ageasds ivve

catalytic reg H'o‘ﬁf‘bé’ibrtefkt@m 22 81 Maieh N20 behaves inertly. This
t echnol ogy, known as NOX of DeNOx technol ogy, is described, for

exarrpl e, in Ulmnn's Encycl opedia of Chem cal Technol ogy, Chapter

"Air Sectyh %n%a?ticaxlérlﬁ-prefé;?édaérﬂbédimeﬁﬂﬂf:ﬂie é&lt M%ﬁ@&? thEekd Bfixtufe
Fl ue Gas s and

0O Progess O ses 6a” edition
(Onl i ne Edi tYHF) IS useR AN tePIORESS acmrémgrtpéée m%%@%f CPRSes GpITees
i nvention, |Iﬁ0ﬂo§1déQﬁ§y fb® fréinahtadipic BEM pla®) n]:leenéﬂf@etslmﬁe adipicessd pmn

100 ppm prefer bl.y less.th m. for l.e.]e than 25. p

Bnd more br &t By SRRah T NG SRR e A ol TP Seai Sirerni

IAE the pr OtjrtﬁmﬁreffswdA@XéiOHﬁblztsﬂgleE $at, Eﬂg’oﬂ‘%05734a;&5 afBbled46th B.i‘irSﬁﬁfcr the g
ti engesel | scha rs referre

erbodi nt . CABPEEHBA G ARG SIS RaI G TR RAIRG G 0F APFORRIRGIcGeF &8 WhidH

carri ed16ut N isrdepletedpThi\igas 40he Bip afthe BRlummprefpably ihes haemyerature of
referred e f o

\R/m chis usg%%‘;@b t8rlgg*et(éa’sfggccor F#Mf% (ﬁS‘G d@geggaﬁh}%ﬁ%% r| ses

di ni trogen 1nrpamuldefrﬁay3%t0e4ﬁ°ﬂs eha amssm of €roaci do b6 dar, preferablyf

of the adi pieg 186k nfddloferkily BfoB] S1AP KalllnSlidifl Doy 10 1hg 1 S gag

and cool ed. e gaseou stre mis t pre era 'y to
bar, and, if approprrate adm xed vmth a|r After the conpression,

the hot jgas T3 §shyABe ugafagéctﬂg%%erbrwe bk ARg ttevree! m@nm qH a0

NO, is depleted he d ol umm er
t enper at ur e fB‘r‘heffHI%fﬁiTaiang@ﬂF@th% e eé’ B? gﬁr’@@ tq %roan @0 to
pref er abl yf DFom %ef@lﬂ%@{)om 1 130p@r 2000 @&efffaﬂaﬁ 1P f@5fibm 465 to aﬂxt)ec  more
pressure o ar r o)
preferabl y PR b Gafad bR CBB&H?%{J NG Spage Facton 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 NOy concentration of < 1% by volume is present in the N,O-containing

25  gas mixture, as, for example, in an offgas of a nifric 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, Bl 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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15 The offgas may be used directly in the process according to the
“invention. In a further preferred enbodi ment, however, the offgas

may be heat rom 10 0,, 250C, ly from1

preferably ﬁﬂ‘éf i%gfsflgsci‘r'ggc, nof‘é%ﬁ‘g@&am y to 1?%@58@%%%%8/“
conducted into the DeNOx plant for the.eaction in step C 20
Subsequently, the streamis preferably“ool ed, conpressed and cool ed
again before an absorption/desorption in step Al and A2 and Bl and
B2 is carri d@r camplghdhe samposition ridengasmiigturofmay thengg, ol example by
present in - mkﬁﬂ n
of f gas of a%ﬂﬁéﬁ%%g%%ﬁ% Indaﬂr}{fg,e ctgﬂgg)g@st,%n r]g%%g %ng@%enisgﬁa)gt ep |1?5.He’nl?f’ﬁ
preferably avgieriqanpiher selventi preferably wrsolvenhpdueh igfused éorghe gbsarption in
invention, ofeBig RrACRIES deSorli@ts HRlthverntiRad for the fine
purification of the 0 gas after the <concentration in step A, A2,
Bl and B2. 30 In addition to steps Al, A2, Bl and B2 or, if

appr OPri a]E e,ﬁcﬁordlﬂgft@ﬂﬁcgﬁém?&f}(if lﬂ# ﬁ&tsihﬂlé)tﬂdﬂ%ﬁﬁef' Etinh I;Qiﬁleﬁ@)’ar@-'r&%pved
conpri se ur er. steps. (0] exa e,. e 0CessS ma al SO o) rrse a
further tredtoRehe %F’ME‘@FF- EP&E?%I%HISB’%%I%‘&%P@,‘?QI o jaer Wﬁ@glownhes
conprise, f gkesextdfipheegasanixhan g2 bfiert the démpRiaihBEmay ba rehenrdedrdm thde

pressure or a chan I, the tenperature and. in the pressure. 35
BO5/ 0466 BASES Wk’farfl%ﬁ%@s%e‘fl TRTSFIO0 229 5Bt et CRol: 0000057340/ 18 - 24

