METHOD FOR | SOLATI NG N20 Description 5 The present invention rel ates
to a process for purifying a gas m xture 0-0 conprising diinitrogen
nonoxi de, at |east conprising the contacting of the gas m xture 0-0
with a solvent mixture (1) at |east conprising 50% by wei ght of water
based on the overall solvent mxture (1), the pH of the sol vent

m xture (I) being in the range from3.5 to 8.0, the desorption of a
gas mxture 0-1 froma conposition 10 (A), the contacting of the gas
m xture 0-1 with a solvent mxture (l11) at |east conprising 50% by
wei ght of water based on the overall solvent mxture (I1), the pH of
the solvent mxture (I1) being in the range from2.0 to 8.0, and the
desorption of a gas mxture 0-2 froma conposition (B), the pH being
based in each case on a measurenment wit-h a calibrated and

t enper at ur e- conpensat ed gl ass electrode, and IS to the use of gas

m xt ures obt ai naETHOY FORISTIEIINGPLer ding to the invention as

oxi di zi ng agents for ol efins. The prior art di-scl oses various
preparation proq:)gs%@%g and purification processes for dinitrogen
nonoxide. It is |iKew se known that dinitrogen nonoxi de can be used,
20 for exanple, as an oxidizing agent for olefins. For instance, WO
98/ 25698 di scl 0T Pissey BYeEEs IS Br & BRFSH §T RIS dgish IO G e by
catal yti c parti atmpoxingldibitregan ebndkid® aiviebdh canpyigiegthe Agtotingiofi ghetgas WO
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oxi dation can i exigipgaeeyy for dpfinef f ect ed in the presence of a suitable
oxi dation cat aI yst. 5The nore recent scientific articles of G L.
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151 i qui d phase. 21 (2003) 235-242), US 35,849,257 likewise discloses a prosess for preparing

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

30
In the process disclosed in WO 00/01654, dinitrogen monoxide is prepared by
reducing a gas stream comprising NOy and ammonia,

The oxidation of an olefinic compound to an aldehyde or a ketone by means of



The synthesis of carbonyl conpounds from al kenes with dinitrogen
nonoxi de is al so described in various international patent
applications. For instance, WD 03/078370 di scl oses a process for
prepari ng carbonyl conpounds fromaliphatic 20 al kenes with

di ni trogen nonoxi de. The reaction is carried out at tenperatures in
the range from 20 to 350C and pressures of fromO0.01 to 100 atm WO
03/ 078374 di scl oses a correspondi ng process for preparing

cycl ohexanone. According to WD 03/078372, cyclic ketones having from
4 to 5 carbon atons are prepared. Accelding to WO 03/078375, cyclic
ket ones are prepared under these process 25 conditions fromcyclic
al kenes havi ngdihitrogen indnoxiddisGascHbdl, & exEnpld M OB/4AT8R1/dr itk aﬁﬂv@ms a
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cycl ododecene mechawfticcopally o eiret enidationAbf alkm&amthudplhmgat momxiddiis ¢eose
that, in additjQng$aseOt her dinitrogen nonoxi de sources, it is also
possi ble to use offgas streans which can be purified, for exanpl e, by
10 distillative nmethods before they are used as OXIdIZIng agents.
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wi th other Comﬂmgiogdisc]&@ssfpmcess for preparing carbonyl compounds from aliphatic
20  alkenes with dinitrogen monoxide. The reaction is carried out at temperatures in

the range from 20 to 350°C and pressures of from 0.01 to 100 atm. WO 03/078374

discloses a corresponding process for preparing cyclohexanone. According to WO

03/078372, cyclic ketones having from 4 to 5 carbon atoms are prepared.
According to WO 03/078375, cyclic ketones are prepared under these process
25 conditions from cyclic alkenes having from 7 to 20 carbon atoms. WO 03/078371
discloses a process for preparing substituted ketones from substituted alkenes.
WO 04/000777 discloses a process for reacting di- and polyalkenes with dinitrogen
monoxide to give the comresponding carbonyl compounds. The purification of
dinitrogen monoxide is not mentioned in these documents.
30
1t 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
there very particularly in the oxidation of cyclohexanone and/or cyclohexanol to
35  adipic acid. Other examples of processes in which dinitrogen monoxide is obtained



conponents can be divided into those which have a disruptive effect
for specific 15 applications and those which behave inertly. For use
as an oxi di zi ng agent, gases having a disruptive effect include NO'
or, for exanple, oxygen (02). The term as understood in the
context of the present invention, refers to all conpounds NaOb where
ais lor 2 and b is a nunber from1l to 6, except N20. Instead of the
term"NOx", the term"nitrogen oxides" is also used in the context of
20 the present invention. Disruptive secondary conponents al so

i nclude NH3 and organic acids. For spegific applications, it is
necessary to purify the dinitrogen nonoxide used before the reaction.

For exanple, fay af hgabisgd Ofy-pbdid hROBR HRMESA g @ﬁloﬁéﬂegarﬁo&xhﬂd/&' ng
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as oxygen or nfX SSEs Vi ng are
known in princPpdagion ofdHattn®Oprior art. A reviewis given, for
exanple, by M Thiemann et. al in Ul mann's Encycl opedia, 6th
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organic acids.

For specific applications, it is necessary o purify the dinitrogen monoxide used
before the reaction. For example, for the use of dinitrogen monoxide as an

25  oxidizing agent, it is necessary to remove disruptive secondary components such as
oxygen or nitrogen oxides NOQx.

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

30 2000, Electronic Edition, Chapter “Nitric Acid, Nitrous Acid, and Nitrogen
Oxides”, Section 1.4.2.3.

The application WO 00/73202 describes a method as to how NOy and O; can be
removed from an NoO-containing gas stream. The NO, is removed by catalytic
35  reduction with NH; and oxygen by catalytic reduction with hydrogen or other



15 DE 27 32 267 Al discloses, for exanple, a process for purifying
di ni trogen nonoxi de, wherein nitrogen oxide, nitrogen dioxide, carbon
di oxi de and water are initially renoved and the gas m xture is
subsequently liquefied by conpression to from40 to 300 bar and
cooling to fromO to -88C. Fromthis liquefied gas 20 m xture,

di nitrogen nonoxide is then renoved. Although this nethod achieves a
purification and concentration of the N20, it is economcally
unattractive owing to the required high pressure (60 bar), the | ow
tenperatures (-85C) and the associ ated4hi gh capital costs. 25 US
4,177,645 di scl oses a process for renoving dinitrogen nonoxi de from
of f gas streansmmmm@hghhkQﬁh&axcmﬁﬁmMﬁﬁSmaﬂﬁnﬁﬁ&ﬁhﬁ@ﬁ@ﬁhﬁﬂmamﬁt& Iow
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Secondary conpeoareantdgxilecnd tapcaade ufed diresdnmpd forthebreadtiorat ment with an
al kali solusion in a scrubbing tower. According to DT 20 40 219,
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for purifying semgaing kawxkoiling iOPWitietigur Ng? boglomtmnera@g@hstﬂimm de, at
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sol vent,, S%%Se%}é%%s Qﬁg%@%%%l‘?fﬁa 1% ﬁ%%f‘ra%&ﬁal'scﬂsﬁ V\g%ée&%s lfgrden

or gani ¢ sol vent s m xt
g mg dinitrogen monoxide, in w%xch a low temperature distillation is in each

case carried out in a special plant.

However, as a result of the high pressures and low temperatures, a low temperature
35  dstillation entails high apparatus demands, which make the purification of the



subsequent desorption of a gas mxture 0-2 fromthe | aden water, and
to the use of 35 a purified gas m xture conprising dinitrogen
nonoxi de, obtainable by such a - 6 - process as an oxidi zi ng agent
for olefins. Starting fromthis prior art, it was an object of the
present invention to provide a safe process with which dinitrogen
nonoxi de- contai ning streans can be purified and concentrated in an
effective and i nexpensive manner. D nitrogen nonoxide Spurified in
this way is required in particular as an oxidizing agent. It was a
further object of the present inventieA-to provide processes for
prepari ng gas m xtures which can be used as an oxi di zi ng agent

wi t hout furt hedintriogeat ienokid® ittt b QRocess ifdolediehtn@kit dogtiyn Qarigedilys. 10
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purifying a gas m xtur nP I'sln |n| nONoX | east
conprising t hePIFﬁFIFé’\/\PrEJQ hié’ﬂﬂh%ﬁ?l%{c{t ihferefe %%SSW FPtGiE‘FP@PYG 0
wth a solventhmhgmuma&(l) at | east conprising 50% by wei ght of water
based on the overall solvent m xture (1), the pH of the sol vent

mxture (1) be e from3.5 t 0 obt,

Compos; t1on (AP aafelelisb RS A Bisph e o B dindioetom P, prein e
conposi tion (Afintrezegbperionidp Ohtaived iseemmeaniratedupmt purified aBarcbntmthesing t he
gas m xture G Acidtdidy ta DIV DIY, Bindlopenandnblifle i@&:rebﬁaﬁﬁuu@lwdxﬁiim@ 50%

by wei ght of %Em?%‘ﬁg%ﬂg%e}l%ngy &r;ﬁééaarﬁ %ldiluﬁﬁéd bﬁ:bsépd ki éxé %]dhze%dhe pH

of the solvent m xt
obtain a cdprp 89565 484 cmntratmg by absorption under high pressure, which i zs followed by a

desorption under reduced pressure. Secondary components are removed, for
example, by treatment with an alkali solution in a scrubbing tower. According to
DT 20 40 219, water is used as the solvent for the absorption of the gas mixture.

15 It is possible with the process disclosed in DT 20 40 219 to separate the different
nitrogen oxides, but the process entails the use of large amounts of solvent and/or
high pressures for the absorption. At the same time, a further scrubbing tower is
needed for the process disclosed by DT 20 40 219 for removing further
troublesome components.

20
WO 2006/032502 discloses a process for purifying a gas mixture comprising
dinitrogen monoxide, which comprises at least one absorption of the gas mixture in
an organic solvent and subsequent desorption of the gas mixture from the laden
organic solvent, and also the adjustment of the content of nitrogen oxides NOy in

25 the gas mixture to at most 0.5% by volume based on the total volume of the gas
mixture. WO 2006/032502 also discloses that the process may comprise a plurality
of absorption and desorption steps. WO 2006/032502 discloses only organic
solvents as the absorption medium.

30 DE 10 2005 055588.5 relates to a process for purifying a gas mixture G-0
comprising dinitrogen monoxide, at least comprising the absorption of the gas
mixture G-0 in an organic solvent, subsequent desorption of a gas mixture G-1
from the laden organic solvent, absorption of the gas mixture G-1 in water and
subsequent desorption of a gas mixture G-2 from the laden water, and to the use of

35 a pwified gas mixture comprising dinitrogen monoxide, obtainable by such a



25B2desorption of a gas mxture G2 fromthe conposition (B) to
obtain a solvent mxture (l11'); the pH being based in each case on a
nmeasurenment with a glass electrode, preferably with a calibrated and
t enper at ure- conpensated gl ass electrode. 30 In the context of this
application, the pHis neasured with a comrercially avail able gl ass
el ectrode which had been calibrated beforehand agai nst buffer of
known pH Al pH data are based on a neasurenent with a calibrated
and tenperature-conpensated glass electrode. If the calibration
tenperature differs 35 fromthe nmeasurénent tenperature, tenperature
conpensation is used. This - 7 - defuntion and this procedure
correspond to plescasian exitiziyig wgeht for dldfiRAC r ecommendati on (R P. Buck et

., P ! e 224 k) an BhiecR dB8s A b oRARdeGU!
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concentr at ed. wever, as a result of the process according to the

i nvention, carbon dioxide, which has an inertizjng action, renains at
| east partly i K veoaifiderebicchofihpresenf.ipventics to prpvide Rrocesses fofi Bpasing 0- 2
can be used di gmatiktyreawticls edneble yised ais amoxadirifd Zdemgvithgerftrthat trdaomknt or

addi tion of fuggdh%o'f&ggrhegg§,§§ onfal the sane tine, the process
accordi ng tB t he 1 nvention ad i%i onal ly has the advantage that the
u

sol vent mi XPure (1) or (I1), at least conprising 50% by wei ght of 15
wat er, based i Acealirg to dednventionhibisobjestad dchisaid\pp atprosess fayperifying ages (1 1),
i's used for st GOF cshgRRinBldinithbrS maNdRiddSat QO @fiphifisly the Thilowagen
nonoxi de, as a,gtrong oxi di zing agent, in relatively high
concentrations®With an organi ¢ solvent, which would lead to a high

| evel of apparatus conplexity and high costs. The inventive use of

t he sol ventism xt ur esl( | ) contactinglthe gRtmiki@@SE-0camps sobiemomEtese fyatviekight of

Sontabting and the desornirant SoAcyaral bt o Gl shital 1€,
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It is thus possibl esby sR&pRInQEE %S A&fA Gl Bmithe doiodifAFAY toQBtalO
provi de a Sﬁf e oxidizi ng agent. as (fi);gas m xture.

Bl  contacting the gas mixture G-1 with a solvent mixture (II) at least
comprising 50% by weight of water based on the overall solvent
mixtare (I1), the pH of the solvent mixture (II) being in the range
from 2.0 to 8.0, to obtain a composition (B);

25 B2  desorption of a gas mixture G-2 from the composition (B) to obtain

a solvent mixture (I17);

the pH being based in each case on a measurement with a glass electrode,
preferably with a calibrated and temperature-compensated glass electrode.
30
In the context of this application, the pH is measured with a commercially
available glass electrode which had been calibrated beforehand against buffer of
known pH. All pH data are based on a measurement with a calibrated and
temperature-compensated glass electrode. If the calibration temperature differs
35 from the measurement temperature, temperature compensation is used. This



The inventive selection of the pH of the solvent m xture OD and the
solvent m xture (H) achi eves al nost conplete depletion of NOR As a
result, a separate renoval of 30 NO,, for exanple by neans of DeNOx
or SCR-DeNOx, becomes superfluous. As a result, in the process
according to the invention, there is, for exanple, also no risk of
contam nation of the product streamw th NH3, which is used as a
reduci ng agent for the DeNOx stage. - 8 - solvent mxture (Il) can
in particular achi eve good depletion of NOwith only a mniml change
in the carbon dioxide content. The solvVent mxture (1) and (I1) used
in accordance with the invention has, at the 5 inventive pH, a high
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m xture (1), tg@p pH of the solvent mxture (I) being in the range
from3.5 to 8 to obtain a

25 It is thus possible by the process according to the invention to provide a safe
oxidizing agent as a gas mixture.

The inventive selection of the pH of the solvent mixture (I) and the solvent mixture
(I1) achieves almost complete depletion of NO,. As a result, a separate removal of

30 NO,, for example by means of DeNOx or SCR-DeNOx, becomes superfluous. As
a result, in the process according to the invention, there is, for example, also no
risk of contamination of the product stream with NH;, which is used as a reducing
agent for the DeNOx stage.

35  The inventive controlled selection of the pH of the solvent mixture (I} and of the



35 conposition (A). Wien the gas mxture 0-0 is contacted with the
solvent mxture - 9 - (l), in accordance with the invention, the gas
m xture 0-0 is absorbed at |east partly in the solvent mxture (1).
According to the invention, the pH of the solvent mxture (I) is in
the range from3.5 to 8.0, so that, in particular, individual gases
present in the gas mxture 0-0 are absorbed sel ectively, while other
constituents of 5 the gas m xture 0-0 are absorbed only to a | ower
degree, if at all. According to the invention, the pH may be within
this range w thout further neasures. Hdwever, it is equally possible
in accordance with the invention to adjust the pHwthin this range
by suitabl e nmessunesixtufeo(ll) eamimphricidy bievergpoddeptktion ol BObadk oniflae pH
of the sol vent ;i MaBoeih doe chiBorf&McdaReg Wi th the invention, wll
preferably be ad] usted within the range from3.5 to 8.0 by swtable
measures. More preferably, the pH of the solvent mxture (I), in
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the sol vent m $bktxle (1 hds been found that, in the presence of CO; as an inert gas in gas
mixtures comprising N,O in comparison to other inert gases, distinctly smaller

25  amounts of carbon dioxide are required to suppress the self-decomposition
tendency of dinitrogen monoxide. Thus, small amounts of CO; are sufficient for
inertization of the gas mixiure G-2.

The process according to the invention for purifying a gas mixture G-0 comprising
30  dinitrogen monoxide comprises steps Al, A2, Bl and B2.

