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sol ution was cool ed and |iquid N204 slowly added wth mxing to ralse its
concentratio n|sol ution ijrAmgantatofeiyd, to PWelcCompoaitidneef JAcid a $imi | ar
10  manner tg,?t ra&m;siesarﬂe Kdhel Nt PXRE 1 BERbRutlioh attn, d, h%reém":hﬁ%ﬂ was
~conducked th cpver at di fferent tlenperatures? *The upper tefperature
linit and mi i mum a i"ti on{of rR@’CP&tﬁ*e’t?@ssary TO | nrtrate PTECIprtagi on were
noted. The resulfs of thes¢ experlgdents af eRNp,ven| i nNJgbl e Ngxb,,ow TABLE 2
15 Anount  of {ferd] Conpasiflion of Acid Exiot._Tenpepature Added to Ihitiate
Solution at |err]f Pr %ci pifati on 20 &er r; : 1 :
Preci petati oh {g A0 Tey r] *14.6 *flerr | 25.3. ] &PPy0 2%

5 . 1oy 6 | - 8 *14. 3.45 * 87,58 32.6225.B. 9,79 | *30.0 6
8 S 3.45¢ 7,59 : 0. 7 _ 5
3. 45 T V5780 32‘ ég 57%.3 3% $éond |?tﬁ2fi [err]
phase began {0 appear at Ui s porTt a'er—t'he—ex'p'erﬂmt—was— No

[err] BYeci prk alecona V\@ﬁqtﬁlasﬁrdfeﬁaasg%e a;[mosaﬁferai'ea% Rhid I}B% Q%8 & ment s
shows t hat aé%utlon t enpe rat § or |'ess is required to effect [err]

preci pi tation. PAt 10l P9 sﬁ‘EPpﬁHEC F‘Br”ﬂ&e"‘?&?ﬁs“‘ﬁ%ﬁhf’ﬂf gbsepednp 04

concentration in solution. Experinment 8 40 Solid [err]was added to a

known wei ght Tifif sefles b threb iphriineité shifs tHai s sBlutich teirfperaiiire bEHPElksh slrdquinlkdbrBei N, G204
mai n- tai nppddipdtion, AC10°C| b blecifi@te 1inE reh@iiéss WD fcoflteh &bl B sollilonVaS obser ve
that N204 started to forma separate |liquid phase at the end of [err]

addi ti on. Ekperiment8 Initial vver ght of [err] mxture . 11.7¢g
-Amount of [err] added : 4.1g The conposition of a.
1: 1, [ era ] sol Salid ¥sDswas added teaknavi weightaf a Ji: 1raﬁob,vhelghthtbmmeof5®%nMcacidandm¢4 -%
[er H/ 37. Cainsstal 260G Junti 6o Dere DieCls woulq disSolvp i wgs BEIBH that Ou sterteddd forfereparatelml 1
to 8 are ShespetihperddEY.QBadditiee. phase diagramillustrated in Figure 1. 5

45 Initial weight of N,0,/HNO, mixture : 11l.7g
Amount of N,0, addéed - o 4.1g

The composition of a 1:1 N,O, /HNO; solution saturated with N,Oj is therefore:

&  ° 37.0wi% HNO,
37.0wt% N;O,
25.9wt% N,Os

Summar

s Y

The results of-Experimpnts 1 to B are shown ploited on the phase diagram illustrated in Figure 1.
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EP O 453 546 Bl Key to Table 1 A = Experinment No 1 5 B = Experinent No
2 C = Experiment No 3 D = ExperinesEro493s4e 1 = Experinent No 5 F =
Experiment Nos 6 and 7 10 G = Experinent No 8 H = Point estimted from
publ i shed \gQwWbis1! = Point estimated from published sources J = Point
estimat ed ??‘UHT‘D'UUI | shed sources Line[err]= line of constant weight ratio
of [err]for RKxpegeimBitNoNo 4. 15 It will be seen fromthe phase diagram
of Figuwe 1 Bhakpdimentlbaken curved |ine taken through points A, B, C, D and
H r epr esent sci=Epaimast®otr at i on of the three conponents [err] in the nitric
sol utTon at a=EapsimantNotenperature of -15[err]. Simlar curves are al so
-shown for ni E~iEspegimeai NeS| ut.i ons at 5-8[err] 10[err] and 25[err] The solid
l'ine which pis&aperimbntdoerfrandiie cusps in each curve (line[err]) represents a
' boundar9 to SirExpeimentNg8.of which the solution is saturated in N204. The
_phase di agram—rmwvémmdéemtwwa@pevwae the appropriate amount of [err]

“sol ute whi ch! V\I"P"Ptmtﬂ’ 'PB!P[‘?"?"(W%y g| ven si ngl e- phase acid sol ution of
[err] and [erJ °'Ptr?s phlish °d i f an aC|d sol ution of

si ti oM ' °'9T_ n
it e ol g e ts%qwg'&wgvgasa 'E'h ﬁ'ﬁgi’%‘% ,%?F;il Rﬁf"’wﬁ e{"&] £
o8 & C a I