For exanfil e, the conposition of a gas m xture may change, for exanple

by condensafi e of C n These Qnent f
exanpl e, be%\l‘/[\l/g%| é:gco(re&aﬁ%st é)tr]cﬁrse o@%ﬁt&é@%g%otﬁgﬁl %P%?aé}g%fa@é%? R%E%/SH"F ﬁg)f;
used for thdroabdde pfiben preferabiyefiom 2 fon3@ bar, furtee geeferablyrithm G @7 hee.
i nvention. Edi t j NV, ' it ' tycbr
component's SoRBELE bRl Rl Ehldtny, riBaBl°E U 1 1nsC b
possi bl e t hatefereblyefsom 3 ipad(SE, ithpatcanfrgm 4 or BSEn further prefergbly from 5
m xture & 2@figgr the desorption in B2 may be renoved fromthe gas
m xture G 2 by conpression and subsequent cooling. 10 In this case,
the gas mxture G2 is advantageously conpressed to a pressure of

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 mixfure 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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from1 to 35 bar, preferably from2 to 30 bar, further preferably
from3 to 27 bar. Cooling is preferably effected subsequently,

par ool ar APk ARgedSemscian o ARIBUSIERY o' b difouszatoy |

equal ly possible in the context of the.,present invention, for
exanple, to carry out a partial condenSation of dinitrogen nonoxide
or a rectification, especial Icy,to renmove the |l ow boilers, for

exanpl e oxy@gesierably from 8dg e C20n metedar frem 690t HEG nventi on, the gas

m xture G2 which conprises dinitrogen nonoxide and has been
purified by the prqocess according to the invention can_be wused in a
further readte®as mpgureGy whigh copprigessdipitiogen mopayide and dagbeen aftpiessus

form Howevey.a drbedss agtlofdin@ 85tk bheentibh 84n inGoric8AE bé ied B Wl hppFlkalass
m xture such that, 25 thqe ,(tgas m xture is present_.in liquid or
supercritical W Ry diaittpgah menoide, stgeams, ot linittpgen inenexiden glrepms

m'hxt ure can abidedoiithiiaert Pas site trapicalls @kﬁp tTh ulél’lf,'l 8he 128 ShibttiBe hreOf
t he tenperatur e present inventj.on thus al.so.re s.to X

b ocess” - whahttle, SEeaEl fore gt Sof riai 18 e Bt s Rerpribeg
this end, tlfier gesnpie xinuER-AG02624 565 rat DEreflGbal ¢1CoThe pscsent mmdntidnen
cooled. In _this case, {he mxture G2 i.s conpy.essed . ..
aavant ageoultgHPe 336 ralbl 4 s e lfifie B minfi WRER SPory diniiersm
to 30 baf, mowexjgkeefrer atd pbfaimabhle3byoa Prodess acodingny 8 imveptief @s adnl vy
effected su r ly to from 10 to -70C, nore B0510466
BASF Akt i enggéﬁ%ﬁg%‘%% {&@%8466/ rs PF 0000057340/rs -25
preferably from8 to -30C, in particular from5 to -20C. The gas

mxture G 2140l $eL0MRELAGE B thd IRAGRATIRIIC Gad HiiAS: RESTRBkANfed

by a process_according t e invention can rn-principle be us
al | appl i caditstiegensmenpxigs which ¢peipgse p prgigelatlydew prerorien ehirgulesome

di ni trogen mEgRdMECcoHhpRRAB. TUN %eslivihiaBedRCshedAPy F6:C tHeY RdeCA tHe gas
used. In part,cular, the gas m xtures are _suitahle, for exanple, for
the oxi dati SHX®FC AURPRAHES IHEHr9asP P  thg oxyizipg pEe, singeyas a result

exanmpl e, i noERhA 1w ORApSabn aif Bhulilesb@ Sordaky cOMfpoRERSE RirdlynueNtsidn

therefore also.relates t tthhe use of. the glg_sdm xturg}z ich, c ri.se

o o ten TR AR s rgielhpre Bp b it e e R AR 1

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

The gas mixtuwre G-2 purified in accordance with the invention comprises
preferably from 50 to 99.9% by volume of dinttrogen 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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~oxidizing agent for nmethanol. The process according to the invention
affords gas m xtures G 2 conprising dinitrogen nonoxi de which

conprise a Lcularl 0 r opor roubl esone gfary
conponent s. F&{ﬁ% ﬁ%‘%;ﬁ#ﬁ g@ﬁous eéﬁg@pg 4I6§§ Bor the ugg%ﬁpﬁmﬂ A8

m xture conprising dinitrogen nonoxi detzgs t he oxi di zi ng agent, since,
as aresult of the | ow proportion of oubl esone secondary

conponents, hardly any side reactions occur and thus particularly
pure productemprsesifeorn btai2ftody wileme of habon diseite; inepaptimildrifoame 2da 15¥he

gas mxturey gTv%hﬁ’ﬁﬂaﬁ{r@Pm er%lg?r_o?gﬁgé'i Sor#@flﬁﬁé‘of@agbéﬂ c% fe.in

addition to dinitrdgen honoxi ture puri |ed|n
accordance with the invention conprises preferably from50 to 99. 9%

by vol ume OfI“hQ' hﬁ%?é“G@?!@férﬁjcﬂ)r cBﬁl H&é% filoxﬁ@ 0'45&4’20%(13 QbHiE: QF further
carbon dioxide apnd from?O vo une o ur t her

