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PFO000060719 1 Process for purifying dinitrogen nonoxi de Description

5 The present invention relates to a process for purifying a gas
m xture conprising dinitrogen nonoxide,1at |east conprising the at

| east partimh.&Qnd hPBi 8n BRsSoxiga xture G 1 conprising
di ni trogen rm%oxi d[g&??io%tigﬁr%ga I qa)i(ld conposition C-1 conprising

di ni trogen nmonoxide, and the contacting of the conposition G1 with a
gas mi xt urleedotigtidno obtain a conposition C-2 and a gas mixture M 2.
10 The prior art discloses various preparation processes and

urificati rocesses f.or i.nitrogen monoxide. .1t is_|likew se known
Phat o o t rOEoRERERSERel R e L FIPReBRN R Sfyihd o Fog, iU BRI,
agent for oliafregen mpeorde. athlgasinePraADIoBE2E6lo8stdpaytal pagersaypn i s gas
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manganese OX| ge',s'n@%@%ﬁ%&%ﬁ@%@ﬁ%ﬁgﬁﬁe?ngﬁnt}?n&ggﬁotoflZﬁ%gérﬁ%%g!mﬁﬁgﬂ% agas
| eads to diAFHoNehheiaRia@MABIHORCyh 28R &88 MIXHE M&. si i | ar
catal ystO systemis also described in detail in a scientific study
o se di 0] BAEORTbB0ges Jarold irgRdons Brefasees el pliFicodl Prgfoes for
oxt dat on GRTERGRTATBHG B B Krohch BT Lt deR T SRS 6 Bt for
copper - mangzaEpEE, o iade@xsiirg 3asni forplefine process di scl osed in WO
00/ 01654, dinitrogen nonoxide is prepared by reducing 25 a gas
stream i Sl NG, ia.  Th idation of . an.olefinic .
commounts t oS3 SRR BlsBieads € oReRE e BBt QEid innoridp by
i s descri bewtalytigr pasiairpication f Giblaeuith BR@Esr Aceradiagup VP& 25608 a catalyst
2,636, 898. deifvsdocfimeaigangst beidgebiematt yxidé solbaseminbat oite i®xsegt witith
can 1 n 30 IQédsInﬁﬂ Bﬂnﬂ’ ﬁ@n %érﬁﬁb@%ﬁl’p h?ﬁ?sé?é&'@ﬁﬁc@ sﬂlf\il & c%%ﬂl#s@%ly%em is also
oxi dation catalyst, T e nore r,eceTnt cientific arsu:ales 0 :
Panov et al .e,scn%&@%@rlym & seieglia sibﬁ’éis@os@& 856 o761 AFiée e 2 il R1P3)
Ni t r ous200xi 28-240). QS dAUP@A7 ofike@ysd ofisclemse tao prddesk ofiex arepadhy HRedogen

Kinet. Cat %endxf?}et by ¥oldatidP of Nemcfial 2982 xidutio AdkA0Fac@ i 1h3opiséhce of a
Dubkov et al Non tic Fllygl d Phase Oxidation of Al kenes wth

) - Cat al
Ni t rous Qﬁogggr—@gn@aeagto%lgﬁ 8 cl opentene to Cycl opent anone",
React. Kinet. Catal. Lett. Vol. 77, No. 1 (2002) p. 197-205 likew se
descri be oxhdmd pRassOdis@bddl iR VEo 00 eENditbddh methdXide' 19 @edpa@dXicdbeing
A sci entd fIaC :%rét'ed eCC'J'[‘!T[.!JF (lqul nghg%? X d%’[l on of Al kenes with Ntrous
xi de t'©° Car onyf a&)rrpoun g Y LSSy okon et al . in Adv. Synt h.
Catal . 2004, 346, 40 268-274 al so includes a nmechanistic study of the
oxi dat i on ofheabkigags: of Bh eefit rog@bundenax driehydid be d keohe mhasans of

dinitrogen monoxide is described, for example, in GB 649,680 or the equivalent
US 2,636,898, Both documents quite generally disclose that the oxidation can in
30  principle be effected in the presence of a suitable oxidation catalyst.

The more recent scientific articles of G. |. Panov et al., “Non-Catalytic Liquid Phase
Oxidation of Alkenes with Nitrous Oxide. 1. Oxidation of Cyclohexene to
Cyclohexanone”, React. Kinet. Catal. Leit. Vol. 76, No.2 (2002) p. 401-405, and

35 KA. Dubkov et al, "Non-Catalytic Liquid Phase Oxidation of Alkenes with Nitrous
Oxide. 2. Oxidation of Cyclopentene to Cyclopentanone”, React. Kinet. Catal. Lett. Vol.
77, No. 1 (2002) p. 197-205 likewise describe oxidations of olefinic compounds with
dinifrogen monoxide. A scientific article “Liquid Phase Oxidation of Alkenes with Nitrous
Oxide to Carbonyl Compounds” by E.V. Starokon et al. in Adv. Synth, Catal. 2004, 346,

40  268-274 also includes a mechanistic study of the oxidation of alkenes with dinitrogen
monoxide in the liquid phase.



PFO0000607 gofooq%og@ynt hesi s of carbonyl conpounds from al kenes with
di nitrogen nonoxide is also described in various international

patent applications. For instance, WD 03 078370 discloses a process
for preparing carbonyl conpounds from aliphatic al kenes with 5

di ni trogen noxide, The reaction is carried out at tenperatures in
the range f%n?yé‘ﬁ‘estsoﬁﬁé@”é(haﬂ'f}?%@ﬁrf@é“ Sﬁ‘ef“?%witb.d@i“’? NIBONAIGR IS\RESO
03/ 078374 diesciitgslels eariotiorinespiingd neptprtogesisatioos. poepeatantg, WO 03/078370

cycl ohexanQiiosAs GPhiHRSs & MEraH D E8BERyl comifduhas kP ReshdnaVaikhek oA
4 to 5 %arb n, atons _are

repared. According, to WD 03/078375, cyclic
et onos oar A BrEIs Ba iR B ke o S ERLEY Bk A e e i Mpreng? o 20
al kenes hawp ngd¥’Fomng prespges apfbamatdits o WHLBMo 7847 283/87 &ldodissloges a
process f orcors@MgNgrasuls it plepdrikeicpaiesedanone sAbsdriihgtiedwval 6501872,
VO 04/ 0007TL I SELASESHAinPTRGESP 105 LERGHT Bl waftROLY AlkERERG 1o
wi th dinitrogen nmonoxi e.? give the correspondi ng carbonyl )
conpounds. W%@%Q]r&ffiwdﬂlwt@f%oﬁrﬁPf@p@wwm@ﬁa@m@%%n tiepRA{eBheglic
in thes@ dathementrmvingSrdm 4 © PO lavioseatkmewWiv® Bat0788Tigdiscieteseamsocess for

conpri sing pqgggrhgoaﬁ)_eﬁtﬁm%tgﬁedacggmbguaéﬁ thy Bi‘REncf)é.”Wb%t/(ﬁc%??iﬁb?oses a

D nitrogen nonoxide i s obtalne an undes) red py-product in .
vari ous chéiPEEF BF o2as s SreSptaoANPTPR B CHRITERRT VROt 1 @ikt
and there \cerrgspqraingi carbanylycompouhds. oktied atiiifnatiol of yditibbgstanmonexidadd oot

cycl ohexanghefi@nadirthesadgddimagkdier 20 exanpl es of processes in which
di ni trq en nonoxi de i s obtained as an undesired by-product are the

oxi dati %n of cycl ododecanone and/or cycl ododecanol with nitric acid
to gi ve dodeEdifediseampyiythatcofiues ¢lreame coripdaing siniioroeacapadxiEhsarebaitsed

nitric aci doit furthgt yxdnsAMinitrbgerpabhoade @xbbtainkeemsodn Whiedired Mtpréduct in
For | oot a”%%riobfpcﬁé’rﬁ?ép%‘éggseswg%éﬁaﬁf/Q?foo@(%%ﬁﬁr&dw\’t\ﬁ FROURPEAG Jnere very
i sclose processes for oxidizing olefins Wth dinitrogen nonoxi dé

speci f i cal IRErYEry et ddrtign of EXFéq'@d@%@aﬁW@r@?loBWWbﬂoﬂM‘éé@ﬁeo’fher
and of 20yclexpapteanel. prakcbsdebrieewkipipldirdaddennsondide lio sbtelrteat as ian undesired
se | of f gad St PRlotSldint ARBILTRALIBISEH0RF Nl ol BuBRuPPAR Rk Ak
st 11 ats Ve GHet ABURSSHRTGy BOTHE, I 0he, 3 Uad o4 SRR Uit guesacid to
Bot h i n t heglysxepandathe partief oxddlationod ieh toriPoxi de and in the use of
offgas streans, N20 is obtained initially as a dilute gaseous

Those. i cff thavsihed: B3 A6 BeastPe fo SRBBANER RoadlidZafinadias, siRse
t hose whi crPrpessase farmxidizigg ofedns wile dritregerorioaPdiiagsnegdingily thaswdgation of
?ﬁ\é' tngrf]t1 digeldpbdecatreht e of éyﬂ@b?@&eh@, a ,of f §JciopspEpk € AllO¥YEE mpbiditions
i nventi on, ’}Br%ecgdesr"a gﬁ?tOH;}z‘%ﬁ ft@hﬁ%%ﬁﬁﬁ%iﬁﬂégﬁ?%@?édgaoé\JS&%Qggﬁgggﬁasigteitos uge

number f r orfffgag ireamexdight caole Pyiiedetod cspmplge by distiative methedeebefore they
30 are used as oxidizing agents.

Both in the preparation of dinitrogen monoxide and in the use of offgas streams, N,O is
obtained initially as a dilute gaseous mixture with other components. These
components can be divided into those which have a disruplive effect for specific
35 applications and those which behave inertly. For use as an oxidizing agent, gases
having a disruptive effect include NO or, for example, oxygen {O,). The term “NO,”, as
understood in the context of the present invention, refers to all compounds N,O, where
ais 1or 2 and b is a number from 1 to 6, except N;O. Instead of the term “NG,”, the
term “nitrogen oxides” is also used in the context of the present invention. Disruptive
40  secondary componenis also include NH; and organic acids.
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term"nitrogen oxides" is also used in the context of the present

invention. Disruptive 40 secondary conponents also include NH3 and
organi c acids. PFO000060719 3 For specidic applications, it is

necessary t,;q)r E&i |é’ﬁbﬂﬁ?ﬂ5 lé)gé’&bs Eé'g P/l{ﬁ@gmﬁ%fggﬁ doﬁoQ%e used before

reaction. en noroxi

ox i 7i g AJBAFACTPE f“eqrsexa@e ol 1@ PEABURS SRUBE R &S Sactimiarg oent,
conponents is lmeheas%b@yfgmmldisnmtwagemnctam cespiiexis SicRrasceygers of oitrogen
renovi ng NQxidsandspown in principle fromthe prior art. Areviewis

gi ven, or exanple, by M Thiemann et. al in U I mann' s Encycl opedi a,
6th Edit] on, 2000, Electronic Edition, Chapter "Nitric Acid, N trous
Acid, and NPregessen fdpmedng NEsers lrpwniingripcigle fan Fiseprigp giti A sgviemis\gyen,
00/ 73202 deseikbslen byethidemant ethamilNOimans!s G2hayaibpéita, 6@mBYiesh, f 20um,

an N20- Cont@%ﬂhﬁ%@ﬁaﬁ’aﬁtéﬁ% MgicNRid) RirbGI ft‘:dal?l)ﬁ ﬁlﬁ‘E&%ﬁ/ Uy les", Section

reduction by catal’ytic re uCt ogen or
ot her reduc] ﬁ ragents. However, this rret hod has the di sadvant age
that t he product is contaminated 15 with NH3. A hi gh depl eti on of

oxygeln Isf mﬁes?) ;%agcgﬁ WMaB/ 3803 %%%crﬁﬂ(es'\g%éltﬁo@%getet r\(cﬁ’f and @, cap
appl | cat i orfEMorEd e 11 AGERRIYNGI &5 FEFTensUE e o rfsmp\@q)ﬁ%?é%ta
si nce t hey reductionovitht INgs des kanrtafa@ﬂ’faim wdtttioN2@itblyyddd gart brovtheTieducing

term’ t ‘i ner ta@ﬁﬁs Ho@@everQ%lyﬁ%ﬂhdd‘hésf%e%ﬁ@éﬁtagé tﬁﬂ@h@bﬁﬁi@@i is contamlnated
i nventiqn,

1€
oncti off oV TLEFGiA B MaTeaPReT B Bt B8 phlyty M 8 e fachR Setifbrec
the reacti®h f@‘fexéff@fei frami torb eDtheamavst onginallytiesestlef i ns nor wi t h
N20. Inert gases include, for exanple, nitrogen, carbon dioxide,

argon, met W%@e@&l@%@h%ﬂ%ﬂ@ NP R’%Reo[e h@%gﬁgtals& Fberénq'ﬁre}(th%aiﬁgﬁ c%ﬁ‘s@gunds

| oner the spa

advant ageoudnceHERE Gan Sloi"’tthﬁéiﬁs'ﬁ%@fép’%@ W%h Ne Bt Hybud hedewniiagthgas’, as
gas m xaur eusedtin tHe sdnitéxt of beypreses irnvaetidn, gefeastp ssgashwisish oandes merﬂy with

giZO)Z(itS(;eAI aglgsir:agtg t‘ﬁ@r}eQ&soHsﬁdN Sliigcdd }Sle'ﬂﬁ‘ Pe, fr‘éé&tgﬂndéfﬁrﬁ} b%lt{oﬁg & the
monoxi de, 'SBCURE? é%“?‘f‘”ﬁl"‘f'&dg@”‘a‘;{ieﬂé‘;) ‘8% nHF E‘(% g?ﬁ)?ﬁf‘e“ tude,
di oxi de andomaxaeﬂnplarretrmgﬂnt cabby droatdavet@on,amdthtahe ejleenenanct propanss However,
sublsequent i | |hé}8§{aée§>dcé?yio@\@i*ﬁﬁ@%ﬁbééltlrh@ yfe]g@raoél@aam wet%rca@n@wase be
coolin om 0 - i guefie

Gni ¢ gen asfbeeaes ieh P B G og bR ol BRT et ot g s miuge
puri ficati omighdtit sroensesainedngeadest iech rﬁzocarb@n idpxisieoreaei banlaan be used
unattracti wfreowy MG tpthéheasteaui red high pressure (60 bar), the 35

| ow tenperatures (-85C) and the associated high capital costs.
DE 27 32 267 At discloses, for example, a process for purifying dinitrogen monoxide,
30  wherein nitrogen oxide, nitrogen dioxide, carbon dioxide and water are initially removed
and the gas mixture is subsequently liquefied by compression to from 40 to 300 bar
and cooling to from 0 to -88°C. From this liquefied gas mixture, dinitrogen monoxide is
then removed. Although this method achieves a purification and concentration of the
N-O, it is economically unaitractive owing to the required high pressure {60 bar), the
35 low temperatures (-85°C) and the associated high capital costs.

US 4,177,645 discloses a process for removing dinitrogen monoxide from offgas

streams which likewise comprises a prepurification and a low temperature distillation.

The application EP 1 076 217 A1 likewise describes a method for removing low-boiling
40  impurities from NoQ by low temperature distillation.
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us 4,177, 64PEaF (?I scloses a process for removing dinitrogen nonoxide
fromoffgas streans which |ikew se conprises a prepurification and a
| ow tenperature distillation. The appl i€ation EP 1 076 217 Al

|i kewi se des§kidpesiaa (RIS §Of hETRVE Q§7 %%8({)%6&%% &—gcé%gk”fbrt b&fying

fromN20 by, Towte era ure | at |
6, 505, 482, Clﬁ”%geé‘?'@ B %ﬁfawﬁﬁﬁé §B’7‘e'1‘8§"a&rr§6"séﬂ PN I §BEsE sarregout

purifyi ng idamsptciegdminonoxi de, in which a | ow tenperature
distillation is in each case carried out in a special plant. 5

However aresult o h i pressures mper at.ur a

o & onfer SRR cisc Froulr B SRpEr FEE S And B IS R A TRp Sture
make the putstilatic ieokpilef h@heapnﬁrﬁpsr@@aﬂ%mwéﬂa\uq ﬁh%mmaatwno@éébe
i nconveni eﬂim; e afdAokidePaNithi eudtard Yproéé’s@ubic:@ﬁ\%ﬁﬁarﬂ Naichi sBRNPaMiculely

the fact th( gnglnt h”ag c?ﬁ’t’eﬁ lsO{heNﬁa%t %ﬁatsﬁ']@qqglﬁ %au%fnefscﬁul(leo'aﬁ sqarl\c)éhd

3 K bel owt er ef ore neces

10 pressur érgesqu_e ﬁoorﬂlo 32&@9@%@?6@8@96{3%%5&% gwqfﬁrepmqygég@yﬁ%,employ hlgh
di ni t r oigen pressaxdésde, wherein the dinitrogen nonoxi de obtained is
concentrated and purified after the synthesis. According to DE 20 40

219, dinitro is pre ared |n|t|al by oxidi zi ng, 15 )
o o E AT s otst ok PrRAGT 6 o BTl G e B s safrelg the
t he oxi di zetinitrggae snamdidsombeinadats mynbgntaidebraodi enrifisddeftenitgé synthesis.

g;gz f\ gr e, w&ucgmmgs té Qb ovRG Ay, @lnlt%%ﬂr l%h@ﬂdél néjeﬂreﬁé?QG’QElﬂaIW %§S¢mcﬁzmg

N CRRRE e H B oA b eAEF U bphobl, SELAERG i B
used as t hedase$ wedtconeentiaiieg alysalrsotiton widetr Righgpressrst whigh ipdolioweri Py a
possi bl e widdoitdfien phesresgudidgréanesd Seaorﬁzliar?@orﬂgor?eh% &re re@pXALTE dxldple,

different fe!a?r%?ﬁ't i gﬁ%ﬁaf?%&uﬁ&em% \989‘??3\&%? codeﬁgdg% bE 0 900 41! ¢ Hiter

anounts of So &7@ sures
sanme time, Ut ahide spiveht colierabeerrtiee aeiiedsp ”i'ﬁére process d| scl osed
in DE 2 40 219 to renove further disruptive conponents. 25 WO

2006/ 032502 ¢l 8@:&518%{1‘1 H{eogﬁngésé V\ECBE&H Y Igt923483%9 r’{bxole &fate the different

conpri si ng dl nitro ses at | eas

2bsor pt i on r&ﬁm&w@% oihe Miocess el hE R of Beje/ampUning! SeeauYAE hioh
desor pti on wésstuhes fpathendbaorptionf Abliretshenel tidere birthenvastsolveeist needaddor the

al so the addrH%s@Wﬁcld%fedﬁrh@E%fﬁoeﬂtg Bfrembid RAREr AXLERR MpdnBnishe gas
m xt ur o at 30 nost 0.5% by vol une based on the total volune of the

gas m Xture. WO 2006/ 032502 al so discloses that the process may
conpri se a WOWHMAEIG32502 disblosepe pmress tr guBivingtd gas mituspsommising dinitrogen
2006/ 032502Zm e s@Fchofd i pried attilgass @h¥ eitksrpasn bh thed@sP e Nn Rdérdahic
o, 10,2005 4 %%%ﬁ%nés&@éeahs&t §RoiBh 9F B od mpRHE k] DR BudlpSrdhis! i,
and also the adjustment of the content of nitrogen oxides NO, in the gas mixture to at
30  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. WQ 2006/032502 discloses only organic solvents as the absorption medium.

DE 10 2005 055588.5 relates to a process for purifying a gas mixture G-0 comprising
35 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 a purified gas mixture comprising
dinitrogen monoxide obtainable by such a process as an oxidizing agent for olefins.
40
EP 06 125 807.5 relates to a process for purifying a gas mixture comprising dinitrogen
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35 dinitrogen nonoxide, at |east conprising the absorption of the gas

m xture GO in an organic solvent, subsequent desorption of a gas
mixture G1 fromthe I aden organi ¢ sol vent, absorption of the gas
mxture G bﬁbﬂ@et %earmawam%ﬂtde@sg%we%q&e n%aaeodyg&wéh?m%&es
fromthe la fa d to the use of a purl gas m xtur

conpri sing & FHCF 5513,3(8 Aoxi de obt ai nabl e by such a process as an

oxi di zi ng agent for olefins. 40 EP 06 125 807.5 relates to a process

for purifyi mlcg:va;e@a@nmrﬁ Hﬁ@wrﬁ@%bﬁsﬂgm@lirﬁrﬁd&%eﬂf Bﬁ%@ﬁmw Em&n in the

nonoxi d I n absor ect a

ol vent i xtdrgech RBASHES bOf paPemarGLpRL uth B, Seef Rafngittoen
processes, 'SaalNOWEHEU §T@ﬂﬂ@@yg@ﬁmm@MSrI@ﬁﬁb%qmnttra@ctloss di ni trogen
nonoxi de can be renoved only with difficulty. Specifically traces of

oxygen ﬁé in! ﬁ"%d E(ﬁ terﬁdS?' Pagpéﬁf?r%r %g%gkl%d%)cﬁ"ec%m%ﬁgqﬂer%s been

reacti ons IPor
cycl ododeca&t}sraaﬁé th?ttbeﬁ‘a%erbééﬁ’d fb@@b%@a Qe %@ti\ﬁé%ﬁonsw unpigfucgvely
t he ol efd nspauswede af exygenfutediningyapducitdxicel ysed10e.peg prssbeccodl axyygen the

in the dinidihege memgeca»asagdtﬂﬁea? fbnﬁatwneaepygrdafuceX¥aeaan§blé N the

dinitr ogen noxi de can to or mat |
exanple to P Heation sy Hergsin W 'Crdéifbg‘?f‘éeac\/\tﬂl c@o%ﬁﬁepﬁ@ﬁ THEd to a

bl ockage of the rector. Proceeding fromthis prior art, it was an
obj ect of t%céﬁcﬁ%ﬁ?ﬂém'tﬂﬁé Idrcarr‘t GO e QN'o@ﬁec@of the &%Q&ﬁﬁﬁvéﬁﬁ:&h td"ﬂfcﬁlkﬂe a
t he content ofeso @1 ICQ n g]n %‘ contai nin gﬁé gan
be reduPed BPFES 1Tl CAN ﬂ@'}“?B A ?’VQPS} n ”I"HO(QFBdB?In 098“ ning streams
purified i rFanhissregige @f?ct!é@mian@weégmew IDjniegeanmondider puriied dre tiis way

Thi s obj ectis rgquarehiespRshily Bsa@cXIdamnEegemtt h the i nvention by a process
for purifying a 20 gas m xture conprising dinitrogen nonoxide, at
| east corrprl Si ng the steps of: (I) at least partially condensing a
gas m xtur el p J@Btn‘ﬁrelcﬁieﬁad o ﬁm%@@ﬁ witbiexinvrntion byis aiasess fqrqwrlanng a

conposia orgasS-rhixuesnparnsisig dnifroyeogenoxide e lkadiesornFris(rigl the e@ps att i ng
the conposition CG1 with a gas m xture M1 to obtain a corrposition
C-2 and a gas xture M 2. ? adVéinta e of the tprocess accordi ng

the invention i t t'e@HaPpliai,CoRIGEGx 9gars MEUIe Fhriamisme é%.'ﬁmﬁ@”
renmoved fromthe gasonuxmurt@ clfaor iasilingiddicompoesiten Gdnaermgesing THieitrogen
term"gas mxture" gsndifed in the context of the present invention
referss2t5o a mixture of two or nore conpounds which are in the
gaseous“state at anbient pressure and anbient tenperature. At

al tered tenper ditur eootacting dhedeoprresiioneC- dthgas gas xminitee 38-idy clitaio a

be present in anot hempskiabe 0of andbigas mitiore Mxpanmple liquid, and is
still referred to
One advantage of the process according to the invention is that small traces of oxygen
30 in particular can be removed from the gas mixture comprising dinitrogen monoxide.

