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Although it is stated at column 8, lines 45 to 47 of US-A-4032458 that:-

"Other suitable monohydric alcohols useful in the process of their invention include ethanol, propanol,
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Condens & cation plant i m
| An intermodiate fl'actlon is recovered from primary distillation column 2 in line 17. This intermediate

fraction consists of a major amount of diethyl maleate and a minor amount of maleic anhydride. it is fed to
an intermediate point of a secondary distillation column 18. The maleic anhydride present in the stream in
~ line 17 appears overhead in line 12 and is passed to condenser 20 which is fed in line 21 with water at
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fromthe reflux condenser of the second distillation colum. Preferably the
vaporous fraction (ii) of step (C)E+§ ?€g+ﬁ {ed to condensation conditions
to condense condensi ble materi al s, 3 6 al kanol, therefrom 45 The
partial condensation conditions used in certain of these preferred

processes ge§.Whb rdshltig/contdhdateMrefiined a LRAKI 380 SO Th D 28] GHcknibnsB@ BBt €,
e.g. di et Ryhydhidd RB&L pasBEon R iRl B Al RYddbE WChelstiéah i IPY T volofeRimy FdisY 181 NQ
al kanol .  ShiC Bst@ifigakion? plast QM GlAs 361t The Nig@id Ibdidi PidBuct 6 LiSEontkie difillation CodliphA NBaik i ON
t enper at urrecovdrédCit liné 24 iaad Edntalne Sbstaiaip pirb idikGhyDMbIGHLe &rid, &thvRosh|okigiatesqtypiodlly any
al kakol swabat 03zebt % @p Bsy/ia ttotAloaacidit materidid)such@s momgthpionaiatephalei@brydride and/or
anhydr i de redeict deiel. Paresf shiv lguid roetiogn produgt is recydied ipliner2sito/cotlimptretolien 26 whiclrie e withd
whi ch i s &lesn ihiingl%r Thelremeinger istphesedrinlling BRjtopweitralisatidn seetior 28 whandfjrdl rages of acid
([err]). tearemovehe parti al condensation conditions include use of a

t enper at ur e dfubglantialyaacid frag Slisthy] maledle meprivetcsiream {shiecoyarasidn linec30p Fhe\aamposiiignsi and t he
pri mar y’odifiey ratesdn the Merisusriiaes ofithe plaptarigym & predetpubis Jellet-prevails in the
primary distillation zone the partial condensation conditions include use
of a tenperature in the range of fromabout [err] to about [err]. At |ower
pressures a | ower tenperature range may be used. For exanple at about O0.03
bar thewtenperature range may be from about [err] to 55 about [err], while
at 0.337bar it may be fromabout [err] to about [err]. The secondary
distillation zone of step (d) may conprise a single distillation colum
which will usually be operated under reduced pressure, for exanple at a
pressure of from about 0.03 bar to about 0.33 bar. However it may

al ternafi vely conprise two or nore distillation colums in series. The
bottom fraction of step 5 EP 0 255 401 Bl (d) is recovered froma | ower
part of the distillation colum of the secondary distillation zone, if this
consists of a single distillation colum, or froma |ower part of the |ast
of the distillation colums in the series, if the secondary distillation
zone comsists of two or nore distillation colums in series, either in the
formof a vaporous streamor in the formof a liquid stream in the former
case the vaporous streamis generally 5 condensed to forma |liquid stream
in the recovery step (e) of the process. -In order that the invention may be
clearly understood and readily carried into effect five preferred forns of
plant f8r the.purification of inpure diethyl naleate feedstreans which

operate according to the process of the invention will now be described, by
way of exanple only, with reference to the acconpanyi ng drawi ngs, Figures 1
to 5 of which are each a flow diagram of the respective plant. 10 It

wi |l be_understood by those skilled in the art that the drawi ngs are

di agrammatic and that further itens of equi pnent such as reflux druns,
punps, vacuum punps, tenperature sensors, pressure sensors, pressure relief
vahwes, control valves, flow controllers, level controllers, holding tanks,
storage tanks, and the |ike would additionally be required in a comerci al
pl ant. 4ghe provision of such ancillary itens of equipnment forns no part of
the present invention and is in accordance with conventional chem cal

engi neering practice. 15 Referring to Figure 1 of the draw ngs, an
~inmpure diethyl mal eate feedstream containing diethyl naleate, nonoethyl