ses
per cent ages B3PSy Gﬁ%‘np]@ Ol 1oy g@éﬁ’hv%%@dnm%@cfg@?éﬁ fq;h% bY
mxture G 2yoluhhe H6 gk IfFsth VI alel 3%, aRTREmAR Sf %ﬂieh @S m&gw e
G 2 al ways adds uﬁ'i B“-&?fe% vol une, ng %as m xt ure gurlfle
i n accor dan&¥X\{f% H-¢ A BW%?%WEP A e@ﬁmc@?rbf’?’%‘%f’q‘ BBt
95% by vol ufrtlek gade] the agieintEpseifiedibeing bagedrdni thelhan of teBasebpréenf2. 5%
by volune, nore preferably from85 to 90% by vol une of dinitrogen

nonoxi de. The gas m xture G2 purified in accordance with the
i nventi @6 allisbascbennr fomad thatpim ﬂ%px@sehcbmfZS% by auahenrezasfin gas oistures

At engesel FaRRRy P At Gusireny SRk SntimE P saitid B09Re dn sympation i
1 to 20% by othst amast ghses arbmqlmedﬁndnden o pentd sait apefatiom Prtaxamd¥ irby
vol une, mor g fk¢f & ﬁpésé’ &if ﬁiqoﬁlﬂognﬁﬁ(@%m;(&%e‘#%mgﬁd arbon di oxi de.

The gas m xture pre erably “‘conpri ses 0 20% by vol une
of further 5 gases, for exanple fromO0.1 to 15% by volune, in

particular iomRmdYanadlofiBepRtessREATg BRRE 1rRJ'é§tfl<§H @tﬂx%{ da O'iﬂ dddiforrtd

by vol une of further gases., The gas mxture uri
accor dance Wi 8Pach@ertiFingnastign repmparisn T§e°tB?Fem6‘F ZapAseh ax @:bpﬁ@g curve

gases, the &Bﬁuéhlinﬂ%ﬁ%? 'tlfz!ft%‘ﬂ Bed RAgied @RickhBaramBiced Aé"@ reUHC $he gas
D o ik B DRl bt R s o oBSaien Pt S paed o <
of carbon dipmcesteaccordipahe Beontian 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 velume 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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~other inert gases are required in order to ensure safe operation, for
exanple in order to suppress self-deconposition of dinitrogen

s that oo PATE ARG, 1 0° REGOFRESBRS g oot B WSRodigis oo,

to other inert gases, has a boiling curve very simlar to that of
N20 and simlar critical paraneters. AsS 'a result, the gas mxture
G 2 which conprises N20 and, if appropriate, CO2 and is obtained in
the process according to the invention can be condensed at a higher

t ermper at ur e s BanBlueQ ERASHILRLIAT F B, BPRe BARARObRRESS dlbiing

gas. As a resuylt of the very simlar boiling cu e condense
gas i xt ur e {hHE IBYSHHGR t he same conposition as the gaseous mxture,
so that the inertizing agent is retained in the liquid phase.

Mor eover has. a good solubility {n organic conpounds, sq that a
rel ativeﬁyC% IERDS. oty 805 RSt MBI COBIISS, GITBIOEE MGPARIE oAt Ay
gﬁs pha'srﬁ [ @bfaﬁlﬁbleeﬁﬁ'fa@éq[r@i&cb{"ﬁirh Ct?@ﬁnﬁnlti@nrﬁafsiugtﬁﬂeiﬁrtth@ d)dicﬂiﬁo]g of
phase. ep ent . e on refore, al so relates to se,of a
Do xt ur o Ol Sl Clely s e G SmBle s P R o pYel ol g oy
desgr i bed abﬁ‘rm)r? deulﬂr,l bfﬁm‘isd I‘Pzéfagnegfsnﬁmlheﬁ@vaﬁ pecyddiklolefass laving one or
oxi di zi ng agent faon,ol.efins.. In _particular, the present inventio

al so rel at egmfr% fl%ueb l‘?Jsbe‘m - gorga?%ﬁpi& ¥ %l%p%rg 5 i &Cﬁ ¥ %T?}E?p%@%%
by vol uﬂl_ﬁ ofcydbmteneogﬁﬂlmbn@wi deycloundenefe, 1 cydo@slcerizy dlcynlphedadiene,
carbon di oxidec and LLRIL0) 50 A0A6MLNOLIIEL 0. dMIDEL gRAES s an 35

%, y X I n or ole

oxi di zi ng agén especi al S an oxidi zi ng ‘ag i ns.
BO5/ 0466 BASF Akti engesel |l schaft AE20050466/rs PF 0000057340/rs -27

Such gas m ff YreseREL el‘ﬂﬁ&ﬁhﬁﬁﬂltﬁe }81%9&11%%95& ’the?éfo}chﬁscﬂfﬁr}étéé’ {0Wuse as
process according. to t n. I n I e

e 1 nventi 1Drl n0|€ e, t as_m xtures
whi ch conpr ids¥ridFh ebeisgenamenishaion 2aem for elefigpt wheralsl teioletie
with thesi nvRpti el agBusUichalitimef oof tHRIPENEAS,] WycRidodQBE | BAd  1,5,9-