The term “gas mixture” as used in the context of the present invention refers to a
mixture of two or more compounds which are in the gaseous state at ambient pressure
and ambient temperature. At aliered temperature or altered pressure, the gas mixture

35 may also be present in another state of matier, for example liquid, and is still referred fo
as a gas mixture in the context of the present invention.

In the coniext of the present invention, the composition of the gas mixtures or of the
liquefied gas mixtures, unless explicitly staied otherwise, is specified in % by volume.

40 The data relate to the composition of the gas mixtures at ambient pressure and
ambient temperature.
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as a gas mxture 1n the context of the present invention. In the

context of the present invention, the conposition of the gas m xtures
or of the |liquefied gas mi xtures, unles§ explicitly stated

otherwise, is specified in %by volune. 40 The data relate to the
conposition of th as mxtures anbi ent pressure and . anbi ent
Cemper at ur N BEEBG00 SR IoTreTne AUHIES, mEh S COIRGEEIeC B PoR R of the
m xtures meyesItdecation iredny way heocworfoehoseoskilteldein the esemt thenveriextad the
in any way dkBow idventidio i %?hd)dsﬁ@n'd?tﬁé‘ﬁa@ﬁﬁx{uré@istﬁ}@fe% 8tbrrthed Bf gas
pr esentrs nv r%l on tEe ]gon%)vosugl on a?f é\%g %as. rréﬁtaur es s ®ef ertab y
det er mi red BUOASUEPLY RKT LB BRY. T9%0e IR MINgd Yy M STieY Spectioscdpy,
det er ni ned Rspeetigssopy oUW wpledemitat 81§ods| R spect roscopy or by wet
chemi cal methods. In the context of the present invention, a

condensat i ] - [ e i I :
Thi's. affor di ey SR L Sidhy ek, P RenQEEtoh BrhERes hidd o s
In the at |RASFMeHHr§eR(D-condensation in step (1), it is additionally
possi bl® for an uncondensed portion to be obtained, i.e. a gas

mxture G K O or dj Lo furth
conpri ses Erhlééﬁgfj?%iﬁdgvg@ééme&ﬁﬁfndbwc&rﬂprﬁéﬂ?g 4| I%EEIH AbroWik! ﬁ{thevat.ti%ast

step ereln e. C osition C-T IS contacte
a gas nmixt Lﬁaé“fﬁ/@ ghIantep @bﬁﬁ%@g‘ﬂﬁ%”tp% d Oéa“g%{?oﬂ’i?%&sﬁ &OjioB to
The gas m xtawdaiGed, imay gas npriunedsl. e ori gi nate from any desired
source. For instance, it 20 may be the product of a dinitrogen
nonoxi synt hesis or_an offgas stream o not her . process, i,ch .h
boon coltontiapEirert ashmr: Fahe” MEaBoo kuBRC sPrbreR SoTaR ¢ Jrroit ne
process accengiosiions -1 frecantacéatt Wigha gana mixuis VMrich sibéain Bsoeppaitered-2ynd a
any suit abl gasphigaesst-known to those skilled in the art. In the
context of 25 the present invention, the gas m xture G1 is at |east
partially condensed. According to the _ invention, from20 to 99% by )
wei ght, pr efle @35 PiXye F-B0aY B TR, OREngfA froRRNYResired spierer =151 iRstangnit
60 to 8P6 bhyawee die pobutind aghsitroged moroEd syrahestnotesrs efgasl streant ofrdriveer
embodi ment,, , bAe.phRREhs th¥f?56$@ﬂtrétB§rif%{pﬁfd?)riét%'. ates to a process for

30 purifying a gas mxture conprisin I trogen nonoxi de as
descri bed above, wherein from 20 to 90% by wei ght of the gas m xture
G | is condBmsexhdensaficapn §lep. ([fidhe peameseatcording tefhe(inyendibn che in principle

pCr gcess ac ogy gﬂ{]é&ed By EH}?_S&]&‘%%?&E@&S@HOQMQ@ thé¥@ s{jkiilﬂliiiﬁ theCHMATHE E@l’ﬂ%xt of
- In I C e ogpor,ti1 o (0] 1 .SIru ve co al. coO onen ,

sepect A1y Bepht RMeno e hahiP 5 o Reahadity RIRRREY Agcordis to
m xture G |the myestien. figm 20 9% Ay weidhé mreferedlyciord B0 ito A8 %dryeveight and most
especi al | y mefeasilefios 80ho BOH bydi@ight dT@eNgadmMxQKe de| iceBaesrses. Wwhile

the undesired constituents of the gas mxture G| are
In a further embediment, the present invention therefore relates to a process for
30 purifying a gas mixture comprising dinitrogen monoxide as described above, wherein
from 20 to 90% by weight of the gas mixture G-l is condensed in step ().

The treatment in step (1) of the process according to the invention affords the liquid
composition C-1 in which the proportion of disruptive secondary components,
35  especially oxygen, has been reduced further compared to the gas mixture G-.

According to the invention, the conditions are especially selected such that dinitrogen
monoxide condenses, while the undesired constituents of the gas mixture G- are
condensed only to a minor degree, if at all.

40
At the same time, in the case of partial condensation, a gaseous mixture G-K is
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condensed only to a mnor degree, if at all. 40 At the sane tinme, in

the case of partial condensation, a gaseous mixture GKis
PFO000060719 7 obtai ned which, as well 7as di nitrogen nonoxi de, my

conprise f 0 - i ce oC
di oxi de. aﬁ%ﬂﬁ%ﬂ RAIEADAE G o Uiflrdtin HRe, Bhdf PORBHec RINEN copponents
gaseous m

GP 85 @X¥8eE o PP YL Sarbrg digsidenBIgen Of FBRPT (MONSXiE8: 9096 by

vol unme of dinitrogen nonoxi de, especially from75 to 85% by vol une,

I ﬁf @xc%erlaynagfs foae TRehBorB 2% BYsanRk WiRure 60 LEInPEsdsOtdr M&ample, from 70

t he, 1 K further conpr v e | e
oo B0 1B SiRe O SiicBpn maiosdr ool RNy bRy EBer o
by vol une aneferabhelrgmndBde 88FybY rejune. Aecotding by thedhyamomfthe gassousheixture
gasigus Im XG4 RirGeK ch b sy, f@pailairh;ﬁ?,Sfroﬁnoa 5t§XfH‘!FP|tﬁ;n v&immm&&lb%rod@%ue,
vol u . , 0 0 vol u n r
p)r/ef er abl eregP géﬁ"”%&ﬁ{% otog%%k%@é}eu%eﬂgg req%‘%geé%f@ g&é 19#005'50 ’éiba}’ Vq@?g of
fromO0 to 199byhedasrauDMibHgor;K fWHer SORRESesy ApToPxaTHde. dEsp GhEhtos S6f by
t he gasi@oussonind utf exyGei éﬂﬁ:dsiangpfrcbr?_()]@ﬂﬁ’/ds%y:)y valirdaend heorBrpeéferadiy fyorh .0
t 1), t r e Q
step (1), 1458 @A MothHE %fgﬁ(ggéns anPﬁ f?:rue?(gﬁﬁger Sﬁl%gﬁjgzgq A rﬂngg\/gﬂﬂ'ﬁ%/%fiargon,

preferably 1Tn two'stages. as nt a us
conpr essed "le?r%lthep?‘é@s‘:ﬁrt@e (ngmpgr@ﬁﬁtSiO{ desgpaggps ”b’ﬁtéﬁeaé%)? d§ pB e 20P% by
30 bar, norwlymmeferably from3 to 27 bar. Cooling is preferably
effected in two stages, in which case cooled to from1l to 25C

e and read

ref erahl o.from8 to V., in the first,K st il

R ortondan! LESRReT i e el SaS HEet &1 35 T8, ETreSSRY, el dhap eooled,
renoved, ardefergdly tobyedtagen The gasetishiee $3-hifeadyanidoeoadly ycorprésseeto a
t(2)5_c 70%1 rrlq:_rr@sqagﬁzﬂraﬂal Y td BoOWar, réferabBOffom 2EP 80 bat, Infork8lerably fflom 3 to
- . e | - . 1.AlL G e n |

advant ageouﬂsﬁfrﬁ@%i@bieé%é?&%f&ct%éemé sE8ef. R I TBBRK ' From 1 to
u

action and @nsurede@aie ot éh 120Vt e the diistsstage b eadiy ngpralgasable
especi @d y donsfithents auels as afatat arageniandivents tderemseedyfant Rren boged,dn the

conposi ti On&e@bﬂd SI{EI eh%?efgﬁa% ftd)‘ﬁ.%% tOh’?& u?d"@, .trﬂgrec ‘?erQE:I Pidmenc c—’50“0,
a(\gsmcorr}}/ gNg%,sé Cﬁﬁ %%Iy

CO2 as an |nert ositions conmprisin ignitican
smal | er amdFRESABFTRHBT2°dr-0xi de are required conpared to ot her
inert gases in order to prevent the self 30 deconposition capability

of dinitrogeR MR LHRosRIRId-1aRUDLIS 28f 4iGREge endesie! Qk@antageously also

o the AenveTTSRES PRECRAIEERES CPaRap I 1A E AMGRY SHeNEs 6T QRRERIL Hghe
di ni t r ogen apbrigxdfderocessingesnd gspesiatipdn (he ceivde ©Of Isjoragmpnaiigthes owprdf See
further stepsid dodipostionidst RMEE bekh fbishdatha® iP@sEStdteoftftaderch &f IMCAS N
comprises fdrt REL SLERHARAILEL 3hERsibg N Lig LGS sHafiBr Ghbolints of carbon
dioxide are required compared to other inert gases in order fto prevent the self-

30  decomposition capability of dinitrogen monoxide. Small amounts of CO, are therefore

sufficient for inertization of the liguid composition C-1.

According to the invention, the process for purifying a gas mixture comprising
dinitrogen monoxide, as well as steps (I) and (ll), may also comprise furiher steps. For

35 instance, it is also possible that the process comprises further steps after step (1) and
before step (If).

For example, in the process according to the invention, the composition C-1 can be
treated further. In the context of the present invention, it is more particularly possible
40  that there is a further siep for concentration of the composition C-1. In principle, all
suitable methods known to those skilled in the art for further concentration of the
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For exanple, in the process according to the invention, the

conposition G 1 can be treated further. In the context of the

present invention, is nore particularBy possible 40 that there is
a further st C&N

principle, cﬁﬁpisﬁlfotn Iqe rre'f ﬂé%%ﬁimrﬁmgg%)%ggkérﬁﬁgl&r&SIdd‘%h%f %’r“te“ T
further com@st¥&ation of the PFO000060719 8 conposition G1 or for
renmoval of inpurities, for exanple of residues of solvent, are

possi bl e. Aﬁi@dbﬁ'éﬂhigo ltRe t[rﬁ‘.%nhél‘vet%'d?@ces%%nﬂfr@@@%%p@&mraSfﬁﬁher stenq (lh) for
especi aI%y a fur npur t t

1. eS
conposi t1 on’ ﬁ“oi’a ‘@P%ﬁ'tﬁlfé}m ?hr? < 3 'P” )E0¥t Hgf%%%ﬁs?t?%@ tr@ Cfmposg'on
conpri si ng @intempifng ﬁ!ﬁtﬁr@gar@lmm@x@em aenrtecledivith 2 ggasnintiuset W& tavblitatroa

obtain a ceymasitiona2Gnd a nFix@asmm xture M 2. By nmeans of the
treatment in step (I1) of the process according to the invention, it

is 10 possible to remove further nﬁ)urltles whi ch m ght be
di sruptive Bymeangof e reeiment snstep dW) ofdkamprasse epesaingfip dhe invention, it is
| i qui d tnpesisthieot r@mbve Tthﬂteg&ﬁptn"ltlﬁ whizhMhightusedsmpiive iR Piurned ehetidaefor

al | substanggs, oi nt than dinitrogen
ﬂ@ure “Ther e?ﬂél @ e?on%‘asgtb% d

nonoxi de or erence is given to using 15 gases
whi ch do not react wi th dinitrogen nonoxi de, for exanple nitrogen,
hel i um neofhe grgonixivke Wt arsedxeapm phydpledenall sabdiancasonbixh deye a lower

Eg;[ Egnﬁ a”%d]lﬁ@;ﬁﬂ‘lt’tt%%@@’ﬁﬁr@@@ﬁ monbB@aké thﬁh)@tﬁreQ'tt?é(r%feFﬂI%?ereﬁcégts\Q%nttS’ using

oy eaant 4 nogre oo Btrat il adospatory . o Btartl QdrodRRdseneon
above for p@rgpm WrYIgor xgaen, hystogee, esobiy insinoxided imsithanegend tatnafbrraesthane.
wherein the gas mxture M1 is selected fromthe group consisting of

nitrogen, ek kihe SERRsnced GOl 1o TRl Qloget 0% MkflORes,  car bon

nonoxi de, hane ‘an etra Iuorone ane ment in
step (I1), in the context of the present invention, it is possible to
use an30 apipas atrther smibbdibleat,fibe perhaovem@ngasesorantko ietiéd® Wiptdteopas

anot her. The BXAMRL&R t@?b@nf‘éﬂﬂg g&r M&E%oﬁtﬂngﬂg%znlfrﬁ%ene%9m|@e wherein

operated in, cocurre rent, wt

packing or @Fr%t'ﬂixg’d 3&1&{? ﬁ@lec eﬂ fqmélta arogp consiglingiotoWgege hiighum, neon,
stirred tankgenfloyptexaepbre hydtoyes paarprmygoseids, ereshanerandhetrdfidoeaméhane.
30 treatnent in step (rn) can be effected ei t her batchvvi se or

contin sl eren e Is to r rn1n ntlnuousl
a furt ﬁ%lrj I%[T?f&g? ﬁﬁ et “éf%f’{) 6‘?’%“ Qinstg'sr@sa%/)@ logge
a process a¥ly aepeelUse U éOlT @@ﬂtpgttrigf YRPRP anga@qwﬁSxMheoc@rmtottmr nghe

di ni trogen gRRPddereraviatiedd bubblestcerinrs! )iof Sexﬁﬁfpfeordﬁiéﬁbtédmh' Bé&%%hv .or
In the Cont%teg&gt%ﬁ? Qﬁﬁ%?%ittfoﬂt/?%do paélznggp t% %ﬁfggeoe %%@ﬁ%nytgckte or

performed in
more pref er EBIGPRAREr APLR StHCE JamtSefGuPIeaTRIe WAR (Sriacaiegs pliseral Py the like. The
preferatll y tpradwiediech step Kil)acast bel effected efitakiatchwise or continuously. Preference is

given to performing it continuously.

In a further embodiment, the present invention therefore also relates to a process as
described above for purifying a gas mixture comprising dinitrogen monoxide, wherein
35  step (II) is performed continuously.

[n the context of the present invention, step (ll) is especially performed in a bubble
column, in which case the bubble column is more preferably operated in countercurrent
and is especially preferably provided with a structured packing.

40

The present invention therefore relates, in a further embodiment, also to a process as



40 The pr esPan DOPPI(\S/%—,r??i on therefore relates, in a further enbodi nent,

also to a process as PF0O000060719 9 described above for purifying a
gas m xture conprising dinitrogen nonoxi%e, wherein step (lIl) is

performed i : : f r Wye=1e a5 e ;
Cnvent i on 4 s%r‘%éabé‘%oés*?tﬁﬂﬁgpé%e e HERE cofRREfb M pach dRoRpARS Uhnerein
puri fying el iE Raireed ShdPHMEOMIAI t r ogen nonoxi de, wherein the
bubble colum is operated in countercurrent and is nore preferably

provided wihh Rkl SRbYEIGENT RAC kieBEnt iTR1BR ARBT8/akey Lgsaog;%@éé ¥s described
conducte;std H}Jesu h a ,}g\aﬁpthat, In the count(gr.gurrent UR le 10 he bubbl
col utm, % hé? Bﬁg%fs‘?%y I8 raXiif FURRICEY HPUPHR FBRCHAT Wieen the bubble
conposi t i oncolin issopewkied thr coumtercurtdnd abois mnte Thterabeptongnt with sstestured
(I'1) is prefgkngl y performed at a tenperature between -90C and +37C,
preferably at a tenperature between -80C and 0C. Preference is given
to 15 performing the treatnent in step (I1) at a pressure which is

at | east ast!® BjRCESs i§RSPo2PLr cedesied e suth & eyl thaluinthediayotsredrmnt cubble
at the mel egligsh,t @apesaidsitenand At intotiudsar gt tHehap 360 tharcompesivsdidg is
to the i”"%'&ﬂdg%wn gﬂﬁ?%gﬁ&ﬂ_t of gas m xture M1 used nust be

sufficiently great to achieve the desired oxygen depl etion but,
on the other hand, as small as possible in order to avoid | osses of
di ni t r ogen Thentedtakent imygpapc@l) lisyprettraige peforared at BO@mpetatot tghgean -20UT and

M1 are useh7per orgdiani9fat OX ek rhidrd BoiwebAUBE € ARRBEL PAlYefende js given to
preferaply betwe

en 15 and 30 nmol of gas m xture M1 per no]e of
Pygen I (RO di B VEUmEAbTom 202 Pegsyis e ot Fpst & hgadedne vapor
conposi ti orpressurg of gim kuiedempholien 6xl geihacegledad ieragerbbies and eductdore
further conpasedober.the liquid conposition C1. According to the
i nvention, the conposition C2 conprises, for exanple, from75 to 30

95% by vol ume of dinitrogen nonoxide, especially from80 to 90% by
Vol Unb, * morAGCopsHeg it ! VaTSiom BB AroBHoR ISV M- AR ansy becufiently
i nvent izum,b drbet wosgdsict ih@nd&irﬁd d‘xy%émeéplemmbbtsem thfsousth@xamzl,esos §mhalmas
4 to 18% by, diexl j T ; Vi

vol une and Q%rg#g%gﬁe?@re gg{) %Q/p Ird o’r??%St gﬁ ?@%@%h \a/rhc%r}’uo%afebﬁ%lgiﬁyotf%@é‘éﬁ 5 and
conposi t i on!¥-Bolq} gARENXEEr T eSS pET B BYIET Biri® igMid £empOgtish -1,
vol ume of 3Peferaiebetwespdbiaakl 30 holorhgas Oixiuce Bl- 6 pebyoleodf wxpgamnid thetiguid
preferably d4,0msficd &9 0.4% Dby volunme of oxygen, and, for exanple,
fromO 1 % by volunme of nitrogen, where the sum of the conponents

of the Tonposition C-2 adds up to 100% by volune. In step (l11), a gas
m xture M 2nisgeml(Bo aoliqud medposkivr ;-2 iin obthinad, ovhase wiyeeyasnienkhas deen

reduced further compared 1o the liquid composition C-1.

According 1o the invention, the composition C-2 comprises, for example, from 75 to

30 95% by volume of dinitrogen monoxide, especially from 80 to 90% by volume, more
preferably form 82 to 88% by volume. According to the invention, the composition C-2
further comprises, for example, from 4 to 18% by volume of carbon dioxide, especially
from 6 to 16% by volume and more preferably from 8 to 12% by volume of CO,. The
composition C-2 further comprises, for example, from 0.01 to 1.0% by volume of

35 oxygen, especially from 0.05 fo 0.5% by volume and more preferably from 0.1 to 0.4%
by volume of oxygen, and, for example, from 0 to 1% by volume of nitrogen, where the
sum of the components of the composition C-2 adds up to 100% by volume.

In step (i1}, a gas mixture M-2 is also obtained, which, in addition to the gas mixture
40  M-1, may comprise further components, for example oxygen.