_conposi ti of \% c&‘é}’ é‘l‘ée'éﬁag'%pag in.the nitfic solutign ut o
"1f this 25, fout orrp05|t|on |srrepresen y 6'0|n ff%%g

ferr], t het trp@soﬁ’d/iﬂQ;vHQ'J pateBERBYH thOGisi in &J&ﬁ‘c@@d (ﬁineSQ} Préantih bdundly to the left
approxuarat@;w.c@{hegmopgmﬁmgjmugﬁ ersection between t e straight 1i1ne _

- passi Ng t hr oygdphas diigRmihepbilised to diéimind he@prirbRiatd MR GnENJOR SAIUOIhicA Wil BieBipitte B
~and™~e. By gy givergsirigleehase aiasditiorDst NZOdnt IN,O,/venitic auili. Edreghmple/iDancdicktisaltionbf t he
. sol uti on aédmpositiond isicovipd td-iE2C ahexolationsiill Igse beth NyG iatd nitdd dold agxt wilbdsginteatcampfosidam

' sol uti on i enttbe ABGDHs@ivet Ehiscampasitionovdll depénsitalsd up@QhezationpNOs bo HNQy inrtbe lutes If this
~schemat#c plurcoompositionip repreaenitedipy point (P(60% NiQugS00HINQa); Ehep thetekentusl compositiomef thieod

i N conj uncadidsalutiginwill b appepinately 6tiBe poinbefdntersertinn betiyeendhestrpight line@padsing thruploreing i on
of .[err] i RamZ pndihegusve pasgingthrouahpaints A\ B and CsByspmpatingthe comppsition € with the predictads
whi ch’ may Ef@ﬂpeﬂgy gg'é@cfﬂ"*ﬂéﬂqug' 159 HERYEL A ts0s phighudbreeciplite Fomgiutin intq the gote)
enpl oys_a & e-controlled reservoir 2, arecir- culation punp 4, an
el ectr o€he ca{ 1ceII 6, and a flow divider 8 all connected together in a
product i on%e@p—t o allow at. |l east partial recirculation of the product

aci d. For a“*;ggﬂe‘é%% sf:lﬁr'ngﬂc cLs@ fl&vl di s tﬂ&hrcfl&giafﬁ%ahlﬂg&ﬂ ﬁg’ﬂ%&ﬁﬁ it the
res shown

t ur bul ent gg‘gﬁlmw

concentgat tyPiBal Btk & h,ggybgg,lnﬂwe@n conponent s through t he cel
cel I 6 has "armméngy roduishdrdcida abiinkd in guweld fpisys G%&Eﬁ%ﬂﬁmﬁe@ms&mdr ﬂla récﬁ-ﬂ
exchange Maabfpishp 4 daneRPfcRkmical:el §)@nd AMlowCdNIIRRS AiNtditietted dgbeheriR B Produdon ldbp toS
pref er abl y sl afiBasOjtiteal r@éircilftioh of 1Ry primEllaid (FoP#nyigen @je ofOP praduction/feckaliasbn BN Of
[err]in nitreases the tutbulirt replijetiiich condudtieity ofthe tellandradicys tha/cohdestratictgiadientof solatién e
reservoior gonipomentsgivough thezell Tiee celb®rivasran asode cdfipavtiment 40, seatbodefcorniaetmpnt 112, Jand an

el edtt ocheien exshinge msbtansdd saperafingithe] twdf hampatinents. Sihe ninbraper e preferablyrart dmisnic or
reservoir semipergwabip (nendenic)inembrat®04 and cont ai-ns [err] in the weight ratio -
of [err]ni t r |&§°th"d‘f '&P4 &'1961395 '1"'!5"’ agiq at{1}C is fed gontinueysly by thej pump ﬂ:f'%ﬂ‘a reseiveltd on

cont ai nﬁg f’ %fomp ”'Fee"éo '6ﬂ?qt’ﬂ‘iﬁ‘ jg "¥/°"E TES"(',‘%?& ode,
t u c

corTs e '%gﬁ a?w% ﬁ '%9 f;; th L

anol yte adj] ;? tLe d et st Ciohdilol s 0

t he anode cSmpartinbi gseg out

8: 17 bygwei ghlthe 5IQctmchemucI cﬁir

rﬁrPﬁ- %Eﬁ & Gausd ﬁx@‘iJ-ﬂanﬁreVMf I aE\d E hinthe
cause the &RiIDakcdathods Qpdrivents §6 ShdS2!tdinbredds, b hbkitdd prddbot BGHPSHR: émﬂmQﬁé ahoa
conpar t Menismphimén 40, Whick & this KolnERA G tendRAER typially 189546 Is Bfoh fld Bithe fiowivider M
t he anode efiBPd@Adesidlacid Solutithts bwostrednit (B) f0@(B)! has a tenperature” of
typi cal |y 15-steir(A)isirdtydddaiechytsltiie Pesbriv6ir 2. lSOWENTIB)i6 fbEYcled to\thy rédervdiv I thebagh d dnfli-
aci d sofsut iedunysteltised 16 wal esdolids 36parafof)l 8. ThalchiiiBycrystalliser 16 cools the stream (B) to a temperature
(typically -15°C) at which a proportion of the N,Os dissolved in solution is caused to precipitate out as an N,O;
solute, and a proportion of the N,O, dissolved in solution is cause to form a separate liquid phase. The solute
is recovered from the stream (B) in the solids separator 18 which may comprise, for example, a filter or a hy-
drocyclone. The cold, N,Os-depleted stream (B) is then returned to the reservoir 2 where its entrained liquid
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Stream(A)'Is recycled directly to the reservoir 2. Stream (B) is recycled
to the reservoir 2 through a chil EPo8§8s546B1er/crystalliser 16 and a solids
separator 18. The chiller/crystallser 16 cools the stream(B) to a