Suitable olefin re,. for exanple, opén-chain or ‘cyclic ol efins
havi ng one C<¥flofRseE2tEE I ¢ bonds. Preference is further given to

cyclic olefins having one or nore double bonds, for exanple

cycl opent ene, . cycl.ghexeng, cycl tene, .10 cycl ooct ,. CyC ecene,

cycl oundec eﬁ@fs 913‘\%5 o?féﬁé’ﬁ@%e‘i?&i@?%%‘é%(ﬂaé rrdream T s 4Bl very

1, 5- cycl ooctadicelady ¥obthe yodidutiod ext adifs o detohed For s iparfedg dals wizeibld n

? Op;engﬁ Zg VVGIH’P Sl%fquﬂ}:%’ei&l@fa t& ra%?o%gtthé %\a{s%%ys ?\ﬂgOt Hﬁéo lfyolrn 0 ﬁ'llesglefirelltgtb%s
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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descri bed above as an oxidizing agent for olefins, wherein the olefin
"is selected 15 fromthe group consisting of cycl opentene,

cycl ododece , 5, 9-_cyclodode ri .. This enri

purified NZ&?%gﬂ%ﬁPﬁﬁe&éaé reambg@&ém“t abl e ve@%{}ﬁ&ﬁ”é%&n y
for the oxidation of olefins to ketone For this purpose, it is
possible 20 with preference either to“aAbsorb the gaseous N20

directly into the olefin to be oxidized or another solvent, or the
N20 can fi r dar, ipeeteiallycfom @ toe¥00rher, in pagiculsadtosl3 tie86 bah dhe terhparature
Especi al | y 'ig gfeﬁ*é‘raﬁlgﬁg aofangé o O?[QO kb 3YGéC Sy Q%%%&ﬁ%%%ﬁdo%”ﬂl
di ni trogen _monoxide, 1t is advantageous when e proportion of

i nert gases pericule figas23 29PEC. is at a minimum since the reactor
vol une i s otherw se enlarged unnecessarily. For the inventive use as
an oxidi zi ng_agent,. especially for olefins, the oxidation can ]
general | § belheforidetion maydsrcamng QW imthe presaesel yaneplesolyeat. Jigwayer fle

oxi dat i on, i@@q%ﬁeﬁéﬁiﬂly irpﬁgéo‘?@m@é &fikH thel alvestidd ﬁﬁ;@arr;l’ RuP e bﬁﬁhﬁ:’én
bot h conti nuays Ero%gg.s. ver.si ons and nodes of reaction, and batchw se
reaction ar é?“%@é‘ thejadditiap 052 891NEAY 0 the invention, the reaction
conditions for the oxidation are selected such that a reaction takes
pl ace. Pressure and, tenperatur.e .can be sel ected appropriately. 35 The
P acsure | o HERERdbrS, A PORLDIF A JBe SRER SEBEIRRt SRveufi i 45 g 1
to 320 1B05/mithifie BASEs Ikictfied gebmiubbicihal 4 sicahiicidae by aPitable selection
0000057340/ r -28 har, preferably from 2+ 0,.30 ar. in.particul ar
Trom 3 to. 288 e PresiRt epdbe IRk LR “Th e idictic A hes AdiaRBichs HEne |
to 320C, fomsakdinetly ifi thernxBBono 300C, in particular from 250 to
290C. 5 The oxidation may be carried out in the presence of a

suitable solvent. However, it is equally possible in accordance with
t he i nventi dxeconlingtorthe mnMention th pyidefiomin thistdagtiis nrefsrablid cendonted tbya
sol vent 1 sHoMgiele skibcrich & 812, RESBIPAR b He\EmBOAKEY (ull HaRG: a8

i nvention that t%g g%s 10 m'ﬂgture ééfaz ths Iirc?ge I ed gr H{raougﬁagisﬁglt oe a
supercriti c&ccus it bepactor gpReabl e sel ection of the pressure and/ or
of the tenperature. The liquefied gas m xture can then be used

directly in_the oxidatio cording to the jnvention, the_ oxidatjon
in this casétbr%@rﬁﬁsaqeerﬁ atabina ¢ Gihas, o {oisrample B o $10
t he pressur dafikefefablynorh NPEI0Bt bk Sin Pacttuth FHonn @ 16280 PAAIRe 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
B1 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 B1 and B2, the above remarks
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occurs in the reaction zone. The pressure is preferably in the range
“up to 350 bar, for exanple from1l to 320 bar, preferably from2 to
300 bar, in Lcular fro to 2 e tenper r i
preferably ﬁ?‘\aé# f*%ﬁﬁ%gwwééo to S‘%@Bﬁgﬂf“gﬁ}éxaml e ?ﬁﬂ&ﬁ%@%gﬁlgmg
in particular from250 to 290C. The pr,esent invention therefore also
relates to a process for preparing a kétone, at |east conprising the

follow ng steps 25 Al absorption of a gas mixture GO conprising
di ni t rogen nppigxFeethe premratongdri ketewd tpontheRqgetmse ofsicpn Adf AR, didsand