First, in step Al, the gas mixture G-0 is contacted with a solvent mixture (I) at
least comprising 50% by weight of water based on the overall solvent mixture (I),
the pH of the solvent mixture (I) being in the range from 3.5 to 8.0, to obtain a
35 composition (A). When the gas mixture G-0 is contacted with the solvent mixture



According to the invention, the pH of the solvent mxture (I1) is in
the range from2.0 to 8.0, so that, in particular, individual gases
present in the gas mxture 0-1 are absorbed sel ectively, while other
constituents of the gas mxture 0-1 are absorbed 10 only to a | ower
degree, if at all. Step Bl affords a conposition (B) which conprises
the solvent m xture (H) and absorbed constituents of the gas m xture
0-1 and if appropriate reaction products of the absorbed
constituents. At the sane tinme, the contacting in step Bl affords a
gas mxture depleted in the absorbed c@nstituents, which is
preferably not converted any further in accordance with the
15i nvgnti on. TR it aegentahdei with $hB)nveftioh) Batgedmixtiré B0 iJ dbsGb@iPat Beasi n
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gas nixtures i&° 33‘%%@? t@ag]eﬁaqu Ewggtﬁﬁﬁyﬂ‘{?@gdglf nétbﬁ%ee to the 35
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to those skllle
of the absorbed constituents. At the same txme the contacting in step Al affords a

gas mixture depleted in the absorbed constituents, which is preferably not
converted any further in accordance with the invention.

20
According to the invention, the composition (A) is treated further in step A2. In
step A2, a gas mixture G-1 is desorbed from the composition (A) to obtain a
solvent mixture (1’). In this step, the gases absorbed beforehand are desorbed partly
or fully. According to the invention, dinitrogen monoxide is desorbed substantially

25  completely, while, for example, other nitrogen oxides NOy are not desorbed, The
solvent mixture (I") may in particular comprise salts. The gas mixture G-1
comprises, in accordance with the invention, especially dinitrogen monoxide,
nitrogen and carbon dioxide.

30 The gas mixture G-0 comprises, in accordance with the invention, for example,
dinitrogen monoxide, nitrogen, oxygen, carbon dioxide, argon and carbon
monoxide.

According to the invention, the gas mixture G-1 is treated further in step B1. In this
35  step, the gas mixture G-1 is contacted with a solvent mixture (II) at least



of the gas m xtures is determned in the context of the present
invention preferably 5 by gas chromatography. However, it may al so be
determ ned by neans of UV spectroscopy, |R spectroscopy or by wet
chem cal methods. When a gas m xture 0-0 is used, its content of

di ni trogen nonoxide is substantially arbitrary, as long as it is
guaranteed that the inventive purification is possible. 10 The
1420-contai ning gas m xtures which are used as the gas mxture 0-0
for this process generally have an N20 content between 2 and 80% by
volume of N20. It also conprises, for-HBxanple, from2 to 21% by

vol unme of 02 and up to 30% by vol unme of NOx as undesired corrponents.
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altered temperature or altered pressure, the gas mixture may also be present in
30  another state of matter, for example liquid, and is still referred to as a gas mixture
in the context of the present invention.

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
35 composition of the gas mixtures at ambient pressure and ambient temperature.
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The N;O-containing gas mixtures which are used as the gas mixture G-0 for this
process generally have an N,O content between 2 and 80% by volume of N,O. It
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 Ny, Hy, CO,, CO, HyO, NHj; traces of organic compounds may also be
present. For example, the gas mixture G-0 may also comprise from 9 to 13% by
volume of N2 and up to 5.5% by volume of NHi. The sum of the components of
the gas mixture G-0 adds up to 100% by volume.

In a preferred embodiment of the process according to the invention, a gas mixture
G-0 comprising at least 3% by volume of dinitrogen monoxide is used, but
preference is given in tumn 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.

In a preferred embodiment of the present invention, the gas mixture G-0
comprising dinitrogen monoxide is at least one dinitrogen monoxide-containing
offgas of a chemical process. The scope of the present invention also embraces
embodiments in which at least two nifrogen monoxide-containing offgases of a
single plant serve as the gas mixture comprising dinitrogen monoxide. Equally
embraced are embodiments in which at least one dinitrogen monoxide-containing
offgas of one plant and at least one further dinitrogen monoxide-containing offgas
of at least one further plant serve as the gas mixture comprising dinitrogen
monoxide.



5 described, for exanmple, in A K Uiarte et al., Stud. Surf. Sci.
Catal. 130 (2000) p. 743-748, the offgases of adipic acid plants al so
conprise different concentrations of further constituents including
nitrogen, oxygen, carbon dioxi de, carbon nonoxi de, nitrogen oxides,
wat er and vol atile organic conpounds. 10 The abovenenti oned
dodecanedi carboxylic acid plant is substantially of an identical
pl ant type. An exanple of a typical conposition of an offgas of an
adi pic acid plant or of a dodecanedi carboxylic acid plant is
reproduced in the follow ng table: 15 Qonponent Concentrations / % by
wt. NOx 19 - 25 N20 20 - 28 N2 30 - 40 02 7-10 C»2 2 - 3 H20 -7
Accordingly, the present invention also relaies to a process as described above,

wherein the gas mixture comprising dinitrogen monoxide is at least one dinitrogen
monoxide-containing offgas of at least one industrial process.

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

10
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
15 with regard to the dinitrogen monoxide content in at least one suitable process.
Preference is given to not subjecting the offgas to any maodification.

In a further embodiment, the chemical composition of an offgas may also be
altered by adding pure dinitrogen monoxide to the offgas.
20
The gas mixture G-0 comprising N,O which is used may, for example, be an
offgas from an industrial process. It preferably stems from an offgas of a plant for
preparing carboxylic acids by oxidation of alcohols or ketones with nitric acid, for
example from an adipic acid or dodecanedicarboxylic acid plant, from the offgas of
25  a nitric acid plant which uses the above offgas streams as a reactant, from the
offgas of a plant for the partial oxidation of NH; or from the offgas of a plant
which uses the gas mixtures generated therein, for example a hydroxylamine plant.

According to the invention, il is also possible to use a mixture of different offgases.

In a more preferred embodiment of the present invention, the at least one

dinitrogen monoxide-containing offgas stems from an adipic acid plant, a

dodecanedicarboxylic acid plant, a hydroxylamine plant and/or & nitric acid plant,

the latter in turn preferably being operated with at least one offgas of an adipic acid
35  plant, of a dedecanedicarboxylic acid plant or of a hydroxylamine plant.



The offgas stream of an adipic acid plant or of a
dodecanedi carboxylic acid plant nmay be used directly in the process
according to the invention. 20 In a likew se preferred enbodi nent,
the offgas streamof a nitric acid plant is used which is fed fully
or partly with offgases conprising dinitrogen nonoxi de and nitrogen
oxi des from other processes. In such nitric acid plants, nitrogen
oxi des are adsorbed and for the nost part converted to nitric acid,
whi l e dinitrogen nonoxide is not converted. For exanple, such a
nitric acid plant may be supplied by nirogen 25 oxides which are
prepared by sel ective conbustion of ammoni a and by of fgases of an
adi pic acid plant and/or by offgases of a dodecanedi carboxylic acid
pl ianlt : L t i fo efuaprleitrrpDaBiodinent, CheSoffipR Ytreshl O afladipit biig p]gl?ﬂ i usﬂdam]g
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monoxide, nifrogen oxides, water and volatile organic compounds.

10 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:

15
Component Concentrations / % by wt.
NO, 1925
N-O 20-28
Ny 30-40
Oy 7-10
COy 2-3
HyO ~7

The offgas stream of an adipic acid plant or of a dodecanedicarboxylic acid plant
may be used directly in the process according to the invention.

20 In alikewise preferred embodiment, the offgas stream of a nitric acid plant is used
which is fed fully or partly with offgases comprising dinitrogen monoxide and
nitrogen oxides from other processes. In such nitric acid plants, nitrogen oxides are
adsorbed and for the most part converted to nitric acid, while dinitrogen monoxide
is not converted. For example, such a nitric acid plant may be supplied by nitrogen

25  oxides which are prepared by selective combustion of ammonia and by offgases of
an adipic acid plant and/or by offgases of a dodecanedicarboxylic acid plant. It is
equally possible to supply such a nitric acid plant solely by offgases of an adipic
acid plant and/or by offgases of a dodecanedicarboxylic acid plant.

30  The offgases of such nitric acid plants always comprise varying concentrations of



CQ2 1 - 4 F120 The offgas streamof a nitric acid plant may be used
directly in the process according to the invention. 10 In a |ikew se
preferred enbodi nent of the process according to the invention, the
of fgas stream of a hydroxylam ne plant is used, in which, for

exanple, ammonia is initially oxidized with air or oxygen to give NO
and smal|l anmounts of dinitrogen nonoxide are fornmed as a by-product.
The NO i s subsequently hydrogenated with 15 hydrogen to give
hydr oxyl am ne. Since dinitrogen nonoxide is inert under the

hydr ogenation conditions, it accunul at¥s in the hydrogen circuit. In
preferred process versions, the purge stream of a hydroxyl am ne pl ant
conpri ses di ni stillo§ethememeititatts inpluding nitengere dxypam Sarbon HBMGdby carbdnume i n
hydrogen. Thi Smphbx@8, iSitdERéRides,Yvale adSARR Sraki6 boriRtndshe i nventive
purification. ft is equally possible to 20 concentrate this streamin
a suitable manner with regard to the dinitrogen nonoxide content as
descri bed abovAn exEws of hiPial omeosiioa 9Ear offpas ok sichrn Bitisacidallaft s to a
process as 6desepioiedd mabifellovwitpteide:n t he gas m xture 0-0 is the offgas
of an adipic acid plant and/or of a 25 dodecanedi carboxylic acid

pl ant and/or of a hydroxytram e pranm_and/or of anitric acid pl ant
operated with the offgas_dgﬁﬁﬁﬁﬁgLpﬂéfﬁﬂﬂﬁgﬁﬁzééléﬁdLor of a

dodecanedi carboxylic aci g pld@i and/ or of athydroxyldrnine plant. -

15 - It is equally possibple ﬁ@bthe conte¥p4§§6the process accordi ng
to the invention to sel eftivelry-prgpare dritrogen ognoxi de for use
in the process. Preferengeis2gi i SAr preparation via

the thermal deconpositiop of (BNE141403, as 8leScri bed, {for exanmple, in
US 3, 656, 899, whose contentscgp this subjegt are 5 incorporated by
reference fully into the ricati on.
Preference is |ikew se fli i 0 Hon via the
catal ytic oxidation of anunonia, as described, for exanple, in US
5,849, 257 or i MMQIA8/sEafiP8s 2 WIAS Gcif YHne By bgrhséﬁhi?ecﬁyﬁlﬂi Bl
i ncor por at ed bé:rgferqgce fully intothe context of the present

1 gfeording to the

application. mvention.
10

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

15 hydrogen to give hydroxylamine. Since dinitrogen monoxide is inert under the
hydrogenation conditions, it accumulates in the hydrogen circuit. In preferred
process versions, the purge stream of a hydroxylamine plant comprises dinitrogen
monoxide in the range from 9 to 13% by volume in hydrogen. This purge stream
may be used as such for the inventive purification. It is equally possible to

20  concentrate this stream in a suitable manner with regard to the dinitrogen
monoxide content as described above.

Accordingly, the present invention also relates to a process as described above,
wherein the gas mixture G-0 is the offgas of an adipic acid plant and/or of a
25  dodecanedicarboxylic acid plant and/or of a hydroxylamine plant and/or of a nitric
acid plant operated with the offgas of an adipic acid plant andfor of a
dodecanedicarboxylic acid plant and/or of a hydroxylamine plant,



According to the invention, the 1420 is concentrated by contacting
the gas m xture 0-0 wth the solvent mxture (1) and thus a first
absorption of N20 and thus preferably, owing to the simlar physical
properties, also of CO2 fromthe gas mxture GO in the sol vent

m xture (1) and subsequent desorption of the gas 15 mxture G 1 from
the conposition (A in step Al and step A2. According to the
invention, the pH of the solvent mxture (l) in the contacting in
step Al is in the range from3.5 to 8.0. At this pH in accordance
with the invention, there is good absolotion of dinitrogen nonoxide
and carbon dioxide in 20 the solvent mxture (1), while other gases
whi ch may be phésequellyi pessibie ingths ceritoxt of the Progesa peconlingdo Wedintentien Hal |
degree, if at gdetiveliiRepatd dirsrdpeeh6ioalak Yor\thd iRt pRockBNGSekiR ™ Gvdd t O

5.7, more pref g g%x tX"'dié" &gﬁatg@f“%gtﬂ ‘ﬂz’llar?al deEo 1195190 Af%ﬁ{ﬁbng to the

|nvent|on t he in 25
step Al of the Eﬁ?r@é%sfgr 5’8’6@}% ilh ¢St H6 5@19394 Wb‘éﬁtcPlﬁ?Ptsaﬁ’éi ﬂ%“hé‘ﬁ)lec? 8
exanpl e, thé pidcirporatel] bgtrefdrehse Siliytiatl the n@askir of thel predest expliedtioy.

possible in acw:ﬁa&qgmws@ﬁmgr g%ﬁ@@&k&@ &diRh vA%he &édaasﬁoweeded

to adj ust the . evmththe
i nventi on, %ﬁf?ﬁéat’ 8?:1‘165‘51 $?°r%5%%§?1pg Saﬁg%mt‘%%l |“|hP§§d in
the art. SU| t aﬂﬂ@ﬂfﬁﬁaﬁuﬁr sjeft gre inepmozatddrity refhrengs Hhlbrieto theontextadfitiee,

addi tion of anpeghthpplicatvase or addition of further solvent. For
exanmple, thg pH of the sol vent m xture (I) is measured before or
after the contacting in and the pHis established within the
i nventive rangéc%wl@ﬁog’ﬁlni"&?ﬂ"és theNeQ) iseencentrated P comiacting e g2simHY-Ist i on,
the pH can be fdawill ¢a solverdtGmixtueo(i]l emlithus b firgrabshirgioo it iNaGoumsd [thus | n

the contacti ng?ﬂefaraﬁl pmﬁg,towa s@ﬁﬁ?rﬂﬁfﬁﬁﬁzﬂ%&ﬁbstﬁ& LGN A he bRAET € 1S

bsor pt t i et ed
" The_ absor beEroEbdr DCRBR, hito (b Al Aol GReoTHE LGB L | on

(A) has a dpf f eixane Gﬂrﬁm@mw@em@@(ﬁémsism&tm&@g@

According to the invention, the pH of the solvent mixture (I) in the contacting in
step Al is in the range from 3.5 to 8.0. At this pH, in accordance with the
invention, there is good absorption of dinitrogen monoxide and carbon dioxide in

20 the solvent mixture (I), while other gases which may be present in the gas mixture
G-0 are absorbed to a small degree, if at all. The pH is preferably within a range
from 5.0 to 5.7, more preferably within a range from 6.0 to 7.0.

According to the invention, the pH is measured before or during the contacting in

25  step Al of the process according to the invention and then, for example, the pH is
adjusted by suitable measures. It is equally possible in accordance with the
invention that no measures are needed to adjust the pH.

In principle, the pH can, in accordance with the invention, be adjusted by all
30  measures known to those skilled in the art. Suitable measures for adjusting the pH
are, for example, addition of an acid or base or addition of further solvent.