tenper at U8, flakPiapialy retissolvat flielac biMtion fledo 1AE RRMHEL doRdiioRs whilhSrdvail thire di SSOI ved
i n sol uti ONNiwf deRARERuldN,Of REadAL 1B 1HR rédivoiPSiofiakd &) th protedsidsSes. PHaGelative flow

Pr opor t i Ofte@br shring (A éinki (B) 8 eHle\eEtdlal kenpSratuidlol StBcigitstion aksSeRjubted o tith TheIgOABAL €

| i qui ds phiseacidifato in GheltbsdrioR tor €L \R €d whbie Plotdide exidty IR @ MatelDr equilibAude THeOhte 96
separ at or N;DGadehionis suftigientipiiighits oy a Sepdrate XiquigN, 0, layer (D) intititesafvoialidye thelsckayet one.
The ol d, (E).@his prsdep that a the Sontrelier tefrigyrature withiethe reséruoin(2)af typicdiy €0°C,dlsecacid dayer is2

wher e i t sefteniivelnsatwelted withissolged N.OEhic) prof@teSH@h fdh rpies of| N.Péwreduction jni thid gell 2 at

r edi ssol vhichicurrerty effigiencies.nd bigh rates of heOstprecipiation imtharehilleg/eryatalliserdf oA helatinglsoqlinge v ai |
t her e.10 Ni ¢ofl 2@is yeeddo eontp! 1he tamperatuis of the wpesvolr@ g addifion pfdreshniliiq agldita thoresesvairdice up
for proce¥dtheysegfan W“?‘G‘P%Hﬂ%‘"fWW’P’%t’t"é@h eneraliymysh higher than thayqiihe soligs ¢ he
actual t 9% 1fr Belpsfo °PF;&:‘ RGN J“iﬁ's"t’%@'!‘éherséi"’lﬁ‘ﬂ 't meidly efipsotved 5
nitric achihererervgrpefor e afid sqlytion P“"thd hacktodhp el { he whol e process exists

in a sitat of, equilibrium The rate of N204 addi.tion is sufficiently high
to forﬁta%@ﬁ!gzate liquid N204 |layer (D) in the reservoir above the acid
layer (E). tﬁ&ﬁ&:’.& %LE}?"& hs Jfff‘a 1 Wedd rep fﬂadt&t;ﬂaﬁh& a&d%l&tnEﬁ Was
reservoi. rin@ Wtﬂkﬁ@l tédi th%ﬁé rtnieﬁts ?‘t ed
Wi th di ssglsy WhtloR br e siddd 160, Heb u.t. itation, tRE ohee M&M@mln
the cebl theddid sw.&twmmnrmwﬁf‘tdsmammmm&rz Baréfally 86ntr6ifing its rate of addition.

[ er r] pr ecAgoicthe@tid sdlutibriwithinlthd rbsavdiravay fiot mb:bfoﬁeémriﬁd with NL©4ridagépats N,OaybP

coM 20 | Gid i fofim.[The flvrhte throublithe tetis10sasidiusied B brotilve an &fiONIN feaving tHéiastardda t i on
of fresh ainpartoenilEvilg b d;QsteHK@gatiowtkbout 3:5 atabolt 2510, whinh iscppraprialyat the satgation

t enper at ulingt af N2Qsliresofuliens of nitiic acidiandN4Og atdkat empérbtyresTuch hi gher than that of the
sol i ds®%separator 18, help to ensure that any [err] precipitate carried over
fromthe Exymiledt or is rapidly redissolved in the reservoir before the acid
sol ution Isagurrped back to the ceII 6 15 Exa |l e 2 The net hod and rret hod

condi ti ons o H?’t""’?t’f al"?‘i@"é?f:‘iﬁg”s%'

passed_i nt¢ i m “%?g’? 3 |'?'"'°T:gi
Conpar%ane Ir&a ‘ﬁ)b% a d:‘@assolvedg ggﬁ hanein roe; rtIon eéc;dgl‘hge ?§W h of
a separ atgI Af' urrng coo preci P e concen on of
[err]in 2 e aC| d sol utlon wi t hi n the reserv0|r was mai nt ai ned at about