m xture G 1y P ' (o : as
mxture o 1Tt 8f YEHERELIALE it @93135&&%%% R TBhGE Sy
I i’id?n wat er Cmay baperfarmeg afifestgessA ki A2, Bleand- B2.Hawevar, it is ageallyrpossible
olefin. As [ SAHBY C ' t

one st epﬁ C. t%g;% r@%%ﬁpeefq%é%j%}) %%%gﬁ;m% SE: §§ ?tz ’eggwf\llrf gaAS%’ %él)’l\g@%&’
and B2, $hes&bdVis caEied BOHPY th<engesel | schaft
AE20050466/rs PF 0000057340/rs -29 apply. For the preparation of a
ket one too, .the sequence of steps A, A2, nd B2 on the_one hand
and C on thén @Fﬁ@?ﬂeﬂav&/m{bf%&awé@% steB 5 #s?qrﬁmi%,f%gat @% and By
be per f or medioadeler, itss epsaifposhBle id g cuntkxBaf thEPWRYE invédtioh $h atepld %
o avery cobboRn Sk klobled) 25 i B hvbpstah S
Bl andAIJ,GZ A;ﬂv&?gﬁﬂ ﬂfeiéﬁti? alsé relatep@s g prbeest Q’oﬂopfeﬁﬁﬁlﬁg Etlﬁp)t?l@ zh_&ie@éxﬁbed
st eps : a : - [ equa SSi | e
context of ehEpdR e DS AT it a2 PaTorfisRr B ER Lorth 20
st epst A, f\mterﬁ&iveared}bBaimdnn the prdshetr 1erhtich r?m relatee for ﬁ.s pl;ices‘so (t)‘c;]re

i nvention ref. - T . or._. pr.epar,

as descri begﬁ"p %%@é/%F%ﬁg%\%@%ﬁgfegtpgl%e&?%?eds%fmg%‘%é étf%e2 ’ %élﬁflg ed
before step C. In an alternative enbodi nent, the present invention

al so rekate 0 : i ' [ e IS
per for mba by by ey JaRsdie §f mEbaRaE BEuR bRhaR VO (Bl S Brels
in the cont éRmpBesthplupliss ehstephvdnindon2aiaa piurity v siess BlcapB2 e a
plurality ob24iapofMep@ld if\whith @&sPbidp @t hay 1ol cait@PSut bddor@0H afér Qépsd

Al, A2, Bl and B2.

20  The reaction in step D may penerally 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  Jeast 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, Bl and B2. A possible treatment is, for example, a change in
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~plurality of steps C, in which case step C nay be carried out before
or after steps A, A2, 131 and 132. 20 The reaction in step D may

oo n and SHOTAEEpeRaRahelts oA FRUPRIARERR, < ogon PEASKPREEEe: °
with one another. In particular, both nti nuous 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 pteasura andac tepgerapiretofi¢heagas2bixtgasd fomieer posdibla twhatnhent fe foras

e Ure oo ifl : . ! . .
b essur e’ andciipis SosBfEh 1A Elvehe fo (S s MEDIC Bas AR BF BEwscd g,
may be carr sed BulThe sokvbmt paederany ofitablessolvenb| Ehes sdlvenitis profseablyr thei t

is equall yo%%lﬁhﬁiét%&@%%%&@@ﬁ@tep"ﬁ.h the invention to carry out
tep

the reaction 1n ste w thout the addition of a solvent.
However,3it is also possible in accordance with the invention that

the process HoWeveR i€ RN GoRiIHE O CHTRLL SfoBe ‘éﬂﬂés%ﬂ@fnvéﬁtﬁﬁlstha{: He gas
i nstance, the gas n%;ét ure”, cqopprising dinitrogén_nonoxi de

! de may De
treated, foMigkhire oBBntne dEHERED MARPade Krliaelied Bpsulighle aplectipgiof
and B2. A pagspeksrd heEb e ttemperabdé o@mmhgn idtcCA 3nskRcritical BRAR B46R
BASF Akt i enges%l sggﬁft AE2 25 46]§/rs %@T q005f7340/rs, -30 pressure
and/ or t enpeRrYAR e&fﬁ@sgg» xbhead BR- 1p diuphiorh gas mixduse comprisine
is, for10exdniregenahexiie rody then de sohtuaad dirsmlytwidh thetefabiactdpenl. gas
m xture may be used in step D. The solvent nmay be any suitable

sol vent. The solvent is preferably the olefin which is to be
oxi di zed i nThe gpesbnt Hmveigisavberefdre alse relass ipasfirthbreembodienctni erdcesf

monoxi e 1 s SRR fsoe e PRt ecls o BB ToR! B A0P°"

t he t enper aheybeeodiguefidsk ought into a supercritical state before step
D and after steps Al, A2, Bl-and B2. The liquefied gas m xture
conprising 10 dinitrogen nonoxi de may then be contacted directly with
the ol efi n Impsrepleit istpassiblednsten P oy ehetproeess heoeding &0 diedovensipatesse n
a further eghadiABBlolbfhsd (Y SRS JiQinsPRARY Gt 2 deiP H atoms, i
descri bed above, wherein the gas nmixture used in Step Dr&%?gs abeen’ .
|i quefi ed. 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, cycloociene, 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.
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In principle, it is possible in step D of the process according to
the invention to use all suitable ol efins, for exanple ol efins