For example, the pH of the solvent mixture (I) is measured before or after the
contacting in step Al and the pH is established within the inventive range by
35 suitable measures. According to the invention, the pH can be measured



According to the invention, the conposition (A) conprises, for
exanple, from90.0 to 99.9999% by wei ght of water, in particular from
95.0 to 99.999% by weight, 10 preferably from98.0 to 99. 99% by

wei ght of water; for exanple fromO0.01 to 0.25% by wei ght of

di ni togen nonoxide, in particular fromO0.05 to 0.2% by wei ght,
preferably from0.1 to 0.15% by wei ght of dinitrogen nonoxide; for
exanple from0.0001 to 0.1% by wei ght of carbon dioxide, in
particular fromO0.001 to 0.05% by wei ght of carbon di oxide; for
exanple fromO0.0001 to 0.1% by 15 weig of nitrogen, in particular
fromO0.001 to 0.05% by wei ght of nitrogen; for exanple fromO0.05 to
1.5% by weight of sodiumnitrite, in particular fromO0.1 to 1.0% by
vei ght, pref er SBAYOPFHPREFCoEmMIQESlE. 7500 by wei ght of sodium nitrite;
for exanple fromO0.05 to 1.5% by weight of sodiumnitrate, in

Eartipulh?r ]]:romd@)elcoh@%tﬂag?% M’Eizighﬁccor@dhi@éf @»?tﬁbthé/ éﬁvgﬁg{%}p&@éoiso%ﬁo-t)?S%
y weight of sqgdiumnitrate; for. ampl e from.O0. 0.0, y
Wi nt “sodi um RORT Bk b copBbsifeR (LA i M ARanrte’ ol dortdony, by
wei ght of sédi garFshencriingrie de bryertioa; thegpanpasiden (&) basadifferenbndy e tend
argon. The sunsafentdiietuesqiiponents of the conmposition (A) adds up to
100% by weight. 25 According to the invention, the depl eted gas
stream conprises, for exanple, fromO0., 1 to 2.0% by volu of argon,
in particular ?‘F‘ES’FF{“@.‘% emeﬁ%oan}iiwﬂwaﬁlw> (OPEFEP-d1 SRS 708, B0 o

1. 0% by vol unmeteo¥9.988%6 y weight efxeatgyl e phrtiowarlfr@n 850 1098999 vyl werght,of

oxygen, i N ipar picfrbBI frdnf 080 2o ?9.99% By Sséfém/ omhtbkr,lreor REgfIeERI 001 fom 4. 0
. Lo e om

to 6.0% by vol oxygen; xa fr 0.to % b | unme of
50 dini trogen Maneey e R et R, o SMolis) sb gfb bW
preferably froMWeightopiefrablobem 0.k & GAeedy weiahttof sliwossd merpdds; feror
exanpl e from 76xainleXehnd 9003 80l 1%y Ofeight bf egibun, dibNidep & pdrtidulasfrofar om 75
to 95% by vol ugBe; @oakse1RRbeYent 5AMLED aibQdd) QPRANOkHTE 081 BbliEgen:
for exanpl e from Odgl. too@O‘ 5%%% | vgfoul:@o?? ggl?pgn n'_on'ogq Je,' (%g
particul ar ‘frofff§M(3 PHGER: T EPRNSOL it &P EF BB yieht SRS 1o 35
0. 1% by vol uneexafplsaropoh0imoncith te weiglirof @adimp bigrité, rip parGeular from10. 585 by
vol ume of - 17.0% by weight, preferably from 0.25 to 0.75% by weight of sodium nitrite; for

example from 0.05 to 1.5% by weight of sodium nitrate, in particular from 0.1 to

1.0% by weight, preferably from 0.25 to 0.75% by weight of sodium nitrate; for

20  example from 0.0001 to 0.1% by weight sodium hydrogencarbonate, in particuiar
from 0.001 to 0.05% by weight of sodium hydrogencarbonate; and also traces of
oxygen and argon. The sum of the components of the composition (A} adds up to

100% by weight.

25  According to the invention, the depleted gas stream comprises, for example, from
0.1 to 2.0% by volume of argon, in particular from 0.25 to 1.5% by volume,
preferably from 0.5 to 1.0% by volume of argon; for example from 1.0 to 10% by
volume of oxygen, in particular from 2.5 to 7.5% by volume, preferably from 4.0
to 6.0% by volume of oxygen; for example from 1.0 to 10% by volume of

30  dinitrogen monoxide, in particular from 2.5 to 7.5% by volume, preferably from
4.0 to 6.0% by volume of dinitrogen monoxide; for example from 70 to 99.9% by
volume of nitrogen, in particular from 75 to 95% by volume, preferably from 80 fo
90% by volume of nitrogen; for example from 0.01 to 0.5% by volume of carbon
monoxide, in particular from 0.05 to 0.25% by volume, preferably from 0.08 to

35 0.1% by volume of carbon monoxide; for example from 0.1 to 1.5% by volume of



carbon dioxide, in particular from0.25 to 1.0% by volune, preferably
fromO0.5 to 0.75% by volume of carbon dioxide; for exanple fromO0.1
to 1.5% by volune of water, especially fromO0.25 to 1.0% by vol une,
preferably from0.5 to 0.75% by volune of water. The sum of the
conponents of the gas stream adds up to 100% by 5 volune. Step Al of
the process according to the invention is preferably perforned
continuously. In the context of the present invention,. this nmeans
that the solvent mxture (I) and the gas m xture GO are contacted
continuously to continuously 10 formtHe composition (A and the
depl eted gas stream According to the invention, the contacting in
step Al pref eresiop digideringardgulr frem et torb A%ty delumecbrefanells fromi kiode.
Accordi ng to thes% by eslim®or caftor dRxiaeTbesxamiplé Ko aX, to QSPPBY vahitek & gon

may al so be ab@ﬁé:gcgecéﬁﬂktffoﬂxg@%%hg)ﬁ'dd/eﬁ%tI AL Srcbnd) 2h39sR5H 40 v 55t ep

Al . The process e inve step
A2 in which a YRESARERREdhosun of thesampropugofith f'o%ﬁftf?ém Bé‘i ltOPéﬁvY( A to
obtain a sofventiumm xture (1'). 20 In step A2, dinitrogen nonoxi de and
carbon di oxide are preferably desorbed fromthe conposition (A) For

exanple, inth at, in the roces .accordin othe ntlon
The PH T s adj usebdng! Maal el BoBE RERRG ottt by et

sol ution, the «wliguendly- 25 thyjcrmtent of (he p)esmwpnt@esthlsmwwb@rﬂvam%ntw th
the invention, mb@fre X ampthe gy ARROGD ire c88acRA UnbyusWED @hitineduswat er ,

in parti cullgr g%e%%é)osﬁlgn gm%atg ,f%f@te‘é?%%#%ﬂ preferably from98.0 to

99. 99% by wei g i exa 001 to 0.1% by wei ght
of dinitrogen nonoxide, for exanple fromO0.05 to 1.5% by wei ght
According to the invention, the contacting in step Al preferably absorbs dinitrogen

monoxide and carbon dioxide. According fo the invention, for example, nitrogen,
oxygen and argon may also be absorbed. Nitrogen oxides NOj are also absorbed in
15  step Al

The process according to the invention further comprises a step A2 in which a gas
mixture G-1 is desorbed from the composition {A) to obtain a solvent mixture (I°).

20 In step A2, dinitrogen monoxide and carbon dioxide are preferably desorbed from
the composition (A).

For example, in the case that, in the process according to the invention, the pH is
adjusted by adding a base, especially sodium hydroxide solution, the sclvent
25  mixture (I") comprises, in accordance with the invention, for example from 90.0 to
99.9999% by weight of water, in particular from 95.0 to 99.999% by weight,
preferably from 98.0 to 99.99% by weight of water; for example from 0.00! to
0.1% by weight of dinitrogen monoxide, for example from 0.05 to 1.5% by weight
of sodium nitrite, especially from 0.1 to 1.0% by weight, preferably from 0.25 to
30 0.75% by weight of sodium nitrite; for example from 0.05 to 1.5% by weight of
sodium nitrate, especially from 0.1 to 1.0% by weight, preferably from 0.25 to
0.75% by weight of sodium nifrate; for example from 0.0001 to 0.1% by weight of
sodium hydrogencarbonate, especially from 0.001 to 0.05% by weight of sodium
hydrogencarbonate. The solvent mixture (I') may additionally also comprise
35  further compounds. The sum of the components of the composition (A) adds up to



of sodiumnitrite, especially fromO0.1 to 1.0% by wei ght, preferably
fromO.25 to 30 0.75% by wei ght of sodiumnitrite; for exanple from
0.05 to 1.5% by weight of sodiumnitrate, especially from0.1 to 1.0%
by weight, preferably fromO0.25 to 0.75% by wei ght of sodiumnitrate,;
for exanple from0.0001 to 0.1% by wei ght of sodi um
hydr ogencar bonate, especially from0.001 to 0.05% by wei ght of sodium
hydr ogencar bonate. The solvent mxture (I') may additionally al so
conprise 35 further compounds. The sur‘rl)of t he conponents of the
conposition (A) adds up to - 18 - 100/%’by wei ght. The sol vent
m xture (I) used in accordance with the invention, at |east
conpri si ng 5094 %Y° kieve#t- of water based on the overall sol vent
m xture (1), cOmolvegsyixtherl)eaxwEipheorditce mith thetinved @B %atbaastwenpdiingof
bart1 cul ar 11 ony By ioct ffbe et B thodle ) St o I, Bl . 0
(o :
Do 98% by wei Rt it SF o 100 Tuihept o YG oAt SoBaE, R o
water. |In ofe wripldil watat in patisuigoirane Al tor#o )t byrveeight Hf watarpmirs prefezblyl east
80% by wei ght @m\atie0s%asaskht b Rae i M6 S0 QY 5% Il weiphyent
mxture (1). 1Q.AcGorAl oyl dN&nd F‘{%ﬂ{ hﬁ%{ﬁm Rf\x& I%gx%s‘é?gttle%} XboiNggy as
wel |l as water, nay also conprise ot her pol ar f)e.-msm e sol'vents,
for exanpl e gl yeightsof watrrebased ip gach carp g the evergl) solyert iy does not
conprise any further polar solvents. In addition, the solvent m xture

(1), as welly ag Mah&Y 1o BYnRhER, R RVeCmikngs Us\esh 8abhisr, okl aigxanpl e

Pt oxt des. - 1R R S el Rkl SRl I fhvel,
sul fat es, hydr ogewpdberplhabls dossmoirmeriieaneRrthespelersdiverys. froadditien, the
invention, thesdant entuefsal Well iah Wahte B8 WeNtoliprist Wistoleld) sait theSS
example salts of the alkali metals or alkaline earth metals, especially hydroxides,
15  hydrogencarbonates, carbonates, nitrates, nitrites, sulfates, hydrogenphosphates or

phosphates.

According to the invention, the content of salts in the solvent mixture (I) is less
than 5% by weight, preferably less than 2.5% by weight, in particular less than

20 1.0% by weight, more preferably less than 0.5% by weight. The content of salts in
the solvent mixture (I) is for example from 0.0001 to 5% by weight, preferably
from 0.001 to 2.5% by weight, in particular from 0.01 to 1.0% by weight.

The desorption in step A2 affords a gas mixture G-1 and a solvent mixture (I').
25
In the context of the present invention, the gas mixture G-1 has, for example, a
content of NoO of from 40 to 80% by volume, preferably from 45 to 75% by
volume, in particular from 50 to 65% by volume, more preferably, for example,
51% by volume, 52% by volume, 53% by volume, 54% by volume, 55% by
30 volume, 56% by volume, 57% by volume, 58% by volume, 59% by volume, 60%
by volume, 61% by volume, 62% by volume, 63% by volume, 64% by volume or
65% by volume.

The gas mixture G-1 has, for example, a content of CO; of from 5 to 15% by
35 volume, preferably of from 6 to 12% by volume, more preferably, for example, 7%



than 5% by weight, preferably Iess than 2.5% by weight, in particular
| ess than 20 1.0% by weight, nore preferably |less than 0 5% by

wei ght. The content of salts in the solvent mxture (1) is for
exanple from0.0001 to 5% by weight, preferably fromO0.001 to 2.5% by
wei ght, in particular from0.01 to 1.0% by weight. The desorption in
step A2 affords a gas mxture G1 and a solvent m xture (I"). 25 In
the context of the present invention, the gas m xture G 1 has, for
exanple, a content of N20 of from40 to 80% by vol une, preferably
from45 to 75% by volune, in particulal®-from50 to 65% by vol une,
nore preferably, for exanple, 51% by volunme, 52% by vol une, 53% by
vol ume, 54% bybyollunee 9%55%elome 0%/l winse of 6% by volohe e the5Tte bme

vol ume, 58% bYﬂ:E!%LsUﬂﬁcméﬁi/i) b, fb%%@k QQJﬁtQ'M oy WBomOiLadoy.0% Ay
62% by vol une

% 64% b 8% hy VO - 19 -
by vol un. - 05 K0 PITREO DGR L5 1 Sadh U1 VOR oo IR ha&l"%t@ sa
time, the gas #i%tyveluge, foﬁﬁé@npl‘i %% by apipme 2.750 boveiumet 2.8 by 2olpe.f rom
1.0 to 4. 0% by2.9%l mymeclug ef e108dby velmé.r Bmadlliton t @e %aﬁ%)ﬁ)te\l})llﬂi@ nor e

preferably fro % | e

2. 7% by vol umegangJ g}‘r yg(%/%lad% Wgﬂl@ggg)\l fcfe? m202t g tﬂ%Vé{lﬂllni"zjum&*
I n addition, ti’ﬂé‘ aksg LEOTPEeRS, for Fy RGN ?ﬂe‘é 8?“#*?56?@29‘%

vol ume of N2, pueblerabkhymbunwf B#0mtloo 5% bg/valmhumfermdfrahﬁ@%mt her

components, { oSy aRER T et M Pl o
X , i u 0 )

0.0001 to 8001@"6%%"6’?8%8; mﬁ&&?é’rl ‘i? ‘F’r*8w@"d§! gh%% 5 by

vol ume. The sumixgie G0l mae addiinpellyesomprissf framh @ tgd §%rtiyxtolnme fff Wateadigs up

to 100% by vol pditulad Rém Q&S89 bx{dhirge, PreferabBroatiio lshayabluphe 6OWREN se from
0 to 10% by volunme of water, in particular from2 to 8% by vol une,
preferably from4 to 6%b voI upe of water. I n stef 131 and 82,

the gas m xt ur & SgpPljead E%ﬁ?%f@&“ﬁﬁ?ﬂ is,conpaptpdhpitha BFE vepliittlice 15
(I'1) and tHée gdp and tkt gas eni:Bu2 G-Xis subbseentie desosbedlesor bed. The process
according to the invention also has a step 81 and a step 82.

According to t inventio H of t I in the
contacting in Eﬁeenﬁ(’cﬁﬁs afcé’r‘gﬁgttﬁlgﬁ rfﬁrgm?&%‘bga %ﬁggaﬁﬂ"t &QOA&/B&CI hi s
pH, in accor dafvdke wranfon, He pPnafdle sobyant nEgueB) i thescogledihg absenr Bt ison of
di ni trogen mon@ithitléheaBithe FNDOD t61BOX AL FH, iR Qe MithNhX tiEriof,! | ) ,

Absorbed ¢ &"a SR ol bebRorP ARG ERE ol digk Uy g Totil %ﬁ e b a
range from 2. 5“%"6“%(16 WI%FP oiber epset MRIFh PRy b Bfeﬁnt@t@e &S HP’EIPIF F are
preferably froahs&b@l tba sbehf degney # aqatle Ther @bls\prefdraty witldn & sangefrém am 6. 0

to 7.0. 25 Accgyghng ;IachﬁiEieﬁrbxﬁ‘\éeﬁ{o' O, rubhle pRIbIRY 188 %ttchl‘ja S
range wt hout an{ﬁl urt er ?r %%60 wever, |t s equally possi bl e

in accordance Bt lﬂ’ﬁvé ’inﬁ’\f%‘}% tablish the pHwithin this
range by sd@btable neasures, for exanple by adding acid or base.
According to the invention, the pH may be within this range without any further

measures. However, it is equally possible in accordance with the invention to
establish the pH within this range by suitable measures, for example by adding
acid or base.

