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nd the materials having | ow surface area of less than 10 |nput :
. oxal ate reactor are correl ated n2/g (square neters per’ gm

- to provide an integrated and optim zed process in

han 0 00 . The the vapor state
surface area |s neasureo 9 the conventl or .
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11 - .0 Q057 629 . 12 m xture at 14 .is provided to the
procéssas. : separator 50) provided to nitrite reactor 24 and to
nmake-up to'replace, @ required, roytggy gagsses of prov4de a control on
~ the anount of" |nert gas |nthe nltro en and nltro en oxi de, which may
~oteur P atea "“ 9@"1“ ‘Pd‘ ‘b prever\'l“e dl?fh" Refta Q"fz"gne';
&ar bony a at add&f'a} °xa da‘}flaﬁ L b laba

requi re ht/loo @tel S corre atlon 'of the Cw&tdré Qﬂb ﬁoPceeryd:hsd"tgand
Nni t r ogewWithi respectao Fmreuhaerpgasmssiuueﬁt t esnat beteksn 0.1 and ozg\a& foo thenfiotmatibe of

“rigact ofdesignated -rsﬁm?pwmsenhs tfedﬂceﬂ ng nol é@ﬁ‘lﬂar""@% é"l"lenﬁ ameexitige @xalate t he
recycl ?t o oz:::jaeez a:m: mg‘a’ﬁbﬂtmg& ’féﬁ r at ed ﬁaﬁtereagé v s of I?b% crodugs u%thec leate
shown} {Miing' h ad% ﬁquent process st qQﬁ é?:ﬁ {];Qn).
the ar rnay 5y méEas acau waeeeemrm erxhe R oc e&ﬁpdnSntersam 8805C0,, N;0. a
-cont i nabiosoducinnas vot @iticakr In ithedcootituoas set  f orThaa streant M tine 24 (passes shrad;!lehbat o]
the ni P FFBM'HEQ W@P"&x ure atpgint 64 i gur ee’.@h"!z:[ ?"?"' ?eﬁ?ﬂ‘g" ‘g

' a&n

B e

.f or mat téMbinedl with recycle strearh hmzrugh dsi ne 12 aﬁemrrewsmmed;uaa tie@tEfieht mdcekses,rmke

del et -eMolecdar e Gl .sddes vanhhe m ttav0| d tahre as desrred u | osses occur r| n
in the "ﬁ :agqg 100t it 5 mﬂ}?ﬁﬂhqu}%}% are
| ossesg tZJr o.séﬁ‘éﬁé mgé“wi‘ﬂgﬁ%a?uﬁﬁ th?o us “93.93 %32% f ,r,fi fessor
exchanggigen ¥ ahoH 8 hanol a gas0d) Brgresbbr the

m xtures sﬁenhallvecoihéhmh ) Oreactitve witk itid ed prebsiie mxrmsploeso ihetdasr#eg pressura. in.
her ei naxideso aSrtefpeerven the ms#»lble xidatiomof | ne 54 nrtmvwrds@emalon 7ﬁtaod miah@"m'sm

poi nt Yo ethapel epe opmatian oh sgherrﬁl"i“‘&%ﬂv S ThHEuRP: Mo
line 1%» 3';‘1"3 |35 ﬁ kbt °. E}'ﬁanof s Fih tﬁé&%ﬂfhﬁ'ﬁﬁ%ﬁ h
proces de& tb NiRtridéafRRdtorS 140 bfter Hatin g bebrt VOdUC Eretuﬁl thésEtﬁ‘esf RChittbgen oxrde

pr esentedtaivte e vapor s'ﬁnebpheaceslsaruer 2ref er ablgyne?alor( 0 t anduexatatd geaciopr 92, ngych
‘react i Oﬁd'me')“mm'@ngefiﬁ'ot snouar WP\ebP out i n selectiombeing within the aiiibef thepractiener es :

- of spefAretfoedBiest ?;f ~AREHRetA o, Yhs Qe DI oa ‘f.“éﬁaﬁpé'ﬁr ﬁm lar
ZONES, * Gh BHoRh 1ib b DV iniYiuey °'ﬁ=mtmerel ncﬁr't?.%u‘s%‘" St ] rdan

for nedreacta.omerr@amaahalaeﬁr Faying aeftign Oyed .dawrecrrt of:"ﬁ eme&&ermafgasuom ous
aci d- exares slmvvtnrastaeubm(motor.aﬂa sneclﬁéd const r umtenopresdm@urh dhep progase fand rmv'deta is

Uhert m r @nch@ g %n t[olhng the presa.mi in
. reacti f| CI entf ﬂ 9@@@?& "e
. l n bu
vater @ atrvel% he mﬁw " abl erJdaeam. f\a Wl S e
al cohodesasbed @OE:S.Satial Nommqaafﬂeﬂmana recydl@itiiuentaases mrlrpemaltuar -esctnoraml

pr essuk$$981phe.S| $errel I\D&"&-"dﬁlﬁ& arth Qui d+0s e p aitrageroxRie génepatanifiapdhnitrite reactor 74

react | & ’z'?@'ﬂeefﬂ n?( y t'*l"!‘f’?‘hternal mey bRAPEMizehd  unreacted al cohol
are 53 e é‘:;:;":::g% Y SETE At at exchanggi(sly to thus control tem
thr OUg X br@@r where it is sufficiently. cooled for The severaP &)ariplék Sst fGriCherdmnaRbeaeNt