mal eate, ethanol, and water, is fed inline 1 to an internediate point of a
pri marysdi stillation colum 2 operated at a pressure of 0.06 bar. This
impure diethyl nmaleate streamis produced by esterification of nmaleic
anhydride with ethanol in two stages in an esterification plant using
non-catal ytic conditions in the first, nonoesterification stage and an
~acidic ion exchange resin, such as Amberlyst 16, in 20 the second,

di ester®fication stage. (The word "Anberlyst" is a trade mark). This
“diesterification stage includes use of a plurality of reactors, the final
one of which is supplied with "dry" ethanol froma suitable ethanol
dehydration unit. The resulting reaction m xture does not require any
neutralj.sation step to renove catal yst therefrom (because a het erogeneous

8
catalysf has been used) but is subjected to a prelimnary
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The overall recovery of diethyl maleate from the feed stream in line 1 is 81.6%. Although there are
55 small losses of acid materials from the plant in the waste liquors from the neutralisation section 28 and
possibly also small losses in line 11, the remaining organic material is recovered in lines 10 and 16 and can
be recycied to the esterification plant for production of further diethyl maleats.
The results for an alternative feed siream are set out in Table 2 which lists the flow rates and
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The acid content in fine 28, as indicated by the asterisk (%) in Table 2, totals 0.4 moles per hour. With
this feedstock the overall recovery of diethyl maleate is 73.5%. However, apart from any losses of material
via line 11 and the small losses from the system of acids materials in the aqueous waste liquors from the



The plant of Figure 2 is generally simlar to that of Figure 1, except
that, instead of taking a vaporous side streamin line 17 to supply t he
secondary distillation col um 18,ER$2%5 40 Blq by way of line 31 with 5
condensate fromline 6. The plant of Figure 3 is supplied in line 101 with
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The plant of Figure 4 is generally similar to that of Figure 3 except that, instead of taking vaporous side

&5

streams in ling 118 and 130 from the first and second distillation columns 102 and 103 of the primary

distillation zone to supply the second distillation column 103 and the third distillation column 131
respectively, these columns are supplied by way of lines 144 and 145 respectively with condensate from
lines 112 and 123 respectively.
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distillation colum 218. The mgjority of any remaining mal ei c anhydride
present in the streamin |line 217 ';82%9‘?‘3%@ overhead in line 219 and is
passed to condenser 220 which is § 221 with water at [err]. The
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The plants of

Figures 1 to 5 have been described in relation to feed streams containing diethyl maleate

55 and monosthyl maleate and the recovery therefrom of substantially pure disthyl maleate. For some
purposes, however, the present of a minor amount of diethyl fumarate can be tolerated in the product
diethyl maleate; for example, the presence of from about 0.001 mole % up fo about § mole % diethyl
fumarate in the product stream can be tolerated in the process of EP-A-01 43 634, WO0-A-86/03189, or WO-
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14 EP 0 255 401 Bl * C L M S *
A-86/07358. In such cases the fee n contain correspondi nhg anounts
of diethyl fumarate, besides m no&g%ggﬁsgﬁf fumari c acid and/ or of

nonoet hyl furmarate, resulting, for exanple, fromthe presence of a m nor
amount  ofa-deBisl I sihictket ThelidtR siBinPéah caidily Svb§enditR@fhofits draRMFIiRRdfatd, Bbsided®
product i Qiind? bméun® ofl fufilaiiydcid BRE/613t RroRdaihyBiliMdras] rd , ot 5@MP, thdRS predahdd of a

Ci r cumst amfe? SmbEmb Befifrlc acid M tha trield dnhydids W@ € Rbdstdck for @i prdddlio of thdiethyl
nmonagt hylmatsate@adtsining f8ed f@arf.tUnaénuch circinivtandds nithodttiyl Junbrate Wilthe phd¥bhtSin cilditiohy |

f umartas e tavimohosthg! dleate Mitthe strebién lineralor ariaé 2o whilsrdidthy fusarkte Wt bdChreseiit it thae
143, or ifinallpradact 2@4kmi in lisged8D, tni libe 143 odin dihd1949 inmadditias . didtiiyl msleae tifi eabdntiallp pure

di et hyl miethgbindedtesis reyivadr fexth & poduch stpam dutirte 301 in daen143norlin lire 229, that norftdinsealsd 4.3,
or in | i wist@pigmarath,dhendhisican ibn ghtaihesidron thet faspectivel pradugt sirean hye furtiieh distilletion. be

obt ai ned f ridgurasticto Sdllusteate the usemnf diglillation colpmas ity fra¥s; it wilde agpredigtad bytthase skilled