30wt % by ggar;ﬁ{eqlly controlling its rate of addition. At 10[err]the acid
sol utign - the resevoirwas nottherefore saturated with N204 and a
separ at e [ erph waveaats piddudedr EkdMpld1 of Bfantple@Wiak Fhshed WEHCH iall LIAGUNESTI0b% nikie ati@S
adj ust ed b PoPEHLVE itsHrfadRicohtaitiation oPidsilAENLD Pk e abidfebulting GV the GoTVabds imisthod
havi ng a prrephraticht $SyStediiossdaaveis nitintised by faéirigithe3pdneritii¢ ackiwasliings & thexpsedir 2.The | Y
at t he saweshed sabvatelwastten eddefl ®rog%hinitricsacitl inttheorativ 0b35 parts by weight ofcloleateito & pars bt
th SL/ t €@np eeight af niltic 4219 tdpredoys axcledr chipentrated sclulibrvel NfO5 it acid containingfondevels of NiOwa s

ed at_ [err] with a portion of the [err] layer taken fromthe reservoir
20 to remB¥amwlei% ric acid fromthe surface of- the solvate crystals. The N204
was t hen returned to 30 t‘ne re&segtreq\ggxlar tgtt rvea\élent | oss of [er%omth'e
system_ The & ir
at 10[&rr %heéﬂ‘& §'6‘l Wé’d‘gf"ﬁf"tﬂvﬁtﬁt"df‘ Bﬂt’éf’ﬁ‘ﬁ?\%‘t‘?fﬁ'“‘f‘ﬁﬂ Frpbﬂd?eﬁ ib@’t“‘drl ed
sol vate t 0g .di chl oro- nethane. Exanple 4 35 The wet sol vate product of

Exanpl e 10r @éggme 2 was washed with a small anount of 99%nitric acid
at[err]to —r'erFUve—rt-s surface contamination of residual [err]rich nitric

aci d: rgsul+t 'ﬂgwﬁfh%&E%%Xgﬁm&ggd d?fhgcﬁﬁmmmmﬁmﬁ&ﬁé&h%%ﬂﬁed’ver °

mi ni m sed gy, &idhty Hidnbr 16veld 6f 1§10 Ings to.the Teservoir 2. The
washed sol vategq'\?vas t hen rﬁ@ gﬁht)xdn%bmnltrlc acid in the ratio of 35 parts

by weight of solvate to 65 parts by 40 wei ght of nitric acid to produce a
cl ear conceswsat ed solution of [err] in nitric acid containing |l ow | evels
of [er®] Exanple 5 The nethod of Exanple 4 was repeated except that the
washed soNvaheethed ofsepisaing K00 96 isisbiptiop inenitticchcid vordginising the stepet i 0 of 85 parts by
wei ght of ~sol VelpespesingIty threcsigcochamisebaxightion of NQi it nilric acid; iaditrictacid pelwiduiata tempet- ur r y
of [err] in niaure of ahisast 10" canipihingsat bast 48wt of dissolved (N7Dyc+ NaOs)tand| Bavinh aissaiveti s 4
and 5 were repbewitc agidralip by walghtofat legstdBdiapd aci d washi ng steps were onitted,
resulting in-products containing slighgly higher levels of [err]




Ean L

dains 55 1. A met hod of separating [err] fromrt tric
aci d’'conprising the steps (a) preparin by the el ect Mg}mm nml H“ll on
of [err] in nitric acid, a nitriEPQ §Blution at a -L amur e of at

| east 10[err]containing at | east 45w % of dissolved [err]and having a

di ssol vago]phase]|rapidly redissalyestin thatatid sdhutiomiegdithe @érnat conditioms whictprevainthers. EP O
453 546 BINitric acid and liquid N,O,4 a[esqdde]d to the @seivoir 2/4o nigke dp dickessiomses. Tagreldivg flow

r edi ssolratesof streamisdA)antl (B) aod e iacival thmperaigretof precipitatiop rarecasijvdied fogeturnthe 9t evai |
ther&. Nitdoracld rafiojinithg mesenvpinlai1i sidlta thewhols drgeass pxisty ina sfatssel pquiibriung Theraleedte up
fér ro&%@df"meﬂ‘ff“’m‘é’ hjgB toferm Aseparasy liquid Ny Q. Iayer (D) indharaserval abavejthe d'am the

act uaI i hi‘ﬁ"’“ﬂ? @‘lPF’ﬂ'P‘i! ‘&?‘P?ﬁﬁ“'ar”%h'%tﬁ' [P§?'é?i" (?)d’”ry YFP"PH?% {l” Bo- 5

t . t
In:’] ralb(S:t ag? "eg Olﬁiqnﬁl 'EI reser c I H‘YT ﬁ??‘ﬂfm res clﬂf I S )
to f d
Lo Lorm .%wi.&@ shﬁre%r; e ij d[toé "Eau% S Rérthaﬂ% ol
reservm,;th mﬁgg&ys b&g{o gr is e ect Lvely saturat ed

wi th di ssol ve err whi ch prorm es both h| gh rates of [err] production in
the £l lgxgm zv\,hrch current efficiencies, and - high rates of N205
precipitatron in the chiller/crystalliser 16. A heating/cooling 10 coil 20
I S used t OTHaowettodland hethddetiitioas cf Example 1wed répeat&l axcspt that the Heid selatidh aspassal

f r esh nii series tbrougl three didvrochemical cefis 10 with thainahotidemparements 18.conogeted ntsprieg. In order