40 M1, myp%%orggP?%Tegfurther conponents, for exanple oxygen.

PF0000060719 10 According to the invention, the gas m xture M2
corrpri ses, for exanple, from 70 to 90%iby vol une of dinitrogen

i de, 8 f ly fr
7700 899 e T T Bedn, feoded BB o Bisgs, BLEERAR, fiohl 75
addi ti onal | Qjﬂ e Supioluges of fiiaftméﬁaﬁtﬂr@x'dﬁr geResially freguy wo BoYu e velime, more

car bon di oxprdferatiy Esm@tﬂ fald29c by eotufmet Bcddtinhyo ¥l inpentidndthenyae mixture M-2
preferably %Jo?f@ngi %S%e*%y f{yrolakgﬁ?pl%f fr%rg)g tPT{Be% g%svall!)lﬂteuéfecarbon dioxide,

conpris or e une ni t
especi ald y FP6HA R {30 Vi ahienier Tore Pisraray 48im, 15 e vlumoet
by vol une ofO;. nThergﬁ}emlxtUTh@oglasseﬂ soruemame, ffomr tHer! 8&o bpvbeies, off mwirogen,

géaggl e L ;gﬁg%gﬁ%ﬂfr&rﬂ b m% 53(1 WiRe Siid %Yélgféfer&@?%hﬁh |t(¥/ 3&%059 {hidmb @
0

oxygen. andTredsn. P adteTieig dh LG0T SaPediey s AT o tle R Sty
sum of the \@djmﬁémygeafee@aglaw fcomr @S ke @/a@dgolwpetaadlm@%myfemﬂlmmﬂ 1.0
I'n prinmg plte,2 bhenygasiumeXdf Wxegém, landi fortdenpmtiext 0ob 1heyPi@seaLf argon,

h . . ;
verton: Hbke 954 U181 Bo PRI oFN S Sloe ARROILDR, AL, .
a gas m xture conprising dinitrogen nonoxi de whi ch has been

concent r at ed mhietipkerenghs histureXxahmh ehebgongexp bd tessesomimvesiidrg nady originate
absor pti Ontfﬁd?xq anfeRs &{é&ﬁoé %@o@ﬂigfjt?)bth if?v%lr'lg&f‘tlt ISTP&'NWe?S&Q{erred that the

|nvent| j tes, in a
process or9asy@! ‘ﬂﬂeléj hd Safgé'é'th'H%(PBWB”% q’téqgf?@ '@Pﬂ?%‘?%d‘@‘?h has been
nonoxi de ascodesmratdk detinthasd, Wieeeinmple thiyea gascess xapopesiBe | an sbedrp@medd

by a procesgseiB irsh BGtdbesciiepps of 1 (A) treating a gas mixture GO
conprising dinitrogen nonoxide to obtain a gas mxture GA, at |east

conprising the steps of 25 (i) absorbing the gas mxture GO in a
sol vent m xthér eresent inventtn Hierefais reidsgisa surfneanmbadiment onigsotoi a poness far

g Io i) ?@5)0{ biunigyicy gamsmixiu eorepdsifid @mttd@@nqmﬁm@btasodte&nb\ec% @b@ﬁ% iHeréin
sol ven rforme
directly beﬁ?(a)?J é’ﬁx’{@re(q i 'S\é@?{l?}ée&ﬁ ééds%sgé%@éﬁ?nﬁgﬁ)e S%z i nventi on,

the conposition of the gas mxture G 1 corresponds to that of the gas
mxture G 1. 35A)n tsbépy GARs mixges G kbupesitg dintogpn hednogiddite bbiabgegas

nonoxi de i s treat e%l&%r@ét@'a’?le%st&ﬁﬁpﬁ&@&ﬂé%taﬁ%%f step (A) conprising

at |easf. steps (i) (1), I'n step ( the ' gas mxture GO is
absorbeé® in a solvent mxture S-1 to obtain an of fgas stream and a
conposi tion G A. | di)st epsgrbing, tha ggasnimiuxe @@ irGa lsoiventedduteedH fte ohiairhen

conposition CA offgas stream and a composition C-A

(i) desorbing a gas mixture G-1 from the composition C-A to obtain a
30 solvent mixture S-I'.

When step (ii) of step (A) is performed directly before step (1) of the process according
to the invention, the composition of the gas mixture G-1 corresponds to that of the gas
mixture G-l.
35
[n step (A), a gas mixture G-0 comprising dinitrogen monoxide is treated to obtain a
gas mixture G-A, step (A) comprising at least steps (i) and (ii). In step (i), the gas
mixture G-0 is absorbed in a solvent mixture S-| to obtain an offgas stream and a
composition C-A. In step (ii), a gas mixture G-1 is desorbed from the composition C-A
40  to obtain a solvent mixture S-1'.



40 to obt alpnFogog% ng%t m xture S-1'. PFO000060719 11 In the context

of the present invention, the gas mixture GO is a gas mxture
conprising dinitrogen nonoxide, which f$ used in the process

acoor di 19t et Y Pl Mool BB, BN OIRY LOILARS LilhbSHG

conponents a en nonoxi

i nventi on, 4HECYFASMARSE¢F: é"r@hds CBRDIN G MEOFERBEFYEOR tgrﬂ??df@i’%'oﬂs&? gas
may i n pri noixjpreGsl may tomprismfpribenurccgondismsavaljas diikdganen@hdXides

used, its content of dinit rogen nonoxi de is substanti al I y arbitrary,

as long_,_as jt i ant ee t the.inventiv ur i

Do brd AroatiRBobEdhERfen dat ght M P T Bl o B hedtimaBorde uee
m xture G On#oin princiglemtern éos anysearasl | y have an N20 content between 2
and 80% by vol unme of N2O It further conprises, for exanple, from 2

to 21 % by ﬁe ryrare %f m%rg:}? i utsg 043 ;/%gﬁ/te%ogfugmtr%en Nhodge l]’sngﬁfsit%rgglly

conponent s. amount’s
N2, H2, COZarb'tE@W P{QGUQNFB'('Sﬁﬁ%[é@@%fhaéﬁ@dﬁvﬁ%ﬂtk\f@ﬁﬁ@m qn wsab@o be
presentig For exanple, the gas mxture GO nmay al so conprise from9

to 13% by vglg 95nt§|%|n§rbc£s IHRtLﬁ‘& @1%%’&?@ W Y gg% G-HV% %Hénpﬂ; (E’

t he conponent
In a prefergeéﬁr;g 29f quﬁ"é‘tpqeé‘ff%%’b za%QqL;IBH/% yt"é"”ﬁ“?% of

a gas m xt urenpBses, fctow}:amme rgprat? tb @484 b;s%lbmevmﬂ@umd)ﬁp th aﬁl%rmfgmiume of
Eg\??)r(llgde :jﬂ(?s%j un@étireBr R} oﬁ@:@t@t l'gﬁz%d(ﬁ!o‘ﬁeﬁ rhély b6 Rohribs '\/Q@ln@ %Htﬁrﬁﬁ of
Vol uns, Bror. phorDranry ThR R Pargeott Fathie cPRBIEL TR st Rifgent For
especi al | y gxeebes; 4id gas mixiire G-Angey dlsogrdiptiee avo hip Y@k dyevolu®e phN2 and

this embodi LFB‘B 5% g VRS DMUNY. Eh&sOmT eleetatbonehasoraite MEOmB@IE end aafis
from8 to 8}(4)1??3, e, more preferably, for exanple, 9% by vol une,
10% by vol ute 3% vol'ume, 12% by vol une, 13% by vol une, 14% by
vol une, 15% by vol une, 16% by volunme or 17% by vol une. 30 The gas

m xt ur €0G Onhasefefrad eebatdplat oRthERPomeentedtrding td themm@nion, @ gasafixhye G-0
vol ure, prc%nﬁfﬂ@fﬂby% lé%t??@/b %gt\f%lﬁ{é? Bﬁ'dl\ﬁﬁ oﬂgﬁ"m%&%e% %‘é_g%atﬂ!t?ré%%ﬁcé is

to 2.5%Db
exanpl e, arg”(?é‘ B SHndRLSHe ”f“?‘%‘fﬁslhac"é‘gl%%‘ﬁ&? 808?%%“19;5’#36‘@8? 'QBF?/ rgne§nom
to 7.5% by 4&d 66%, byookinpry, eheeagirkieratflpin éhearlge, frém dint8 26%t by 3I6lu6¥ byd

volume. In é&‘ggblélhpﬂefetré‘lﬁy Qﬁﬁe ARGk Yot St 148Y% g%@%eqorrpri se from50 to

95% by . vol une of" N2, preferably from60 to 90% by vol une, nore
prefera@él y from70 to 85% by volunme, and al so further conponents,
f or exanpl dnrihis reogmdinositdde gas wistwed-OrsefetaRyshas an N,O content of from 8 to

18% by volume, more preferably, for example, 9% by volume, 10% by volume, 11% by
volume, 12% by volume, 13% by volume, 14% by volume, 15% by volume, 16% by
volume or 17% by volume.

30
The gas mixiure G-0 has, for example, a CO, content of from 0.1 to 7.5% by volume,
preferably from 0.5 to 5% by volume, more preferably from 1 to 2.5% by volume. At the
same time, the gas mixture G-0 has, for example, an O, content of from 1 to 10% by
volume, preferably from 2 to 7.5% by volume, more preferably, for example, from 3.0 to

35 6% by volume. In addition, the gas mixture G-0 may also comprise from 50 to 95% by
volume of Ny, preferably from 60 to 90% by volume, more preferably from 70 to 85% by
volume, and also further components, for example nitrogen oxides or solvent residues.
NO, may, for example, be present in an amount of from 0 to 0.2% by volume,
preferably from 0.0001 to 0.15% by volume, more preferably from 0.0005 to 0.1% by

40  volume. The sum of the components of the gas mixture G-0 adds up to 100% by
volume.
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NO, may, for exanple, be present in an amount of fromO to 0.2% by

vol une, preferably from0.0001 to 0.15% by volune, nore preferably
from0.0005 to 0.1% by 40 vol unme. The suié of the conponents of the
gas mxture GO adds up to 100% by volunme. PF0000060719 12 1In a

Corpr 1 1 ng e ATTFEGLATRENGETHET 16 RIS ABETiR 6 s rogee &8 comrising
nmonoxi de- cotitifiogémgnefokigas isofat deasthed clilitregenc exmoxitheosieniy offgahef a
present i Nvgahiied padcees ETHY a6 oem’@ﬂleaaﬂtlﬁvdnmoﬁ awhl&ﬁbra&esl @ﬁ@&dlﬁq\é@ts in
nitr 0gery rm\pl‘?élll g?leﬁ&%/g'nm E} n%&’%?%g oﬂta %QSEE%QE?B % er V ggrve asethe

gas m xture conprising dinrtrogen F6nox]

enbodi nent SQQ%m'WPcHﬁ’”H’F'S'P@aEB@' regrd! @Pﬁ?’f"ﬂ%g@%%ﬁ&@@f@%@"ﬁt%ﬂ?ﬁ%ems in
of f gasdof omeicipbarhstaond dititrbgasoomede-tantaihiay oftyas bf@r%pﬁ[ant and at least one
nonoxi de- ¢ ty

gas i xt ur 8-St Mo GBR0e BniafeR o BRCo 4 PP r Y e e
present i m/%qﬁrg@wr%p PSIGHYiBY 9?}“ E'OB?%%SS as descri bed above,

wher ei N he gas m xture conprising dinitrogen nonoxide is at |east

one dini tromrdla@pombd&es@mt ﬁbéﬂﬁ&ﬁ Akd gaptf toata %r%@%s ‘éQedésBr%b?f bb&e,
process. 15 The re _conprisi nE? I Ni

e
AR N A R A S e R i e e G
i n whi ch t heoodfidfaconiainng offees ¢fat aas] e iedustaal prénestnvent i ve
purification process in unnodified formand to enbodi ments in which

ﬁ:)dl :‘?catl on. g%m'l'%gs &t%?g%8@%%%%5}%&0#&5%%6%&L’eg{eltﬁ?énag}? et of the
wi thin the REsyH Bfeniieebeds &mbadHite inwhich dpe p§asomentionsdi is abbiected to

process by tweiieventive paifieaiierabrocesyinsiriraiificaf foam gme toientiiodendris in which at
al tered. qs&&%e%ﬁ? gsés%%dﬁ'ég ééfbiééé&l"to £oBRkEaRs, 1nter alia,

enbodi nents 1 n I'nitrogen non containing offgas is
concentrated with regard to the dinitrogen nonoxide content in at
| east oife slid ®bhémpdibcaiss’ adusddn énig eontextgiithenthe ceomd of 186 psasbpiaiotdntign

the of fgas r%?ér@'?d/aﬁpgmfa‘bfeabﬂoggss b}nwﬁlcﬁ%é I&ﬁémﬁ:%pe%ﬁ'@éﬂon 6fh£g§§‘ﬁmt%| is

conposi ti on er.e )

di ni trogen ?Jr%ﬁ%(ﬁl %%cofcg gﬁ‘ﬁgﬁi‘ f%&ﬁs m%jﬂf’c‘? gl g%ﬂ%sfﬁu%er@"% W'@?W@ in
N20 whi ch iwhigl ed diféigpgen omoesadep e taibieg aeifasif igagoncenioatednvithn cegerd ital the
process. | tdlﬁ[lfr@%@’f mBhyxidd Edrfiedtn®Bl BAst@hbGafaié procRbRHrefeRinc®Xd §adrd @Mot

of al %hols%b?% ﬁit}iédogl%ag g@tr%ng%eyt\f th nitric acid, for exanple from

an adi pic aci icar Boxyl ic acid plant or gl yoxal
plant, fromthe offgas of a nitric acid plant which uses the above
of f gas st r dansfugthecemigairhant] thefdhemidaheorapdgias sffancoffladhiayfDeo bd18Its?dd by

parti al omgﬂgg(e)[ghrgfd n%ﬁﬁew&{ogﬁbttg%eoﬁgggs of a plant which uses the

gas m xtures nera el n, for exanple a hydroxyl am ne pl ant.

30  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 oxidation of
alcohols, aldehydes or ketones with nitric acid, for example from an adipic acid plant,
dodecanedicarboxylic acid plant or glyoxal plant, from the offgas of a nitric acid plant
which uses the above offgas streams as a reactant, from the offgas of a plant for the

35 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, it is also possible to use a mixture of different offgases.

40  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
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According to the invention, it is also possible to use a m xture of

different offgases. 40 In a nore preferred enbodi ment of the present
invention, the at |east one dinitrogen 718onoxi de-containi ng of f gas

stems fromaiy gEhDaCgRKbEChIR AR hydRx Qﬁluﬁ‘%%]&qi%@fo@%ﬂﬂrib%oﬁﬁg%pﬁgc@@@ in
13 acid pl.ant or

| | pl d I | ant / or.
it act o) aferdi o, dheptlen A Tegilorl uldes nEoh, a8l R et ot
at | east orfdgeangskicapioxylit 2 plaat eldf @ ghfoxatpladf a
dodecanedi carboxylic acid plant or of a glyoxal plant. 5 1n a

preferr odi , . g i pi C_.aci | ' ,
sad, 1 8w oprerE ert REnrkoRg dfone 2gh in B, Eod Bl B &RY Iunion
adi pi ¢ aci ddansrade drarg Of-%?(‘?réd) rﬁyi opReQaRsrgRolgfof adipic acid formed is formed by
cycl ohexanaxdzgioh affeyanbmanoioyclohesansnt hminiured withatittic A%, desdesdppdg, for
for exanpl i ki deaS h. al, . v kS
(2000) p. 7& M?%SAHF%\KUUQ??& :%ggsl,” 0 tu%d&#’c,sgéilﬁ ta[l gg?s(zg?és)o#'c?é#g)’%aééhe
di fferent Bt ot PORE 3719 £ RIPRtRe IS 0CLBIEE Ph@ﬁﬁ@ FACPUiERtqgS of further
ni troged, mopgiénentsdandlotinglindsdgee, oxygeboaronoddxids, wrrborogemoxids) digsgen
wat er and ik v8teP BERMbISLIIS BRRAK WErpoliRgs.abovenent i oned _
dodecanedi carboxylic acid plant is substantially of an identical
pl ant type._ 15 An exanple of a typical conposition of an offgas of an
adi pi ¢ aci d'j§t apavestenggnes deflsgacetiertbeati® @il plantdeisybpieatiallyi @ an identical
reproduced giantttype. f ol | owi ng tabl e: Conponent Concentrations % by
wei ght ,cNOx 19 - 25 N20 20 - 28 N2 30 - 40 02 7-10 C»2 2-3 H20 -7
20 The offgas stream of an adipic acid plant or of a .
dodecanedi 3t 58Xy PiecCadi WPigdlasrmepsiiionpel ¥t &foas k@ §diPis 3%k PG ssy a
accor di ng tdpdebenddivaestixylanacid plaat ik irdeend wedpn tedolfoadnembredi nent, t he
offgas streamof a nitric acid plant is used which is fed fully or
partly with offgases conprising—di-ni-tiyogen—npnoxide—andnitrogen 25
oxi des from ot her procesiséLmighestich Goneenteatiges o by Weiest | nitrogen
oxi des are adsorbed and [for Ng nost part cagvested to nitric acid,
whi | e dinitrogen monoxi de TSyt cpnver tedszFop-exanpte] such a
nitric acid plant nay b QllppFlpd by nitrogen oxides whjch are
prepared by sel ective conbustMNon of| anmmoni a 38ndOby of f gases of an
adi pic acid plant and/ gr by ©f fgases of a dpdeganedi carboxylic acid
plant. It is equally 30 possible—torstppty atztii"é a—nttr+e{aci d pl ant
sol ely by offgases of an_adi Hloé acid plant -
. -

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

In a likewise 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

25  oxides from other processes. In such nitric acid plants, nitrogen oxides are adsorbed
and for the most part converted o nitric acid, while dinitrogen monoxide is not
converted. For example, such a nitric acid plant may be supplied by nitrogen 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

30 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.

The offgases of such nitric acid plants always comprise varying concentrations of still
further constituents including nitrogen, oxygen, carbon dicxide, carbon monoxide,
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and/or by offgases ofg a dodecanedi carboxylic acid plant. The offgases

of such nitric acid plants al ways conpri se varying concentrations of
still further constituents including nitér ogen, oxygen, carbon

di oxi de, Q&j‘én@&%}gl [l rgﬁéA)Q&QﬂQWq]a% C],%)m jhgogen oxi des, water and
vol atile organrc compoun n exanple o typical conposition of an
of fgas of such a nrtrrc acid plant is reproduced in the follow ng

t abl e: 5 CoflpaexempleCohee fitpicat icompoddityy ofiedryloffgadNOk such.d rMNB0 abi@ Glarids
57 - 86 an?ro%ucég}a the fftowidd@nie0. 6 The offgas streamof a nitric
acid pl afr;rt of this type may be used directly in the process

according to the invention. 10 In a |ikew odi nent of
the process according to tdampenasht | drencemieatioos fgswsigheam of a

hydr oxyl am ne plant is used NGl WhTEh, Tor exgmypl €, arrm) iais
initially oxidized wth gH—er—oxygen—to—gi-veNO—and——smal | anmounts

of dinitrogen nonoxide are N%P s a bv p%o&ﬁlct The NO is
subsequent |y hydrogenated w til; hydrogen to 5@—\% hydr oxyllam ne. Since
di ni trogen nonoxide is iert @naer ne 15 hydragenation ¢ondi tions,

it accunulates in the hyd rnrmn chreit—npreferred progess

versions, the purge strejam 01003 hydroxyl am né rﬂ ant conpii ses

di ni trogen nonoxide in fhe Habge from9 to 2L3I%by vol umg in

hydrogen. This purge streammay be used—as suchr for—tte inventive
purification. 1t is equally possible to concentrate this streamin a
suitabl e rraﬂ"r?e?ﬁ%ﬁtﬂ*fe?@dﬁrad“{)'é acioePlan Al this ef Monbk Herd ditetle it thggrocsss
descri bed admuveling20 thAecwerctiongl y, the present invention also relates

to a process as descri bed above, wherein the gas mxture GO is the
of f gas i.C acr | ant d/ or of a dodecanedicar ox lic_aci

o1 ot ottt OF SikBvEe Josres nciReor” e aoRgRR ST b 1o aferticn, the
and/ or of a:ffgats ritreasic bida glydrixylepéreap@dt W used, he widhgde efanmie,aginpiocia is
acid plant rﬂﬂﬂﬂﬁyobxrd%éd Qﬁrtrﬁaﬂoﬁeémﬂl @@Q@XMU %n@cérﬂalpb%hn@ngi Anittfgen

a gl yoxal plant ossr

ot ding oG Rl PE oY BETRURN TN Nl & SRRk pllRoHeRSE R
monoxi de f otydiRgen; o tdie prwér%glgmlrrer ePacendipitiogeryi merexidentieringit j wndep the
the pregmr atydesyeviatort bendititesMilaceec@aeesh theoRydbgdd¥NGB., Inasreferred process

descri bed, Je%rons 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. 1t is equally possible to concentrate this stream in a
suitable manner with regard to the dinitrogen monoxide content as described above.

20
Accordingly, the present invention also relaies to a process as described above,
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 glyoxal plant and/or of a hydroxylamine
plant and/or of & nitric acid plant operated with the offgas of an adipic acid plant and/or

25  of a dodecanedicarboxylic acid plant and/or of a glyoxal plant.

It is equally possible in the context of the process according to the invention to
seleciively prepare dinitrecgen monoxide for use in the process. Preference is given
inter atia to the preparation via the thermal decomposition of NH,NQOa., as described, for

30 example, in US 3,656,899. Preference is likewise further given to the preparation via
the catalytic oxidation of ammonia, as described, for example, in US 5,849,257 or in
WO 98/25698.