Fi gur e 1n the ar thed any gther-puitablerierm of distijptio celurin ¢ap bp Yepd cIPLRARACKRI fawersy in place qf ¢

wi Il be dagdlustatedtine dhgomMose skilled 10 in the art that any other suitable
formof distillation colum can be used, such as packed towers, in place of
the illust¥Bed type of colum. Clains 15 1. A continuous process for the
productign of subst ant ] all ci.d free dialkyl | eate fr a feed stream
cont i 1y 3 xr @SR eVl et b3 GlbEn sl e
nonoal kyl rr% Al °C conpri ses: Ta3a cont | nuousalmy supp"?yl na [RE QB

streamto a R |cgeﬁ'w g,'& ,gplpjy{ 'qég raeli1-¥ gla) &Lti QHS’%L;Y distilling the feed
;AL ) nuou: n d ' to ( L v
streamin th ,Pédnﬁ%&élygdi 'ﬁihf %%éé&”ﬁé&?ﬁ'g& 8 Dinarl WSRRER! J0hE u%ﬂt&ﬁmm anE
Pressupe COoNGirdssd Tondiidhs- Edndtive Oto Lt iaBdecHifoSHIBROSH rhérdiliy® maldRB A8 i mBmiteat e
to yield nmal ehgyspédundaa@r;, and al kanol ; (c) recovering fromthe primary
distillation @oe&véring from I priaiahf diskifdibrOEbn6 QN4 Bbid VPR RG] mbRLIRA hleas d
di al kyl nal eaing diaky! achishts linddmixtued, i) a RapeRPORRtich domprising @IRarR B (iipan 1Gtlerdlelids Ol |,
and (iii) an frastos rwhiehl isosuBstirtiaiy thie® fromiaikaivl arai whidhSdompiisesih Imajof proportion @indialki anol
and whisch conpaleatend amingf propogion plondléicanhyafidai. al kyl . 25 .. . ] eate and a
m nor pr opor t(dmontinhouriy Iresistillirgrthe/idieimsdiate (regtion (ith from step ) Ip arsechnddry distillatign tdne
i nt er medi at e 1 wigldt () @n opérheall factiomncerttaining( m3iei¢ anhadrile @odh (il e \boithins fracktibratantaining one
to yield (i) substantally peichtieefdiatiyt malestecendt ai ni ng nal ei ¢ anhydride and (ii) a
bot t om f r act i @fecovriipgiha Peitpmdiaptiop dnehstar(P- acid free dial kyl mal eate; and (e)
recove¥®ing the bottomfraction (ii) of stef) c;_d) . 30 2. A process according
to cl ai m21, AP PERrdinade gt Toim hich dhej hatiom fracjiondffi) of pten,(d) ig)sublected; Allerreavery
after recovBpgolinsieede) ojafinel netralisgionstepy 5 final neutralisation step. 3. A

di | aj im.2. in which trl ' distillati
rone 15 Snef LA i Bam 9o S 5wkl P iy i, 888 o oot n o
C

. . © . . . . . .
claim3, in | e primary distillation zone is operated at a pressure

|0 A0S, 900K e AR ol £ i Ao e e ol BrRSERS

zone conprises a single distillation colum and in which the feed stream
suppl i gd gt hRpRI:Ess GBS ahy M8 ARRAIMs Lio W rewiién!the Btk didiflatioR L6he Kofbrises a
monoal Kyl nghgRadiQilatibn cofunii 428 @SwhichQReDloél $hGarh Guppii tdlo 8dntafmk &b Bbokt b thol.% | N
‘whi ch the ploiabait ¥0 ¢lbls b dflvdhdaapt nialga®. conpri ses a 45 single distillation
colum and in which the internediate fraction (iii) of step (c) conprises a
vapor ous 6st A paess akerdirgr to rmya onpanf iclaidds 1 tocs, doWhicimthe pinenndistiliation zéreacotnpzeaad

bot t omst her sigle distillation column and in which the intermediate fraction (iii) of step (c) comprises a vaporous

stream taken from a part of the column intermediate the top and bottom thereof.