havi ng from car i ul ar ol ef rom
5to 12 car b%‘}ﬁ}gféi‘%\?ng%gﬁ 53*e ol e gﬂgtizfé'é? exanBPfimB@%éeﬁggiﬁ'

or cyclic olefins having one or nore doyble bonds. 20 Preference is
further given to cyclic ol efins having one or nore double bonds, for
exanpl e cycl opent ene, cycl ohexene, cycl oheptene, cycl ooctene,

cycl odecene,E)EWﬁndecene, cycl ododecene, 1, 4-cycl ohexadi ene,

1, 5-cycl ooct adi ene, 1,5- cycl ododecadi ene orl, 5, 9-cycl ododecatri ene.
25 Parti cul ar preference IS given to usi ng as the olefin

cycl opent endX e gxample sdombleabiserptidp/desorptionein nitrobgnzene):
preferred enbodi nent, the present invention therefore relates to a
process for ring a ketope as described above, wherein the _ .
olefin is é[%é pF amitrirecyt Plapt whichils ppergted with thefteas &om an adipic
cycl ododecengid glask éa@c&nﬁﬁgdsogﬁdeqa@@ 'p?ﬂaeby%lﬁﬁ@ dffN@{sﬂid Bt Wrddd b
illustrated herei na}siE reference to exanples B0O5/ 0466 BASF
Akt i engesel [PUFOREROX BB LBEF 0000057340/ rs  -31- EXAVPLES
Exanple 1 (conparative exarrpl e, doubl e absorption/desorption in

ni trobenzen 5 The of 0 ni Ci d | ant .whi rate
W ththe of b Ftt oS s bbb 2 KeaR s GnlpRatap codbas et Bbrate
ppm by \Igl une niifobbiene aSSﬁ(Iﬁ‘taﬁalﬁeq)t@h é:ohmhﬂ ad gdiamretetes 30 mna, HadiDe

stage. The m_xt t hus t.ain 25
bar and absgggg. ﬁﬁ?%“ﬁﬁg‘t?%% % ﬁa%é@(}:ﬁmh%orgﬁ%a&p%s@& %?1
Al (di anet erladengitrobenzénei fgbm Al 1s1tB&0 deanmyfredskd ¢b Wilt trar do wiflash nesshl A2
packi ng (Ku q%p; S
t hen decom?fgs‘gggg?ggﬁi(lﬁgﬁé% cg&ﬁ?t@%&%ﬁ@%@?e@ @% EQ%JSO%Q@ ﬁ%@%
In the circgieulatlédough Al and A2, 200 kg/h of nitrobenzene are

circul ated. 15 The gas mixture G 1 obtained fromthe first desorber
is conpressed again to 25 bar. and absorbed in nitrobenzene at 35C in

a second abddeErs BYxwEs Grirebigned Hpathe 8rst desogberinpompriesied 222108085 bey
filled w thaadwhdoshddEin hiteeselzér 4t K9P0 iR 8RQR&Kbsorption column Bl (diameter

= 30 mm, height = 1800 mm, filled with a wire mesh packing (Kithni Rombopak
9M)). The N;0-laden nitrobenzene from Bl 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 8.1 572 86.5

N, 86.5 30.2 1.9

CO, 1.1 7.1 10.5

H,O 0.3 2.6 0.7

O, 3.1 1.9 0.2

NO, 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 Bl 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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“9M) ). The N20-I| aden nitrobenzene fromBl is then deconpressed to 1.1

bar to a 20 fl ash vessel
m xture G2
ni trobenzen
G2 %by vol.]

B2,

| i kew se at 35C. This results in gas

BASTE AUt iiichattorp AL GRS o or ) CF DORRET30s

N20 8.1 57.2 86.5
H20 0.3 2.6 0.7 02 3.11.90.2 NO 1

N2

.530.2 1.9 C2 1.1 7.110.5
yppin 32 m50 m Owning to the

hi gh concentration of N20 in the gas phase in apparatuses B 1 and B2
25 and t he peeadedont, ohidankegedonbusti bl e organi c sol vent nitrobenzene,

t hese apparatuses are critical
to ensure safe
be des|gnedEKmnﬁE 2 dabse
order to SukMigfe ignition,
Aktlengesell““‘ﬁE

undanage?.

absor ption/ dgg hé
whi ch is oper, Qﬂﬂ%

froma safety point of view
operation of stages 131 and BZ

ll\ql-slﬂ),i €
whi ch cannot

80510466 BASF

schaft AE20050466/rs PF 0000057340/rs
Exanpl e 2 (absorption/desorption in nitrobenzene and

with t

these woul d have to

| n order

-32- be rul ed out,

8fla hﬂnc%fdeﬁiant which € Spdra8s with fe ’b‘ffgﬁé frofCad adﬁbﬁnt

froman dipic acgid plant and

conprises aB@idtP &@o@dpﬁqﬁah@se\scﬂ GH’é o0 Rem by voluymag of Ny 1sofirst dreed ifen

oxides in a

nidRNeX ogidagh: a HENDRS
kg/ h) is conpressed to 25 bar an

t he sane absorption colum as in Exanple 1. As above,

absor bed

as mxture GO thus obtained (2
I n nitrobenzene at 35C in
t he desorption

i s ef fetdedTae gis hitare G@th%ﬁbﬂamedr(ﬁckg/ﬂ)@s gengresied tan5ibde atd a@dorl@ﬂs

m xture G 1,
and absor bed

ok

‘335°§

R S

i

e

70 mm hei glite desdipfion mmfféatéd :ﬁd 1 hmtdndaBSRCrm omdesHo pandrategh. idémtichhgas
112 kg/ h of water are

circuit thr %Qttﬁn,ﬁé-l"’.md B2,

15

20

25

As above, the gas mixture G-1 is compressed to 25 bar and absorbed in water at
35°C in an absorption column Bl (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.