30
According to the invention, the pH may be measured before or during the
contacting in step B1 of the process according to the invention and then the pH
may be adjusted if appropriate by suitable measures. According to the invention,

the pH may be measured continuously or discontinuously.
35



30 According to the invention, the pH nmay be neasured before or
during the contacting in step B! of the process according to the
invention and then the pH may be adjusted if appropriate by suitable
nmeasures. According to the invention, the pH may be neasured
continuously or discontinuously. - 20 - Preferably, the pH of the
solvent mxture (lI1) is nmeasured before the contacting in step Bl and
the pHis established wthin the inventive range. In the contacting
in step Bl, in accordance with the invention, there is an 5
absorption to obtain a conposition (B)%Snd a gas streamdepleted in

t he absorbed gases. According to the ifiventi on the conposition (B)
has a different pH fromth sol vent m xture (I1). Accordl ng to, the

i nventi on, thePrégFFBBthF PHr? peypolxahpiseedD i @F%@%PF&% SCPHFHODINY 10
to 99. 9999% by steyeB hind thefpHistseablishedwitian the gavbraive fangsm 95. 0 t o 99. 999% by
wei ght, preferably from 98.0 to 99. 99%by wei ght of water; for
exanple fromO0_0 5%.b initr n.nonoxi

par troul ar 11 o B 1 SpgeBecs B gy Reorfingy SRS TR I8R5 06 by
wei ght of dPni @trse@@cm trehleivi adempesiiiondRhang|aceas pisan@lepeied inghapabsobasy

wei ght of car bgﬁesjAw@rdﬂgtoeﬁm%m@h,ltye&d@m:ﬁhm)ﬁ@aalfﬁﬁz%ﬁyﬁ&ﬁwl ght
of carbon di oxige., iﬁﬁueeq‘lf”pl e from0.0001 to 0.1% by wei ght of
nitrogen, in partl cu om 0.001 to 0.05% by wei ght of nitrogen;
and al so traces of oxygen and argon. The sum of the conponents of the
conposi ti on ( BAcadiisg to ghe tiryerdtd0hdpmpesityint(B) bpbtes forBkamyfle, tfiom quocess

accordi ng tjg theog, mmtby%@%mm&%mulaeﬂmﬁ@% m@a*/
t he context of _t

mxture (1) aPGeeRE BES Ao Ok b eighe B ot BE patrP B onts ﬁ%iﬁé%‘%
form the conpoBY tieight ¢Bjinigpesntienctidp| ietredicgarsiran Odain CPnthynucdehs! y. 25
Preference is giefeablytfonp@s foor.0% bY weizhg diNitrogBidmBioxidt; bh&aRplo GEEHS

according to tfgoq EBV@S‘% g’lye(fé?@to{“ QM%T]SAIXXI?E eﬁzﬁf}r%dnm 0} % b%‘%

i nvention, the co rbs dinitr

monoxi de ard c&’%@r‘i’ Eﬁ‘?ﬁ?l%‘deﬂf’{ ?"Gﬁélﬁ ﬁa%lod)«ggl N@V@%T"ﬁﬂhﬁﬁ ’i“H"&eﬁe gas
m xture 30 G lingesicelhisfoonabhsdrth 8405% by stempt cBlmtmgmcmfddﬂmgatesof dwygen

i nvention, prehgradidhyri s bbfle tdnpBRHsQl e REmEUiBH | Laagdcg% 100G 1 S

absorbed. - 21e m xture 0-2 is desorbed fromthe conposition (B)
to obtain a sol98Mt mixture (IF). In step B2, preference is given to
desor bi ng di ni trogen nonoxi de and carbon di oxide fromthe conposition

(B). The sabveBtp BiXbiifiR frbtesy abm@Mingl b GGCAVAARCS WefchblyhperfoRia@nt i on,
have a differ e%ntﬁl_c!uﬁlﬁ} qﬁr‘tﬁer&n@ﬂr@%' ﬂrésgﬂ u(v@mo(ﬁrth}shx?eaﬁ tlhg./t%et solvent
mixture (1) and the gas mixture G-1 are contacted continuously to form the
composition (B) and the depleted gas stream continuously,

25  Preference is given to performing steps Al and B1 of the process according to the
invention continuously.

According to the invention, the contacting in step B1 preferably absorbs dinitrogen
monoxide and carbon dioxide. Nitrogen oxides NOy remaining in the gas mixture

30 G-l are also absorbed in step B1.

According to the invention, preferably from 60 to 80% of the entering gas stream is
absorbed.

35  The process according to the invention further comprises a step B2 in which a gas



5 mxture (Il). It is equally possible in accordance with the
invention that the solvent m xture (I1'), the conposition (B) and the
solvent m xture (I1) have the sane pH or a pH which is within the
sanme range. \Wen the pH of the solvent mxture (1) and of the sol vent
m xture (I1) is adjusted, 10 the pH of the solvent m xture (lI) and of
the solvent mxture (11) may be adjusted independently of one
another. According to the invention, it is also possible that only
the pH of the solvent mxture (1) or of the solvent mxture (Il) is
adj usted. However, the pH of the sol veddt nixture (1) and of the

sol vent m xture, (I I% (raé in accordance with the invention, also be
est abl i shed wi Thfure G-Rés desprked figmghe compositiandB)je ebtpip e sefrent mixtwe e nt

m xture (1) uskcktdpnBAqeaEeRade gived b Hierbing VEmirégen monbades dveton

r5"03</$ g;e W(e : 'g%t O?@d'ﬁ%ﬁ&%%ﬂé&&% )”T]bé Eb‘fvegmé&ﬂﬁé @8%/&8 ﬁ'a&‘éﬁial?c% | east
vat er, prefer a‘ﬁ‘lﬂythf RS, ek 89 %b@%ﬁowethammp@fm T tiergolvent

parti cul ar §r omixige (1 109 equbly pussilghin aofor@Peaveithahg 1nmntlen thateffessolabyity from
80 to 98% by waixght (mof thg\@(;rﬁfosm@ )%@Joﬁreﬁt%ﬁ%u%@lﬂlﬂv@ée@a@ép?ﬁhght of
water. In one erﬁ)o Lrent, . th amervent m xture (I1) conprises at | east
80% by wei ght B WAre P, tB‘asecf #&fch case on the overall sol vent

m xture Up. 25 The present |nvent|on therefore also relates to a
process as deswhébiépRbbwme sdlant pibtturd ) dag ofthg &Svem mku&@(r@m&d}me@ri sing

di nitrogenxgm %ﬂ%fﬂl%@@&l‘tﬂﬂnﬂ@&l?%d’@ﬁ a)éﬁt @%% b eehvent

m xture (11 e sol vent Sl ure (I1)
conpri ses at I‘@%f@?n desity, o Pouaogist: AgPor %E’r eB’é{%‘}é‘El“ﬂ‘h‘SéEEﬁOSé@?éh%n t he
overal | sol venslyrihg pHrod tiel Solvemt rfiktude. (3G qﬁdtcoaouamgnnxmmt(ﬁblsmdmandl on,
the sol vent m péuii&, MBYH ofithe W8ibdnt ﬁsﬁ:n}i\@ I%nd o2k QoICAMRERE 1D RS in POl ar
wat er - m sci bl e, soI Vent%{thel veﬁ rrg ﬁ PV} F‘?‘iﬂs ' hzﬁ sol vent m Xt ure
(11) prefer abl YAFEE W B alsgy Eyeg PP PSP S P8 unt s. I n
addi tion, the solvent mixture (11) may, as well as water, also
conprise di ssolegdctivabf the sbioint dibexagpued sobdcord@ice alids dlel mfmﬁ@L geofr

al kal i ne eart hs %ﬁt%l%e?ﬁ @s%& ﬁJ Elceré%gJ \foﬂ L‘ﬂg ﬁwentlon g&npnsTs at Ieast 50%

hydr ogencar bonat es, tes,

hydr ogenphosph%wggftsfv Bwsrs srggle ‘é@e%ﬁ* i ]r? ntbd W@’f Phivasst wrafﬁrablﬁfhe
content of sal fran bhtot9RE9¥6 by weightwi whter; & ;(am):ulms&dnemsto B9% Mg velgho diy

vei ght,  pr ef er altrymée pRicdbTrot S 05900 Weidht of WateR & bk LiphcAforl &5 t han
1. 0% by wei ght iipgd ﬁm %ﬁ @10 by . &Lb'ltl.oThe ont ent

0 f Y,
of salts in thgeS Weéﬁlt ;wat%r Jr“‘mf FTl?Odgnen gF S@xﬂﬁ%‘l"%‘“e SATE6001 to
5% by wei ght, %?Seﬁ%% abMpight frivaterOBsedtin cachsgsetp trep\gil, solvent prxteecul ar
fromO0.01 to 1IH% by weight. 10 The present invention therefore also
relates to a process as descri bed above for purifying a gas m'xture
0-0 corrpriééng dinitr ég oxj de, wherein the solyent m xture (1)
or the sol v&nt 13 BEsEt ‘(‘C"Pﬁ‘ FeiPRIQJPlgEhte hPREET & ‘{"P‘)nbﬁ‘%ﬁpof’?l@r
sol vent m xt urgrifiling a gomirtire 680 tagsising dinittb@h ionoyidd, gihereinfthesalvers,
based in each gagge apoﬁth@s&%e{ﬁixkuregp\b%{e dalvéﬂtuﬁlmel()) aga tHel sbl)vent15

According to t h& enfﬁsnéﬂl %@;f*s & E]egsfi%E‘A: Y v§1g§t c?fowa\{e?rbasegl Ko asé !312 F‘ﬁ, n the

preferably with nore prefera
range from 5. 0‘“‘["@1 7015enéﬁﬂ‘tq%(§)t°rﬂﬂ)eferabl y W thin the range from 6.0
to 7.0. Thé0pH of the solvent mixture (I1) is, in accordance with the

invention, prehgbhaileYioWht fiventfon! ﬁl@%lvfeﬂtormx%reomraﬁ B Qell b water, also
comprise other polar water-miscible solvents, for example glycols. The solvent

mixture (I} preferably does not comprise any further polar solvents. In addition,

the solvent mixture (I} may, as well as water, also comprise dissolved salts, for

35 example salts of alkali metals or alkaline earth metals, especially hydroxides,



20 particular within the range from2.5 to 8.0, further preferably
within the range from3.5 to 8.0, nore preferably within the range
from5.0 to 7.5 and nost preferably within the range from6.0 to 7.0.
The present invention therefore also relates to a process as

descri bed above for 25 purifying a gas m xture 0-0 conpri sing

di ni trogen nonoxi de, wherein the pH of the solvent m xture (1) or the
pH of the solvent mxture (11) or the pH of the solvent mxture (I)
and the pH of the solvent mxture (II) isin the range from6.0 to

7. 0. According to the invention, gsz of the solvent mxture (1)
m (1) may be 30 adjusted by means of @ny method known to those
skilled in the a articular, the Hca adj ust ed addi ng a
base to the soflk’f%‘??fﬂ'“‘mq’?? a(q(’)’at'ﬁr NIERLps, ! “§Eﬁ> f‘ﬁ% hﬁ%&@"ﬂ?@é" 20T f or
exanpl e, addi t posplefes.an aci d or of a base or supply of solvent with
si mul t aneous di scharge of | aden sol vent - 23 - The present

i nvention therefor tes to a cr.i bed. abpve for
our 1 1yi ng a gatomrarar o bEelh I SrlaitiRes sBee R AR R i r
the pH of tHAe &B1vENRY Wightypreferaply 1%5? ﬂtaﬁé Sﬁorbsbfmshiemsmrtw@m et Rayr e
(I'1) or the pH10# dyheiggmosirefiably sethid ).5% by weiakr. Pid Ohtedthde saoinv ent

mxture (11) | gcagils x%d?dr%ganga@ ﬁoo‘%o Eb@%'b %@ re}'et]aﬁl}base
used may be an%gr %r@? e CQ Qun ? 5 | e

sol ution in watem 8] og- R FrEeUrag trgp @llltq ]nO/a %BPlalgnce with the
i nvention to using strong |norgan|c bases, especially hydroxides,

car bonat es lohyd‘ﬁ@&%&ﬁﬁﬁz%ﬁ@& @sreRte ARORDRRLES pﬁ;‘cesalakaésbngsatasév% f@:r

al kal i ne earth aI S. Eﬁa(%bcul ar . reftrerence i ﬁ qN 39 # ng

NaCH, KOH, Na2 G &P‘ Brereraite 1}“”"’# FINER gi ven
to the use of Bwdws (D QT ﬂﬁéOLIVW miekre 4 errfhe sl veat r@mﬂbwsth%mlmﬁ on.

I n the context mifturt &) compsenless tRAREINNA Nveightib A, BasedDNGadN cagldnalie
ranges are, fop,lm %8R8 @RL0 to 60% aqueous sol uti ons,
preferably from 20 to 55% aquéeous sol utions, nore preferably from 25
to 50% aqueléus solutions, for exanple 30% aqueous sol utions, 35%
aqueous sol uti @n@,tdmmt%ﬂmqmem $obl ol besclent MBMadiuepeasrablylvatinans. 20

tF’ﬁrt i cul a][ pr eh@g@ﬂl@aﬁ 3!5&0@!0%%&@! pPefRSHEOH AN &R Mgt Brok ey dormvsemliingg: t o
e use o an a er.err

enbodi mrent of PHe e e@g’?qﬁe MV eh fmn&)ﬁ 06%? hg ﬁbaspgr Otjtgeds‘)}‘gmén’%?rgﬁﬂ)zg to
50% aqueous Na@rposerancs sih tesinyantion pecksehly Withia bt iaegs frome2 8t 8. M so
rel ates to2za pphatess wihindesmig: fed 28008.0, fhalier plaferblyiwiginahd@seeHHoxt ur e

0-0 conpri sing @i pigly! ﬁl&%%rég‘gm;?‘hﬂﬁn M%Eﬂ)g@'ﬂ%n% ?@t{’ﬁs d [%12&8%%%#3{“%

m xture (1) or tF sol yen or t
sol vent m xt ur & eéﬁ’(ﬁet&ﬁ‘ﬁ 9P &P the sol vent mixture (I11) is

adj usted by addi ng a base 30 sel ected fromthe group consisting of

al kal'i metal hydg %eelfeﬁvenabrkaﬁefowem@d refa@e& b&aqm&s a8 ikBbited FBER! for
hydr ogencarzgona »

al kal.i e, eart h
hydr oxi des, | K3 % garrtnﬂ‘weﬁ Coglgnfo%ng 3 enélfol??i’f' é”h%rglp tﬁg p%&’
hydr ogencar bo niesdveshaixired) Qfﬁft? pE0f the Sﬁ’ﬁ@é@%‘ﬁ@@ﬁ l9athe gt of the solvent
mixture (I) and the pH of the solvent mixture (II) is in the range from 6.0 to 7.0.

According to the invention, the pH of the solvent mixture (I) or (II) may be
30  adjusted by means of any method known to those skilled in the art. In particular,
the pH can be adjusted by adding a base to the solvent mixture (I} or ().

Suitable measures are, for example, addition of an acid or of a base or supply of
solvent with simultaneous discharge of laden solvent.
35



- 24 - invention conprises at |east 50% by vol une of N20, nore
preferably at |east 60% by vol unme of N20 and nost preferably at | east
75% by vol unme of 1420. Typically, the gas m xture 0-2 conprises up to
99% by vol unme of 1420, in particular up to 97% by vol ume of N20, for
exanple up to 96% by vol une of N20, up to 95% by 5 vol une of N20, up
to 94% by vol ume of 1420, up to 93% by vol une of N20, up to 92% by
vol unme of N20, up to 91% by vol une of 1420, up to 90% by vol une of
N20 or else up to 85% by volune of N20. In the context of the present
invention, the gas mixture 0-2 has, fo¥-exanple, a 10 content of N20
of from60 to 95% by volunme, preferably of from70 to 90% by vol une,
in particul ar B dresephirsntcs Baokps\alsparlgiaeto appeesppedessribp] gbove i
exanpl e, 76% byuriahdTBas niXioely-0 cohpthg diioghy mefdxitepwher&Yahd \pHVeE ume,

R N

vol ume or 85% ol une. ] , O-) v L.
content of CoRmRIS (G fe Pl o5 BostlyenBrinulD jsadpustinigdins 2 Bsom 5 o

15% by vol ufre, nore preferably, for exanple, 6% by volunme, 7% by
vol ume, 8% by MQHEBle, 1RI50Y ud® i Be ankQ¥adeiadiOtdiFBundliidsdyr Y04 e, 12%

by vol une, 13% by .val or 14%. . At the. sane.tinge Q the
s i xtor e o Mo spfPorch il o Yo siee b U5 moRER I Bk 8% o

5. 0% by vol uneinvesHes & apng seenef meadc baey @pEHly\hydroridese carhoeiss,
preferably, folydexanpbenatet rod mpHOsphates0 ofl al¥f Byerat0 bl ARkalineNeattH dhéthlOn, t he

gas m xtur 0-122118@- I : 109 UB;
pr ef er abl yq?rom .élg%%%gg%f?n%nﬁkgégﬁﬁﬁﬁér C(§5 ig%g(r?t”’s, for
exanpl e ni t r oge Oudirgferencs is ey iven tp thejusn i Sasenip thefarmofggonsgntiatede ¢ he
gas m xture O-&uewspilitors | ess than 1% by volume of 02, in particular
less than 0.5% by volune of 02, |ess than 0.5% by volune of NOR NO
T e, "ot 2 PR B ool R g i e
from 0. 00035t oexemplpofany 1 & Weaquate selufians forafarebly. om 3R énf % atueptse gas
m xture 0-2 adgutiops, toreld&8fably fieal 2508 .5080aqhisbus s@hitRhe rsrestaaptd a0k ment
of the process,AccoLalligs, 58 biRods iRk A8% ARkl HRBoRY ¥RRLX! Ur e
(I") and the solvent mxture P ) may be récycled at [east partly
into the proce¥¥"%cording to the invention. 35t is possible in
accordance with the invention that the solvent m xture (I') and/or -

25 - the sobVepdridilaX biFefentd Is' gvef i adcBAM L QFhi M Rivddhen BY A€ 8§Sof an
according to the i st partly as the solvent mxture (I)

n ign.at | ea
or (H). Accor d?%%ouf}o(]g?%é&?%ho\%ﬁ??%ﬁ, the solvent mixture (1') and/or
the solvent mxture (lI1"'") can, in particular, be treated before it is
reused in the progesscdambbifes@¥ the pesdi kivettion, (the) bad used Is)a. front 23 B

possi ble in (F?@/?E%UE&?N@@HEQ%OEU rst the pH of the solvent m xture

(1) and/or s determned and then, if appropriate, the pHis
establ i shed’wi thin the range of the pH of the solvent m xture (1) or
(1'l) by suitable preasgtunestion therglaret dloutlates tol 4 piosesqhsdespibed ligive farn
accordance W t furdiify 4 BUORLIRNG O REhpRMgidirddek tofdXide, wherein the pH of
the solvent mixture (I) or the pH of the solvent mixture (II) or the pH of the solvent
mixture (1) and the pH of the solvent mixture (II) is adjusted by adding a base
30 selected from the group consisting of alkali metal hydroxides, alkali metal
carbonates, alkali metal hydrogencarbonates, alkali metal phosphates, alkaline
earth metal hydroxides, alkaline earth metal carbonates, alkaline earth metal

hydrogencarbonates and alkaline earth metal phosphates.