In the absorption in step (i}, the gas mixture G-0 is absorbed in a solvent mixture S-I. In
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30 exanple, in Ug 3, 6?56, 899. Preference is |likew se further given to

t he, preparation via the catalytic oxidation of amonia, as
descri bed, for exanple, in US 5,849,2571r in WD 98/25698. In the

absorption 4 i Xt U WS . i
mixture S e iRy Bl See TR UL & Bochile rPRRRNE S e ry B of
i nvention, FTOMRIOBGEOMEI @ MRSHSKMHER g dhe GrusldisaAforRetafoaliens stream and a
absor pti on ¢omepesitivo EHoddestanpasdionnCihée Hen. tréehed fafeorin stepn(iiaf Tigmgas

stream and @ixufO PP ddsorbem HB&RRPIBASH ELOR SbtdnlaSsdRgimbdgated
further 4N step (ii). The gas mxture G1 is described fromthe

conposition C-A to obtain a solvent mxture S-1'. 5 According to the
i nvention, Adrergestonhsinyeetias, hecgasonixtiss Cat corsprgesdit tgast digéngem moxpxide

and nmay comgid Bey EemhpherfutdmReneBhentsAccording to the invention, the
solvent m xture S-1 used nay be any suitable solvent 10 m xture

known to those skilled in the art, provided that it is ensured that

the gas mi xtepeedingGiqthedgyridipal the spivient mbder IrbHexd Gy hesamt syitalist solvent

part | yd*a:b_soni;p&de khawrs toethoderkilledl iy & art, prauided@hdt icieRpsired :ftimtdier@atsr AeRe

nonoxi de 1 Sa¢ : Xt Uk nal ly conprise
Sk E@ﬂé}%‘ﬂw;@ﬂ%&gggnog%?ﬁ%ba@%t (Eabt Sy goldigd 0

further conponents. es not conprise any further
steps after step (ii), the conposition of the gas mxture G1 is
i dentical tlo atémtAlok gdsemiphise rG-At eanepriGing. dihitrogére opbide tihebigaed. The gas

Obtain i e Al ATURLARY CBlnprSe Ml FooB R o SRR ddps not
i f appr‘g‘:’pri% s ar@ga?& esgﬁ%s _ﬁft‘?{tgg% (@ﬂ% FW?%logoﬁttggtgaﬁme%e -1is
present i nve@ticaho theT thequasanisondeshiti on C 1 conprises dinitrogen
nonoxi de and may conprise further conponents. According to the

i nventi on, i e |se r. from70

o 50% by vBieB s Ak Ba TG dRRID R Sen |8 1p 2 A8 Bora) 8 Mdtep o
vol ume, nordtains isuid erraptsition erh %ﬁﬁr@*r@zd)@@g)g%mﬁ@md%@a@rIaan@fop@ate, a
t he i nvant igaseothenidasc®us Inithé corteG & hddiredcon alveyition e 1igeid, coh@osition

exanpl e, fr@.mc%r&pﬂséégmmsgg@wﬂ?xieé ﬁ@ﬁggg%mgﬂt% ﬂqué%gojﬂ lefild v from

6 to 16% by volune and nore prefera vol ume of
CQ2. The gaseous mxture G K further conprises, for exanple, from
0. 01 to 5%Awcording tentie dfvenigmehe gesersiraixiuye 3 drmotpEses f@%Xayn ple|fuome 70

and more prigfoepaby Yolliemdr HirdkrodentRordxR BYptRiiY FBrPfs X486 By Biithe, e
exanpl fronP 0 iyof 1%£y \é%l,/uEE Olf arqon, . Wneie 1t he .sun’tlhof t he .
conponént s P {HRY GAVLEUR s P YEUBSKPSGHENE I {16 'TeiyicBy e \paRaRHs mixiure
Accor di ng terit addiianadneeroprisashéor pxemelss freay4 o Pt wevdiume loé cadpeplioxide,
For exanpl esspktialysfrod® 9083 By &oiumd Aed §RRE BXxfer@bly tilten BHEI2M by volume of
I nvention t@@% 'lth"éréé.k%roug LEREAESK 'flﬂ%elﬂq)%%plﬁgéél}efgpexa%ﬁg,sfrcgrﬁ‘)oﬁp (?o (Sl’/2 by
volume of oxygen, especially from 0.5 to 3% by volume and more preferably from 1.0
30 to 2.0% by volume of oxygen, and, for example, from O to 1% by volume of argon,
where the sum of the components of the gaseous mixiure G-K adds up to 100% by
volume.

According to the invention, the process may comprise further steps. For example, it is
35 possible in the context of the present invention that further steps are included between
steps (A) and ().

According to the invention, step (A} may also comprise further steps. More particularly,
it is possible that step (A) comprises a further absorption of the gas mixture G-1in a
40  suitable solvent mixture and a further desorption.
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According to the 1nvention, step (A may al so conprise further steps.
More particularly, it is possi ble that step (A) conprises a further

absorption of the gas mxture G1 in a 180 suitable solvent m xture

and a further, mrpérh gﬁ%@t? rtv@m[arp HbrEifd Paétegﬁo igﬂg&%s as

the present i Svention er e’ffor e roces
above for plFEFHRAd r@boé{eé%{spurﬁf&‘ﬁwegaédﬁ‘ﬁﬁf%lcﬂfﬁp g FP"SE&’QR”WIC’&eWhe*’Q'”
wherei n stségp (M rdditidndlly combtisesciens (iisesd étveps (iii) and (iv): 5

(iii1) absorbing the gas m xture Glinasolvent m xture S-11 to
obtain an offg S d a co t|on r

mxture 26 2 f Lo « ReEBMBAET Fro AT ¢d B SPrAmE et o i fa SRas
S-11'. 10 Accordi ngireamtang alWi“@ﬂC Bhe solvent mixture S-11 used

may be any suitable solvent mixture known to those skilled in the

art, pr ovi de_d tK'/ t detsmjot?t §%%%%ctt§rga -2 fpoeftw %S ;iv(otsﬂiroﬁ C %’t%qobtair% a\ﬁl:)lvent

especially d|n| ogen fon |'east sorbe
step (A) does not é‘ﬂﬂ‘ﬁifﬁ%@ -any further steps after step (iv), the
corrposi‘]t]i on of gas mxture G2 is identical to that of gas m xture

In th %Br%‘i@tto tﬁ% :r‘iJéﬂt:cPr{ %@Q@ %rﬂ"rﬁgtt} 8@3[; h&ed ﬁaa?'b% ?rﬂpaﬁt'aBl'eesolvent
g

t hat step i
(i), (ii), Trirg g TPI"K‘BSQ TORPIT LELT BF‘t"H’@P t@fttétﬁ%e”t'tﬁ%qi gt H*& gasgnixture

further absfbﬂpesnm@lt)adldstr@gsrmnmlomds. is Boleastrsttyrabeprbet. i s possible in
the context of the present invention that the process conprises a

pl ural ity ste and or a ps.(iii) and..
vy ™ 58”) Sl BB e) badhtodnahr St e il e, Abedlerbmr b balifion o
process as S@esukied- ?ainﬁﬂé\t'Gﬁ@ﬂ“@Uﬁfg%fﬁlgﬂae fas m xture conprising

di ni trogen nonoxi de, wherein step (A) conprises further steps. In a

preferred ‘?H"Pr? «gcgﬁg{t of th%}}rgge%?ﬁﬂl%ént?o%cﬁ éjéigg gbé’sﬂ%i@?na‘t ’&tée%”(fA B well 2 steps

conpri ses,
a further éﬁ@@&l(tﬁeﬁ’{ asa’Y%‘oass%téB% (i Gk Yiipaed ('V(’)i \??mpt}\ﬁf?@rfé'ﬁﬁert ﬁ@p%dm%dwg
m xt ur €9 Sftﬁm@bsarbtuor&raetdumdrpttém:or ding to the invention, the
solvent m xtures S-1 and/or S—II used may be any suitable sol vent
m xture kn tQ those. Skl|% W n the art 6Erowdedtha it

(

ensured that" BEAUSHdCEAIS§! threo Xt dRe deesest %&B?%H“at §?ﬁ PHIEES

sol vent mi xaompeisessa blusality G-stepsf(frantiig) cailssmnptity ohsteps §if)emd((iv). or (iii)

of step (A) are those which have a better sol ubi lity for N20 and

preferahly al onponent th for the

Conponait 5 |5p 1O e et Baeresk B TEN b 038 thdeaiiin g Caopie above

i nventi on, femairfgnyeges mlﬁwr@r@mpssim aindiregrengnonoxigeewhengin gep O gampgises
further steps.

In a preferred embodiment, the process according to the invention comprises, in
30 step (A), at least the steps (i) and (ii}, and, in a further embodiment, also steps (iii) and
(iv), wherein the solvent mixtures S-[ and S-1l are used.

According to the invention, the solvent mixtures S-1 and/or S-lI used may be any
suitable solvent mixture known to those skilled in the art, provided that it is ensured that
35  especially dinitrogen monoxide is absorbed.

Suitable solvent mixtures S-l and S-Il for the absorption in step (i} or (iii) of step (A) are
those which have a better solubility for N,O and preferably also CO, as an inert
component than for the undesired components of the incoming reactant gas G-0.

40
According to the invention, the solvent mixtures S-1 and/or S-ll used may be organic
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PFO000060719 17 s% 1\?ents or aqueous solvent m xtures. In a further

enbodi ment, the present invention therefore relates to a process as
descri bed above for purifying a gas m xtidre conprising dinitrogen
i de, . . T . .

1T or 1 he g baat Hystie Bt Tkihe, 17 ther ARG tnghitkUciayenton
sel ected frORIYHE roAGF dApa CIRSHSSt PRGIBICTIBRG Aore S8 veHivdIdafd 988 uBbiise
sol vent m xtam@tsingAgoivpgimgotaxiddevtiernie fitd suivent héxtoregihdcthe sbivent mixture
(ol ol S s 8 SE ity b i, Scon® pRLIESD) LR Sgleckid ik ine

in nmo of solv .
secondarg;oc%r%Bﬁ%st'sgmg r?&gzgaf]ﬁés%ﬂtﬁia{’fﬁ%g%‘iﬁ %o)ﬁ‘feﬁ’bn’i[’%“rl?ﬁe ?bz or _ll)_ﬁ_r

this ratiois 10 referred to hereinafter as y) is at |eas . IS
Eat i 0 may bacodedies B tﬁ@%\feﬁﬁor_ﬁ,@t@‘éﬁorgbﬁﬁdisﬁivﬁ#@'uségmmny@o%ﬁ&ti% ie/)\fchiéhhﬁe
902 val ue 0Pt PTG EHAERE A KR SEny 5RGn BRIBLS s Biippstec
of great erSECRBFATY (CCOMRAOBRBIEAMNAPT dhe gioadiians exsinaLB) then apserberc (thisr rage is
gr eat er1 hamfefed Gohé&peanpbess gl is uit tieddt 6. OTiga ML FRlyVEH stedmted! ©F each
ot ome, ror BV Bpe e kRACREEIn 1l GRS, DR DR BeahETRheR g o
or unsubst | PREE Bl vk 7 doz &iopb &0 3@ refermbleiara R0 2Bnantks yie value of

| act ones, |grestenthanniol pictesbly af dehteh@landiSs in wiredulrof BFeatdrttid 25 of
t hese solvents. 20 According to the invention, preference is given to.

solvents which have a boiling point at standard pressure of at |east
100C, SThceEXAMRES dliRdabiena Gabity pveTte s¥gs oekamplor HPNaSKY gudyocarbons,
stream of tprefesdi8yphbéng ahtbasf Stdaebahestomsemord prefetdblyi levingsatl ¥esit & carbon

Good sol ubi | oLy Parrer'ol MR IUF BHARCRIG ARG Etre HRe, s
gy t he rati|80t8éﬁ\gae°ﬁ?msi’Wgrilﬁgrﬁ%yﬁalﬁgés@%r@ ‘HF“‘N’Z’E?%?WE%& Sﬁh@ﬁ"ﬁhase
and the nolar proportion of N20 in the |[|iquid phase (Henry

coef fi cagent AcdoMil to the hvedticTpldferéatdIR JRANS sBIvBhERYHIM Mield bR point at

di ni trogen I in_the.so o LHI atio for,_an organi c solve
used in the%rﬁb%)élt’ g?esstsere ‘%tat%fféyi?gé pr§’+”§§§%'F§e‘?'€§’§ e, SRV rggﬁseﬁi’f) fithe
pref er abl y 9788 sirein of 85, absarer end atthg desober ef erabl y | ess than 500,
in particular |ess than 150. Suitable solvents al so include

N- et hyl pyr i e i vl f ] i, nethyl. I

pr opy! e gt seo S S offene? W7 8K sl §fh Mneovsy reve -
cycl opem arP°d %ﬂi}bf elpr dinitmden sntivele; $hgsolubilitvs precifisgivelte rafio beiween
Er gsg_nt h: nvieatpadiz) pfetssurexefg‘mcein the gifs mm;;;m,thelmmlabmp?ﬂien o;gi:léo in the

, 2-di chl or n , . for - »

m xture of ?gﬁuéﬁd(ﬂﬁrgc&ﬁ%gﬁ’s Fh?f#lﬁé( r@gﬁ%ﬁ{&@ﬁ%g rhbo_nUbl“ty, of
atonms, and ’%lffﬁ%%monsﬁ % di glee?")"feﬁ't'a 'Hy gﬁ‘@ré&@”e‘?ﬁ%? RENENt yggd in the first
present i nwier eba0thirpebrably Esatiean 100G npore qesferdbty lesd thaputSd, yiartgukarly

gas ni x3our epreerayly B thadisobt ih QARRUEPRAY e, B9 descri bed above,
wherein the organic solvent is selected fromthe group consisting of

t ol uene, nitrobenzene, .
Suitable solvents also include N-methylpyrrolidone, dimethylformamide, dimethyl

sulfoxide, propylene carbonate, sulfolane, N,N-dimethylacetamide or cyclopentane.
Particular preference is given in the context of the present invention, for example, to

35 toluene, nitrobenzene, 1,2-dichlorobenzene, tetradecane, for example a technical-
grade mixture of saturated hydrocarbons having predominantly 14 carbon atoms, and
dimethyl phthalate.

In a preferred embodiment, the present invention therefore relates to a process for
40 purifying a gas mixture comprising dinitrogen monoxide as described above, wherein
the organic solvent is selected from the group consisting of toluene, nitrobenzene,



PF0000060718F%08000?07219d| chl orobenzene, tetradecane and di net hyl

pht hal ate. According to the invention, it is |ikew se possible to use
aqueous solvent mxtures as sol vent n1 xt8ure S-1 and/or S-11. In

pri nci plre, § heyaRAUL. LERBIESRBhY o L5 SibbaRI 11ty 5 of the

aqueous sol vent m xtures for the process ording to the invention.
In particular, the solvent mxtures S-1 and/or S-1l used may be
solvent m xﬁmoed;'n@tto treaisventioonipid Biemiseb0dssiple Wweughsqueousabenbasedesns

the overal | sy aikturd g.I[ ‘éh@lor kL. 'lﬁ pﬁ]ﬁge @1@5&‘30% ‘?erhé'rk% f&%pl?‘?@rt ﬁétsuﬁéblilty

t he pressenttl vention 3 £.S ‘h 3 % et

within & pafti ulagFe?Lﬁné%Ve%cE]B{f‘HFﬁ °t ‘?rPéO?ei?\?eﬂ‘E‘"i% 9 &° s\t QB?@’OBH In
for an aquem}@m&@‘, o s@dvant mixyaseSl §ﬂd40()|8 -l xagmmay liensatyent mixigeesfatdemst
2.0 to 8.0.cdrhpristhgab®® BOGSIgA! 6f ivateranses dange etk §ch\een|t iR, ADis also

that the p"b(gsfsm ehﬁ tﬁglégﬁgi?t &%é’@%&eﬁ‘f‘d%\@%l% th%t he ;EH %{ he $0 “%%gmlxturte 1Red

i ndi vi dual
appl i cati oni$ Sﬁh‘é'“ﬁﬁllal%rti?ég’é[ﬁr@é AFgording EbWﬁé"rV@P%fPrl # %Wﬁli’]ﬁﬁbll far amaqueous
gl ass elGect sadet whikithe agorbeamgal inbihatradgdébar eltatnds @gat iBsdlsa pbedifierin

of known p%oc@*&anc@'ﬂzttﬂ%@i%ﬁtl@?ﬁ%@ﬂ%ﬂ @orrg%sé’c‘[ﬂ 'gﬁg'tsol ertnth'lwgtur%s S-1 or Sl

calibrated a erat.ur e- conpensat ed ectro
calibrati onuﬁe&ﬁﬂﬁ}gﬁwiguﬂﬁpﬁgfp R BIGRT thé& [ﬁﬂasurerrent tenperature, a

tenperature conpensation is used. This definition and this nethod

correspond fr0tbRenet bRt Youabich,| h reﬁeggtﬁ@@%th%c&fﬁn%m@wcé«/aﬁébze
sectl on{ﬁlA@ﬁ%ﬁ'%[ %SOde\)@'l%}&f?a%ee)g Gr?l“éfﬁ éjetfeg%r?ﬁ% aﬁ'?ﬁ? %}fgerdg&np\érap Al

conmponent s, PR gpEcara beiediPhBteAFErEMeTd Mitkiadealibrade candbiempgraniedwmpansated
the sane tigmss tdiectsol Bt @esehithaiidd e@bediitbt HRRAN frd®NO¥ GRedslrement

water is suffigl zﬁﬂrte (%:Oteﬂfp@'aqg éa’{f’%éﬁ%‘étlcﬁp rkcﬁg'éd’ a‘FHQ %eﬂrWi‘cEn laﬂgsth%‘ method

sol vent has

presence of CY¥HIERi Foat{‘%&uﬂﬁ'f‘ﬁytYaéigéHPAﬁdﬁ’é%‘@é”dﬁf@néaf%t%ﬂcblebﬁl e Appl.
occur. A tOkersa@B0R) A1 1)Nm X6A812200 mat! ieopeaidllytshetiogats! thetext)ur e
obtai ned fromthe desorption with an or gani c sol vent can occur, which

woul d nece taeadltlon puri fi ion steps. 30 Accordlngtothe
vent i on, o RS fi @8 FRbiegRonts GeusHAIY diitioden

solvent m mpmmez)anfanal@qummes ditviea samexirue, éhe Absanii sodutldy bheinitrogen

invention, jnbnd&ddRsedidy |§ shﬁéﬁbnftﬁ%eh%% YigtHer Hbﬁ@err@tlcﬁ Wwaisesd & Soiddht has
organlc and t vent

oI IS .an
ol oni 2 HevBios Mate et Plaelldbaile B b tREShes o/ aRnofiiaTe Binkrogen
used i s an MaaeKduosHetE Promenrs wceuradd theneamse timen nordoxtantieaton| of the gas
organi ¢ sol medure cbiddyefrGrANbe ¥escrbtid withen ir@sfd bollémearhi Bur, RMHidh would

sol vent mxﬁéggsété ?@J?tﬁjon%%%ﬁ@éudg}dﬁ% e S-11 are preferably an

aqueous sol Ven ionally preferred that, when the
solvent mxture S-1 and/or S-Il used is an aqueous solvent m xture,
the pH3f tAeocadiugauibe Solentod, botxéavent nixtsetS-WetdBA] Ray 48 apairyatab@vent

range. mixture or an agueous solvent mixture. According to the invention, it is possible that the

solvent mixture S-f used is an organic solvent and the solvent mixture S-1l used is an

aqueous solvent mixture. It is equally possible that the solvent mixture S- used is an

aqueous solvent mixture and the solvent mixture S-1l an organic solvent. In the context

35 of the present invention, both solvent mixture S-I and solvent mixture S-l1 are
preferably an aqueous solvent mixfure.

It is additionally preferred that, when the solvent mixture S-1 and/or S-ll used is an
aqueous solvent mixture, the pH of the aqueous solvent mixture is set within a
40  particular range.



PF000006071%}:00800%(3}/7 virtue of the inventive selection of the pH of

t he, sol vent m xture S-1 and solvent mxture S-I1, alnost conplete
depletion of NO is achieved. This naked9a separate renmoval of NOx,

for exanpl eB Vrrﬂ@%%h@ﬂnv@ﬁ%s&émﬁ%f%y% o?'dl@e&ffvelﬁ?lrﬁxtu{%ssq and solvent

result, in gr ocess accord
exanpl e, alr% Yo SilsRmest SOFEB[ﬁreaH?FH%HCI”oﬂf pr t'%éC*B?WuJP'SsWE%Wvﬁ%PﬁFate
NH3, whi ch resiousled G, dor @dugpiangy agent df eNOher BBROeNDagrpedisogs. As a

resul t of treeurr:@rmrrreobﬂoeésssedcew rathréhwémubﬁ tHér%f§rfB?gxérﬂp[@C§I96 ?larrer% of
with th nt.i o nt . m X t he

i av e

ol vent o xedaagin & e PRodleh Steand fiddi SuaPLF 1558 6%z Fbid g o
depl eti on dhe RGNGx sthgeon| y a mininmal change in the carbon dioxide
content. The sol vent m'xtures S-1 and S-1Il used in accordance with

the inventign h sﬁ,t % anﬁg\[efﬂp ﬁg;ndgm{é}q %C%%gg?enoc?n ac&%rdénce with the

invention, ‘a hig

especial |y 'HYQW'PFo@feWenﬁJﬁ&irﬂaﬁ saifentcAPBEn I aRe @é. th%tsobfﬁ'ét Sighget$Helt is
t he abs@ utmssibleuddpetialy faciicve igoogesplstnosi Me, with bhig asainestchangd rite
S-I or Sl Jis&fqibRde ﬁﬁdance with the invention is sufficient to
achi eve concentration. e solvent mxture S-1 or S-11 used in
accordance with the invention has the advantage that, even under
pressur e i nlitehelyanéseriaes SF adrit-dnised treabedidzinte age thenorentioddaveiat the pH

;gL gg ﬁ Zglﬂvrg%?ler@nﬁﬁqt Eh%g&ﬁane%c%grdg%g ih@erltidg, 'd‘\’rﬁéﬁ'ée'fbon@r f@thﬁé cﬁé’sﬁed
range f1om FHAEE. BPoREY e R R L N AT
is a good absolus solbibly efi dinitreeeje mamoridsiiddheusdivenlr ixtrdi DX iodS-il uisefdn
sol vent 25 4fcsiddhes With ki @ivBBliorD &S &ifvlrhE o Nneyidke Mr@éﬂﬂitrohn ThBesdasmt

mxture GO g [UE R ﬁqrseé th gc%P%'ntce qgtﬂéﬁg invbhicndd the gzgp'%w %} h’iartl even

preferably WA 7 rangé "from nore prefer

range from$der tRFeSUE IACHBr RIEARNCEO Ot KENGeYiBHAG Ginitrages WH“P’QC‘%&%@G&HY
bef ore 2or duoblegstdeeurcont acting of the 30 gas mixture with the
aqueous sol vent m'xture and then, for exanple, the pHis adjusted by
sui tabl e measures %gual |y @gssi pble in accordance with the

i nvention tARECrHRe ‘?rgﬁs'ﬁ?’ o dieniid b "% GIHRRUFsTONENE M¥iurq [y the absorption
princi pl e, maepmEferabiy,beiin the cogddmoe 3 tohs.0 hat thisvghtdcoordinaetoatlg irseeitibn,

% agljlr ”e?(sjtl;’lér%srs é”?odﬁ‘%‘é’brétfbnt Mﬁitrﬁ&ér\ hﬁ)(rirokrﬂe the c%'rl?otnl @Eklﬁ?@r ®he solvent
Cros e " opidi Wil SsP iRy, b PESRb Ths B Mt G o sie spSped
aqueous solteensmall degnee, If ot abaBwr efd ihefadereblyrwitiint erramghaefrorabisartqat?'mnmore

and the pH d:efeply WithiRlanahdrerd\6afoi 1@, range by suitabl e nmeasures.
40 According to the invention, the pH can be neasured continuously or

di sconti nuously. PF0000060719
According to the invention, the pH is measured before or during the contacting of the

30  gas mixture with the agueous solvent mixture 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 measures
35 known to those skilled in the arf. Suitable measures for adjusting the pH are, for
example, addition of an acid or alkali or addition of further solvents.