t enper atteisuppriess théformationsef e geparaielV.Ohphase dydngoeling/grecipitetion)the tracentrition ok NaB4 in of
the 80| itbesacilepintionmihin the reserueinyas maigigived atako cgrefplly controlting itg rate-of eddiien- r i ed
oWBr fr PR %WHF@N“F@“&"&?&P‘&" a?@élthsrg@wem HWMW%SGEE@%@PBY% t he
aci d soIQJ’cWHPF“P agt&*wg%ﬂ'h@ "‘t ‘t?“st jystedito PTS““W‘@“Z leaMing thelapignpds g
met hod ¢BREA" % gé%ﬁbg‘ﬂzﬁ& g apRrePriafely abtop gatURYf: i on
was pasé@ﬁq °§ Pl "f?fr“ g‘ﬁ“’t’h Rk FMBEAMSI cal cells 10 with their

anod& c nts 16 connected in series. In order to suppress the

formati W%par ate N204 phase during cooling/precipitation, the
concent r at yQ et bt toduld 16 Exdnipfe ArdsWvasith 4l 408 Witih béHidh of tHe NGS5V iBkeh YRS

Mai Nt ai NR&kresdrvait20 td reMmeNG nfficakid fréih b dhrfake SRy sbVath &rpdlald. trite 1,0 Rastherdibtdinbd t9N. At
10[ erss ] théRsettdirclo pratent Ibsaldf NIO; Rbri the Bfstdnt SH/Aished WaIGatéWis thérairied iR & Sreaniondt ed
W t h N2Qsorised ainatS16103 i dissblifd4h dichioRinethasb ifithe plopdrtion of 103 dfidddiviitato®og ficHngh t he
cel | s 1Gnathemeadj usted to produce an acid solution |eaving the | ast anode
conpartnent having a [err] ratio of about 3:5 at about 25[err] which is
appropriBemplg4at the saturation limt of [err] In solutions of nitric acid
and 204 at that terrperature 25 Exanple 3 The wet sol vate product from
Exanpl e 1 Tkeswargalyataipreductaf Bxempljtion Expmplei2wag washpd witfea suell ampuny efi 9% altrieackr om
the reset{&i '9219"% '8 SP'&?B gentapinaliqnof 'aer’la' 'tzPor‘ﬁht"Wts agid repuling frgm “ter?e"'aé'tﬂ “e%'Pé
crystal s"“’"ﬂ’f’é‘*‘t

SPT'FI'@"'F a3
oy %ty raaszfr?r?& %ﬂﬁ&f‘%"?gtl %eér'a? @ﬁm ﬁg'{“% %Iﬁgéigg Jim o

proportign agslog dried solvate to 90g dichl oro- rret hane. Exanple 4 35 The
wet sol v%t—rp-roduct ‘of Exanple 1 or Exanpl € 2 was washed with a snall

amount  of 9Rkthdd df Exddplets vitls rdpbREd dxcdpPtha@RPWRndd sdivatk Whfiedtd 889 Riidatia AN Of
resi delal thb Riié dfiah sthsrs?, Whibift ofdeivéle 085 btrisbyeidhk S iric B8d, S HrotRE 5siiBy o@D, i hitric
prepar atdcn. System | osses were m nim sed by feeding the spent nitric acid

washi ngs to the reservoir 2. The washed sol vate was then added to 99%
nitric abiadhpless ey rati o of 35 parts by wei ght of solvate to 65 parts by 40
wei ght of nitric acid to produce a clear concentrated solution of [err]in
nitri% aci Ghewethedsof Bgmblesy dnd\Balems refeated exchpt thatthehikic cidiwashingstéps wemfomiBednp| e
4 was r ejpeuiting th prodyeip tontalning slightly highertievels oB¥.0at e was added to 99%nitric acid
in 45 the ratio of 85 parts. by weight of solvate to 15 parts by wei ght of
nitric acid, to produce a slurry of N205 in nitric acid. Exanples 6 and 7
50 ?‘HB“’met hods of Exanples 4 and 5 were repeated except that the
nitri’e

a‘f d A .‘%@tﬁ?& tggepsa rP N2Os 1{'om its soluhon?n nitric acid comprising the steps
(a) preparing, by the electrochemical oxidation of N;O, in nitric acid, a nitric acid solution at a temper-
ature of at least 10°C containing at least 45wt% of dissolved (N,O4 + N,O5) and having a dissolved
N2Og:nitric acid ratio by weight of at jeast 1:3, and

7




resulting In products containing slightly higher le ms 55
1. A nethod of separating [err]frard4sssadiuti on i n\'mlmﬂl““mmmn i sing
the steps (a) preparing, by the el ectrochenical oxidatidn &f M20% I'h nitric
acid, a nitric ' LIt L QR - of g I ]

cont ai ni-ng at ﬁbg%glﬁ gﬁ\%\?ﬁ %a@@o@%@%ﬁ%&%g}lr H’?ﬁ%&?&ﬁ%&g&hﬁé% \7'Ea'd
[err]:nitra c Aneetidd accbiding foylakvei @ibractétisedih tHatté hcidlsofdtiondnélep/{a) contdinsGt least sowtsh! S
* (b) -gool i ngfdissaveidi, 8854l i on to | ess than 8C until an [err]solvate
pregipitates fromsolution. 2. A method according to claim 1l characterised
in that tHe Admethodaeudingip qajin Lehargcterispd indhat tiesatio by weighh ofiN.OJopitsis gcid in the acigf

di ssol ved ( ePpiytion grepared ingten{R)ds rom-\ut tasaiyalos- ¢l ai m 1 characterised in that
the ratio py | [l agi.d i ' |yt ) repared in
tep (1% (Rl hortundlo B Snaticthbs gt ol o b B e
characterised 1n that the acid solution prepared in step (a) contains at

| east 15ws% [Aawettjod Bccorling®ichinth chara@érided i tiiabthe hiftic BridsoBEVISbIEd ih S1Bpl(b) 1B atdiat
the nitric apedtuserfmm-asrCits0°Cool ed in step (b) to a tem perature of from
-25[er r% 15 6. A nmethod according to claim?2 characterised In that the

aci d sdf ut® orfmethod gesprding to dlalan2sparqderised n thattheagid polition Ilpcagied nglep b} tnatempergture 7 A