7. A process according to any one of claims 1 to 5, in which theé primary distillation zone comprises a
single distillation column provided with a reflux condenser in the path of a vaporous overhead stream .
50 therefrom, in which the reflux condenser is operated under partial condensation conditions so as to
produce a substantially alkanol free condensate that contains dialkyl maleate and maleic anhydride, in
which a part of the condensate is returned as a reflux stream to the column, in which the vaporous
fraction (ji) of step (c) is recovered from the reflux condenser, and in which the intermediate fraction jii)
of step (c) comprises another part of the condensate. '
85
8. A process according to any one of claims 1 to 4, in which the primary distillation zone comprises first
and second distillation columns connected in series, in which the feed stream supplied to the first
distillation column contains from about 15 mole % to about 40 mole % of monoalkyl maleate, in which

14
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suppl i & '&'"s"‘t“?%“""s"e°68°"éf“’a| stillation col urrn fromthe first distillation

col urmd;g rises a substantially alkanol free fraction that is richer in
di al kyl maleate than the feed stream and in which the internedi ate

fracki Qn Aichitihudd pRE&B fdr e protiubidh B £ 5dstardtbif BcidBe S8k Rfdieat Fbrh laltéddi s@Eam
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cagmect ed i@ GRinu@Bly supplyirgititd Tedtl stragw toLigimaily disiitionszoheaken from a part of the
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Fefl UX COR&E@& .ac dn]i & c{a’vj §tm \gfué; Qi l)%hQEctfoﬂ I(lbI Hihdp%d)ﬂ?&dﬁfe@t@&' afle r@co&ﬂ | ux
stream t oy, Jstg a vaporous stream

cont ai ni ng a ano | S recovere from t he refI ux condenser of the first

di stillgatp ‘%390&&' &H&dlﬂ%&dcléuﬂ WbH Gidim 2P VAREh tRELpAma? cibiBtioR GBRLCE Rérated kY t he
ref [44x cordeyageressife.t Ne first distillation colum is supplied to the second
distillation colum. 20 11.. A process according to claim9 or claim10, in
whi ch taheAipricessraechirdifgetofclame B, i whith thie )pridéry sitstifatidnCzbnecio psratedcat anméssure il the

r ecover edrange of p@ @bodt 0.03rbdr tapaboet OB31bkr. of t he second distillation col um

I nternmedi ate the top and bottomthereof. 25 12. 'A process according to

cl ai4n $- oA prdcassnace@ding to aniiiond o ¢ieims & do rdin (hish ithe| pimatyrdistitigtiomzenp somprises @led

wi th a resipgiexdigtijrtion geiemn ang ip whichthe fieed fstrepm typeiiet thamtocapiaipolipn ahopichimple %

t her ef r onio #Pput AP mele % penenetliv alehdenser of the second distillation colum
I s operated under artlal condensation _condi tions, so as to roduce

subst alfti § e%ﬂ%& ‘Eﬂ‘g 1or ¥ °€%%§ﬂ$§t‘ do tr'n'at“’hl?B ; Cﬁ ONGSPTRRISES 3y -
| Iatn |a f sppd cP E"SP%f PliB?rous

ggnﬁeﬁsir”z@;; o RN il R

streamgt o,t] ? J&gnéjloséng) né‘%# 8$m§ qlfﬁgm v%ri%rn%' Stithafy HRARBEP &?ﬁg bhGRN a

cont al ni n I E‘ﬁ Qﬂ' 41&%5 Ss%gmd
di Stéol | at {hg fr&{? H'%ilgh %@drehd} % Qp&é?gdeJnﬂgrdda%tElecondensataonocondmons so as to

produce a substantially alkanol free condensate that contains dialkyl maileate and maleic anhydride, in
which a part of the condensate is returned as a reflux stream to the column, in which the vaporous
fraction (ii) of step {(c) is recovered from the reflux condenser, and in which the intermediate fraction (jif)
of step (¢) comprises another part of the condensate.