For example, the pH of the aqueous solvent mixture is measured before or after the
absorption and the pH is set within the inventive range by suitable measures.
40  According to the invention, the pH can be measured continuously or discontinuously.



PFOQ0006p719 . .
20 Wen the pH values of solvent mxture S-1 and of solvent m xture

S-1| are adjusted, the pH of solvent mxture S-1 and of sol vent
m xture S-11 can be adjusted i ndependentdly of one another. According

to the invegkinihe bﬁlvia@e%ﬁé)olpé?ﬁ%%yﬁ é-irt‘%% gf‘ééf\t/éng‘ﬁqiﬂgﬁﬁ‘e)sfv-lel%% I¥§j{]l§t§d, the

m xture S-1_or _of sal vent xt ur S j.uste \ r,
2l 50 possi bP'a of AOHST THIsHE RUE 4 SOVAR! THIRET bAST Bp altegigapendently of
sol vent m xong en@hér. Aacordingdoltheeimvemtioxt iigalsS-pioksible that ady tret prd of solvent

within the safRer@NaR. ofl Sorldi® HRAFEE-105 Nt EI8REver N QIR poddiole in
aqueous

ol vent , m xtu i s understood to. nmean a sol yent m.xture at
et o ot FERAES B SERES BT A5 b B s e 57 oo iV eure
100% by wei gtitiodk agiitstad wiglieihersapieragge.| east 60% by wei ght of water,
especially at |east 70% by wei ght of water, nore preferably at | east
80% by wei ght..qof f.0 I t 0 . ght. [,
The aqueousmstg vcgﬁfe&?n&;({h&rére%%?@r% gﬁ?@ .ar!cg %oiuggséf ‘}%t eé‘%{a '@8@?%@{0% to
wei ght of wWaEeR 2 healmiriure £ teashsemeising 80 Gy weiphbefresers for xpgets from
m xt ur e10 1550tet (O%e be neighhwiemten prdfirabyfay eastb 36 byetadie of Wates gahoceissat
as descri be ; i §i ] &l 84 0Q Gk ni e
Tonoxi de, mﬁaﬁiﬁﬁiﬁ{ﬁkg%ﬂn{dﬂ%ﬁ%ﬁﬁiﬁéﬁﬁ%%‘f ?%%@Eﬁé%?#&?ﬁ&%?& o
S 11 or the®@HRRA 7Sk A0k PB-Weighiaofh Walek ol N ABUGRUR: SRhenE mjixture preferably
conpri se(s) canpriseast 100081y bwwicgdt cbWvaisatbmsed basadh ¢ase @adhe cewell egueous
t he overal | @Iy eture20 M xture. According to the invention, the
aqueous,,sol vent m xture, in addition to water, may al so conprise
ot her pl) ar water-m scible solvents, for exanple glycols. In
addi tion, thee pepeebiryvesiny ditrefaiexalsperclades weld pwsesnverdesprlyedapbove for
conpri se di sgeBiNgd ¢l insdurk tordhispyanmt-6gsrahiotonde, t gerahkad isoRBhBMiture
or al kal i nesgar i), BBkl ERREch 3 b DYFIRxbass: o Nudr agencarPoRahess.
carbonates, nitrates, nitrites, sultates, hydrogen phiosphates or
phosphat es. CHRRIEEEH) 7§ 9@t Qe by ekt obwater HEsed it eih ¢¥e $a|the oygrall gelvent
aqueous2®ol medurem xture is less 30 than 5% by weight, preferably
| ess than 2.5% by wei ght, especially less than 2. 0% by weight. The

content of g,{?lt ., in the a ueoug sol vent g}'xture is, for exanple, from
0.0001 to SHEIYINRBIGRE NS EreranAgUsGERly Db e Sinasirispn de paiar, may also
especi al | y ¢aroprise. Gher polap vaderbpisuiblegholver8s, facmadipeg glyoolshén addition, the
I nvention, é&%oﬁ@%ﬁ@ht ffixtgRl b8 Wl Eg%é&?ﬁﬁé&ﬁ a%_@'éﬁ%ﬁris@‘ didddived! Saits, for
prefera,g)y cont rlol I gdﬁ)?yt corh%f}#.nuotj?zslexé o Eﬂl sc%ﬂ%l nuF sl% reglll aglélg..g
porti oncdf PRIPIE SRR he @KAlemP r AN £7L REMET: Aipecially hydroxides,
appr opr i at ehydregtingstoedatapo oarboodies,r eithtesonidas, swliakesuriydrogenploasphafieagor
to the invepidspRatebhe pH of the aqueous solvent mxture can be

adj usted by neans of any nethod known to those skilled in the art.

More particularly, the pH can be .
According to the invention, the content of salis in the aqueous solvent mixture is less

30 than 5% by weight, preferably less than 2.5% by weight, especially less than 2.0% by
weight. The content of salts in the aqueous solvent mixture is, for example, from
0.0001 to 5% by weight, preferably from 0.001 to 2.5% by weight, especially from 0.01
to 2.0% by weight.

35 According to the invention, the content of salis in the agueous solvent mixiure is
preferably controlled by continuously or discontinuously replacing a portion of the
solvent mixture laden with salts with an appropriately adjusted amount of fresh solvent
mixture.

40 According to the invention, the pH of the aqueous solvent mixiure can be adjusted by
means of any method known to those skilled in the art. More particularly, the pH can be



PF0000060719FO£{)0060J1usted by adding a base to the aqueous sol vent
m xture. In princi pI e, the base used may be any concei vabl e conpound
whose pH, as a 1% by weight solution igiwater, is > 8.0. Preference

is given in espemdf\%F&%ﬁghé Q(\_{ 'S%Blve@to Aising strong

i nor gani ¢ base s roxi des, car na esS, hydrogen

car bonat es or phosphat es of alkali netals or alkaline earth netals.
Parti cul ar Inprietipleethedass uged eraythe arsi cogpctlagite cK@EpuMaR 008 piaddCO3% by
Na3PO4,  K3Rfdgnt sﬁﬂﬁibﬁ Ifrpwaielr Yis Br b, Qﬁr‘éf‘éi'erﬁc% i gﬁzeHsﬁaeéoraé}%e%me iflvehfih

f or m of a oncen ueous , sol cont ext

o oont Sndentsin State THES hedRes ApaiEakyle des. U Bl miarogen-
from 10 to C@ﬂ%ratﬂﬁe@mplmpmtean@ afkelf ety yorf akhafu@o eadh55Wag uEedisular

sol ut: ong0 }j’f@f’é%nc@r gf @rvéhl ¥ fusp@ Raokn kOW, a|q S [ﬁé}l{@gg (}NﬁaP(ﬁaorKgPOd,
exa e 0 us, %
sol HPI ons, %@Pi%\fgg'se%rgegl 'gﬁiﬁ%ﬁ%g%r Q[%Oblfg g%g% §%| @ﬁg%é% aqueous

Particul ar §9f8iPBrence is given in accordance with the invention to
t he useipof an aqueous NaOH solution as the base. 20 In a preferred

embodi ment th%@wtgft'ﬁ s prlag\%g Wi\}eﬂpon tsﬂﬁat?ﬁ%@nc%ﬁﬁgt d[rﬁra%ggé QFQ ?05 8mple,

50% aqueous
sol vent i XTQ® éolt%a%éjaﬁl’s‘?%‘éf 39&81 F?f@ fesalhaam Qsoetpééf/‘é@q‘ﬁ%ﬁlsP'Hﬁor@' BlPpe
consi sti ng méfeadbialromne2d & 5hYdaouecde ssoludibks| for megmabiec?% arakess sol@fions,

al kal i et %5%‘%‘1’4@@9@@%%9&{@@)‘% Rubsld sBREGhs, PAHE PRAEESs asl%lglﬁ hd BE 50%

earth ta I‘OXI es, alkaline earth nmetal carbonates, ali ne
earth aIal BrHYUNORFbonat es  and al kaline earth netal phosphat es.
In step (i), according to the invention, there is an at |east parti al

agtsor ption mefmémvfr PRferedd M éivéﬁ Q?fCacQ:ofdatn@e Sfﬂ{thfét llrmte?ﬁédff]?o ??hé Us@ of an
optaln a CQ | O as Stream epleted O he
ARE3L hEBHEosRD B e :

absor bed ga the present invention, a depleted
of fgas streamis understood to nmean a gas stream which conprises the
gases rmgt ab%mrbf@dei:l Rriblogingdrs of Piel PEsand intvBRtidONetse u3ad M8 X frdme2550l 50%

or S-11. A conprises the solvent mxture S-1 and
t he gases a ung@ﬁnghsgijg&] 40 When the solvent mxture S-1 used is

wat er, the conposition C A conprises, for exanple, from90.0 to
99. 9999% byFonedxghtple fthaveteof, thesppeioas |spivenD mi@ire0is t amlj @9 89 %dding a base

PF000006071Re24ed from the group consisting of alkali metal hydroxides, alkali metal carbonates,
25 alkali metal hydrogencarbonates, alkali metal phosphates, alkaline earth metal
hydroxides, alkaline earth metal carbonates, alkaline earth metal hydrogencarbonates

and alkaline earth metal phosphates.

fn step (i), according to the invention, there is an at least partial absorption of the gas
30  mixture G-0 in a solvent mixture S-1 to obtain a composition C-A and an offgas stream
depleted of the absorbed gases.

fn the context of the present invention, a depleted offgas stream is understood fo mean
a gas stream which comprises the gases not absorbed in the absorption in the solvent
35  mixture S-l or S-1L

The composition C-A comprises the solvent mixture S-l1 and the gases absorbed
therein.

40  When the solvent mixture S-| used is water, the composition C-A comprises, for
example, from 90.0 fo 98.9999% by weight of water, especially from 95.0 to 99.999%



by wei ght aﬁﬁooporog %7;1a9bl y from98.0 to 99.99% by wei ght of water; for

exanple from 0.01 to 0.25% by wei ght of dinitrogen nonoxide,
especially from0.05 to 0.2% by weight 22nd preferably fromO0.1 to

0.15% b ' : i, nj | de;

0, 1% by e el afl Rherb8E R UBH (00 bBfe B ARIING o o8, oy Haholsiram

wei ght  of c&Phdf Uro%ki e weight obdHEreent MeRPHdD 0erPeeiglin frems ByPows: @-R%f/’o by

?f nit rogfanwgiga&qmicp& 'Orgf%kablyflgr;gé(gi mw%&?‘ﬁ?@htb’é@m}@b; ﬁnonbbrmgemmple
or exanpl epfh ydh10e & 9%l iRt of‘"%rg 86& id®0 é&Hg}aﬂy o 8‘80%0 0,05% by

I om0, 1 1,09 t an refera rom Q. to

0 5% byP weV'GREL BF SabP fivia 1ok Sxamue TR oMt 65 WHOT dhgiggaen

wei ght of sspdicialy iomrGe@®, tods@ide baMejghtt nbnitrogdn; far eka®eliyormgiCgHo 1296 by

preferably \i/éiéﬁ{' & -s88iukPnitee, @sF&AIMFoNe D ahb 109 B9 UeiRt Bhd bat&abk%om 0.25

exanpl e from 01 to.0.1% by. wei ght of sodiumn hydragen bpnat e
especial Iy fr Zg%%bf"ef%t@{(%ég“ﬂy ngﬁpgﬁqr %@W&%ﬁﬁﬁgﬂg% F8% By Weignt of
hydr ogencar $stian elitraipdesnegiedy fom Xy dred - Bndyavgight amherefarabyf freme0.25 to
zormog_em s @f5%ceymesiHt iddsofiuf ARdSs; Upr éﬁar?;ﬂ@%d?ﬁ’t()\l‘@joghﬁ:- 0.3% by weight of
ccording tQ t e e I e,icﬁr
exanpl e, fr%or# J}gﬂ.’tﬂk[o?%k%@/g %étgvggﬁ%kea%gfﬁ%'ﬁg%gﬁe@ %@%ﬂ 5‘?%@1 % Fem
to 1.5% by WsregRcamanpeered HBFSF off yRED 250 tagan. dhepny 81 thgecagiponents of
argon; for exanpitenfC-aradiis Qpteo10@%bhweaigHtume of oxygen, especially
from2.5 to 7.5% by volune and preferably from4.0 to 6.0% by vol une
of oxygen; for exanple from1.0 t 0% by vol une of dinitrogen
MoNoxi d’gé,1 ZBCQ-% B%E&WV”V?HWPQ%@ 8%33[%9@5(9%893 GEPRMECOTIRES BT dPlepXainRle. from
from4.0 t oO.G.t@%Gﬁ@/by@daluan_aﬁﬁrgoﬂi maac@@e_frondhb&taj‘eﬁ%ftmvm«zrph@ pfafeably
70 10 99. 9%y ¢/8lHMEORT LNLEILRGCE, arBBRERN Axaihpld B 18 Ho1BR%yDVolume of

volume and preferably. from 80 _to 0 vol une_of nitrogen; f 0
bvanp e i o0 S IR, 2oaBune b iR RisirBRY e A f g by by
from 0. 05 tWiune Zaxpgeny dpuewammiel fiomef & bl §%fMowmlone f tainitoden mpnoxide,
v]?l unebzﬂ g@gd@@iauma@xzdao 78% bdvoRKGTRNE pf‘éf@g})}@'-fﬂorh q.ollto‘SB/.ca%beoblumﬁ of
Oor carpon 0. . . .
preferably |§|§Jon§§n g% t% gggg;ﬁg%& B{ﬁ@g}ﬁ%ﬁnﬁ§%§t8gérg%oﬁpﬁpgxﬁ%d%t{%&e)?zsi?repqlaély
from 0.1 toTaAM5% 5957 PYHeiuste ARt areferallydtaraBPyio FPENPY volsmefnitgogasy for
vol ume and exaneflefrabl 9.0firtond.8%5byt 00l0mé58h daybatomonmexioé, swleeially Tlae 8105 to

of the CO'TD@_QQ%F@/ urhd8nd EFJ}‘%E%?W@.%@ @ﬁf%?ﬁggigm%cg)‘boﬁ%&gﬁdde?%r

Preference is given to pe rmng ste f rocess accordin

to the fhvehtd eg%‘rﬂ-? Eh?rj %’IRXVQW?H C @wdafrestpﬁ@awfé%&% {0'1.0% by
i nvention, tdiimse madnzefenaty from &61twdh?5% Mmyxreiume $f lcadrnd dibvddgafer exampie
m xture G Orghe.§aptashad Givhb HQUIEY esPBLiS AL PHIYSI0Y HyoldiBmé ed
conposition C};A@ng{r th& ecpdn_{e;#g/e% of Ws ]strfeamg 35 Acg?rdl nrg to t,[hef i
i nvention, PRYHEY JBELY Bt A PEOBMET PTWBRET PSRBT it Po'Bgaients of the
nmonoxi de afftiasaineam afdexipde 189°% bylystinised. According to the

inventigm, it is also possible, for exanple, for nitrogen, oxygen

and argon tlgrel?eq‘erqpesf%r 8:%11 tJ\I'pErrfgrgﬁrpg Qféipd(‘?)sofl\Qe parE)ges%l asc%ording to ihe invention
continuously. In the context of the present invention, this means that the solvent
mixture S-1 and the gas mixture G-0 are contacied continuously, which continuously
forms the composition C-A and the depleted offgas stream.

35
According to the invention, in the absorption in step (i), preferably dinitrogen monoxide
and carbon dioxide are absorbed. According fo the invention, it is also possible, for
example, for nitrogen, oxygen and argon to be absorbed. Nitrogen oxides NO, are also
absorbed in step (i).

40

In a preferred embodiment, the process according to the invention further comprises a
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absorbed in step ??-S 40 In a preferred enbodi ment, the process

according to the invention further conprises a PFO000060719 23 step
(i1) in which a gas m'xture G 1l is desorBed fromthe conposition CGA

to obtain asteé@b‘{r?%rc bdurk G-11i8 d8L&Bed b %Q&%Pﬁvg%%%g—ﬂ\ fo obtain a

di ni trogen nOXI Ag ﬁ% car on di oxi de are desor
conposi ti or® Uieil- as the solvent mixture S-1 used, the solvent
mxture S-1° aI so conprises as yet undesorbed gases and conversion

products. 10 drey g@x&%k&) bmittoBen %%%%xrﬁ@%tndtd&%o'?pdwﬁaé afd aéébrrt?eosrrém the
used vvlt a artchg dyuste in the process according to th
I's ad

i nventi on amﬁnp{cﬁélo j usted by adding an al kali, especially
sodi um hydr oxi de soI ution, the solvent mxture S-1' conprises, in

accoL danfce ASVivel at e sdnvesihinatre $m0s@d<am@bg\éérggrﬁgt§/@% 8- Ité]sca?orﬂ&%%%a@w:at
wei ght o 0 o by wei ght and
pr ef er abl y rcg%nmggéggfésa%@cggg&g&%a?&c “for 15 exanple from0.001 to

0. 1% by wei ght of dinitrogen nonoxide, for exanple from0.05 to 1.5%
by wei gttt dforsadinpfe, i the iches thasihe coirehymkiuesa. ubeti avith. @ﬁér@c}mam%idgmed pH

and preferghly f"cfc%% Qcc%?’dlﬁ t@th@ﬁ%@%o rﬁ!hthe RO Wb Lhilifg AnChikali,
é EhRY

exarrplefromo odi u n|tr

from 0. 1 tFope @@Qr’ww hrdro ﬁﬁsﬂpg%mﬁverﬁ Fibiits 1 cbiptisins i afporcance
wei ght of swith the inventian.efor rameiz drooph 8010r lor8NIBOO by evelyht % baate? Despecially

vei gm of Sfﬂﬁhsod%d”'wlgg%g%ab wegg}nrg an%S@%Fér%I*YroH @mootooﬁégb% & Qaférbir
wel |

naar i oftal 1SRRI HRAPER SRR St R e RS egmpte Torh 0.05
conponent s 8f 1.6e byoveighit ohisrdiumenigite, esprpigliprare 0.100094 BY i weight 25d
I n the contgsferafly b PREIC WM 759 \LGNLSIGH, oﬂmlmwﬂﬂexwr&aﬁipﬂe fras, ob@rto
exanpl e, a BTyg‘l;qu SOBAER Lol 08 e B BP N Y 8 % o PLERT SR Mrehdrly
ot or abl v Har0 Bl &6 08B0t ScS Nk e SPIRIEOMEBINBY t 0.1% by
vol une,2054%dightvall sondiym Fhelodognsobornate, SGcially Vrohu 0®W015(6%.05% Molwem of

58% by vol LHB%:U#% Eh%?ﬁer‘{o%lrl’:rﬂ?;%te 6% Qﬂve‘ﬁ?lnﬂ%re p/?r@y e?’o%ﬂéﬂ?t{ly glgo/ocla}ﬁpnse

30 vol une, 6 % olu gas

i xtur e G TUHGE CORURTR TSRS cEgRpRTS 8{ erssiest iugga-hypods up to
vol une, prﬁlOéfqrbbelgﬁtom 6 to 12% by vol ume, nore preferably, for
exanpl e, 7% by vol unme, 9% by vol ume, 10% by vol unme or 11 % by

02 content 'bie BONPH o T ol ur Rl rlot e o vty e o Feangs an R
3. 5% by volqméent Abirem #Pde SPHPY/ valvBem me’éeratdy BomodStp AAgh byreolufner espemaily
exanmpl e 2. GPorbY0 teodasmy Biutfe, byioNeOprer@ably. BYochimprl BB, by vBARY 52% by
vol ume or ?{/oﬂjgﬂé)ysﬁplby%lun%éq 54% by volume, 55% by volume, 56% by volume, 57% by
volume, 58% by volume, 58% by volume, 60% by volume, 61% by volume, 62% by
30  volume, 63% by volume, 64% by volume or 65% by volume.