35 The gas mixture G-2 obfained by the purification process according to the



10 of the solvent mxture (I") and/or (I1") is reused in the process
and, for exanple, is adm xed with water or another solvent, in order
then to be reused in the process as the solvent mxture (1) and/or
(I'1). When the solvent mxture (1') and/or (11") is recycled fully or
partly back into the 15 process, the pll is neasured preferably
before, after or during the desorption in step A2 and/or B2,
especially before the desorption. The pH can be neasured, in

particul ar, continuously in the desorb(f‘{). However, it is also

possi bl e in accordance with the invenifon to neasure the pH of the
solvent m xture in the desorber. 20 The contacting in step Al or BI
of the process! B EAMRESE S ERe A DR HilienoldhE: ragSrafedlng s $Pton can
in principle bbyeflirexcifédOhyd mbit pfefepdbiyss &ast RN vblome bOSE. Tipitdiled i n

Lhe aLt . Ln Pafrk ipdhhfifure ERERPSQE s kePgYHod By %&ﬁﬁé@l\%@?qn %Hf o ﬁ)ag be
Covering the. t EbEF STFEOIRL e BEPFRS STk PLYRUES SRyO R BB | on
of the neasér exelwaneiiMaQee to 26% by veluwpofAf2Oprp B 9B%dl volnme pf bk ysto
accor di ngdt 0f 2 b ')ltgjﬂ\#ﬁ&hé ?nmzd, mrg 915 By xa]glu?fgﬁ ﬁ%hﬁé&%{%@h{l\;dlﬂh& ofal l'y
S??é?:ﬁfy’ of PFG(;%%T%L?BO @%&P@%ﬁe %dr:‘)abl y of from1l4 to 125 bar .

Subsequently, the conpressed gas m xture is preferably contacted at
this pressure Wi thi citext sHhihw erebenBOwentibnrtke fat )miktire -2 hasi\iforGkarhple, tahe

sol vent m Xpur e df 0 ek & 1o -El?aebypsrom%refe%f?rﬂf'ﬁ%ﬂx johgregiane al so
relates to a prlgcess as.ﬂ!ea?sglbe alg‘gl)\%g fqr %)UI’I IETE% a’efgas mFlf<ture
0-0 conpri si ng  YFRT 1HEHE f5m o ¥ &P HE T ply-f05 srappe
contacting in A%dy Blumgy 7%k birngluBle, V8% ity wlumen s dfy Yolume B0Psthy 35
bar. - 26 - Acqi@hdisng dyovdld@, BN 8RtvoRRke, $398bE 0NLAE IH4N0LY Tolghesn A
and 131 is effggg)‘;]gsgvgiﬁmdevi ces (absorbers) in which a gas-liquid
phase interface I s generated, by means of which heat and nmass
transfer bdfween the phases is enabled, and which, if required, are
equi pped w t h it gs maktuer G-@Xxie riradxatlple) € emitehosr O@a6f Sapplty 2e5dyor

heat removal . §H,Jhe  RRASEHEESA S6 169 BHWILED ol prfr]J}&a ,%&repaﬁﬁopzé Bo%
cocurrent, I N fﬁ(ﬂterﬁ%}orren on e Accor g to

or..a. conbi n r [

the invention, ontaetP eo’?gtbhgo &'B%%y"p % aﬁ&ﬁgyc‘f P‘P?g&&‘l’out in
10 one or nor ebsydigess 12%befdrad (3% bn valwee etldlpcy volune hit theomamabineng,

: Ee abtspr blezn :Jﬁle@asi sixpireter 2h) 1|ysr agcag@éi £ Goritdnt Bf?gh@ﬂ Mn?b.i()l Yo Q.P%tby

eoretical p i eor c at es,

nore preferabl g‘glﬁ% rpr%e% riggr%.f%%o@s %{%%ﬁ%%%fl%énﬁfesp r%t?raffiﬁ’emé%?g?lﬁfer are
col ums havi ngTPRAyde 106y bresekimst ks addtion, s |eas mixpre G-Ryaay spmpisefiem: r ays,
col utms havi ng0.$tte U6%Lbyeabhinet & Malpseferdbbr frax angploesss thy ueluthk ethdpawki ngs,

g?' gggz r gtaVi NG ARG {bMEILAE Forl AALEHIE HtrSgenfoR1deLor AN rdsARLOM RACI I NS,

ip whch the |igul hase is present in dispersed form
Corxanpl &by bl s e S5 sralises rss g § Yottt el BREA0 The
desorption of tekrethayedS%ribx velnme Of @, dass haR0.6Yedmn volume o6 WP IN @i r0ay HeA) or
conposi tion ( Bpretent, S efaml, BranBio@t of H6m 06 0 esSHyachakdiriBrablp fohe
| nventi on MY BEudrg oM RO R SISUIE RCHS 0o i el gl ven!
m xture, tenperature. increéase of t eps_o vent mxture of by Stripping
wi th sol vent vi%&i“”c?lf thy cURRORFIRL i %t IRFuEP-2 adds up to 100% by volume.
30
In a preferred embodiment of the process according to the invention, both the
solvent mixture (I') and the solvent mixture (II'} may be recycled at least partly

into the process according to the invention.

35 It is possible in accordance with the invention that the solvent mixture (I'} and/or



25 The denmands on the devices (desorbers) for the desorption of the
gas mxture G1 or 0-2 fromthe conposition (A) or conposition (B)
and the conduction of the phases, are anal ogous to those of the
absorber, i.e. suitable units are those in which a gas-liquid phase
interface is generated, through which heat and mass transfer between
t he phases is enabl ed, and which are equipped if required with
internal or 30 external equipnment for heat supply and/or heat
renoval . According to the invention, tﬂ@ desorption rmay be carried
out in one or nDre stages. 35 Possrble enbodrnents of the desorber
are a sinple ( as vess and co - 27 - preferred

embodi nent  of ﬁéo fﬁ)f‘%@’é‘ﬁ‘fe ENHERBI 1T R PR PF@O"&EB*&E%‘E? IEPIGR £th ¢ he
sol vent nixturb&mmdﬂrheﬂ@ewbmpmmumnaﬂéocdﬁbwmedmn$unﬂe1apmamaﬂms is,
for exanple, t&mvesh Mixeire @) Wad/dr (BOSIWER: mbxhurd 1 1)Sca90ilntﬂmmu15:heeﬁemdactlng

and the associ P ion ted in
count ercurrentgc}fﬁglstzsi/rem% mb? éessrﬁ?%f %%E’S’gé‘i‘ﬁ?% (Qﬁ’éﬂg I‘?Iset’(% MAGEd Wit h
a strippi ng® wi eaicslr Gatrfirst thembk of thersolvent sibeen (I3end/oH Japstarmingdand

conbi nati on of thegiftapebipring:, the gHACSALRhEDORItGRMe BRgeSfRCIEF thobehtn Al
and Al, and ing ﬁﬁu@@ﬁu@%tﬁﬁﬁaﬁﬁh§hhy in adividing wall colum. 10 In

a preferred enbodi nent resent I nvention therefore relates to a
process as descri bed above, vvherel n steps Al and A2, or steps Bl and
B2, or steps Anpamdulpit i;rw:ogo@ibb iBdccamzhcBitiathe invention gt @ilita portica

di vi dlt ng wabl @nhmwentlnnx@er@arén%utmr isyeuaédqaare@%es@aﬁmhr 1e0fs the
invention, in

initially cont%{ﬂﬁ}&él tvﬁg’fﬂe 8%‘ ”\f’8‘ﬁ‘{ o, mO%ﬁrﬁ’een(t?% dmsgg @? %rv%lef
pressur e pubsothFPP@H“&%@fﬁr(BtﬁF‘H?F(Hbl urm operated in countercurrent and
havi ng random packi ng, which allows an absorption to take pl ace to

corposi Li on (AL LA by miflrsl 5 ndis (ﬁgéft' B TGN By pack Mo e o
(A is deconpr g‘"seésdﬂ’te g”l"@)"\ﬁ%’r‘ tgl’? f;%ﬁ‘é% éﬁ"sgeso‘”?ﬁ‘é‘ Brocess

is preferably @W%l@!éd)r@ﬁmsmiaﬂy bﬁfsmtthwedmptloyl et dtl antbe mpesugstiyine
differential bgiwaRE caHERHBY iDfe aéselrbsieﬁ%@u Qs atls%rﬁaesnﬁé M la€oRfindaOt
Tore {pan 20K oBY LGB0 BRhEy DD AR R BLAULEE, TOU T e

than 10K. The a fon pressure Fef erabl y
from5 to 65 bar, in particular fromlOto 40 bar, preferablyfromlo
to 35 bar, ZMrﬁmmmﬁmgbﬂ sepfaiamBl 3f &b piodess feebding td i€ inha@ttiopadfiaisabl vy
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sol vent m xt ur @vehtinkixtuRGEby £doRbHaBSh dPHR SR ukes RRhioned, N @n absor pti on
col um opekated in countercurrent and having random packing to obtain

t he conposition
In step Al or Bl of the process according to the invention, the gas mixture is

preferably initially compressed, for example to a pressure of from 10 to 35 bar,

preferably of from 13 to 30 bar, preferably of from 14 to 25 bar. Subsequently, the

compressed gas mixture is preferably contacted at this pressure with the solvent
30 mixture (I} in step A1 or in the solvent mixture (II) in step B1.

The present invention therefore also relates to a process as described above for
purifying a gas mixture G-0 comprising dinitrogen monoxide, wherein the pressure
in the contacting in A1 or B1 or Al and B1 is in a range of from 10 to 35 bar.

35



(B). In step B2, conposition (B) is transferred into a vessel in

whi ch the conposition (B) is deconpressed to a | ower pressure Pcleso
< Paso. The process is preferably |ikew se operated virtually
isothermally with a tenperature differential 35 between absorption
and desorption tenperature of not nore than 20K, preferably - 28 -
not nore than 15K, in particular not nore than 10K. The absorption
pressure is from1 to 100 bar, preferably from5 to 65 bar, in
particular from10 to 40 bar, preferably from10 to 35 bar, nore
preferably from13 to 30 bar, further preferably fromabout 14 to 25

bar, and the desorption pressure fromO0..1 to bar. .absol ute, .
Spreferably f rgﬁﬁoﬁﬁ‘lg Tg“eiﬁ‘gntl?artﬁ%ﬁ?élﬁlftﬂ‘(gé? St?ﬁ)’f’ﬁﬁ%‘f‘é? aﬁiﬂg“’f%ﬁ??’l. 0to
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10% by vol ure, 11% by vol une, 12% by vol une, 13% by vol unme, 14% by
vol unme, 15% by Thophasee canléobgucted linuthe absorbir/Rodoyurient imn@untdbieregas a

m xture 0-0 hagymiiRticexatg €, a content of CO2 of fromO0.1 to 7.5% by
15 volune, preferably of fromO0.5 to 5% by vol une, nore preferably
froml to 2.5% by volunme. At the sane tinme, the gas m xture 0-0 has,
for exanpl e, alewrdingip thefinGation the coracting or thogkstrptianoian be carprdedfuenabl y
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to 95% by vol USSPy fat e sk E pHERe Rl el 355 05526 ror e
preferabiy frofesericekplatesomnesy PieBrablyeionyhid 6al so further conponents, for

exanpl e nitrogen oxi des or solvent residues. NO' nmay be present, for
exanpl e, in anPessiblerdmbofimknte wl Ghet abs@b@ %rd yoluohsuhaying pragt, efoa braynpler om
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vol une. The su(rsg_w(zgf Lhe corrpcopentg of the agln.rr,g xtlurtg 0-0 Fdds up to
100% by vol ume’ "S5 AFESTHP G 1S PRAE FYBHFHTE T empls) 19r prEpiegfgons
descri bed abovBeckings ot 3pparatyy pertichrne tiquidephase i present imcdjsppsad form, dort he
process at | eastampRiby bptayass ih hezzRQ o efmbifatidnuh@edf! ), or that the
solvent mxture (I1') is recycled into the process at |east partly as

the solvent m xture (H). The solvent mxture (1") or (I1") may be
reused conpPet €heydoprpB@paf the ygas prigfuer @l or @ar frdny theasoniphsitieo{Ajent

mxture (1) or cdbpodition (B) in step A2 or B2 of the process according to the invention may be
brought about by pressure reduction via the solvent mixture, temperature increase
of the solvent mixture or by stripping with solvent vapor or a combination thereof.

25 The demands on the devices (desorbers) for the desorption of the gas mixture G-1
or G-2 from the composition (A) or composition (B), and the conduction of the
phases, are analogous to those of the absorber, i.e. suitable units are those in which
a gas-liquid phase interface is generated, through which heat and mass transfer
between the phases is enabled, and which are equipped if required with internal or

30 extemal equipment for heat supply and/or heat removal,

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

35  Possible embodiments of the desorber are a simple (flash) vessel and columns.



According to the invention, it is especially preferred that a portion
of the solvent mxture (1') or (Il1") is discharged fromthe process.
According to the invention, it is possible, for exanple, to discharge
fromO0.01 to 5% of the overall solvent m xture, 35 preferably from
0.05to 2.5% in particular fromO0.1 to 1.0% for exanple 0.2% - 29
- 0.3% 0.4% 0.5% 0.6% 0.7% 0.8%or 0.9% According to the
invention, it is preferable that the solvent mxture (I') or (I1") is
recycl ed partly, in which case other cpnpounds, especially water, may
be added to the solvent mixture in each case. In this case, other
conpounds are added in an 5 anmount corresponding to the anount of the
solvent mxture (I') or (Il") which is not recycled into the process.
The pH i s thenA prafersed cobetbmend ofphe bresehienyentiemin ivaieh thedjoniettiog with the r ange
suitabl e for thgvesOhwRd andkheldedosptioh hre @bmkihdd)in oRCHBErstuE, fb@exﬁxhﬁle

i nvention, it p]lé A953L B oh. 501 %P thlufn BESHESGRE U8 A RSl 10
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(rr), for 15exanple sal ts or solvents, before the particular mxture
is recycl edoi nyoa ﬁrbﬁnw@&ﬁa@eﬂ@the I@&s&oinvaﬂbn fHedttord Rlafek Yo Oprofekd 3. The
present invent é%ane&‘%o%i %grsm sé:g Ag&g%ﬁso&s& ?BP&‘&?% ¥ s @ s AESGA-Ped
above for puri P trogen nonoxi de,

wherein the somﬂéﬁpsizb%%amfém@ﬁow%dmé@g&w&epWﬁo the process at
| east partly as the solvent m xture (1), or wherein the sol vent
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sol vent m x recycl ed
Thto the prgoegd st Mot cpalsoSrhged G ot et bk uHE Y he
sol vent m xt ur eleated' prespwe poe e e dbsorption pﬁmwm@gisma@unteramenpm ly as
the sol vent m Kivillz€rafdoln) packiBg, which allows an absorption to take place to obtain a

composition {A). In step A2 of this embodiment, the composition (A) is transferred
into a vessel in which the composition (A) is decompressed to a lower pressure

20 Ppaeso < Pabso- The 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, preferably from 5 to 65 bar, in
particular from 10 to 40 bar, preferably from 10 to 35 bar, more preferably from 13

25 to 30 bar, further preferably from about 14 to 25 bar, and the desorption pressure
from 0.1 to 2 bar absolute, preferably from 0.5 to 1.5 bar absolute, more preferably
from 1.0 to 1.2 bar absolute.