Component G-0 [% by vol.] G-1 [% by vol.] G-2 [% by vol.]
N0 8.1 58.0 81.6

N 86.5 29.3 2.0

CO, 1.1 7.3 10.7

H,O 0.3 2.4 53

0 3.1 1.9 0.3

NOy 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 Bl and B2 are easily controllable

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

B05/0466
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circulated. The N20-| aden water fromB | is then deconpressed to 1.1

"bar in a flash vessel B2, likewi se at 35C. This results in gas
m xture G 2. 20 _Caonponent GO[%bywﬂb(}l%bvl %
vol.] N20 sBésgs\lGleageS@llsqhzf%a 5 AEXH0504p6/xs2 1.1 7. %’0‘? TM4805s0. 3

2.45 3 023.11.90.3 NOL13 m21 m30 v mWen the water content
is disregarded, the gas m xture G2 mﬂﬁ%rvery simlar conposition
to that in Exanple 1. Since, though, no organic solvent is present in
the second ahs éurpi dfdowelespitpl doots agtl dgeer expagikiardsifonndetBlecandogasi | y
controllable 25 froma safety point of view It is sufficient to
design the plants for maxi mum pressure 30 bar. The process accordi ng
to the invention thus offers a distinct econom ¢ advantage in

BO5/ 0466 BASF Aktiengesel |l schaft AE20050466/rs PF 0000057340/rs -33
the formof |ower capital costs and | ower expenditures for safety
technol ogy. B05/0466 -34- Clainms 1. A process for purifying a gas
m xture G O conprising dinitrogen nonoxi de, said process conprising
at least the followi ng steps: At absorption of the gas mxture GO in
an organi c solvent; A2 desorption of a gas mxture G1 fromthe |aden
organic solvent; B 1 absorption of the gas mxture G1 in water; and
B2 desorption of a gas mxture G2 fromthe | aden water. 2. The
process according to claiml, wherein said gas m xture G 0 conpri sing
dinitrogen nonoxide is the offgas of an adipic acid plant and/or of
a dodecanedi carboxylic acid plant and/or of a hydroxyl am ne pl ant
and/or of a nitric acid plant operated with the offgas of an adipic
acid plant and/or of a dodecanedi carboxylic acid plant and/or of a
hydr oxyl am ne

B05/0466



plant. 3. The process according to cl_§i4r_n 1, wherein the organic

solvent is selected fromthe group consisting of tol uene,

ni trobenzene, 1, 2-dichl orobenzene, tetradecane and di net hyl

phthal ate. 4. The process according ¢Rfkaim1, wherein the pressure

in the absorption in Al or BLis in a range of from10 to 35 bar. 5.

The process according to claim1, wherein steps Al and A2 or steps Bl

and B2 por ,steps and. A2 and_ste 1 and. B2 .are carried,out..in a

di vi din MfP?%?B%ﬁW%ﬂﬁ%ﬁS@%@%E B cppirng BobERS I g e rockss

addi t i onaFPHPEERS R lsest hafollawlie SPSC adj usting the content of

ni trogen oxitiesbsRentionpfthfesaganixhirg Ocff & dnoPrganieelverd; 5% by  vol une

based on t heA% éesarptipalafaeapmixthee Gdsirem thaleden qrganipsolyemcess

accordi ng t dlitsbmtien oliter ghis mistuepGd inswger, hnd ned before steps Al,

A2, Bl and BB2desBrptithef preos esstuscGdrfdbmghet ladal waten. 1, wherein the

resulting gas mxture G2 is liquefied. 9. A process for purifying a

gas m X1 umge prétesObtdhf g dlalhtll, GERPeiABRAXIManixt§8IGLORAERSMg dinitrogen

conpri si neghohbidE Y heWimRgs 8t 8PatipitlaciARIaf RhdBP LS dédeadRdfcatloxt HE &i@p&m

1N an orgafy/br l??ﬂ&yiﬁﬁin@ E%dlepo%iﬁic%ﬁ # dHefat %gll}%r%ﬁéﬁg of an
QL a

S

| aden or ggcﬂ % %:E’j fr%g% and/BL agée%ﬁe%'i-'ct urOéig’E;Caﬁgi 'rspgérﬁt;%hgfofa ! enl)}\%gqxg}a’mine

wat er; and E Ion of a gas m X

wher ei n t Ré process additionally conprises the step of C adjusting

the conte of nitrogen oxides NO _ in the gas mxture to at nost 0.5%

by vomn@h%agﬂ?éassowc ing f&fg?mw ‘ﬁliﬁ%eletEE e ofieRt grsglecieg froppéhe group

process ab¥Bistinggot doluens nrnigrobgirenei N.4-Hehlgrapsnicaes deliasseancs asd| dpeiy!