‘met hod accor @AY ™MW ¥Pai m 1 characterised by the subsequent step of (c)
recovering t I te. | |

accordi ngg't' O?EI,J%{%%&SE ¥ a_’a%tmtei %}ggt%ﬁ@t%tg? %hée&gr&%p %gﬁ) %ﬁ“@lﬁ%ﬁm&g’f L,
‘producty, stream taken continuously fromthe anode conpartnent of an

el ect r ocheari Aahetiod atcoming loaiaintl7 éharactardsed!in dhat the acid Subforc@mprizds 4l frbduttstreadttaken 9.
A met’hod ac c cenfinyegsly froncthe anerGcopipariraent of ain sleckrochemichl @bl ewtployesidarisaipeledirochbmicéte

[ err] depl et edxigationiuct stream from step (c) Is recircul ated back through the
anode conpartnent of

the cell. 10. Arnethod according to claim9
i G e e ;fr %}""P %:wc&e o fhek e fpost e E%»a ioReisg gt ereem,
by Zﬁﬁe,{'c)_ie@a'a“ﬁ@% i 593%?"35"%’8%%@?‘3 i G
[err]is ad@ekniethol BRomihgd bibiin 9Shard2ARsed intifdt papioPtRe febirculted prEfiStfeam bibasset &5

re-enters thqb)an@@p conpartment of the cell. 12. Anethod according to claim

11 characterised I'n thatthe [err] is added to the productstreamin a-
reser véf r York redtidrageording tqelaiil A charagterised irsthat NoOy Is bdded tyubechrgsiact sesapvafterd@P4c)as a
second | i qui duilieterdhe stepmira-entars the epdel compratment afheaesll.cl ai m 7 characterised in
that after,ste _the rec red [err]sgl] vate i t least partl '
di ssol ved P ﬁﬁ:},ﬁfﬁﬁ%@fggg nih ;;%zﬁ"#e%@%daa%r@m pgctsFsin groservl
charactggri sed I'n tha aqf" er step 3'5,pfa°eanre(’:dva§?53cf°'fer'f _psa?ﬁ'vate i s at

| east 40 43, ArimstiiddlabcoRling olaielcharctbrisbd ih habatieflstep (e B feBiVaral NiDJ] SolviR islat least
Ver f ahr en zurplig aibsdivedin Bn orgdnicielidat. aus Oei ner Losung in Sal petersaure, das
~die Schritte (a) Herstellen einer Sal petersiureidsung, durch die .

el ekt r oci i HrriAsedtkod @sdording toslainy Dehalattérised in tigbafersten (), the tecayereth NiOs edvateris at least
Tenper at ur veartydpgolyed ispiltic aed.-C  di e weni gst ens 45 Gew. % von gsi st erm ( N204

+ N\Zﬁ’r) enthilt und ein Gewi chtsverhltnils von gel 8stem N206: Sal petersiure

von weni gslg.ens 1. 3. hat, und (b) Abkflhlen der. sauren Ls9ung auf unter 8 C,
bis sich sTHMWEEYPyat aus der 1-sung abschel det, aufwebst. 2. Verfahren
e R hH e Vet SO G B 08, GGl 3l S1 1 1 (2)
weni gSt‘%ns 50 M t@xlﬂﬁ 196?‘ ﬁgetm u%g. ch die éh inische Oxidation von N,O, in Salpeter-

séure, bei einer Temperatur von wenigstens 10 °C, die wenigstens 45 Gew.% von geldstem (N,O, +
N205) enthéit und ein Gewichtsverhditnis von geldstem N,Ojg : Salpeterséure von wenigstens 1 : 3 hat,

und :
50 B (b) Abkilhlen der sauren L5sung auf unter 8 °C, bis sich ein N,O Solvat aus der L8sung abscheidet,
aufweist. _ i >
2. Verfahren nach Anspruch1, * N )
: " dadurch gekennzeichnet, daft - '
T die S&ureldsung im Sc_:hritt () wenigstens 50 Gew.% gel&stes (N,O, +N,Oj) enthalt.