Preference is likewise given, in step Bl, to first contacting the gas mixture G-1
30 with a solvent mixture (II) under elevated pressure papse in an absorption column
operated in countercurrent and having random packing to obtain the composition
(B). In step B2, composition (B} is transferred into a vessel in which the
composition (B} is decompressed to a lower pressure Pueso < Pmpso- The process is
preferably likewise operated virtually isothermally with a temperature differential
35  between absorption and desorption temperature of not more than 20K, preferably



In this process version, the process according to the invention is
preferably practiced as a continuous process. In a particularly
preferred continuous version of the process, a portion of the 30
solvent mxture (I") or (I1") is discharged and repl aced by
dernineralized water. The anobunt of the solvent m xture which is to
be discharged and the anmount of fresh solvent, especially of water,
which is to be added are such that, firstly, the anount of sol vent

m xture (1) or (Il) in the systentreneins approxi mat el y constant and,
secondly, the amount of di ssol ved salts in the solvent mxture (1) or

in the sol vent 35 m ef er abl ot .ri se above 10% by
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mixture (I°} is recycled into the process at least partly as the solvent mixture (I), or

that the solvent mixture (II') is recycled into the process at least partly as the

solvent mixture (I}. The solvent mixture (I") or (II") may be reused completely or
30 partly, preferably partly, as the solvent mixture (I) or (II).

According to the invention, it is especially preferred that a portion of the solvent
mixture (I") or (II') is discharged from the process. According to the invention, it is
possible, for example, to discharge from 0.01 to 5% of the overall solvent mixture,
35  preferably from 0.05 to 2.5%, in particular from 0.1 to 1.0%, for example 0.2%,



35further reaction. The gas m xture can be liquefied by suitable
selection of the -31 - pressure or of the tenperature. The present
invention thus also relates to a process, wherein the resulting gas
m xture 0-2 is liquefied. 5 To this end, the gas mxture 0-2 is first
preferably conpressed and then cooled. In this case, the gas m xture
0-2 is conpressed advantageously to a pressure of from1l to 35 bar,
preferably from2 to 30 bar, nore preferably from3 to 27 bar.
Cooling is preferably ef f ect ed subsequ%rr:tly, preferably to from10 to
-70C, nore preferably from8 to -30C, particular from5 to -25C.
10 One advantage of the o}or ocess accor di ng) to the invention is that
Co2, in additi 8A”% 64k %I P& P£%i%R89%ct i on in conparison to ot her
inert gases, hascoaliigiblthenigveotiony & is/prefyrable mhat e stlvent marure {I°)N2 QI ixd
simlar criticak Mrﬁ%tlﬁmch@ée%éﬁ%ﬁﬁ $und§ Qﬁ%ecgél? WKty @e Qaaéa whi ch
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196 05 211. Thes the ebemttmixnedNor @ 30 therefore also relates to the
use of the gas m xtures which conprise dinitrogen m)noxi de and are
obt ai nabl e by process accordl to t e invention n,oxi di_zi ng
agent for net hi‘r\ present invggtion Eh@rﬁ CEBMIbhH EEES a5 ?S‘é“ ed above for
advant ageous eBpdinsd k3 ofigpretr C@B@Sw@ dinffegeramonvikide, Lwheregighpsolvshing
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addition to di piddh e 0-2 purified in
accordance 2\§II th ({ h@?ﬁ%ﬁ?%?ﬁ&ﬁgﬁﬁg@“ﬂ%%

In this process version, the process according to the invention is preferably
practiced as a continuous process.

In a particularly preferred continuous version of the process, a portion of the
30 solvent mixture (I') or (II') is discharged and replaced by demineralized water. The
amount of the solvent mixture which is to be discharged and the amount of fresh
solvent, especially of water, which is to be added are such that, firstly, the amount
of solvent mixture (I) or (I} in the system remains approximately constant and,
secondly, the amount of dissolved salts in the solvent mixture (I) or in the solvent
35  mixture (I) preferably does not rise above 10% by weight and more preferably not



preferably from50 to 99. 0% by vol unme of dinitrogen nonoxide, from
Ito 20% by 10 vol ume of carbon di oxide and fromO to 25% by vol une of
further gases. The percentages by volune reported are each based on
the overall gas m xture 0-2. The sum of the individual conponents of
the gas m xture 0-2 adds up to 100% by vol une. 15 The gas m xture G 2
purified in accordance with the invention preferably conprises from
60 to 95% by vol ume of dinitrogen nonoxide, in particular from70 to
90% by vol unme, nore preferably from 75 to 89% by vol une of dinitrogen
nonoxi de. 20 The gas mixture 0-2 puriTziOéd in accordance with the
invention also conprises from1l to 20% b}{ vol une of carbon di oxi de.
The gas ni xt ur®@ow:2° by weightdeted ing@ahasswdhs ¢vgi! solyest Bty G 6ume of
car bon di oxi delp ailditignao ttepsud laA2 fBlcml B2 the frddssagcovdibg trgheddvention van

di oxi de. 25 Thﬁso%ﬁpﬂeﬁ:ﬁfeﬁst@é.@o?%ﬁaﬁ@f@megroG&ErH{aj/ 885 cdnfpBRR PrufiRer 25% by
vol une of further gases. Thebggrs (ﬂlé%ure -2 g}gjrl%l ﬁd I n accordance
with the i nventfoH hﬁ§ & D PIPERE il BSPYSRb PEPS {ir RS o BlsTeaMIFES anpunt
speci fi ed b&i nepripsser onmplecs changedi the ivepgralveor prhmggain the Phessutpeos a

m xture 0-2 %m@meagpérmeamm@r@wgen, nitrogen and water. 30
It has been found that, in the presence of CO2 as an inert gas in gas
m xtures conprising N20, di stinctl¥ smal | er anounts of the inert gas,
i . e. carbon diE¥icremple.fhe copRosiiem AT @ oRas MEEETe| Y ehapgss &8 xp@Ple dgui r ed
in order to ensudessiof of aperf dicicomponkws. Thxnphponents owyl dor dxamgslelpr ess

sel f - deconp@si §ii0: GiotH: b QLS Pred®p X {nd Qolvertt nidure, prbEraRy @S8Rkt
i nvention therell;.gl{.e al,so. relates. to

e use of . a.gas mxture
obt ai nabl e by S} BERd St SR H Db ol oA B eRessg
above, as an oxrdiling leghedgeention. especi al |y as an oxi di zi ng agent for
olefins. SIn particular, the present invention also relates to the
use of a gas m isi.ng .fro %. V 0
di ni trogen no%%lgﬁen,% t§ %ﬁlﬁélggé{)&%&\%hﬁhﬁ% c&%%%ngﬁé g‘fggrflln Veedand
from0 to 259 BYym ¥sisaneidre OrlugrG-dr Py ssawleal inpossiRle disk frargs efgeat,
especi al | y as wahiclombeybezpresgntdg eiatgad mixtund 6421 afisr (hd GesGptidh igasp B2 xdayr €S
ar e 0bt ai Nabl eye rbibvel K8ReSes Rikahd1G2R bl HAQERSRACEARE N9 ¢ O
the invention. In principle, the gas m xtures which conprise
di ni trogen nonoxi de and are obtainable in accordance with the
i nvention are bubisabkethé grs mikwreoRi2da eiventagsbushbcopipessied do a Srebturehife

ol efins areo fQsmexasphe, prdRaily &bai2no 90 b&YRlthe pRf@bl o 3 ¥ TWhagne Or
nore doubl e bo nc

. OfSing N GLELADERAA bt dlyenf 3 #—%&Ck L Cokefhas
havi ng one or nore dotibfé %oné%, Pgr SXanple tyclopen eng,
cycl ohexene, chefesh¥poanblo 20¥e ibpreiwlieiron ddp bifEe Brser regfesbbubiereéene,
cycl ododecene, tolig#4:.cycl ohexadi ene, 1, 5-cycl ooct adi ene,
1, 5-cycl ododecadi ene or 1,5, 9-cycl ododecatriene. 20 In a preferred

enbodi ment ..t he,present jnvention therefore.also relates to se as
descri bed gf)ovg‘%@ ‘HPB%ﬂb@i"i ﬁonéﬁ‘éﬁft{‘?wsegl%‘ﬁt%:%ﬁh%?pé' ’@Qtfol efin
is selected frohlihir graopls. lostsi @t  pgtia toddyrshippeh disiregencyabxidoaecene
and 1,5, 9- cych adortesal é&sbenfly todemove low boilers remaining in the gas mixture G-2,

for example oxygen and nitrogen.

30  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
the gas mixture is present in liquid or supercritical form and is then used in a

35  further reaction. The gas mixture can be liquefied by suitable selection of the



This enriched and purified N20-containing gas streamO0-2 is suitable
very particularly for the oxidation of olefins to ketones. For this
purpose, it is possible wwth preference either to absorb the gas

m xture 0-2 directly into the olefin to be oxidized or another
solvent, or the gas m xture 0-2 can first be liquefied before it 30is
reacted with the olefin. Especially in the case of use of a |iquefied
gas mxture 0-2, it is advantageous when the proportion of inert
gases in the gas mxture G2 is at a n%ninunl since the reactor
volunme i s otherw se enl arged unnecessé.%Ty. - 34 - For the inventive
use as an oxidi zi ng agent, especially for olefins, the oxidation can
general |y be ePFSEFOHOHRIEPRAHYSto al | process versions in which the
oxi dati on, espd&bd picteyt mientibre thub efsd mglattsaloes probaas evhetein tharrtsulting ggs, bot h
continuous prog@ss. BerisiigRse@nd nodes of reaction, and batchw se
reaction are possible. According to the 5invention, the reaction
conditions for the oxidation are sel ected such that a reaction takes
pl ace. PresSur éo gvknd.dhprss siivere Gekin fitse prsferablytcenpragsest awg liencedlsd. InThe
pr eg 3 gr g is prefisgagpihy ghsikhe G-3M0RmgRsd0 :8aRadaisly t lQ'jJtC@%W'ﬁ%mf r 0218 é
to ar, pr o r 3 to
bar. The tenpe?gfﬁﬁg£¥8h%%ﬂyﬁgégg%@ﬁ?gﬁﬁkﬁmggﬁg%h#égﬁg‘E%mggk C
for exanpl e fr8&nPeEmbloctietse supsaysaih | Rieffrably fipobie 4l o -WgGcmore  The
oxi dati on may befechlyrfioed toui0°Crin pdrtcupr smiice-267C.a sui t abl e sol vent.
However, itjgis equally possible in accordance with the invention to
carry out the oxidation w thout the addition of a | vent.. However,
it is also posg?%fgéﬁﬁefﬁgeB@ﬁ?é%?mEPth cﬁ?@@@%FﬂPﬁ§§h91%ﬂ“?%5h t he
gas m xture O- thejggod ingftizing extionin domperish to othep ingrisagsarhes & bpibied custeat e by
?_ sui ]E ab :j e sel eay isifilaolo thlf PN,© 68 sEniRNEH RS fafardelt®. KSAPSLAT HE @as The

i quefied gas € t [ 0xj.dation.
According to t é&%ﬁ$§%§?§%%gﬁﬁggg§§%§£?%ﬁg%ﬁ%%ﬁk%?gﬁ%%%ﬁgg%pgggrabIy
conduct ed By aP/offist 2669rding o tripysHonfn pheondsnsedatp bighes fprperafedhan a
t enper at ur e suchnpalzbie migugas Neb astarodevinat pas. Ahe rasdacf thoverg mélar The

pressure is prg&i@ﬁfeﬁh&,hﬁc&ﬁ%s@@g@?ﬂi%&%& Bnddt BRkame TR EXEIR &, from 1
to 320 bar, pref ar, artic om 3 'to 280

rably from2 to 300 b in.p ul.ar, f.
bar - The. t enperabtAeE=FLm e & bt oape ageit s B 556 it BB, 1 or
exanple from 230 to 300C, in particular from240 to 290C.
20 Moreover, CO; has a good solubility in organic compounds, so that a relatively

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 gas mixture G-2 which comprises dinitrogen monoxide and has been obtained

25 by a process according to the invention can in principle be used for all applications
in which pure dinitrogen monoxide streams or dinitrogen monoxide streams
admixed with inert pas are typically used. In particular, the gas mixtures are
suitable, for example, for the oxidation of methanol to formaldehyde, as described,
for example, in EP-A 0 624 565 or DE-A 196 05 211. The present invention

30  therefore also relates to the use of the gas mixtures which comprise dinitrogen
monoxide and are obtainable by a process according to the invention as an
oxidizing agent for methanol.

The process according to the invention affords gas mixtures G-2 comprising
35  dinitrogen monoxide which comprise a particularly low proportion of troublesome



The present invention therefore also relates to a process for
preparing a ketone, at |east conprising the following steps - 35 -

m xture (1), the pH of the solvent mxture (1) being in the range
from3.5 to 8.0, to obtain a conposition (A); A2desorption of a gas
m xture G1 fromthe conposition (A) to obtain a solvent m xture
(I"); 5Blcontacting the gas mxture 0-1 with a solvent mxture (I1)

at | east conprising 50% by wei ght of water based on the overal

solvent m xture (I1), the pH of the solvent mxture (Il) being in the
range from2.0 to 8.0, to obtain a comppsition (B); B2desorption of a
gas mxture 0-2 fromthe conposition (B) to obtain 10a sol vent

m xture 'Elhle pi_isebon%nt aqgaH ”1% kD93 arfnan)tagéloru% especmt{“ rfor tﬁ‘e u{e o%st@%%!ﬂse

ol ef i n; eln P'n each Cas gl ass
el ectrode. 15 Mofure Fapssiag dinfrogercnensuidpranihe 0761412@8 é%?@“ Ance, ava wht B1
and B2, the abot eerlewatdertapplf troublesoing semudent yorpwaitd) Iherdlynartyhdde

g f’m :rlt . Sf O]E hgie%fs%ﬁsed’ét:m'aﬁd/ﬁﬂé paflitu ’ahf%urr% @dlﬂfsg&?&%b%@%fn'aﬁ%ﬁdﬁwn

The reacti of 1 A5 i et paultendh M s mirdeds 20 deesy é’??r(j‘”’f‘%’s‘?fny
process versi on@banﬁlmmum@éﬂ aploghts m additiort th dingregenmotoxide 0-
conprising dinitrogen nonoxi de react wth one another. In particular

both conti nuoua.heorgic%xq_x\éeéah?%e? {]gg S tﬁteﬁgtbﬂéﬁu% e&g%chw se

reaction are possr ccor I nvention I on
condi ti ons f or PEfeEslydrogy ¥ 1g 89. @ét édolrlrre e dhinitreeenvapnaxiie: from f @a?&% Wn of
the at | eadtt ondumt ef tatboni didxidehd gam MrtoK23% &y poliuint iof dirther @eROTilANCe

W th the inventlon, g kb%svontt@cf@ orted %%seurheb Corl GEBRAAN B GrillY &2
sel ected appro |at éﬁf reacti o e ca out t he
presence of a eétﬂl‘r} COMEBRIET S ‘P‘é‘t“ffdg bdc'?g“s Pole in
accor dance mﬁthdumo i nvention to carry out t he reactron |n step C
wi t hout the addition of a solvent.
15 The gas mixture G-2 purified in accordance with the invention preferably
comprises from 60 to 95% by volume of dinitrogen monoxide, in particular from
70 to 90% by volume, more preferably from 75 to 89% by volume of dinitrogen
monoxide.