55
8 A process according to any one of claims 1 to 4, in which the primary distillation zone comprises first
and second distillation columns connected in series, in which the feed stream supplied to the first
distillation column contains from about 15 mole _% to about 40 mole % of monoalkyl maleate, in which
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fraction (iii) of step (c) conprises another part of the co mmm m
the reflux condenser of the second distil |i:’lt|0n colum. 35 lﬂl am"!",
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ent hal t endenoBbel ssebndadidtillation calunah i egeratideunta gertiél rcerdensation (conditioskeso dstiol preducd
gewi nnt. 2. Nbsthatiallyeakanaldrbe fondgnsate thatlgomipedes dialyl nivateiand Beleie mhtyelide] io rwhich ia)
der Stufe (dparhefcthe condensatSiam thriretind sendbaser St i segord diglifation rcolumn is retumed as a
Endneut #al i s teflinostepgmip ethe) pecerdafistiilation olu@n, iyewhich Hr wanorpsc $irestn soonteining dlkandieis
Anspruch 2, [repved fomdhe wflex eopdenger phthe ispqond Higiiation Gelunyh @eg imwhichthediatermediaten
Druck bet r ei Bciomi vk steR i) CAmpriseh anatienpaficel e, cagdensaie fromdhe wfiux qopdenger of the
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15. A process according to any one of claims 1 to 14, in which the feed stream contains also a minor

amount of the corresponding dialkyl fumarate and in which the bottom fraction (ji) of step (d) contains
also dialkyl fumarate.

45 16. A process according to claim 15, in which the feed stream contains from about 0.001 mole % up to
about 5 mole % of dialkyl fumarate.

Patentanspriiche

so0 1. Kontinuierliches Verfahren zur Herstellung eines im wesentlichen sturefreien Dialkylmaleats aus einem
eine gréBere Menge Dialkylmaleat und eine kleinere Menge Monoalkyimaleat enthaltenden Beschik-
kungsstrom, bei dem man
(a) den Beschickungsstrom kontinuierlich einer ersten Destillationszone zuflihrt,
(b) den Beschickungsstrom kontinuierlich in der ersten Destillationszone unter die thermische
55 Zersetzung von Monoalkylmaleat zu Maleinsdureanhydrid und Alkanol férderlichen Tempsratur- und
Druckbedingungen destilliert,
(c) aus der ersten Destillationszone (i) eine Monoalkylmaleat und Dialkylmaleat im Gemisch enthal-
tende Bodentfraktion, (ji) eine Alkanol umfassende dampfférmige Fraktion und (jii) eine Zwischenfrak-
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Destillationskol onne unfaft und be! dem di e Zw schenfrakti ‘ lmm‘l Iw
Srufe (c) einen danpff6rm gen St(r]%rbg%%gﬁt der von ei nem‘mu”‘uu l
zwi schen i hrem Kopf und i hrem Bo dthen wird. 25 7. “ertahreh nacH

ei nem der Ansprtche i bis 5, bei damdie erste Destillationszone eine
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RUckf | uBstr Luf die erste Destillationskol onne zur Uckgegeben wird, ein

Al k
RUC ﬁp%!s E.n%ﬁgﬂrg nga%ft Sﬁﬁ%% ﬂ'%% %;\ng T gg r egarig mrs%uﬁes%ﬁatlonszone em(i rlee in
anderer Tel r%;; YN &%& %N ﬁr %Br esten

Desti | at i &or Zryé’ﬁént Gl ri% z‘uﬁﬁ?(ﬁr & @ﬁa@ ei?’né'gﬁ ol-
0 255 401 Hig Fraktion umfast, die reicher an Dialkylm aleat der schl ngsstrom istlund Mfer’ eﬁ’l?aknac h
Ansprugh 9 1ad e ddrsuas m:&hsﬂaerzmwn DatdhsRolghib S6RAMRWAKE 1 on (111) der Stufe

(c) Material enthalt, das in Danpfformaus elnem Tell der zweiten

Desti | | adi onaltpénondth enéinSddn spriiche M KO beingbm bis GrelE06MtiMtiGRYIE bR WS, 6
12. -Ver f ahrgeschaibelersia anpraweite Dbsiidtivnskdiomp utept, 48 einbre Teildsmedios Dastitdtibrakolonne
Desti | | at i cawiskiesh dhuene Kopf uctbBodé gin darspfititnggen Shahe pwsttiksnufitthangrzwg eweitso Pésitiatians m t
ei nem+RCc k fkolaBlecabghzogsa twird urdodies @disshenifraktion @ip der Riufi(E) auBlie rweide Pesilationskhinnne

zwei t en Destewpringn wishskol onne unt er Teil kondensat i onsbedi ngungen betri eben
wird, so daB ein imwesentlichen al kanol freies, D alkyl mal eat und