3. Verfahren nach Anspruch 2, . .
dadurch gekennzeichnet, daf '
das Gewichtsverhéltnis von N,O, zu Salpeterséiure in der im Schritt (a) hergesteliten Saurelsung von




1

' . \
3. Verfahren nach Anspruch 2, dadurch gskennzei chnet,

Gewi cht sverhaitnis von N204 zu Sal ged #assige i n der im Schrmﬂmm”",””m,”'“
hergesteil ten Saurel dsung von 8 EP 0 453 546 B31

111111 11111 . "' 1:A bis Sattigung ist. 4. Verfahren nach
Anspruch 1, hglsjs;mbué Srch gekennzei chnet, daMdie im Schritt (a)
hergestel |4t e varfinren IndehMngpriddl| gst ens 15 Gew. % N204 enthalt. 5. Verfahren
nach Anspr uclaadirchgaidnnzeiohgeignzel chnet, daB 10 die

Sal pet er saur aiecimemytt(arh&gésmlltbsat(réﬁ)sumﬁenigim 15capBmMa0 entiaen - 25 C bis 0 ec
abgekfhit wird. 6. Verfahren nach Anspruch 2, dadurch gekennzeichnet, daB
di e Saurel%sl| "T%"S‘E!’rﬁ“'r"'l’t‘c"%‘ auf sine Terrperatur von unter -5 C

bgekf | hi t widpdyreh gekennzeichpe A h 1 k | ch durch d
K e o oAFORL o S 8 e a8k e 5B 0 Soepk. " "

Sl urel osung. vBrrandanb@{FnSfhudi@ch Anspruch 7, 20 dadur ch gekennzei chnet,
dag die Saur ghduai Q(eﬁhi%ﬁﬁhePBQﬂUkt st rom auf wei st, der kontinuierlich aus dem

Anodenabt el  Qfe/2alirbibdun ﬁhQchﬁ&@kaufsaﬁmhsaﬁmnﬁmmsd@hb@mhuwndeten

el ekt rochem schen Zelfe entnommen wird. 9. Verfahren nach Anspruch 8, 25
dadur cH® gek e VerfabrenmacitAnspiad eni gat ens eI n Teil des N20-verarnten

Pr odukt st r onwekenpeellyiet durch (c) durch das Anodenabtell rickzirku- Ilert wrd.
10. Verfahr e#em%?@WMﬁr%#t {0) degEyfassung deg AbiOn-Solyaly enscdenSauraliaungt | dai 3 ei n
Tell des r |Ivc alrku rterL_)Droduktstroms die Schritte (b) und (c)

Qoer br f,} ckt IE;\ fokilt. gch Anspruch 9, dadurch gekennzel chnet, daB 35
N2Q4 dem Pr 0 K r%%@ Q iLt. t‘eﬁ)ontimliglqm ?‘ﬁgﬁ& fﬁﬂd‘e eleR"S
St refies in d%c fioh veréBhdetoR l&roéﬂdﬂﬁéﬁ |e%ﬁcﬁﬁ?n{T ird, VET ren nach
Anspruch 11, dadur ch gekennzel chnet daS das N204 dem Pr oduktstrom i n einem
Spei cher z8ye Yetfahteninach Andgruchi 82  Pr odukt saure als sine ersteflflssige _g
- Phase umnd N2@ddusdhgelsnmichnebide® f | Ossi ge Phase enthalt. 1& Veriahren nach
- Anspruch 7, oweogsteny elpdeisien NAlsaeraraten Pohikistramévo Sehrib(chdurchidag Anpdetalellrfidicirkic
N200O SoI vat Werbiviidst ens tel i wei se in ei nem organi schen L6sungsmittel 45
~gel sti’ {L Vl Verf 4en ch. Anspruch 7, dadurch gekennzel chnet, daB nach
~dem Sc&ru t §§ Or Sol vat wenigstens tellwelse in I g
Sal pet €T saur. qE“:SGparat on de N206
de sa sol utlgeinglgans cfﬂhr tert le n%@%hgg&" n&)’rz"renﬁgcﬁgﬁfbes et apes consi st ant
a: (a) prﬁﬂamffahm.afacnmﬂdml on 6l ectroch| m que de N204 dans de I|'acide
ni tui que, unaladwdhigekennzeithmes, dae | ' acl - de nitrique A une tenp6rature d' au
monm s 1Y eC tN0j demcibduktstromoiactededSchiitide), jmctd&erdei'meélsﬁdﬁﬁﬁh das Anodenabiteil

der Zelle zugesetzt wird.

12. Verfahren nach Anspruch 11,
dadurch gekennzeichnet, daR
das N,O, dem Produkistrom in einem Spe|cher zugesetztwird, der die Produkts@ure als eine erste fliissige

G 40 Phase und N,O, als eine zweite fliissige Phase enthéit.
13. Verfahren nach Anspruch 7,
dadurch gekennzeichnet, dal
nach dem Schrltt (c) das erfalite N205-So|vat wenigstens teilweise in einem organischen Lésungsmlttel
% gelﬁst wird.

14. Verfahren nach Anspruch 7,
dadurch gekennzeichnet, da
nach dem Schritt (c) das erfalite N,O5-Solvat wemgstens teilweise in Salpeterséure geldst wird

.