20  The gas mixture G-2 purified in accordance with the invention also comprises from
1 to 20% by volume of carbon dioxide. The gas mixture G-2 preferably comprises
from 5 to 15% by volume of carbon dioxide, in particular from 6 to 14% by
volume of carbon dioxide.

25  The gas mixture G-2 preferably comprises from 0 to 25% by volume of further
gases. The gas mixture G-2 purified in accordance with the invention may
comprise one or more further gases, the amount specified being based on the sum
of the gases present. The gas mixture G-2 may comprise for example oxygen,
nitrogen and water.

30
It has been found that, in the presence of CO, as an inert gas in gas mixtures
comprising N2, distinctly smaller amounts of the inert gas, i.e. carbon dioxide, in
comparison to other inert gases are required in order to ensure safe operation, for
example in order to suppress self~decomposition of dinifrogen monoxide.

35



However, it is also possible in accordance with the invention that
the process for preparing a ketone conprises further steps. For

i nstance, the gas mxture G2 may 35 be treated, for exanple, before
step C and after steps Al, A2, Bl and B2. A - 36 - possible
treatment is, for exanple, a change in pressure and/or tenperature of
the gas m xture. A further possible treatnent is, for exanple,
absorption of the gas mxture G2 in a solvent, so that the absorbed
gas mxture G2 nay be used in step C The sol vent may be any

sui tabl e solvent. The solvent is prefe%ably the 5 olefin whichis to
be oxidized in_step C. However, it is also possible in the context of
the present i n%ﬂrﬂffseﬁ*f ipveaton thretrs alselates e thesuse of 3reat MESAE OERAbKEr ogen
nonoxi de i s |i buepioess deyording toahd ieventdre et desmibedf abbbre apmesRiining agend/ or
the tenperaturg, gﬁﬁlygsggoqﬁ%aggﬁgrale%per critical state before 10
step C and after steps A, Bl and B2. The liquefied gas m xture
conprising dinitrogen nonoxide may then be contacted directly with
the ol efin Fn Bt pptiqlar, the Prrsenyrinwatinn plepy eatdsoln i eise Pbregas i migiuree| at es
in a further eshqsisiaerbmis0 LONIW G F6lune bf Hh@BFEhintGoddd GbRNe 28%

descri bed abo" WAMIEJ c&b&{‘&oﬁé’éanﬁ‘fﬁé@l% (s, 2'5'%%? Vjoﬂ.eétofﬁ{tﬁe Talas, heen

| i quefi ed. I .NClI e “process
accor di ng to tH}é‘dlf“ﬁg/%lﬁ’f“r“E?Hec{agyE'%"’é“’&d}z“@&ﬁetnéﬁf%[ewsef| ns, for exanple
ol efins having from2 to 18 carbon atons, in partlcular ol efins
having fromps &@nkds ﬁﬁ&@é&@:@éb%ﬂﬁbleﬁb&' éx@x%l@ b?lﬂQfﬂuﬂﬁ(n%rp@ocergEcorzﬂlg
exanpl e, open- ﬁﬂgln or. cyclic ol efins having one or nore doubl e

bonds. Prefer efc& & Ut her given to cyclic ol efins having one or
nore doubl e bonds, for exanple cycl opentene, cycl ohexene,

cycl oheptene, oy phRasd, ARe ga kplneke GBIR coRyid CHITIFORA NRonogNE atlagecene,

i g SVC' ohexad bﬁ&l‘ﬁablelm5éc8%§iu€9%ﬁ%ee Aentibn e SYEHIOIIRSAMLRS &
cyclododeca

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

20
in a preferred embodiment, the present invention therefore also relates to a use as
described above as an oxidizing agent for olefins, wherein the olefin is selected
from the group consisting of cyclopentene, cyclododecene and 1,5,9-
cyclododecatriene.

25

This enriched and purified NyO-containing gas stream G-2 is suitable very

particularly for the oxidation of olefins to ketones. For this purpose, it is possible

with preference either to absorb the gas mixture G-2 directly into the olefin to be

oxidized or another solvent, or the gas mixture G-2 can first be liquefied before it
30  isreacted with the olefin.

Especially in the case of use of a liquefied gas mixture G-2, it is advantageous
when the proportion of inert gases in the gas mixture G-2 is at a minimum, since
the reactor volume is otherwise enlarged unnecessarily.



Particul ar preference is given to using as the olefin cycl opentene,
cycl ododecene or 1,5, 9-cycl ododecatriene. In a preferred enbodi nent,
the present invention therefore relates to a process for preparing a
ket one as descri bed above, wherein the olefin is selected fromthe
group consi sting of cycl opentene, cycl ododecene 30and

1,5, 9-cycl ododecatriene. The invention will be illustrated
hereinafter with reference to exanples. - 37 - In the exanples which
foll ow, the conpositions of gas m xt urgs are al ways stated m nus

wat er (dry gas conposition), unless stdted otherw se. The m xtures
are saturated %g'(sth,water at the te eratureﬁﬁng glr ssyre specified
unl ess stated f‘ﬁé‘?"\ﬁi’tg’é.‘”c‘?ﬁén%%ﬁ FEENOTIRECBY 1R eg“ass APREGPRE ar e
speci fied as %ebgraliyobaefected mbaogkingotoredl progess versigre is tvédich dhespdationt | y.
10 pH val ues Wap&ialpasié Gekin/Makéd pacs. ONPRIiclad both@BRBLA: ProBess Hrigst ed

gl ass el ectr odg uhl eh chadfsencalhbrated.belorehand adannoty ghown pH
standards. Herel na? er, eﬁﬁl’s un er‘svfoo.ttp redn the ‘Stm o G2 and
NO. The f ol § owirgtion the esetiancanditips fon the wiidatign prejsglecipdrsagh thay a reaction

det er m nat i on: takds plz. BrrsbutQRBtenipasituct Dancieselbdiddarpprapipkedss gas sanpl i ng
cylinder of capacity 250 ml, after sanpling, was charged with 30%
aqueous H202 sgl uti on and .10% aqueous hydrochl ofi ¢ acjd, and shaken.
Thi s oxi di zed NS BEFENERTEEGNC he hee B8 36@?%%@?7{%%@@&1&*%@%
subsequent | y fbangiedetatdy fromi2tidr 300dtas in pavébuiar from B do Y@0sbad dhetemperatdreby | on
chromat ogr aphyis peerddhein’ Lladded Hén 800 ioCHORN torf AGHAE 19RANTOAL 303c oS | ned
as [N20]/[02] in.éﬁﬂagﬁgrgwgag(ges inrelation to [N20]/[02] in the gas
stream suppl i TR R AET8F T s a neasure of the quality of the
separation between N20 and 02 (enrichnment of N20 and depl etion of
02) . The hi gheThedxizlatial b bekarfedvuRin thdy@essie of ehdiekié sohent Hewever, it
separation. 25Ac6H gab&ﬁa‘éé/ in DR d Ffth HeSinbedBorfoS ) Sull | RRGhO"

other co mpQpe n;[mstﬁout & Riton of a solvent.

However, it is also possible in the context of the present invention that the gas

mixture G-2 is liquefied or brought into a supercritical state by a suitable selection

of the pressure and/or of the temperature. The liquefied gas mixture can then be
20  used directly in the oxidation.

According to the invention, the oxidation in this case is preferably conducted by a
suitable selection of the pressure and of the temperature such that no gas phase
occurs in the reaction zone.

25
The pressure is preferably in the range up to 350 bar, for example from 1 to 320
bar, preferably from 2 to 300 bar, in particular from 3 to 280 bar. The temperature
is preferably in a range from 220 to 320°C, for example from 230 to 300°C, in
particular from 240 to 290°C.

30

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

Al contacting the gas mixture G-0 with a solvent mixture (1) at least
35 comprising 50% by weight of water based on the overall solvent



The feed used for the experinents was the offgas of a pressure
absorption colum 30 for nitric acid synthesis, which in turn
utilized, as the feed, a m xture conprising the offgas of an adipic
acid plant which had been supplenented with NO The gas m xture was
supplied at anbient tenperature (nmaxi mum 40C) and entrance pressure 7
bar, and was saturated with water. This m xture was first 35 cool ed
to 5C and the condensed water (nitric acid) was renoved. The dried
gas - 38 - was then conpressed to 25 par and cooled to 35C. This gas
stream used in the absorption had the o‘I | ow ng conposition: 11 9% by
vol ume of N20, 81.5% by vol unme of N2 3% by vol ume of 02, 6% by
vol ume of CC2, 0.6% by HSMEHD, ‘B?PIAPfth?)SOM%%W&)Gﬁﬁg’GﬁheG@Ee@e@ pp

of NON. 5 This m xture M Sthenbenntcanp@idiomi{d)h water in a col umm

whi ch was filled wigbh eIt oL ¢ £ dRRGHI N9 sollhWOhpRATRORA ofith_and
had a dianeter of 77.9 rmh’ i ht of 1800 nun, and the water had
a pH of 8.0 at the start® ntt"H’émré ip)grlment which fell rapidly to O.3.
The col um %as opeldt edcontecting tilengse maxtye €-bvitB 5 Golvent frixtero (X atdesslr r ent .

Ih/eh)rri xtgr e \Aﬁz fed ;n Jofr@ﬂhﬁé’lﬁ)"/bgﬁztv@@“éﬂ@éter%é@datdnttﬁé b¥galicResol (2
g and withdrawn fro e 40,

m xture wthdrawn from [met%% e g]%ﬁ ﬁ%ﬁ ’ﬁ]ﬁ%@%{{;gﬂg\/va-smdm%osed
of . The conposition of ff%z@&’ss‘?n‘%bﬁﬁ%a@i@% Bbf, on attainment of
the steady state, Was aksdrpidneofs gasﬁmﬁ%e@il\ﬁ@hluhmcoﬂfpodﬂﬂﬁ (BBi8 .oB%Hnby

vol ume of Ng, 4.4% by Vé)go}bgﬁng;nnjc@qu 0.8% by voI ume of CO2, 0.7% by
vol une of Ar, O. OZ%%by vol une of ter was added

fromthe top as an bso@ﬁ@?ﬂ“gfﬂ‘?&ésrmﬁﬂ‘é%(?gt“ﬁ@“la aSE‘ZPﬁt‘) > (200 kg/ h).

The | aden water was withdrawn from the bottom under | evel control 20

and deconpr essgg plibeidg BHR&OH BRA cisLVeE mebhemele Sk RehsslepidRddehad a
di aneter of 150 nun and a height of 300 mnm The desorber tower was

operated at 35C and 1 bar. The desorbed gas was enriched in N20 and
had, on at t'ai nherike Rigferadembpdimenys ofisigpeAl, z‘éapﬁgiﬁeﬁ%meﬁ@ve@%@ tion:
54. 9% by vol uneppbf 1420, 33.1% by vol unme of N2> 3. 1% by vol une of 02,
8.3% by volune of C2. 0.5% by volune of Ar, 0.03% by vol une of CO

110 ppnv of The Iade absor bent s, recycl ed full
SUTT Lol ent f 1 oks GBI GPING BaThdoRr 36 RnP ek et o BB h < 4

ppm of ammoni aceamdisdsagluzaliptbiisepareleand 22r apldrabty®f sters Blend Bh as was
necessary to keep the anount of water in the system constant (approx.
2 kg of water) The reaction in step C may generally be effected according to any process versions

in which the olefin and the gas mixture G-2 comprising dinitrogen monoxide react

with one another. In particular, both continuous process versions and modes of

reaction, and batchwise reaction are possible. According to the ‘invention, the

25  reaction conditions for step C are selected in such a way that a reaction of the at
least one olefin with the gas mixture purified in accordance with the invention
takes place. Pressure and temperature may be selected appropriately.

The reaction may be carried out in the presence of a suitable soivent, However, it is
30  equally possible in accordance with the invention to carry out the reaction in step C
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 G-2 may
35  be treated, for example, before step C and after steps Al, A2, Bl and B2. A



- 39 - The resulting absorbent was corrosive and nmanageable only with
corrosion-resi stant apparatus. The relative enrichnent factor
ganunao2 was 6.4. 5 Exanple 2 Exanple 2 was perforned as specified
above, with the difference that 5 kg/h of the absorbent were

di scharged after the desorption and were replaced by fresh 10

dem neralized water which had been doped with < 4 ppm of ammoni a and
had a pH between 9.2 and 9.8. This neasure kept the pH of the
absorbent stable at 2.7 in the steady state. The gas stream used
in the absorption had the foll ow ng c'ér%ositi on: 11. 5% by 15 vol une
of N20, 82.5% by volunme of N2, 3.6% by volune of 02, 6% by vol une
of OC2, 0. 7% bRPSVIE HFASRGH SART eompies BiAngeoR RFRESUET andioy te@EQathﬁWﬂ’Gf NOX.
The gas streamsshiigisecd faflitee possible tebementit, foneamgle! fteorbidnl dvihangas

comost 1o, Chie it 4l sl % AT L Wy 1LY

vol une of 02, u 04%
by vol une of cfﬁp‘gé'q%ﬁﬁ\‘ie%ﬁ“%ge G TP B e P S AL B
gamma02 was?3 9. gsfintvwhichdoteda nptizelin efp @bsor bent was 19 kg of water/ kg

of 1120. 25 Exarrpl e 3 Exarrpl e 3 was perforned anal ogously to exanple
.1' In contrast ’RnPal rgdsmg]eloo egc%gt%ﬁungr reser?‘c mven‘élonnthvﬂge gst SLEd

into the absor downs amoft de er tower of d

keep the pH coﬂ@‘f‘l&h@ -Zefomgriging Jinifrpsen anogerde ip Hgyefied bsaw@hlwmn@rofz kg/ h
was di schar gedthe bressotech@d/of the ketfppratufecordsrbronght Gito abperchinal stitd bifte
syst em consggan i W th
y 3 aNkep é&ﬁﬁ%}ﬂﬁé’ﬂs ag B £ cha'B q% }%ﬁé& %@%@&gg dﬂf}{%&g

<4 m of anmo t ween
re qu,)llpr ed. mtrogen monomde mag e oontacte dxrec y with the olefin in step

The present invention therefore also relates in a further embodiment to a process
for preparing a ketone as described above, wherein the gas mixture used in step C
15  has been liquefied.

In principle, it is possible in step C of the process according to the invention to use
all suitable olefins, for example olefins having from 2 to 18 carbon atoms, in
particular olefins having from 5 to 12 carbon atoms. Suitable olefins are, for

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

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

30 and 1,5,9-cyclododecatriene.

The invention will be illustrated hereinafter with reference to examples.

35 EXAMPLES



- 40 - volune of N20, 80.5% by volume of N2, 3.7% by volune of 02,

1. 7% by vol une of CO2, 0.8% by volune of Ar, 0.08% by volune of CQ
172 ppnv of NOR The gas stream obtai ned after the desorption had the
foll owi ng conposition: 62.3%5 by volunme of N20, 26.0% by vol une of
N2, 2.1% by volunme of 02, 8.9% by volunme of CO2, 0.6% by vol une of
Ar, 0.04% by volune of CO 4 ppmv % of NON. The rel ative enrichnent
factor gamma02 was 8.2. The consunption of absorbent 10 was 7.4 kg/ kg
of N20, and 0.5 g/h of NaOH was requir to keep the pH constant in
the steady state. The steady-state concentration of dissolved salts
in the absorbent was only 0.1% by wei ght. 15 Exanple 4 Exanple 4 was
performed anal ogously to exanple 3, but the pH was kept constant at
9.0. A fixed shbbd maphes)ﬁrhiatbﬁ:dmb,em copfpoditidug bhganasxtiekeaplseys stated

di SCPar ?edf I nrﬁﬁgg%ratel; U{ﬁhesﬁ)fsta%bﬁcﬂ{eaﬂ&t The nhﬂ@re§)€{a£]em A
const an res ize a <
ppm of ammoni a° Sﬁf’grgn%f‘ agetp%\é @Ssﬁm\/\%{gmgfggﬁess s

required. 5 Thibergkie stream used in the absorptl on had the follow ng
conposition: 14.5% by vol unme of N20, 78.8% by volunme of N2, 3.7% by

vol ume of 02, 1 %9?: % by 08%
by vol une of ecf(g’g&l%%m é%\'f%& esgec eggyéﬁ%bgjb‘{ég%ﬁe‘%ﬂé%teg t he
desor ption had“‘tlﬁéfeﬁﬁepéwlﬁ'ﬁyconpom tion: 69.3%by volume of N20,

24. 3% by volume of N2, 2.0% by volume of 02, 3.8% by volunme of CQ2,

0. 5% by voljgnme vaal@s’wefé rgés@r&ymﬁpi déiBneRlal perdruRROMeld M6 clecBblieThe

relative enr chmpy, £oct Or QOMTROR 65,9 Qoo 5 SG0SHTPL 1 00 Of

Hereinafter, NOy is understood to mean the sum of NO; and NO. The following
wet-chemical method was utilized for the determination: at 0°C and 1023 mbar
15  absolute, a glass gas sampling cylinder of capacity 250 ml, after sampling, was
charged with 30% aqueous H,O; solution and 10% aqueous hydrochloric acid and
shaken. This oxidized NO and NO; to NOs. The gas cylinder contents were
subsequently flushed out with water and nitrate was determined by ion
chromatography.
20
The relative enrichment factor gammaygy, is defined as [N;O1[O:] in the product
gas in relation to [N>01/[O5] in the gas stream supplied. This factor is a measure of
the quality of the separation between N2O and O; (enrichment of NO and
depletion of O,). The higher the value of gamma, the more effective the separation.
25  Accordingly, gamma factors can also be defined for other components.