The gas mixture G-1 has, for example, a CO, content of from 5 to 15% by volume,
preferably from 6 to 12% by volume, more preferably, for example, 7% by volume, 9%
by volume, 10% by volume or 11% by volume. At the same time, the gas mixture G-1
35  has, for example, an O, content of from 1.0 to 4.0% by volume, preferably from 1.5 to
3.5% by volume, more preferably from 2.5 to 3.1% by volume, for exampie 2.6% by
volume, 2.7% by volume, 2.8% by volume, 2.9% by volume or 3.0% by volume. In
addition, the gas mixture G-1 may also comprise from 20 to 40% by volume of Ny,
preferably from 20 to 35% by volume, and also further components, for example
40  nitrogen oxides. NO, may be present, for example, in an amount of from 0 to 0.1% by
volume, preferably from 0.0001 to 0.01% by volume, more preferably from 0.0002 to



addi tion, t%l:eoogggfs%%?ture G 1l may al so conmprise from20 to 40% by
vol ume of N2, preferably from20 to 35% by volune, and al so further
conmponents, for exanple 40 nitrogen oxi ¢as. NOx may be present, for

exanpl e, i t of from % vol une r r
00001 1o OBuATNAInE FoC S tsPerudons Yt ooy e st aden ¥ Lo i
PF00000607 1%y \Mlm@ OBusasyNivira el mafhéd@lumaiw Ct)ﬁl@rl%ﬁnfﬁwrﬁ?etﬁt‘@“/oby vleme of
gas m xt ur eydted eagddalypiréra 21008% Byyvoughelemd preferaBasirarh X W 6% Gylvd@ye of
addi ti onal I omprise fromO to 10% by volune of water, especially
from2 to 87%y vol une and preferably from4 to 6% by vol une of

water. % Accor di ng to the invention, step (A) may conprise further
steps, espetdcatding & ther nhentionablepr(p) ety amaprite Sortipdri hepd, rspedaliyt @flrther

sol vent aC%sQF&Gn%ﬂd%%@&%tlc(d hia Sl_ﬁ‘tﬁgie(éo}(/)ant é&oﬁltn‘fé)ﬁ) sté;H ?) aﬁﬁ'gi g/']r\/%teps

there is a

ixture. S S04 1E01p S An RS gh9 85 GRS 3&%%@%@?@%@@ Miggyre
| n the absd¥-ptandra subssquant ¢esarjtiontdidreegdsspixtire&-di ng to t he
inventiqn, an absorption in a solvent m'xture S-1l to obtain a

conpositio as..stream de e ed, of the . absorb

15 The. conpBdit FBRoE e SondR B ERE SROBHES i heupEeraBy, L ARy AR o

gases absor3sbgnt ﬂW@W@l%” tWi’é?"#"’t ﬁéO@EPW@?ﬂ Cnﬁ %hdea ofops stiswd dﬁgie\f/@t@r’fh@

t he conposidbserbed-dg@seonpri ses, for exanple, from90.0 to 99.9999% by

wei ght of water, especially from 95.0 to 99.999% 20 by wei ght and

preferably from 98.0 to 99.99% ght of water; for exanple from

0 01 to2. 55}69090%?%‘1*9” 618 cﬁomﬂr’?%bé'?? FENBRG Hé?(t”r§3§é'cﬁ%1‘|i 1ye R8s @P3orPad
. 5% by weitgérein.and preferably from0.5 to 1.0% by wei ght of

di ni trogen nonoxi de; for exanple from 0,001 to 0.5% by wei ght of

bon d f to 0 25 b by
i oxi de: 1 OWRE A RBRPPPABORY LeFt S AT (81 SREPRTG) CrBgaProes, for
especi al | y €xeowe5ram 80.0 to @9(P968% tb}ywmh‘gh&watfer reispecigbyrfrora®d.a 1oa2ee99%
(c):f Boxyégz@n %}?N@&@Sté?(n% Eh#er%blﬁ‘% fﬂfr% tglsg toCONPOnRER} FeRht bgﬂa@@;ﬂg?%k;%@% f;%]n
B adds up, 9 190% BY JARIBBE oinfEELCLANGEAL S XEN, FOmRPY 01 Ho e St

(ii1) of the process h& T RUERt T
cont ext of %ﬂqeprﬁfeé%témﬁoﬂhgéri?lb@l/f’ niveighieaihdininegen fesoxigevenexample from
m xture S-10.0@nth 0.56% gaveighkdfusaebdd diodde espatiallt fesh Ot forluRBes by, weight of

whi ch cont IC%W{S&,XX@@ QBP&atrﬁb?e FOAROSId 8. @70% %ﬂa?qt‘{t%?n@%?&?t %9e§£|[

stream_Preference LS erformn
o I Dt S A Pahn L R G The ke
components of the composition C-B adds up to 100% by weight.

Preference is given to performing step (iii) of the process according to the invention
continuously. In the context of the present invention, this means that the solvent

30 mixture S-il and the gas mixture G-1 are contacted continuously, which continuously
forms the composition C-B and the depleted offgas stream.

Preference is given to performing steps (i) and (iii) of the process according to the
invention continuously.

35
According to the invention, in the absorption in step (iii), preferably dinitrogen monoxide
and carbon dioxide are absorbed. Nitrogen oxides NOy remaining in the gas mixture
G-1 are preferably also absorbed in siep (iii).

40  According to the invention, preferably from 60 to 80% of the entering gas stream are
absorbed in step (iii).
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According to the invention, in the absorption in step (iii),

preferably dinitrogen nonoxi de and carbon di oxi de are absor bed.

Ni trogen oxides NOXx remaining in the ga25m xture G 1 are preferably
al so absorbed in step (iii). 40 According to the invention,

preferably {rom 0 to 80%o0of the entering@qgjras stream are absorbed in
step (iii). "PEOFDHORH PTGO2BeN Ig HireEre AedBRpB dneaiientiamarafrrgile durther
accor di ng toortprises mvaer (igrn pheher gasl pixfuwe Ch2is dasoradi fees the chasition )C-B
in which a gashthstdahenGnixidrs sdesor bed from the conposition CGB to
obt ai n solvent mxture S-11'. 5 1In step (iv), preference is given

to desordi ng dinitrogen nonoxi de and carbon dioxide fromthe

conposi ti oninGtep (s pigfplenes is gikers i deserbing dinifrages-monaxiledandt ¢asbon dioxide
sol vent m XfroméhéSedrhposifiz-Bses as yet 10 undesorbed gases and
conversion products. The resulting gas mxture G2 conprises at | east
50% by volunme of N20, nmore preferably at |east 60% by vol ume of N20
and nost pr@§ &eimAsythet sqivealmivgey Byl yiduriiee seivenbixturg oi-tasanyprisgass yet
m xt ur e16G 2uraizsprbes easepatidhc@@eosty produme of N20, especially 15 up to
97% by vol ume of N20, for exanple up to 96% by vol une of N20, up to
95% by volunme of N20, up to 94% by vol une of N2 up to 93% Db

vol ume of N-grﬁfa "R 6%@““5&9%%‘%%’”&”5&@@ Ig@stt go%) t5,)?6 B9luiE Qhdlgf more
N20, up to Pefrayy ebleasiEb0dt bNGUmme EINE andombst B8Ry atdbastd 58 byNaflume

for oxap) oo TyBloali)GabARGM o\ FUERYISRD g DSOURSY MMIICE NIOZ cBpitially
X , vol u .
trom 70 o 4G w0 gy GREE FNRL Pt 1R 10 BTSNt o Wi ook by
pref er abl y, vaigne ek Bepi &0 o786 by vobinene, N2D7 upg 93%obyireuma @9dNe§. up to 92%
vol une, 79%;byolviak wie,08084dg1%dyELmMS bYNGY, MOtdo®s B23%de oVRIdIBEelse

83% by vol u % lLUpR. @r 85% by volume. 25 The gas mi xture G2
has, for ex?n%l%?};gp@%gont éﬁt of from1l to 20% by vol une,

preferably from5 to 15% by volunme, nore preferably, for exanple, 6%
by vol uafe, M%e byntert efitbe p8Xebt/invaittionetheAshyixiuod G¥e had 0o byarisk uare N,O

11% by vol UBent 2¥4rB 608! 9698 by J3%nRY pAeRdr5TE 1Bh: fdl%) S g,g'v%ﬁ}e é%pécpﬁy
sanme tine, Tthe 7%061/89 %ture G 2" has, 3@ olr xanpl e, an conten Q

from 0. 01 tE8. Do diMFRm S, B RETSaPY ol Grampls: o SSody pIus. Ji7dh by
mor e pref erdtiinge, e hyxeaigpne, 796 dm \@uane, B0 0o \mjurve| &% by Ivelume, 82% by

addi tion, tMmQ,%%Tb%U&Dﬁe%@AWWO%h%r%@PW§<9u1fn"e.0m 0.1 to 10% by
vol une N2, preferably from 0.5 to 5% by vol une, and al so further

conponerits, _for exanple nitrogen oxides or solvent residues. At the
sane tine, tHedgasifise Grehas Zocexmmiiees G@seontemm fagmy to 20% by volume,

preferably from 5 to 156% by volume, more preferably, for example, 6% by volume, 7%
by volume, 8% by volume, 9% by volume, 10% by volume, 11% by volume, 12% by
volume, 13% by volume or 14% by volume. At the same time, the gas mixture G-2 has,

30 for example, an O, content of from 0.01 to 5.0% by volume, preferably from 0.1 to 2.5%
by volume, more preferably, for example, from 0.2 to 1.0% by volume. In addition, the
gas mixture G-2 may also comprise from 0.1 to 10% by volume of Ny, preferably from
0.5 to 5% by volume, and also further components, for example nitrogen oxides or
solvent residues. At the same time, the gas mixture G-2 comprises less than 1% by

35  volume of Og, especially less than 0.5% by volume of O,, less than 0.5% by volume of
NOy. NO, may be present, for example, in an amount of from 0 to 0.1% by volume,
preferably from 0.0001 to 0.01% by volume, more preferably from 0.0002 to 0.02% by
volume. The sum of the components of the gas mixture G-2 adds up to 100% by
volume.

40

When step (A) comprises no further steps after step (iv), the composition of gas
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35 volume of 02, especially less than 0.5% by volune of 02, less than

0.5% by volune of NO NOx may be present, for exanple, in an anount
of fromO to 0.1% by vol une, preferabl $6from 0.0001 to 0.01% by

vol une, nonexpretarabypdite® %e%@éo&ﬂor%p&%’rh&turé@-ﬂne- The sum of
t he conponents of the gas m xture 2 adds up to 100% by volune. 40

VWen step (A) conprises no further steps after step (iv), the .
conposi t i o' hefakyatiPFo0eBEO7TH 26 stepxfupkthe-Arocase rassprgingsiottbe invention
conposi t i oraffingamciiex bl fffetled . byTHE mdisadspiriown fonthet@rki(éd ithe( hiti More

1, 5o A, BRORE5R68H 01 D015, QYER LoD BBy s
art. More e pegseienfhd (eaciant 9aheobpiowsAng e leerseatyEemf the Relverd reixtyre

be brought cabeutcdmbination ebibiengedsueesptatsgsur e of the reactant gas or by
| owering the tenperature of the solvent mxture or by a conbination

of the neasures stated. | n ste i) or (ii1j) . of the process. accordin

To the 1 o' &6 or RO RsiidbaRinalorhk afienlgt sBHBrECE mgeh D Mt
gas m Xtur eonfooessingatd gas anatyse.e fs uexanufle fip om mesguee 38 fam, 10 to 35 bar,
preferenti arbirdntion) #3mt 9338 B@bar, Mrefefitbliord MaMol4s bar 28uth@kuently, the

Subsequent | the . conpressed gas.mxture is preferably contacted at
Thi e o cos PIRFRRY S T Bnp iy doliepfabACHE, Brsbusd MR e Vet
sol vent mi xeigiues 8:11in step (izpelp the polyent IExtmeeS v slentiil. nvent i on

therefore also relates to a process as descri bed above for purifying
a gas nixtunga é%egeﬁtoﬂ%ﬂgt%'nntﬂepéf&"etélgt?ﬁgla{&n%?(éqﬁocé@geé 'd@sggtﬁ%d.atﬁove for
pressuré in the absorption rnstep (i) or (iri)y or (i) an i)y rs.
within a r 2T 808 0iKeras-HhaPTPAYIAS AHFTRgSh cNeeEideneRtain e Rigesure in
absor pti on thenabsaeptidni in stepdi) ot ) dri(i) Bhd (i8) ie Mikio taedngafro@0! Ostq BEmaent
(absorbers) in which a gas-liquid phase interface is generated,

t hrough whjch pas nd heat transfer hetween th hases i.s enapl ed, .
and i ch' BCOBTE, U T P b RN i BEhAD B SiPelials Sreced in
equi pmelit  fegpipheat (sbgapbeysaimdivbichhe gestignidviiiase Thierfpbade genratedn thrhegh

absor ber camhifiemeendHg hest trdhsfe? Gfe@Rithe bRasRU bRAKED rRRItwhiSH alebrodded
a conbi nat | tjign, can

, h f. . A d h he,ab
beof fect ed PAUBRGHniggF 3 Phiftel SaqpiEph MEHGH: BibnipdBoRt e
absorption, the absorber used is preferably a device with a

plurality ofhetheeeenittialthdbbdeber aRRCicaLyted roBcAreat,  theasralridtlor in
pl at es,25rmraeco%l§?‘_|§tr ﬂ%é{moﬁo from3 to 6. Possible enbodi nents of the
absor béf are i n each case col umms with trays, for exanple bubble-cap
trays or sieve trays, colums with structured internals, for exanple
struct ur ed Amaokiimp$y theoInvamionwiitd) abseptiarctam eéd effdctrdal spne foormas astpdeas,

random 35 gﬁ@@ in oAk sBRRAIAHY SbbEtpHEH, %k L8 dr Wb dlishaRfadSa BERES Rt
in dispersed form for ) .
a plurality of theoretical plates, especially from 2 to 8 theoretical plates, more preferably

30 from 31toc 6.

Possible embodiments of the absorber are in each case columns with trays, for
example bubble-cap trays or sieve trays, columns with structured internals, for example
structured packings, columns with unstructured internals, for example random

35 packings, or apparatus in which the liquid phase is present in dispersed form, for
example as a result of spraying in nozzles, or a combination thereof.

The desorption of the gas mixture G-1 or G-2 from the composition C-A or composition
C-B in step (ii) or (iv) of the process according to the invention can be brought about by

40 lowering the pressure over the solvent mixture, increasing the temperature of the
solvent mixture, or by stripping with solvent vapor, or a combination thereof.
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exanple as a result of spraying in nozzles, or a conbination thereof.

The.desorption of the gas mxture G1 or G2 fromthe conposition CGA
or conposition CBin step (ii) or (iv)X7f the process according to
the invention can be brought about by 40 |lowering the pressure over

t he sol vent—m e, lncreasin t rat ure, of the ol vent .
et e, or T Settbfes on Rt (e RIRS( B! i aedbra i op T o rixure -1
t her eof . PWOé@%é@M@@?OWﬁ@f'%r%ﬁd@ entnpgritiong Gipnert el esudusdes )of the
for the qes@fa@éb,me@habb@Q@Shm@qhmeaa&solt?]erpire.@ga’am@ @@ﬂjichﬁ@nt his that in which
conposi td on, G_AQl,i4C S =
phases, dar(rala gr?%l@[”gu@qgt%% {ﬁhéo@geﬁﬁﬁﬁgpﬂ%%oﬁw Wﬁ%bo%ua?taartgl g‘as_s transfer
equi prent i BVRER %%Pmeéwssanéb@asaw JOVD preaR@vidRe df resised gith internal or
gener at ed, axteroalghuismearth fdréatt supghyrassortheanefreval. bet ween t he phases
is enabl ed, and which are provided if required with internal or
external equi nt . for. heat s | y and/ or heat renoval. According to
The’ 1 nvent T SHOTTTb B8 SVER I (B Rsa R B R PRt PR GHA CBF OrBiRes Sedebe.
10 Possibl e enbodi ments of the desorber are a sinple (flash) vessel
and col unMmspodAinl ehesdiedneriiad aeBePbrd A8inIeaREk) JeRYEHNHQBIUNhsWi ch
the absorption, i.e. the contacting with the solvent m xture, and
the desorption are conbined in one apparatus 15 is, for exanple, the
di vi di ng wehIPrefsrradgremadimantsoic breuprsenthevesien et Whigh taadbsergtion, i.e. the
associ at ed ansauting ieth ,thélmliiyér’rleniﬂeﬁaoépﬁ itendedoepteandd eb@einkd in one apparatus
count er.gur rent,. i Loy O, r t t :
conbi ned w th % %‘saﬁﬂa“’éﬁgh% Pliog P EB0ER M R Wiliy) PR TR, Uhg e
in (iii) arfPSPrigird adRRPHRSANHthe ACSoRRlicdeds CRRIUSIP LI Faraleirs realin gepiurality
conbi ned, edptagealtyyvaryin@thei temperagurapddmisoddiwith sRifping vathpobleat vamr. Both
enbodi nent ,;nt innNgNt A t ; ;

in (hearﬂfwﬁgg%gfd in Qﬁﬁ)‘rﬁddoﬂv), ey ah&yr ta%r!f%ﬁ& %%sér?hé’n %bgﬁ%ﬁ% \@Eﬁ be

descri bed above .n steps. (I d (11 steps (i11)

or steps (iSOHHES FFSeCﬁ'éi n 2?&’6@“9%‘{“?‘[]30'%6- (iv) are perforned in a

dividind® wall colum. 25 In a particularly preferred enbodi nent of

]E_he itnveni i lﬁtna pi‘é"fe@écﬁléwlfﬂoﬁbrr;ériﬂethgakﬁeﬁéﬁﬁtiw&ti& Qh?rﬁfbﬁ&élﬁel@go MPBrdcss as
irst con r el evated pressu ahso i sol ven .

i xture.sAe A eEec i B Rl eB AR ALPERER ' hlif of SbS Dhang, g and

wi t h randonatriclid) agd (Videdsrieared e adividing walselust.on, and a

conposition CAis obtained. In step (ii), the conposition CA in

this e di y r i S. in whi . Q .

commosi 1 onne ey A0REH cifpaihéhi By KERGEnLR, WMEL IR 5 e 60

The pr ocessCAPrisHEdy-&Y igHIrs C%"ﬁaf@étuééer\ﬁ'?‘fad%‘iP PRESPYB thaer Wi e sRivERt mixture

t enper at ur eS-tliifi faer ebsreptivet eeenn elesateptin ouatktcd@sdEpt i With taipeT phekigy,

of not 1mor yiBARak Gediyt B SHRIARINY aRQta %ﬁﬁoéiﬂftﬁpcﬁﬁs %Etame%gt)égy (i %he

s fromlto'l r

T o S eobs o B RBRHRE o tieeedl R o oo e b o
from 138G o @Bpwaition C-A is decompressed t0 a lower pressure Puess < Dabso- THE Process is
preferably conducted virtually isothermally with a temperature difference between
absorption and desorption temperature of not more than 20 K, preferably not more than
15 K, especially not more than 10 K. The absorption pressure here is from 1 to 100 bar,
preferably from 5 to 65 bar, especially from 10 to 40 bar, preferably from 10 to 35 bar,
35  more preferably from 13 to 30 bar, even more 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 (iii), to first contacting the gas mixture G-1 under
40  elevated pressure paws, With a solvent mixture S-11 in an absorption column operated in
countercurrent and with random packing to obtain the compaosition C-B. In step (iv),
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35 nore preferably from13 to 30 bar, even nore preferably from about

14 to 25 bar, and the desorption pressure fromO0.1 to 2 bar
absolute, preferably fromO0.5 to 1.5 bak8 absolute, nore preferably

from1.0 toohpRsher ahsokubsnsiBr&l abencoedssi lih KGWLRC Y %%ﬁpoéiﬁor?t@-% is
(iii), to first cont(ic%tln theﬁ‘%%s m xture G 1 under 40 e Fv%tle ,

pressur e pa(:i?§8m\R[etsﬁe Q& WYUK PRESREG Boes- T Pation T4 HBSSHSp i SRTEERAN Hipwise
oper at ed i rrondetied girvaly satheemallywithha temperaiyaditierance debireni the tebeorption

conposi t i onard dasolgliontieMpéiatlres BFABORRAD THED 28K, sRMASI tio® Pdre BrdrS 15 K,
transfersed

AV |1 ition CG-B 1S .dec r d
to a | ower ﬁﬁjg%@i}’r gg ﬁggeomg\ﬁggggbw%ﬁ%gg&@%g esisgfepE%fFe'PaIBquﬁi@fﬁ%“
conduct ed ABRERIY fjomsolonEt batl espegiatih framt KhisetGlair erefirebli fropc 0 to 35 bar,
t2)8t \P/(veen t Penarbsmefptaim)ﬁfroramds idedrgpt dven m@’@nﬂeféta}u)eﬁomfabﬂgﬁ 140 85 biél'aﬁnd

, pre t .
The abgor p?ﬁgg%?@géﬁﬁé gﬁ%ﬁ??l?r@r% %bt%g%%@g‘{?a)rbf&g%gjg?g?@b@é%r g?nlﬁ f
to 65 bar, %B‘@gﬁ,mqrﬁpfﬁ%{ﬁ{)igﬁ%iﬁ@ barbar gPedleeabl y from 10 to 35
bar, n®re preferably from13 to 30 bar, even nore preferably from
about 14 t 1o herdesarpig r (o] har
absol ut e, g??dﬁgﬁg ?rggsmt(lg %ﬂt@ilﬁg g@)i QE%EE%?I ﬁft {eh]é ﬁnﬂlggeeésg)%%oﬁlg%tg he
from 1.0 t d"EMOBAPELFS GPEPIID THNSMAEPPT-oh%t 6XTRISs %“F) TO¢gSE) may-also
(iii) and (dowprisstaehyrihe) tregtmenteoighe gas snistcion el hegtwieentshaps (iihammnfii)oBuch
may al so cargatrhems fdsriphes, BF @RampECE EERER!ig thd ?%n;?érg@fé%r %atha@abé% the
conpri a Xt ure et ween steps
(i r;) aﬁ% (i4@%@%&%Eﬁ%@é@@ﬁ’e@ﬁ%@bg%&%??ﬂgg‘%SP r%%?ﬁ??pl e, a changg in
the tenperature or a change in the 15 pressure or a change in the
t enper at ur Fcangkaimpld, e proagwultion dfar gaxaniiues nidyeckrgeosort &xampk tiirough

gas m Xt ur &8y, ﬂ@ﬁ"%‘?’onfeoéf ﬁé%@n?%g?ﬂgiea%grﬁgs% 'n\?é/f g%r g%%ﬁé be

t he conponents. ese conponent Y, _

anot her coMfBeer BrYERNECTPPUNEEPTEdsR} dittheriseivaRematyre $iledretesly agsolvent
sol vent2020 wiidlchs usedubedtdpofi) st @p olvent mitthe Solivdimd procesuimecdBdihgita the
t he processpaggesding to the invention. According to the invention,
it is possible that further conponents are renoved fromthe gas

m xture G1 or G2. For exanple, it is possible that traces of water,
whi ch may HecorBipiodbe fitventipn Hds gessitié itad fusthgr 2ornponsinéspargi renoedd fsom the
the desor ptgsenix@fe G e8PEed Hor eRarhfig, it #Asod¥ibld taltrired MvASTRIRETh&Nbe
and Su%eqtﬁ?gen? %Oih'egfgaéserﬁ&%utrggé% G gt%ar(élslgftgrfa 68 :ﬁe)éérlf){tign,%g 6%$10ved from the

advant ageously” conpr 0 a press _
pr ef er abl y Gesdmcipre G-23oy epipprepdiereanst ahseausny cpelown 3 to 27 bar.
Cooling is 30 preferably effected subsequently, preferably to from1

mor 6 pr ef er Sy o7 g das il G2 26ban SRREE) Bty s8N o Bfectife offrom
process acc'lo?odgff@art Br@cf?fébi-‘!’rf%‘htzit@rﬁo bar, mgrey prgfprably from 3 to 27 bar. Cooling is
30  preferably effected subsequently, preferably to from 1 to 25°C, more preferably from 3

to 20°C, especially from 4 to 15°C, more preferably from 8 to 12°C.