from t he ghibalgte. consi sting of tol uene, nitrobenzene,

1, 2-di chl orobenzene, tetradecane and di nethyl phthalate. 11. The

processt atEepebchg dc@mqi@' tchim efRidin iR réRat ih tNGa@astidh Xt Wer®12s in
olT¥ehPr ocess acc [

is liquefhethoeodBomlPt ording to claim9, wherein step
Cis perfornmed before steps Al, A2, 131 and B2. 13. A process for

uri fyi as mxtur.e GO, conprising dinjtragen nonoxjde, id
Drocess  CBRBICeHEC U NEda Sl e ST bR KA as OrleRs blontis BORT gps Al
the gas nf&Of@nEsEP R1ARA Sganrarishpdpe dipidipg gradlcolipanof 10 to 35

6. The process according to claim 1, which additionally comprises the step of
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 claim 6, wherein step C is performed before steps Al, A2, Bl
and B2,

8. The process according to claim 1, wherein the resulting gas mixture G-2 is liquefied.

9. A process for purifying a gas mixture G-0 comprising dinitrogen monoxide, said process
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;
B1 absorption of the gas mixture G-1 in water; and
B2 desorption of a gas mixture G-2 from the laden water,
wherein the process additionally comprises the step of
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.

10. The process according to claim 9, wherein the organic solvent is selected from the group
consisting of toluene, nitrobenzene, 1,2-dichlorobenzene, tetradecane and dimethyl

phthalate.

11. The process according to claim 9, wherein the resulting gas mixture G-2 is liquefied.



bar; A2 desorption of a gas mxture G fromthe | aden organic

solvent at a pressure of 0.5 to 1.5 'bggr_; Bl absorption of the gas
mxture G1 in water at a pressure of 10 to 35 bar; and B2

desor ptig f ] f r

0.5 1o o p preeHp R I et o St e B e bR B LR b T
of adjusting the content of nitrogen oxides NO in the gas mixture
to at npst 0.5%l%y vol ume based . on the total. volunme of the gas,

mi xt ur el3- IProgess 1Py BrEYNEL 83 iy et comprsing dinieset monprddp rsaidsupeess
i n absor ptP@nrising peleagt thenfgllowingséepsi n a range of from 15 to 30 bar.
15. The pr octlsabsamtiondifribe ges wixinn G, invimeorgamic ishiyeptr @ sspressuraof 10 to 35
absorption dtagps Al and B1 is in a range of from16 to 25 bar. 16.
The process A&z dedotitivg dfa gdsanintild G-Whenaha lden drganeeeb&nastdi preguad dH)0.5
conpri ses stgp.$haf adjusting the content of nitrogen oxides NO in
the gas m Xtpy gbdoPptan SOHE Bs BMkRYe GVOMUNRPA! PhRsSEERS 18lto 38%ar:Bhd B2
and B2, and qftefioh Bea Eésr Rt @R IR0 B IRRAWHdrOR a bPesbhre 020 153 AN

before the, 3RS Qdﬂp&% #)Eiﬁcﬁﬂélgﬁ?o(g%;ﬁgs Et@%%‘o?g&ﬁf o7 h@ecog%ﬁt g}‘%ﬁftgrggn
ccor di ngN%@g%sﬁﬂ% 18 e b o e b R Wit 35%@8#&%%%?333@@% oidhe

in Bl an8®B%"W¥e gas mixture has an N20 content of from 75 to 85%

by volune., 18. The process according to claim 13, wherein said

pr ocessldadlf PIesaE a5poidsiio dem hepiarziptthe prgssyss inrppsenméior sisped aed Bl is
ni trogen &x& tage NOROm; P 3@ byas mi xture to at nost 0.5% by vol ume
after steps Al, A2, Bl and B2, and after the first
absor ptlisoithdesmept dcoording &l clandl3,AZheadid tixefrogsard mneabsepand steps Al and Bl is
absor pt i oiv slemge pt from lienoBshbaand B2, the gas m xture has an N20
content of from50 to 75% by volune. 19. The process according to
claiml el f t he. sec [ esor pt i '
2 1, JORRED 2540 SRCEI AN R LOR A0 Als B0 o
by vol une’ justing thé confent oI mitrogen oxides x 1t the gas muxture .to at mos U057 by
volume before steps Al, A2, Bl and B2, and after the first absorption/desorption in Al
and A2 and before the second absorption/desorption in B1 and B2, the gas mixture has an

N>O content of from 50 to 75% by volume.

17. The process according to claim 16, wherein after the second absorption/desorption in Bl
and B2, the gas mixture has an N>O content of from 75 to 85% by volume.

18. The process according to claim 13, wherein said process additionally comprises step C of
adjusting the content of nitrogen oxides NOy, in the gas mixture to at most 0.5% by
volume after steps Al, A2, Bl and B2, and after the first absorption/desorption in Al and
A2 and before the second absorption/desorption in Bl and B2, the gas mixture has an N,O
content of from 50 to 75% by volume.

19. The process according to claim 18, wherein after the second absorption/desorption in B1
and B2 and step C, the gas mixture has an N;O content of from 75 to 85% by volume.