Mal ei nsalf 4y pagh sinemafer dterslchi dnbie s fei %@a@rsmp?%ﬂaﬂmsm?@rm ip| Serie
Kondensat s getbalotengreia URY PR Disefilialongkelonng amfaft, dipeiste Pestifationsioiopemia | demoWese

ihrer dampifdrmigen Kopffraktion mit einem RiickfluBkondensator versehen ist, der RickfluSkondensa-
tor der ersten Destillationskolonne unter Teilkondensationsbedingungen betrieben wird, so daB ein im
wesentlichen alkanolfreies, Dialkylmaleat und Maleins8ureanhydrid umfassendes Kondensat erzeugt
wird, ein Teil des Kondensats aus dem RickfluBkondensator der ersten Destillationskolonne als
Rickflugstrom auf die erste Destillationskolonne zurlickgegeben wird, ein Alkanol enthaltender dampf-

56 frmiger Strom aus dem RUckfluBkondensator der ersten Destillationskolonne gewonnen wird und ein
anderer Teil des Kondensats aus dem RlickfluBkondensator der ersten Destillationskolonne der zweiten
‘Destillationskolonne zugeflhrt wird.
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cont enant  du meRya0&ds CenishrdBlehdidn EDifIkylfGHaralt %lntﬁiw Lrﬂﬂh@@o&eu i gdl Yer Siute) (d} BRh
fraction, & b.aﬁmha.dﬁb,ﬂhameur 40 conprenant |'al canol et (|||S une

fractiog internrediaire qui est pratiquenent exenpte d' al canol et qui

conpr end LIBE Viirfatieo InbdhQAhspraghe1s] Boi diem Ction BesolyitkoBdsatwincotes 0,004 M{BI¥90 i3l eltvia08) Mol-%

m neur e d' anbigilyliuderatemthdit. que, (d) & redistiller de mani ére continue |a
fraction intermediaire (iii) provenant de |'operation (c) dans une zone de
di stil | at iRemensiicationsai r e de fagon a donner (l) une fraction de partie

superi e¥re contenant 45 anhydride maleique et (ii) une fraction de
partfe i nf‘er Prochdé @We#?aﬁmtm!pndm iglpovirpaidale; erahquampny rremptedicidax & rgtir d'un

d' aci de ot (€9uragt q'eovd'a F@F""F’& upg BIERqrioR mleurs e dj °¥"ﬁ?‘?j¥q & YpePrppgriion fineure de

| * opdration ("8“' Pvant Ia revendl ation , sel on Ieﬁgel apres

avoi r 6t e rec "“° zong e
|nffr|ere (”ﬁlllbr /:gf % s'? rimaire dans
neutral i sation Pi A& § 'ﬁ?ﬁ;ﬂer X [:'e’s&l?f’ "l s un a argog%s pp therginus du mepesk
| oguel on faite )YQ')& N r P‘dé?{'?on 3 g fon %Q%n.gr.?ér% 3N
r~duite. ss 4. coﬁ’t% Hén%? lé e{o%V 8{3f NS refdl\ael vabeur

foncti ogner '%0&9 #3lkioR § Ja‘i”re uléQt e uf‘eﬁx% NeToMa{eTy) |ha$1‘3|e‘i‘a&re
environ 0, 03 béasnpf%m Q»Hé“p‘}dbﬂm& %;ﬁ narae jalc yi éumn\éansp foh EnifbdR @AMyt des
~revendi cat i onsmaéigue4, selon lequel |a zone de distillation primaire 17

(d) A redistiller de maniére continue la fraction intermédiaire (i) provenant de I'opération (c) dans

une zone de distillation secondaire de fagon & donner (i) une fraction de partie supérieure contenant
45 I'anhydride maléique et (i) une fraction de partie inférieure contenant du dialcoylmaléate pratique-

ment exempt d'acide of

(e) & récupérer la fraction de partie inférieure (i) de I'opération (d).

2, Procédé suivant la rovendication 1, selon lequel, aprés avoir été récupérée dans I'opération (e), la
50 fraction de partie inférieure (i) de I'opération (d) est soumise & une opération de neutralisation finale.

3. Procédé suivant la revendication 1 ou 2, selon lequel on fait fonctionner fa zone de distillation primaire
sous pression réduite.

s5 4. Procédé suivant la revendication 3, selon lequel on fait fonctionner la zone de distillation primaire 4 une
pression comprise entre environ 0,03 bar et environ 0,33 bar.

5. Procédé suivant I'une quelconque des revendications 1 & 4, selon lequel la zone de distillation primaire
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