In an advantageous embodiment of the process according fo the invention, it is also
possible that gas mixtures or solvent mixtures are recycled into the process according
35 {o the invention, in order o reduce yield losses.

According to the invention, it is possible, for example, that the gas mixture M-2 is

recycled into a stage of the process. In such an embodiment, traces of dinitrogen

monoxide which are present in gas mixture M-2 can be recycled into the process in
40  order to aveid vield losses.
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possi bl e that gas m xtures or solvent m xtures are recycled into the

process according 35 to the invention, in order to reduce yield

| osses. According to the invention, it i28 possible, for exanple, that
the gas m xut gyiMbl einBo iﬁ%ﬁx%@grés%f)in@erﬁfoﬁgﬁer\%;}oré REALREESR 2 k}ﬂ)c%% Bs
an enbodi nent, traces 03 initrogen nonoxide which are present 1n
gas i xt ur ERFEORLTONE (PERYAYEH § SR TONAS SPBREE S0 (it oRsnoR G, Wherein
avoi d yi el dhk ges euxtuPOR06 0BY7IEE it step{An furt her enbodi nent, the
present invention therefore also relates to a process as described

above f purifying.a,gas mxture. co LS N i nitrogen, mpnoxi d

wher ei nq‘-{t He® Sggcr%ggétqﬁagge,l\ﬁiqag 'P%‘@g‘g%g 'p rp?gg%a[bb/pre(:gsefgd gﬂg‘étep &) of the
descri bed apeess acherdijwsiotainyertion b this gesefiatzibegniexd of tleauesant nventgn,
(A t of : t hfe thpIgas esSuRCAD idiniged Wit BeothévRRtrhiRture. |MrefeRinge 6AGiI0en Ejonrewt,ﬁng
context o e nr 2Nt i . Wi
anot her gast%rgn' %#u?@?%r g%?@%cﬁg? 4%%3%%0%&3@% _%C%V%%eg?gﬁ'g din:t}ogen
m xture M 2MPrxieswiiph MaY berPraspih indafdiixiuraM-¢ Ecepssiple. Efis theeefore preferred
di ni tr ogen inrbeezntdet whine prasent lrevepiices giat thenggamintunet M%is%&eﬂ Svith a gas
possi ble. It khsSat r ; i t gxt : Pk E
Cnvent i on t agt g@ﬁ%ﬁ%@‘xﬁu?@%ﬁ@@rﬁibsé% ﬁﬁ"ﬂaﬁ%a%a% ThlifePEae B ops
is set to aR™HBEGFpt i ShiuaHpEired 1M hg ORha! BEsPTRISHE ivenietprecyele gas
m xt ure G Imixitre VB2 irftustepr{ig beintestep it distapaAf.ext of the present
invention to recycle gas mxture M2 into step (i) or into step

(iii1) of. step .15 1n a t her _enbodi ne he present jnvention
{her o1 015 an (e e2eoRpRal, e Bese LR YenBE dherict ARbvaRRG: ot Py Pngs
a gas m xt uiescilatpabevergr auifying egess mixtaricgelpriane raiithogenhmogaéde, wherein
m xture M 2ihkgat eistelead-2 igtatyslee it blepar) of M@steh &n) dfistdp) (A9f step (A).
The pressure in the individual steps of the process according to the
invention is 20 preferably selected such that no punp or conpressor
i s required i PEsgee otheebdiiduiat gieps @fsthei Ricgee REDIYIRG do sthepnyemion is
Accor di2igl ypreletatilssqgeaée sugdthbhed pehepr (drhprebsorperdaaira®ith @tierdto recycle the

pressure W Lhnidiye 05 irﬁé?ﬁ%BL(ﬁ). Ad ?r{a]r@%'ggso?%fét?%g tﬁértg%egfs glt) hal i ifed at a

pressure in ste { Qr L) ) accardi ng,.
to the i nvelf? e,“H?E f?;rf%wﬂ%f B:AfgerParhighse earips erassuis in step (i) or
obt ai ned can sk (iéduced significantly. More particularly, in the
preferred enbodi nent conprising the recycling of the gas m xture

M 2, t2%§ ”St ossible in gccgr ance with the ipvention mitE%ut -
reduci g t h8 5? BIOF°BY 2HNTTT Sy LI HEHORM 8 PIRPOriRD Pl iRED dbifsagamrosiion
C- 2 whi ch cagnesean e nkdyasgendnifinaoity. ddoraririiasiastyt i the dordfgrred leenbodiment
pr o?:gasst accanhridfhgttle FdgclingveEihd g8 HatureM-R! iHck Possibie imlé@ébdraé?{cteaubi{h the
applicatio . re ifr , e streans or dinitrogen
nonoxi de sﬂﬁgﬁﬁg”g@hﬁﬁgggkéﬁQ?hgw%gf@%g%§8§$Q%SQB?fa||y used. More
particularly, the conposition G2 is suitable, for exanple, for the
oxi dat i3in ofhenifuthnompbstidrocrmlviiehydenpriass destesgehatondxile xaRPIRainkd by

the 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 gas are typically used. More particularly, the composition C-2 is suitable, for
example, for the oxidation of methanol to formaldehyde, as described, for example, in
35 EP-A 0624 565 or DE-A 196 05 211. The present invention therefore also relates to
the use of the liquid composition C-2 which comprises dinifrogen monoxide and is
obtainable by a process according to the invention as an oxidizing agent for methanol.

The process according fo the invention affords liquid compositions comprising
40  dinitrogen monoxide which have a particularly low proportion of disruptive secondary
components. This is especially advantageous for use as an oxidizing agent, since, as a
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35 EP-A 0 624 565 or DE-A 196 05 211. The present invention therefore

also relates to the use of the liquid conposition C2 which
conprises dinitrogen nonoxide and is ol30ai nable by a process

accor di ng t@shihes ity 8o\ | PR Bor b foérgg%tﬁengzigéﬂ?déd?ﬁpJﬁ%EQarb%lrely ahl)side
[

rocess according to the, | nventjo or ds conposi tions o
Rompr i Si ng EECHRTR AL UGB FRURCRAT LRI RIS IEoAclS Sty B clbiadad, i gyoidation.
proporti on lgduidicemppsitiore Cs2 pafierably coommipes eafies thelimiventive mesifieatioal hyt only
advant ageOLtﬁnifr@%e%%@n%d@lﬁht%o@a?bd?ﬁdi@@@é‘hs_u%!:'ﬂé%mo@ﬁtsa PF0000060719
30 reswt of the | ow proportion of disruptive secondary conponents,
barely any side reactions occur and thus particularly pure products
can be obt alhfedayid eemepsitgat Coh purifiedun dacsordsoss twith e Inyandorereapyises
conpri ses, méfeeibly frem BYentIoiZs Myr vdliraatdi nitreddn @dh¥xiddli Mbrh I D&LR0% by

nonoxi de b C QX i | . i qui
conpositi o%@é%tﬁr‘faéf'ﬂlp%g d?dﬁ‘%%cgg? c@r@éﬁ \st\n@tbjh‘r’elf ?\Dgoik’ﬂéiﬁt ?%I%g%%g%{he
pref erably Ffer"‘iﬁﬂt%?stw YYunespGCiliRyl arrebaTeddn fiech s§em ordheeva@!! cofpasition
to 20%1y @@l linesah of drehindividuadodwoaadts bf the @nipasBoN Y atdd whe 10% by
further gasgg,mdhe percentages by volunme specified are based in each
case on the overall conposition 10 CG2. The sum of the individual
conponents of the conposition G2 adds up to 100% by vol une. The
conposi t i onlMe- gomppeditidne@-2 purdied on danemlanta With Hiee iimeetion preferblyercalyriges
capoct sl y Tromio0 DOVAE DU L IREeR b idaT R B B 70 L0 90% by
especi om Q ure, : .

o 5006 By VI TIEA01 e Pt B e A BB sE PR oo 1 1 e
in accordance with the invention further conprises froml to 20% by
vol ume of cEtebmbistish de2 pm%dqﬁrép@@juérhmi@rtaemmﬁ%ramﬁﬁeﬁwmmség&ogn1
from5 to t%%%%b%y vahgg%f BérbSFi‘BBQ@J Sj‘rﬁ’é(b&ﬁgo %%%eé-gadié%rébﬁﬂgrﬁgrﬁs%s Ko s
by vol ume of carbon droxrde.’ ﬁe conpo iYion” G prefierably
conprises fiPom’2 Dby yobiseg plycajpen dioxide. eeradaly fighasBdo e bypredimé of carbon
prefer &l y dioxddn.0 to 5% by vol une. The conposition C2 purified in
accordance wth the invention may conprise one or nore further gases,
t he amount 25 specified. hein sed on the sumof the gases present.
The conposi t1EFTERCSRC-< Fﬁ%ﬁ’e?O'Wfseé %Eé‘? %/%B%é’gl(ﬂmeogwﬁ@?ﬁr gases
ni trogen arfthdwetose .préferabds fioee® fooGfid tyhatlumen Theecpmpssitione Ca?  pOBiRedisn

an inert gagchridahtSuehigs iMastdA MaYI@pris® L st IrceNglher ar @ dnfount
ni fi,can anpun

ot her ijiert_gases, .sSig |y small.er ts of _the 0 i ner

gas, |% csggﬁlﬁ?ﬁgle&@i %aeS,Edaqneh\Q)e/W roééﬁf élaa%ssBFegegtangeo??é'?%it'BH,é'f?omay
exanpl e t o CoprEiserfer @xmpleldecapesityuen ifoatnmndmedien nonoxi de. The
present invention therefore also relates to the use of a liquid

conposi ti or l%%bee%ﬁriw@ﬁ’g't N g'?é Zpﬁﬁ@én%%%? %Cgca%oa{n%grg QEQ inl Inﬁei’iga/ Sgst %&@ures

as descri bed above as an Oxi

comprising N,O, compared to other inert gases, significantly smaller amounts of the
30 inert gas, i.e. carbon dioxide, are required to ensure safe operation, for example to
prevent self-decomposition of dinitrogen monoxide.

The present invention therefore also relates to the use of a liquid composition C-2
obtainable by a process according to the invention as described above as an oxidizing
35 agent, especially as an oxidizing agent for 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, c¢yclooctene,
40  cyclodecene, cycloundecene, cyclododecene, 1,4-cyclohexadiene, 1,6-cyclodecadiene,
1,6,11-cyclopentadecatriene, 1,5,9,13-cyclohexadecatetraene or 1,5,8-cyclododeca-



35 agent, eEstoggP%?qTans an oxidi zing agent for olefins. Suitable

olefins are, for exanple, open-chain or cyclic ol efins having one or
nore doubl e bonds. Preference is furth@1 given to cyclic olefins

havi ng one gL Jore doubl e bonds, for exanpl e cycl opentene,

cycl ohexene, “cycl ohept ene, cycl ooctene, 40 cycl odecene,

cycl oundecene, cycl ododecene, 1, 4-cycl ohexadi ene, 1, 6-cycl odecadi ene,
1, 6, 11- cycliopepteieeed tenibediment,, hieOpreéSert yiovartien ddereitretalaermates to use as

1,5, 9-cycl ofiedasr SMRQR0GOLESZRY aghhi BPBIeiihg hRERTRE bRMAN STROHEEE om

the present, invention therefgre also relates to u s described
bbove a8 arinb AP ERYS b Erioreiner pricRiRgss #ht ha SvebrRtaRene.
selected from 5 the group consisting of cyclopentene, cycl ododecene
fl_nd '185’ 9- el t@rﬂﬂﬂ@%@inﬁi RiMBied M@-méimf@dllqaiadcd@wdsfg;Fﬁct:J’zIZQ-»@wﬂpariﬁadnagy
iquid composition CG.2 i I rii rl.y. | . Qf. , QX . ]
ol af i ns to Rardnae. Sufirhd i BEloe, Y s Ao EO NG It Sehibgi g2
pr ef er abl y 458 irefgebsdbadiepetet Idediviwithtthe osfief in. 10 For such
appl i cafgi ons, it is advantageous when the proportion of insert gases

inthe ligui it : ' i, Al ' t ;

ol i s gl SEORLE e ApPei bl oRBRER GBI 1 e
as an oxi di'#uidg cageatitioneSpécFafl ¢ FEIMYMersinGg, en&eafqra iR Eaptnerwise
general | y henetésseatigenlaygeal.| process regines in which the oxidation,
especially of the olefin, takes place. More particularly, both

cont i nuqus rc% ess regi nes and net.hods of react”i n a g b éCh dati
Ceacti ofs di% BoRBIE Ust25 A SHCAIes ARET SRRSO PIRUnS. dhg Crdgtion can
condi t i ons danerallpdeoxfagtad halhpeocsed eagirags Buwhich g oxidaticac esperiallyked she
place. Pr _es-ﬁéﬁr@]gﬂag plad@. M?L&%rﬁédﬂr@, B&A ﬁ?tiﬁ@u@%?@és@f&fﬂﬁé‘é 88 Yhethbldie of
ressure 1 s r.erer 1.Nn n ) 0] r e

D o 500 berpRbopr B bHictt epibeR dBIIERSHR. RCBRR el PlefRTRE redstBh
280 bar. THengiEapeioaths eXidajion gresdedet sudh thal arerchiehipees plaae 1gesyuse and
320C, far exmpplturkrcamb2Q8letizd3R0&dingspeci ally 25 from 240 to 290C.

The oxi dation can be performed in the presence of a suitable solvent.
According to the inventjon, however, it is equalé%egossi ble t
I

oW 0
per f or m t he! RSPEERUTS I RIEIEFRIY WHE 24889 Mo P of0 P& @Rple g 1 1o 320 bar,
Accor di ng tweferebly firventtDoto, 3QT edrerespecaliysirgnved tt 280drduthe ngmpbature is

oxi dation, §hrpumhwitsHiatrahlersal18eks 890e f&rrb%aﬁ’]?%sf%ﬁ eo@Rfzgfoct e@pe%auy

The | vt BT A 1o 88" Lustrated i n detall hereinalter wth
reference to exanpl es.
The oxidation can be performed in the presence of a suitable solvent. According to the
invention, however, it is equally possible to perform the oxidation without the addition of
a solvent,
30
According to the invention, preference is given to conducting the oxidation, through
suitable selection of the pressure and of the temperature, such that no gas phase
occurs in the reaction zone.

35 The invention will be illustrated in detail hereinafter with reference {0 examples.
EXAMPLES
Example 1:

40
10 kg/h of liquid dinitrogen monoxide at -13°C, in which 1320 ppm by weight of oxygen
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EXAMPLES Exanple 1: 40 10 kg/h of liquid dinitrogen nonoxi de at

-13C, in which 1320 ppm by wei ght of oxygen PFO000060719 32 were
present in dissolved form was fed at a3enperature of -13C and a

iternal i SoreiarinELRsARe [P, Bas fed Bt o 1RULBIEHr o @ enf% iRt of
nm hi gh beof%t?arr“é\tﬁatg%qgéeﬁgﬁﬁl dB’\?\,ﬁ\@?stg‘ﬂaﬁ‘i}f ‘t%f“m’hﬁ Elfﬁraa[rCﬁﬁ'agteB]SO mm, which
di anet er 0.%ad sohippatheviboburappuexs S9Penmathégh bad tafi rekdiem nuedbsingwirinsistifg of
means t hat daéstuigdrirag{sr&wd@ge@t OlRCROFROBRIhN R GRIratel iN&foK $6h&T BISieh

under | evel ngrol. and . the Liguid.level,k was, bel ow the bed of
andom ackn el HEf oy BTy o ' e BB Site SRR i evel
was int rodtﬁ?@g’ois @0 e 8add lenehwen bsladethet ked efgidomtiigekiostygelaw the bed of
di ssol ved imantidre packitg,yadienid niaggsn was ¢xiodacdyingt thiepludgh innorder to remove
count ercurrgn xwéﬂﬁ?sgﬁ\?éoaﬂe(geﬁigﬂihpo?ﬁi{?gq&?&ﬁ%&der Sg@{"@gin tEntclaﬁnttePchrr%t.
t he col um un E? Efressu,re, 10 control. 1n the course perati on,

t he anount PTG eFTRRIZY PaF i VP BN EAt 1B PP ffdlmtcobing Lngasi Rressure
di ni tr d@en cooitoki de | eaving at the bottom was nmeasured for each
setting. A sanple thereof was al so taken in each case to determ ne

t he oxygen cqntent. 15 The fol]Jowng results were achi eved: 02

i ssol vad i i PhEOse o BB ALCTES BHoUR! SRtk (3 ger D BTt of
product botlidgith gintggen mMenorisledeavinR at drmveitom Iwds kgasurppfobgaakt setting. A
nol / mol 1 29 A0 tHebbf ad alsd ékeh i&%a@@@aé&o@eteﬁmﬁm&h@%x%&% chatefit. 4 8
8.83 73:20.9 5 10 8.87 68 26.1 20 The exanples show that, even with
smal | anmounts of stripping gas, it was possible to considerably

| ower the OPecfBlvEng resyits werd a¢igvaddi ni t r ogen nonoxi de. The | osses of
di nitrogen nonoxide with the stripping gas are | ow and can be | owered
even further by recycling the stripping gas into an earlier process
stage. 25 Exanple 2: Process for isolating and purifying N20 The

source used for the N20 is the offgas of |G WPEVad iBdie |FasneoNSHATPEPN Of
is in turn Eopepkt gdiregdrifeedeBottdnyasdatt atotaeh poduaci d |y @l /@ndemoved
partially wth purgnNO 26.2 &é/ﬁ of ppm by wt. mol/mol

1 2 9.40 550 5.2

2 4 9.11 256 10.5

3 6 8.87 102 15.7

4 8 8.83 73 20.9

5 10 8.87 68 26.1

20 The examples show that, even with small amounts of stripping gas, it was possible to
considerably lower the O, content in the liquid dinitrogen monoxide.

The losses of dinitrogen monoxide with the stripping gas are low and can be lowered
even further by recycling the stripping gas into an earlier process stage.

25
Example 2: Process for isolating and purifying N,O

The source used for the N;O is the offgas of a nitric acid plant, which is in turn
operated with the offgas of an adipic acid plant and partially with pure NO. 26.2 t/h of

30 this offgas are first compressed to 25 bar and cooled to 35°C. The water which
condenses and also comprises small amounts of nitric acid is removed and disposed
of.
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30 this offgas are first conpressed to 25 bar and cooled to 35C. The

- wat er whi ch condenses and al so conprises snmall anmobunts of nitric acid
is renoved and di sposed of. PF000006073% 33 The r emai ni ng

go%}r g)s/ s \e/g lereﬁwtar rﬁ%b&r%@re}sséd Bas %ﬁér;lgﬁ '()f?@g 89 ¢ @g@/v%j %)P%Iﬂh‘% oLy
2 0

o i n " CB il o ! ek By S8 o5, 200 Lot B ol o f O
absor pt i on conlpgnentes Thisisgisem i22fed imaanifte dptoretadranoabsrmiom columre lef ineight
filled witpoPaml arrd M8Betel B 6 BURT WHIBNTY RIRH ilhepal migs5lr‘28&91tér&h?ré?ft thersto,

wat er ape fgdyi 't/ﬂ Jr [Qt taPeefe%Cf,P fr%h-; Re ?nggp?teartﬁl‘n b ’u?rglc;?%&() he El[agstﬁﬁ%ob 898

gas is deconpr esse eco essl o ne~bdack

of f gas | i ndS g¢canpyessed rﬂnr@ugfaé.d@cgmar@e%lorrﬁébma@@ﬁk %é@ﬁt?@‘ﬁﬁs fige of the nitric
deconpressegidmardt. 1 bar by neans of a deconpression turbine 10 in
the first desorber tower. The desorber tower has a dianeter of 3.6 m
and hei ght man is filled with Pal] rings. The water .is
conveyed bzi%? '?‘?115{ spEbeRbis SepamPssHR: © 1. 1HafﬂY§‘eéﬁ? gl fecanpEession tyrbine
kept bdDweentié: Bimtdasofrerdswered hordesmbenianter Giab isbdiamne@r gf @$sn and height of

g:ogfg ;Odii)1 l;lemaeﬂ'Féi' |§‘Q|[e%5zmr§iﬁ§|| m@shyﬁé Wéte@% SRVEYd O kAo YL R fower.

r n

o brevent 1t M StElrapt & R S B 2t ?ﬁswﬁ#’ﬁmeaﬂﬁu%ﬂ“waﬁcﬁelass
and sodi umelm@ﬂ@@ebvm%%)sodwm hydrexide pglrug@u A averadreofenpsex. 44 kg/h
circuit and)fé@@hmq—@drdﬁddbl’sofmi@ﬁ@re gs3d neral i zed water. A heat

exchan in the water circuit is used to regulate the water
terrperature 20 The gas (2.45 t/h) obtained at the top of the first
desor ber t dW@FdeéMﬁvgﬁéh%gcw%%m\%lsﬂ% S@f"UNQ'@“t%@OQWbWr@f@I qagesogfum
N2, 7.5% byhydaigenearbénaER 2 th 2% hyrgsoremethef waﬂd@@rantiarﬁd %}ﬁlemed\/\ﬂltmffesh

of 02 as majhhGAaRRBGH:S: Ambvﬁl&?ﬁ %ér ih hel W tBr GRORTESS uﬁ; d&ét%atar

and cool ed to 35C. The water ondenses 1S rem)ve I sposed
of . 25 The @YRPPELSed gas streamis then introduced into a second
absorbef at the bottom together with the recycled gas streans from

é Ih: ng?;' gﬁr@%@(@%%@%%{%ﬁ gtgps,;f BPinBirst d&b%ea%wr%hphéés 39 5% by
rings. In 08[1Tm n?ﬂ;t?e%tgf F qigme TPP%‘?EY ?Ié{mgtmc &Pé {pep[yu\foéurg? of

350) is i ntbuRnEed 0% by \ahenepEGe Be Malscaifpaiissts: bbiaas Sointie compressed to
unabsor bed mrlaﬁdd@@@mb assedTiRan datte G esfiefsdogabheledbbd disBEsed of.

of f gas fnﬂﬂr%ése@%%réﬂ%'éni % hACirAbbga% hidg SQETd SBH)terl"a? trﬂecbc(:j[tom

pl ant . he Ia deconp Fessed
second desd?%l?‘ert%“}ethe recycled gas s’{reams from the partial condensation and the stripping.