Revendications

~

- 1. Procédéde séparation de N,O; de sa solution dans de P'acide nitrique, comprenant les étapes consistant
' a:

(a) préparer, par 'oxydation élecirochlmlque de N,O, dans de I'acide nitrique, une solution dans de I'acl-

de nitrique & une température d’au moins 10 °C contenant au moins 45 % en poids de (N,O, + N2Og)
dissous et présentant un rapport pondéral N,O5 dissous:acide nitrique valant au moins 1:3, et




d.i ssou‘S ot presentant un rapport ponderal N205 di ssoUs:acimﬂmi““““}m“!\”“‘l
ro S *

valant au noins 1:3, et 9 EP O ef@4s3464e B3l 1
[T 11 11l (b) refroidir la solution acide jusqu' A une terrperature

inferieure a 8p)fefroiditisbiitidh dofde Hébusl Undtbiifbitlre ﬁ@n& a8° 3&8% oh ) u%ﬁ uQ%esol-
precipit.e de | Gatdioh 48 MO precipite deda solfibRCEdE S€ a revendr cal
caract6ris6 en co que A |'6tape (a), |a solution acide contlent au noi ns 50

% en .pai ds2. ddPrgoki¥stlonlaneficatbh § Teractérisd en ¥ que Gdﬂaﬁ@)ﬂmsdmorrﬁde BéhtiéhBibu dins 1,
caract6ris orﬁod’eéw@sﬂ%(N!%ﬂpb@d)dlmm& al de N204 A |'acide nitrique dans la
sol ution agi sr)6r6eA va de 1:4 A la saturation. 10 4L
Proc6de setor"? dér 8 E E%%th %@PBF‘P&“’%"B@"%G" N9+ 3 Eacide niljaredansd o
pr 6pareo a I Solifion goide pr é‘igtﬂ‘f @Jaf’r?ﬂ 8 lepatugplion, o' ds de N204. 5. Proc6d6
-selon 1"t rgvehgsaedeioR & révendicafion 4 dafabi®ithe 8 o dlie 1 Koiulidh aBidd HLdaFéQai’Cc% ms oontrent

nitrique eat ar,e,fornghgl%enpousdgme (b) jusqu®a une tenperature entre
-25 0Cet 0 C. 15 6. Proc6de solon | a revendbcation 2, caract6ri 56 on ce

guo | a sol&it iRwcédécselde lagevendication d) cectérisk e teque Ia(sbl):trqmd%aqdb riitriquie @stirefrdidie & Nétapec
I nf erley re A(b)Busu@unPtmmam@emprbebm-zsacreewmwdl cat [ on 1, car act 6ri sa 'par
6tape su nie ) co ent A récupbrer de |l a ,
acr do le pro %gtﬁ gg:m F't’ °ﬂ'8°"?{f2f)%"°°§“°'W‘?"B@'@Sﬂf@%ﬁﬁﬁ'ﬁ"@é'%@@hﬂ%&t i on
7, caracteri s on" €o que oI tion acids conprend un courant de prodult
prel eve eny.c@iddsdy sedhlia fédonamtitioh TREHct&BOSr Flte Subdbife ue
servanto a | acitbRadueYekbdu®de folvaaton a&rb.)dgl qﬁuﬁ &ﬁ &gfiodg%s%gmsace}g%?\&ﬁmm
reyendi cation 8, caracteris6 en co qu' au nnrns une parti e du courant de
pr ot t apﬁaawdéeﬁq'ONzwmdpﬁmem@é@éeﬂ cetqueilp eoltiol) acide somprend us eouant de produit
circul ation é’f"‘?’éﬁ‘?/ﬁs?@é' 4y serepartimeptsnpstique F'Hmeﬂ%ﬁmm seryant & ladlitel axydatidd.
Procéde sel ofePPPBI i catlon 9, caracteris6 en ce qu une partle du

courant25d b ks (aﬁad'ogg atlon cont ourn t
(o) i Ao e S e e et
oet ajouti aq,e c) Yerats RInRY ane
courant nWentre A nouveau dans Ie corrpartl ment anodi que de | a ceI | ul e.

12. Prqgedw. fedceds delan Iageveniithtiva b, canictdribé et qauidiar G GouraftdeGroduit r&niw%le@t
aj outh ‘au couatiamcontynpleséteies (Wiekity). un r 6servoi rcontenantde | ' aci de produitA
titre de prem ere hase |iquids et N204 A titre de seconds phase |iqui ds.
13. Procedd: $’ elon [aeyepglipation 8; apactérise en poqueli NoGy ealpiont§ au gousmpt deprduibaprise
(c), le produPErefe. 2ds Bartaps s fougpat eplna nowyeau dans le %’EIB?J'B’F‘?I“ anodigueq lassiiyies
parti elsk e NN tprls Qe Rids s9eBuIcibnS P cYERins Qa.ggem Eﬁé 1ét tQa(i.du@uaﬁ e mi -

i&

revendl cat i ORyp faservélf cBitbriahtids Facid
sol vat ati on (1;.,.&1%06 recutgere %r@{%it%ﬁheﬁﬁ?ns part (ﬁd o4a ssous cfefns de

| "acide nitrique. 45 50 55 10
13. Procédé selon la revendication 7, caractérisé en ce quapras I'étape (c), le produit de solvatation de N,Og,
w 40 _ récupére, est au moins partiellement dissous dans un solvant organique.

14. Procédé selon la revendication 7, caractérisé en ce qu "aprés I'étape (c), le produit de solvatation de N,Os,
récupéré, est au moins partiellement dissous dans de I’acide nitrique.
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