Example 1

The feed used for the experiments was the offgas of a pressure absorption column
30  for nitric acid synthesis, which in turn utilized, as the feed, a2 mixture comprising
the offgas of an adipic acid plant which had been supplemented with NO.

The gas mixture was supplied at ambient femperature (maximum 40°C) and
entrance pressure 7 bar, and was saturated with water. This mixture was first
35  cooled to 5°C and the condensed water (nitric acid) was removed. The dried gas



- 41 - significantly higher than in exanple 3. CO2 was nore highly
depleted in conparison to exanple 3. 5 Exanple 5 Exanple 5 was
performed anal ogously to exanple 3. In addition, however, the gas
obtained after the first desorption stage was concentrated further in
a second concentration stage which, in its fundanmental function, was
constructed 10 anal ogously to the first concentration stage. However,
the second concentration stage was not equi pped with NaCH feedi ng and
pH control . The gas streamused in the first absorption had the

foll owi ng conposition: 13.7% by vol ure86f N20, 78. 4% by vol une of N2,
5.6% by volune of 02, 1.7%by 15 volune of CO2, 0.8% by volume of Ar,
0. 08% by vol uriasdencompeees [opihbaradorled Thas°i This esctedhtcatt BA st age
was oper ated abedrsipahsd shetfollviang@hpostionDONs thyeamelfoftNae, §1.5% by

desor pti on Sta&%ﬁgne%f& %3%%%%[&%&'&6 tlfb%ﬁﬂoh&wd?@ogww%nm&as 20

obt ai ned: 59. 5% y vol unme of N2,” 3. 0% by
vol une of 02, éz%gym mv(ﬁ’% ‘by vol une of Ar, 0.04% by

vol ume of CO 51:liny of NON. This gas stream was corrpressed to 25
bar, cool ed t orm3dfixRdwhsabed @h@ct&mtﬁaa@biﬁ@réammqﬁm&m%cimw&hn @am

second concentratiop s f n

like that of tHEHF ﬁ?gff ggK“hmt ﬁmﬁ‘bo %Leg hgé a§1 C6I°t 0977'55}?% il arret er
50 mm and was light P800 mim hndathgwtabhasiraeta{ pbkerige sirit of e crESHBEPak 9M)
with a height ﬂmchlﬁﬁ)@apiﬂﬁ td 13.tThe calnma rae bperitbieatGatsmpdsure @NBsCtied Wit h

water (appgex. ool ELZ%J IQ&NZQW&% i'fl@oé‘r thd Etgm&% HMu RS APRE@ked 1 n
count ercurrent ﬁiﬁa\g\sﬁé}g %ﬁurtg ?jsjgﬁe of 25 bar
The gas mi xt ur@ B 1% [PPr PR ?‘ﬁ%urgée
di sposed of . Thighdptnofroih hibe v erasi depleted is el ghdindbeasr @ieriossd sﬁ ai@e was
7.0 0.5 duri n@nipB&idaeP &eigiPMixture disposed of, on attainment of the steady state, was

as follows: 6.8% by volume of N»O, 87.2% by volume of Na, 4.4% by volume of

15 03, 0.83% by volume of CO,, 0.7% by volume of Ar, 0.02% by volume of CO,
6 ppmv of NO,.

Water was added from the top as an absorbent under quaniitative conirol
(200 kg/h). The laden water was withdrawn from the bottom under level control

20  and decompressed in a desorber tower. The desorber tower had a diameter of
150 mm and a height of 300 mm. The desorber tower was operated at 35°C and
1 bar.

The desorbed gas was enriched in N»O and had, on attainment of the steady state,

25  the following composition: 54.9% by volume of N0, 33.1% by volume of N,
3.1% by volume of O, 8.3% by volume of CO», 0.5% by volume of Ar, 0.03% by
volume of CO, 110 ppmv of NO,.

The laden absorbent was recycled fully. Only sufficient fresh demineralized water

30 which had been doped with < 4 ppm of ammonia and had a pH between 9.2 and
9.8 was fed in as was necessary to keep the amount of water in the system constant
(approx. 2 kg of water).

With increasing experiment time, the pH of the water used as the absorbent fell
35  ever further and, after from 0.5 to 1 h, attained a steady-state value of 0.3.



- 42 - The | aden water was deconpressed to a pressure of about 1.10
bar in a second desorber. This afforded a product gas streamw th the
follow ng conposition: 81.7% by volunme of 1420, 1.7% by vol unme of N2,
0.45% by vol une of 02, 10.7% by vol une of CX2, 0.1% by vol unme of Ar,
0. 005% by volume of CO The | aden absorbent was recycled fully. Only
sufficient fresh dem neralized water which had been doped with <4 ppm
of ammonia and had a pH between 9.2 and 9.8 was fed in as was
necessary to keep the anount of water jn the system constant (approx.
20 g/ h). Based on the amount of N20 fed into the first concentration
stage, an N20 yield of 65% was achieved with this experinental
arrangenent. - 43 - Clains 1. A process for purifying a gas m xture
0-0 conpri si ngThti mstltimy esorvem owdsderrosite Bhde ambageableppilg i with tdr®sion-
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m xture (I) at least com prising 50% by wei ght 02f wat er based on the
overall solvent mxture (1), the pH of the solvent m xture (1) being
inthe rangé from3.5 to 8.0, to ob- 10tamn a conposition (A);

A2desor ption Ofxampiers m xture G 1 fromthe conposition (A) to obtain
a solvent mxture (I'); Blcontacting the gas m xture 0-1 with a

solvent mxture (I1l) at |east_com prising 50% by wei ght of

) : L Pris
wat er based onE¥WleA ¥asReroragd eRtcilie gbqyp-ovitythe differenes that) Kefy of e
sol vent m xt ur ebsfrbént vixed niggcharged tedter ghrgdesbrpion 2nd0 wee Bplagedt iy fresh

10 demineralized water which had been doped with < 4 ppm of ammonia and had a
pH between 9.2 and 9.8. This measure kept the pH of the absorbent stable at 2.7 in
the steady state.

The gas stream used in the absorption had the following composition: 11.5% by
15 volume of NoO, 82.5% by volume of Na, 3.6% by volume of O, 1.6% by volume
of COs, 0.7% by volume of Ar, 0.08% by volume of CO, 225 ppmyv of NO,.

The gas stream obtained after the desorption had the following composition: 61.3%
by volume of N2O, 26.9% by volume of N, 1.9% by volume of O,, 9.4% by
20 volume of CO3, 0.4% by volume of Ar, 0.04% by volume of CO, 69 ppmv of NOj.

The relative enrichment factor gammag,; was 9.9; the consumption of absorbent
was 19 kg of water/kg of N»O.

25
Example 3

Example 3 was performed analogously to example 1. In contrast to example 1, a
10% aqueous NaOH solution was metered into the abserbent downstream of the

30 desorber tower in order to keep the pH constant at 6.0. A fixed substream of
absorbent of 2 kg/h was discharged. In order to keep the amount of absorbent in
the system constant, fresh demineralized water which had been doped with
<4 ppm of ammonia and had a pH between 9.2 and 9.8 was added if required.

35 The gas stream used in the absorption had the following composition: 13.2% by



obtain a conposition (B); B2desorption of a gas mxture G2 fromthe
conposition (B) to obtain a solvent mxture (11"); 20the pH being
based in each case on a neasurenent with a glass el ectrode, and
wherein the pH of the solvent mxture (1) or the pH of the sol vent
m xture (11) or the pH of the solvent mxture (1) and the pH of the
solvent mxture (11) is adjusted by adding a base. 25 2. The process

according to claiml1l, wherein the gas mxture 0-0 is the offgas of an

adi pic acid plant and/or of a dodecane%l carboxylic acid plant and/or
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aci d pl ant andyebimegt %a OrfPd by st of Mznd7%p Py Helumg offfpe | fredy

accordi ng to eoftdiey0.8% bevanmmesof Ar vy volvereet GO 1YE psioV viEWd,. m xture
(I') or the solvent mxture (I1) or the solvent m xture (I) and the
sol vent m xtur

ris east 80%. ht of
vat er. based | R e R CRRPRRT B pi6ERe ot T o
(117" 4. TheS procedaneotBiQii2g% by siyoopt b2 b volems of Gack ¥ byt he

sol vent m xt ur®hfme) ofalO, 0.6% byl HRNBAIF\ENY.04% X§ wblemé bi LOO4 pintevissl vent
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The relative enrichment factor gammag,; was 8.2, The consumption of absorbent

10 was 7.4 kg/kg of N>O, and 0.5 g/h of NaOH was required to keep the pH constant
in the steady state. The steady-state concentration of dissolved salts i the
absorbent was only 0.1% by weight.

15 Example 4

Example 4 was performed analogously to example 3, but the pH was kept constant
at 9.0. A fixed substream of absorbent of 2 kg/h was likewise discharged. In order
to keep the amount of absorbent in the system constant, fresh demineralized water

20 which had been doped with < 4 ppm of ammonia and had a pH between 9.2 and
9.8 was added if required.

The gas stream used in the absorption had the following composition: 14.5% by
volume of N0, 78.8% by volume of Ny, 3.7% by volume of Oz, 2.0% by volume
25 of COy, 0.9% by volume of Ar, 0.08% by volume of CO, 185 ppmv of NO,.

The gas streamn obtained after the desorption had the following composition: 69.3%

by volume of N;0O, 24.3% by volume of N, 2.0% by volume of O,, 3.8% by

volume of CO;,, 0.5% by volume of Ar, 0.04% by volume of CO, 4 ppmv of NO,.
30

The relative enrichment factor gammag; was 9.0. The consumption of absorbent

was 7.7 kg/kg of N2O,

The requirement for NaOH to keep the pH constant was 42 g/ of NaOH., The
35 steady-state concentration of dissolved salts in the absorbent was, at 6% by weight,
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significantly higher than in example 3. CO; was more highly depleted in
comparison to example 3.

Example 5

Example 5 was performed analogously to example 3. In addition, however, the gas
obtained afier the first desorption stage was concentrated further in a second
concentration stage which, in its fundamental function, was constructed
analogously to the first concentration stage. However, the second concentration
stage was not equipped with NaOH feeding and pH control.

The gas stream used in the first absorption had the following composition: 13.7%
by volume of N2O, 78.4% by volume of Na, 5.6% by volume of O, 1.7% by
volume of CO, 0.8% by volume of Ar, 0.08% by volume of CO, 380 ppmv of
NO;.

The first concentration stage was operated analogously to example 3. Downstream
of the first desorption stage, a gas stream with the following composition was
obtained: 59.5% by volume of N»O, 24.1% by volume of Na, 3.0% by volume of
03, 7.5% by volume of CO,, 0.5% by volume of Ar, 0.04% by volume of CO,
5 ppmv of NOy.

This gas stream was compressed to 25 bar, cooled to 35°C and fed into the
absorber of the downstream second concentration stage. The absorber of the
second stage was, like that of the first stage too, designed as a column with
diameter 50 mm and was equipped with a structured packing (Kithni Rombopak
9M) with a height of 1200 mm. In the absorber, the gas was contacted with water
{approx. 164 g(H20)/g(N,0 fed in)). The column was operated in coumtercurrent at
a temperature of 35°C and a pressure of 25 bar. The gas mixture withdrawn at the
top from the second absorber was disposed of.

The pH of the water in the second absorption stage was 7.0 + 0.5 during the
experiment.



9. 30 10. The process according to any of clainms 1 to 4, wherein
the pH of the solvent mxture (1) or the pH of the solvent m xture
(I'1) or the pH of the solvent mxture (1) and the pH of the sol vent

m xture (I1) is in the range from6.0 to 7.0. The process accordi ng
to any of clains 1 to 5, wherein the solvent mxture (I") is recycled
into the process at |east partly as the solvent mxture (1), or
wherein the solvent mxture (I1'") is recycled into the process at
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A process for purifying a gas mixture G-0 comprising dinitrogen monoxide, at
least comprising the following steps:

A1l contacting the gas mixture G-0 with a solvent mixture (I) at least com-
prising 50% by weight of water based on the overall solvent mixture (1),
the pH of the solvent mixture () being in the range from 3.5 to 8.0, to ob-
tain a composition {A); '

A2  desorption of a gas mixture G-1 from the composition (A) to obtain a
solvent mixture (I'); .

B1 contacting the gas mixture G-1 with a solvent mixture (II) at least com-
prising 50% by weight of water based on the overall solvent mixture (|1},
the pH of the solvent mixture (I} being in the range from 2.0 fo 8.0, fo
obtain a composition (B); -

B2  desorption of a gas mixture G-2 from the composition (B) to obtain a
solvent mixture {II");

the pH being based in each case on a measurement with a glass electrode,

and wherein the pH of the solvent mixture (I} or the pH of the solvent mixture (il)
or the pH of the solvent mixture (1) and the pH of the solvent mixture (1}) is ad-
justed by adding a base.

The process according to claim 1, wherein the gas mixture G-0 is the offgas of
an adipic acid plant and/or of a dodecanedicarboxylic acid plant and/or of a
hydroxylamine plant and/or of a nitric acid plant operated with the offgas of an
adipic acid plant and/or of a dodecanedicarboxylic acid plant and/or of a hydro-
xylamine plant.

The process according to either of claims 1 and 2, wherein the solvent mixiure
(1) or the solvent mixture (1) or the solvent mixture (I) and the solvent mixiure
(Il) comprises at least 80% by weight of water, based in each case on the over-
all solvent mixture (1) or (I1}.

The process according to any of claims 1 to 3, wherein the solvent mixture (I} or
the solvent mixture (ll) or the solvent mixture {I) and the solvent mixture (If)
comprises less than 10% by weight of salts, based in each case on the overall
solvent mixture (1) or (lI).



10

15

20

25

30

10.

- 44 -

The process according to any of claims 1 to 4, wherein the pH of the solvent
mixture (1) or the pH of the solvent mixture (Il) or the pH of the solvent mixture
(1) and the pH of the solvent mixture (II) is in the range from 6.0 10 7.0,

The process according to any of claims 1 to 5, wherein the solvent mixture (I') is
recycled into the process at least parily as the solvent mixture (1), or

wherein the solvent mixture (II'} is recycled into the process at least partly as |
the solvent mixture (II}, or

wherein the solvent mixture {I'} is recy¢led into the process at least parily as the
solvent mixture (1} and the solvent mixture (II'} is recycled into the process at le-
ast partly as the solvent mixture (il). '

The process according to any of claims 1 to 6, wherein the pH of the soilvent
mixiure (l) or the pH of the solvent mixture (lI) or the pH of the solvent mixture
() and the pH of the solvent mixture {ll) is adjusted by adding a base selected
from the group consisting of alkali metal hydroxides, alkali metal carbonates, al-
kali metal hydrogencarbonates, alkali metal phosphates, alkaline earth metal
hydroxides, alkaline earth metal carbonates, alkaline earth metal hydrogencar-
bonates and alkaline earth metal phosphates.

The process according to any of claims 1 to 7, wherein the pressure in the con-
tacting in A1 or B1 or A1 and B1 is in a range of from 10 to 35 bar.

The process according 1o any of claims 1 to 8, wherein steps A1 and A2 or
steps B1 and B2 or steps A1 and A2 and steps B1 and B2 are carried out in a
dividing wall column.

The process'according to any of claims 1 to 9, wherein the resuiting gas mixiure
G-2 is liquefied.