This absorber has a diameter of 1.9 m and a height of 14.3 m and is filled with Pall
rings. In countercurrent thereto, water (274 t/a at a temperature of 35°C) is introduced
to the absorber as an absorbent.

30
The unabsorbed gas is decompressed and decompressed together with the offgas of
the first absorber in the offgas line of the nitric acid plant.

The laden absorbent is then decompressed to 1.1 bar in the second desorber tower.

35  The water is conveyed back into the absorber tower. In order to prevent the pH from
falling, 225kg/h are purged from the water circuit and replaced with fresh
demineralized water. A heat exchanger in the water circuit is used to regulate the water
temperature of the water.

40  The gas (2.9 t/h) obtained at the top of the second desorber tower comprises 81.7% by
volume of N2O, 10.7% by volume of CO;, 5.3% by volume of H,0, 1.7% by volume of
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35 The water 1s conveyed back into the absorber tower. In order to

> prevent the pHfrom falling, 225 kg/h are purged fromthe water
circuit and replaced with fresh dem neddl ized water. A heat

exchanger i NO%AE?%WQ%GJY \%hfrﬁé' | S5 W c§r8p f‘ ?Eﬁag}age?s ‘f‘ﬁﬁﬁr%ompressed to
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vol ume of CQ2, 5.3% by volune of H20 1 7% by voI unme of PFO000060719
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C®2, 0.3% by voI une of H20, 0. 3% by volunme of N2 and 0.14% by vol une
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in AB node, In order to acc fgaction

on
exchangors e Goal BT BabTs e PeICaP et o, S CHEA eR T e oGRS
fraction ((790k#/) spmpdsg BEEY BY vBMTiey o bbQd1.8% N2Oolule. 8R40y, 5.6% by

vol une of Q@%m@oﬁ?@z%d W@%Lb"ﬁevc@um@%f @J}daslmg%éﬁtfrp]d&'eldﬁeargif lsggcﬁﬁedﬁ@' e
conpon S e second absorber as
al reads{grrerﬁgg%ﬁtﬁe zﬁ%g%@ %%%;D %%8&5%%@(:‘“%%983% P%Vet hen stripped in
countercurrent with nitrogen (4 kg/h, corresponding to 19 nol of
N2/ mol of Ohd mohdensket qstrahnNIO thee dtrippeda mstdoumémgreﬁplwwmnmtf\d@bﬁwl@/h

d
drameter of 508 B&%dg*dﬁ%"tm‘%l Fr R o g ﬁh o RRIIG, G LT B ihing cotun
struct ured Hetars BRRIR eﬁgat(%%l?ﬂil'ﬁd“c“ll% R: Tﬁe rﬁ”ﬁﬂﬂghcoéur&fb@@ﬁfq giameter of
sur f acezlar da3pfm &80a highBof 4THemstndiip pravigled agthed sttundured metd| patkiag (packing

col umm (26q #@bhé B QU & §§§cnf7c8mﬂ1%b@3éré/é3wﬁ% P/ PPhe & péxr{@ sva%ﬁ%p of

of CQO2, N2 an
conponent s ?1(90 @3@?‘9@& COIE”B"'?GF'Fe}? %Y/ ?yﬁ?’UPﬁmﬂ\g%ﬂ Ba(bgiﬁﬁ’B@F“e & CO,
al ready nerf. 6%%@%@@1’ N2BNdT A% by vpitimer dddcas meint doengpoetisrandfis rémycled

stripping cgluemilet BB deBdY atsRR a8 e dfy Mptidied\wBbwre of N20, 11.1
% by v me of CO2 and 1.9% by volune of N2 as main conponents and

only 1 ppm by vol une of 02 30 The use of the stripping colum
al l ows the O® éb!m‘ erpduptraitihe betequiod theeipping eoluedud8as ka) aompritesr8tof
)1: The no:ta[vchiﬂﬂetcﬁf ROy a1l by semnid @mcﬁﬁzoarﬁmegmvd@ﬁ@ GTON/ ﬁ'g|mam
a resu r ing gas into the secon
éonfgon[ent% %ﬁ@%ggoqbg%pﬁj bip@fﬁte Jiep)!

absorption col'um d nevérthel ess renmains high. The
isolated yield of N20 (based on the
30  The use of the stripping column allows the O, content in the liquid N,O to be reduced

by a factor of 14. The molar N,O to O, ratio rises from 630 to almost 7300 mol/mol. As
a result of the recycling of the stripping gas into the second absorption column, the
isolated yield nevertheless remains high. The isolated vield of N,O (based on the
compressed gas after the desorption) is 96.2%.

35
The concentrated and purified N;O can be used, for example, for the oxidation of
olefins, for example of 1,5,9-cyclododecadiene.
Example 3: Influence of 0, on the decomposition of 1,5,9-cyclododecatriene

40

In order to study the influence of O, on the decomposition of 1,5,9-cyclododecatriene,
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conpressed gas aP?er the desorption) is 96.2% 35 The concentrated

» and.purified N20 can be used, for exanple, for the oxidation of
ol efins, for exanple of 1,5, 9-cycl odode@&di ene. Exanple 3: Influence

of 02 on t%fol %P%ﬂﬁi}cg%c_gg%ér)]f‘l t%%-ﬁggéc?é%b&ﬂ?ﬁ%g\%?% Wiy AdrdeB iRTA9b04 M

study the in ence o C oSI {1 ,?
1, 5, 9- cycl cHRFeEsk GIsRREC PHHGH BEEBT LSS, 3§85 Pigiriube @AdiacEflwg Farfenser.
1, 5, 9- cycl odedesatwasdmen mmted tanid0°Glih wnoldetednid & | ASTRIDoyntigtiass were

flask equi ppestukl hhreudPEB gkt higilitd Bt a BraAs ralsaiow! Hbgr.and a refl ux
condens%r. The fl ask was then heated to 180C in an oil bath, and 2 |

(STP)/ h*of synthetic air were introduced through the gas inlet tube
with a Brookw afigas fateandeomposiBorTiferesif yers deierniagrl at drepogtiat naddition,
t her eof wergnefdLommenqad vidie tarn ehd analyaslinki @b chisRRIgesHHef att Rgular
U T TR R A AR b 0 O RSB BB APY (Aol b R ren, The
intervals. Fromthe 0 tg_a anar SI's” ah 02 coonsurrptlon 0 ol 7T h
is calcul atb@=9‘°?ﬁ'@d0‘3i€05,f@ﬁ@féﬂt?(ﬂ'bdbﬂ@t $olatinn denieasss atrneelie T8I mendm that
decreasi@s at.12% kf ThHeeychedutuchifiabe boe Hedtrogad pér mole of O, Apart from small
1,5,9-cycl %ﬁ&ﬁﬁ?%'tﬁé‘%@ﬁ&g%ﬁ%r&yf,@ @g,rcédﬁahs?ag@e é-thépaéés EB?;\'\‘B@ any

smal |l anpunts t he noepoxi de of, )-CcyC odecatri ene, I
does not f d1SNEHPOMYEEiNE B AaYIETH ?Wr%?e%f%%?’ﬁﬁ%ﬁ ewae Jerdi wien aply
cont rol t estitradeowedtenthalf ,syathetic airliy buhbled dgeno idesteaael i fthes gortthiet ofct,5,9-

air is bubblegdbfecaliRndecsgRprd n the content of 1,5,9-
cycl ododecatriene is observed. 15 This test shows that, even at

terrpera1t ures significantly bel ow the tenperature which is needed to
oxi di ze 1, 5li8s toptslvtiedbaacyerealdeniperatugs sigajiipaly. befBmop, teoprgigéne which is
reacts Wi tibelie8 19-oeleotlodesalodbeaitrichal with QLOB(apAloXTRE0°C) deRRSh r8acts
which can |\ gafl {80 DLosERUE Bho! HRisr RGO bolvderk Sabtiths VML | SROTEAN
O use an - contarni ng gas m xture ) | conprises a mnimum
amount of OPodgoa R BigirgretPhdl iadsmt very inrariet todrenan b-0-9phiainncagas mixture
sel ectian t ywisioid comppseay enhinthepo sariaunt f theas e@achadizingosaepl, én 4rder both to

I nfl uence chbée% aq{?grf%??&igﬁgm i%’ Yol BE%é‘SﬁtQWrFth%'rQchg?cadi enone 25 In

order to study the u e o on the deconposition of

4, 8- cycl ododecadi enone (the product fromthe oxidation of

1, 5, 9- cycl cebcomplatd: irdlnenss ofHONZOhe dBCEM gositfordsf &, 8-cyaddodedktimmbnenone
(approx. 98% as an isoner mxture) were initially charged in a 1000

e A e S R S S R R e e T
and 21 ( STRjHehpwiduct3omythe eddagonial WaPaypadstagatriensugin Nb@), Jid g nf 18-
tube wth ayoResddda@Wnb®d @dpprox. 98%, as an isomer mixture) were initially charged in a
1000 mi glass flask equipped with a magnetic stirrer, a gas inlet tube and a reflux
condenser. The flask was then heated to 180°C in an oil bath and 21 (STP)h of

30  synthetic air were passed through the gas inlet tube with a mass flow meter.

The offgas rate and the composition thereof were determined at the outlet. In addition,
samples of the liquid were taken and analyzed by gas chromatography at regular
intervals. From the offgas analysis, an O, consumption of 8 mmol/h is calculated. The
35 4,8-cyclododecadiencne content in the solution decreases at 1.6%/h. This means that
1.2 mol of 4,8-cyclododecadienone are destroyed per mole of O,. This does not form
any defined products, but no polymeric deposits either. A control test showed that
when only nitrogen is bubbled in insiead of synthetic air, no decrease in the
4,8-cyclododecadienone content is observed.
40
This test shows that, even at temperatures which are significantly below the
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The offgas rate and the conposition thereof were determ ned at the

»outlet. In addition, sanples of the liquid were taken and anal yzed
by gas chromatography at regular inter9@l s. Fromthe offgas

anal ysi s, Bgréﬁ%lswmﬁi fn r%Iedéd ”?'dxf&iiz}eﬁtfabfcgl:lﬁa&%camgﬁe 3@itl% O 1
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of 02 as anfubliFiAGoPEAlor f el 1,08 L Lohndtedd HNsSRIsCRbL sbd - The
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carrier oi I%’Q;Q%Sggee?eg%[% gé@%&%&'p ﬁéti e%‘a%tht% éér%%p g%’t%gmre?ﬁoﬁ i %&te%]t};@og%t?ween
oil input and oil output is less than 2 K. The heat carrier oil is
conducta®d iTheCeeavtareésnt(11500-thkodogiacitamtes. cdrhmerascproatudts fromo\Dedgds=at and

h et wit s Legy ald | i |
the outlet Mhligady IQ%(%W'@Q] Lﬁ‘g%, %}rgﬂ%gg?togﬁatp‘ghbpb)g KREAIINGN® 4rRAkls) AP

pressure const an at 1 . .

(1,5, 9- cyclBBYYELaPY iBeRIS Egﬁﬂ‘éf’rbé‘? ANCtBi REMP r GHRNRGUR Pistor Rymps) and,
nedi cal - gr agetré@0 of tremekctnd enixexbinge $tets M2@O apponolenp2raeedradordhdyoreach
Dot o punms SSOBKEYRS B RS (Lo U] SR Bt e DHIRE (el X ia0en
DT oora: orpP Ay piodRRRES Bha s the e Bl Sr2 maBof sk e fRskehee
wer e adj usttiete &ledihed rRatthe velums! Hew ohthe resstandeat rBM temperature and 100 bar
1,5, 9- cycl qgdirr 8y rthe MeaidtdvdNgfe Rls 086 hHoBACTHY rdabli®t wia8 Grded Bl ORI the

dth i ti i f t t
o room t oBEra 0FE Hha TBEChareqRpP gy By URe teiberbe UEptgrre fes
0. 65 hour. CPRENgNSAEt INRrdfstocAYMER Baterirs.i ihet mass haree riinggvagt alyays
st eady 3t at Hoapr ox. 6 hours), before the nass bal ance was

Downstream of the pressure regulation valve, the reactor output was decompressed in

a cooled {about 20°C) phase separator, and the products {both gas and liquid) were

analyzed. The 1,5,9-cyclododecatriene conversion was 13.4%. The selectivity for
35  4,8-cyclododecadienone based on 1,5,9-cyclododecatriene was 93.4%.

Example 6: Oxidation of 1,5,9-cyclododecatriene with an N,O-containing gas mixture
which comprises 400 ppm of O, and 8.3% by volume of CO,

40 Example 5 was repeated using, as the reactant, a gas mixture from Linde which
comprised 8.3% by volume of CO, and 400 ppm of C; in N,O.
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commenced. In order to mnimze the errors, the mass bal ance tine was

“always 30 24 hours. Downstream of the pressure regulation valve, the
react or out put was deconpressed in a caddl ed (about 20C) phase
separator, and the products (both gas and liquid) were analyzed. The

1,5, 9-cycl adodec i ene,conversion was 13.4% Th lectivity for 3
3.8 cycl odofiBoads ERSHACHLERHT B 1 09NTERB] oBRIecttfoend Tias SYgCty Tor
Exanpl e 6: ©Ricydoilasiecadiengrs, isey ohddoBepetdddenairiang waaf3.8%.

N2O cont ai ni ng gas m xture which conprises 400 ppm of 02 and 8. 3% by

vol ume 40 Exampl e 5 was repeated using, t he react. . a gas
mxture 3 r oot AR e e BRE e SR ot o BB S bE R
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have any si%%iPRRERVNIEH CREPNIHT $ASYVEREE &2 Conpar ati ve exanple 7:
Oxi datitdn of 1,5,9-cycl ododecatriene with an N20-containing gas

m xt ure whi (o 9 vol -
e Lt R e A D
vol ume of oDy VRS 3 Qeeld Férpossi ble to conduct the reaction stably
with this feed. The pressure difference 15 over the reactor rose
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; . |

nto o DL g roSEE est mantniasn ane B8 takia ™ iEbE tdmstca ity 2 Roths

bl ocked wi tiPecpEss ther fegctog aypeshipekee e difstamilamzs BBNcIRI Starsapavgt into

the react orsdciibd. it 28s Wt Sia€ fhdin@e @ascanbdtadonigef blScket Nwiti? Bolymeric

stabl e Operé’%ggﬁb Qét\{véé‘r?séa% g? g%géo@ﬂggrﬁﬁaﬁwegrﬁgcﬁo:%ie lation is

i npossi bl e. nparat ve exanp
1,5, 9-cycl ododecatriene with an N20-contai ning gas m xture which
conpri s¥s 1800 fuom High wohoergratibnDaf 25, Ex &Pl etdblavaperatipe adf eitle us,6 996y clo-

as the reacipRbatrignd dm?ﬁgéji;@ofséiﬁl’é‘. Li nde which conprised 1300 ppm

by volune of 02 1n N2 action was operable stably with this
feed over 426 h. The pressure difference 30 over the reactor
remai ned cohempatativeexampép@cOxidatjont did,d,Bcytlodmmiekatnage with BaMhO-containing

dei nst al | edyasaislip@WRich BbMpAes! | 0SpriNey ROLiMERF chad deposi ted on the
wal | s. r?'[ohe 1,5, 9-cycl ododecatri ene conversion at 14. 6% was hi gher
t

t han i he inventive
Example 5 was repeaied using, as the reactant, a gas mixture from Linde which

comprised 1300 ppm by volume of O, in N;O.

The reaction was operable stably with this feed over 426 h. The pressure difference
30 over the reactor remained constant. For inspection, the first coil was in turn deinstalled
and sawn into sections. No polymer had deposited on the walls.

The 1,5,9-cyclododecatriene conversion at 14.6% was higher than in the inventive
experiment (13.4%), though the selectivity for 4,8-cyclododecadienone was only
35  91.5%, i.e. almost 2% lower than in the inventive experiment (93.4%).

This experiment shows yet again the importance of minimizing the O, content in the
N.QO used.



. PF0000060719 L .
experinment (13.4%, though the selectivity for 4,8-cycl ododecadi enone

“was.only 35 91.5% i.e. alnost 2%l ower than in the inventive
experinment (93.4% . This experinent show8 yet again the inportance of
m ni m zi ng ¢lggP2 content in the N20 used. PFO000060719 38 O ains

1. A process for purifying a gas m xture conprising dinitrogen

nonoxi de, at least 5 conprising the steps of: (1) at least partially
condensing a gas mxture G 1 conprising dinitrogen nonoxide to
obtain a |iqgui d\ gsERES idri Mifﬁrglagﬁ%ﬂﬁixﬁjr@g:oﬁ‘ipﬂéiﬁé QERFLgeNONONDEHR, ol Bast

(I'l') contactin . OSLE1 Of 1 with a gas mxture M1 to obtain
a com%sition%eb@?lgﬁg%gegtgS(Sﬁpxture M 2. 2. The process for
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to claimi1, whenhei rattibastgpstiaiyxcotidenbing hsg&elntgttied d-r aaniphsingr @Hiogen
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process for purifyio¥§as ni xture conprising dinitrogen nonoxi de
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performed continyuoushicting thd NSnfol®ES SCIOMWRUGT §¥d Re@r Eﬁ-mitc?(to%é?ré a
conprising dinitrogen rm.g%%( e a cordh@%lﬂrtgc“_?ny ne of claims 1 to 3,

wherein step (11) i“STjp&r! gd?ih? 429 ol um. 25 5. The process
for purifying a gas m xture conprising dinitrogen nonoxi de according
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mxture G 1 is opsiginged pirogen, giahuds Seeonpigrsi HyPERe xeaspdygfoger,Ayarbon
treating a gas mondxitiegmetHane @np tétiflngrotigthdricogen nonoxi de to obtain a

gas mxture GA at |least conprising the steps of 35 (i) absorbing

the gas mxture GO in a solvent mxture S-1 to obtain an_offgas
stream and 5 cdiFo$rGesh fer LYriing destrsnimiyiuEe FREMRFIRE ufBitagen f mgppxide
t he cor@dosi ti oracCerlingdo ebiterial cizims10 asdRyventreim stépflB isSedrformed continuously.

4. The process for purifying a gas mixture comprising dinitrogen monoxide
according to any one of claims 1 to 3, wherein step (ll} is performed in a bubble
column.
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5. The process for purifying a gas mixture comprising dinitrogen monoxide

according to claim 4, wherein the bubble column is operated in countercurrent.

6. The process for purifying a gas mixture comprising dinitrogen monoxide
30 according o any one of claims 1 to 5, wherein the gas mixture G- is obtained by
a process comprising the steps of:

(A) treating a gas mixture G-0 comprising dinitrogen monoxide to obtain a gas
mixture G-A, at least comprising the steps of
35
{i) absorbing the gas mixture G-0 in a solvent mixture S-| to obtain an
offgas stream and a composition C-A

(i) desorbing a gas mixture G-1 from the composition C-A to obtain a
40 solvent mixture S-I.



PFOOOOOGO?l%F%%DOO?p”IQhe process for purifying a gas m xture

* conprising dinitrogen nonoxide according to claim®6, wherein step
(A) additionally conprises steps (iii) &% (iv): 5 (iii) absorbing
the gas mxture G1 in a solvent mxture S-11 to obtain an offgas

stream and a co osition C-B S desorbing a gas m xture G2 from
the conposifi on' & BPreeEsspicai BUHYEQ| Fef?S IR rOMgrising, dinffragenTRwnoxide

process for puradcpiding @ dm Grivkergirestep iy adslitivgaiti cuntprizge step® Kidpardigiv):
according to either of clainms 6 and 7, wherein the gas mxture M2 is

i xt ur o Forpr | sig HSAICAe oG- Ko Srur g eTey! Bribtan an ofgas
clainms 6 to 8, whersisamans gyegnpdsitian@Bw 2 is recycl ed into step (i)
or into step (iii) of step (A).
(iv) desorbing a gas mixture G-2 from the composition C-B to obtain a solvent
mixture S-1I’.
10
8. The process for purifying a gas mixture comprising dinitrogen monoxide
according to either of claims 6 and 7, wherein the gas mixture M-2 is recycled
into step (A).

15 9. The process for purifying a gas mixture comprising dinitrogen monoxide
according to any one of claims 6 to 8, wherein the gas mixture M-2 is recycled
into step (i) or into step (iii) of step (A).