~any possidensatidnra wavand unidactedjalecholi8s ITi #6 Ur @ndepsibomi by rafgrehiectodid. @rand foy ref@0
"~ reacti 0?F9§59W%E'F*Htte r'e@dmi'eond: '%Qe)dvmeh@mn her mi @nqen;r;rthmgw‘acnerfew *@sd'!‘% m(a'at:
vapor Fmﬁm cé @ %- Vi dl%?mfﬁ:pbnﬁ% of anﬁ?ﬂ? et)%%lr e (et rtrr? f%ﬁ
-no 30 deWur@ fatdf 3e caty Qﬁgh example), carbo
B s ‘showideft@guldr bedywafhl mathmrmmn i io NE RIAS Bitkic oxXidy is rtr&rmwjen Qf(rdé eséadmal
gas eou§8 G@ nfﬁyma I@’-S flow ratheNteﬂwavelwuBe p0| nt s egdmplet enert adnldernr(at;regerrrpumet inert |

: fgtor may comprr th f i‘on Si gﬁ?nhﬂr KY9On. 5 lgyed
. 0 3
ol G R AP B o | B3 2 AT L o
t ur bul @RirlingQAGadesON present - at the pr egiet epBlcaiRarb Qe eef@&rcerm com-
ni trous Taei effiuent (contalE(m nethyf mtmta)t rloduct i’ Ompositddn oft heampmc&esazrmeacaaz a$ hen
i's Confqmgvg@jbywy[qﬁll ﬁpa tro.desrgnatedm Rigu erei @vs eams are
: - ! SS b
vi brat I Hcatgqﬂ%?{gudlw Jnd cer mﬁ , 38 pr I?caﬁsf;;e wely l?tlgtg ?}% co p ;ogﬁ
40. thatt eQ:B trition Qﬁ@ﬂde ifel | nttteriald|id I 2@ONT Gyreadl urré"Z ¥Csimpi§ the

m xt ur eorﬁrfollé‘daitb@ Pred@iBv@inedcledl (rhe ségd  Of composrtron atA ledslued Hdhﬁfedmﬁurd in line
agr t at initnite rine times 87\isi en adrpixérk with tcafbms aC| d a2 heated in heat exchan er 40

. %wm*eg@‘ggew 1% h?ﬁakmb s agout B orieﬁqch P’Fi’"ﬂﬁé"?afBM'“Q;ﬁ@edt’? [ fod
| | nI et ﬁ,. péﬁ‘ft fie reagtor 52 s%ver oxa‘lt e ’gﬁ Ffré‘m'i' fritg ipdhe disthy o
- and oxa ate reactor e mXxture is introguced 16 oxarat react or.
Such neans are avallable and well - reagtor 42 (oxalate formng reaction
zone) ° - known to the art. The supported pal | adi um wherein is
cont ai ned the supported palladium - catal yst enployed in the
oxal ate form ng reaction catalyst at a specified tenperature and pressure,
45 zone is generally introduced into the oxalate as previous di scussed.
The stream exiting oxal ate reactor prior to the start of the process

eme Torned” ~ provided
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inconming .line 12 through conpressor The operative
e.g., tenperature, 56 to point 16. Conpressor 56 .is
i | 60. prigssure, relatigegsfoggy ratios of ragctants, may
}e pressures’ between the exit of oxalate . be adjusted to,
“the conveABtEdn to the react or.'@rﬁkdd_l_smié"f!wR?fce'ﬁfﬁ‘é%ﬂgém'&“e
eactor  deSeibeei mogeRdRet  and/ or t hEORBNIRE  of ThBOSHY A
Ba Examplr ovi ded Y PYI'M{™88 of line 54  progess. 1N the fald owing
destr4-pt:ion, of Figure 2 tgqallow for gontrol of the  conponents in the
it hg sidescribed. conditions are for the ' preparati®eoOecycl e gas 3 fl uent
g: from .avapor-liquid 865 - of the ethyl ester_of nitrous ?(ﬁj'd and
iethyl 7 13 o 0 057 629 100300 Y14
ate and3are not i ntend&d. to limt q t serve - 3p—1bpe fornmati onz2if
't hyl oxalsate takes placgiin only to 1llustrate the conditions which may
- be: oxal ate reactor 92 (oxal ate formi ng react P zone) used fd&9the '
~eéthyl esterBof nitrous adi®#lin forming at 'a specified tenperature and
pressure (e.g., at a di et1t}¥,l1 oxal ate.  "Method of measurement descr.l,b?'d- in
t efrper atur e %f between [efP] and [err] "And W'AgsorntianSutfa 6"%3@&?‘@?“’ .ﬁgért
di | yent .. betwgen 0.1 and 0.2 £9g ,3nd f  fReagic :
gaseous dil ye ) e o %g& 16l Gb{] , |

5
(desi gnated.in Fi st BT PGeihe | S I Nt lsErbiynt addaatrde@in. ASTIE -
‘Stream p&?fﬁﬂagbﬁggéfgﬁgﬁég cL,Irié.te 62 and caaimexfe"s‘ \Rn th __at_ani trogen oxi de

cad

ir eact or hakihg\théfoilbwilg SKendain tampasitiah adchy | 220X afSaleylatédi valyec basdddonj (ropyqational
Zi nstant pmgﬂ)promrtﬁﬂ of line 62. minor am)unt:?awewn{eﬁf{:;ﬂ&lg'ﬁefgt,°fﬂ}?rfé?£'(?i_'<§'cf_
£E0, (M héngcah crfipaaiitln | N Subsequtenercqpt ocess Wn#m;:f meashrdrﬁb%f.&esﬁlrm‘éaerm‘ADP"i' :
“le.g., mt WK T TOUS TRY be. b)adgaass Mafrugbraneralion abi taenals
“The or déipha-alp@ina conponents, suBh®as NG@F [ er rdnalydie €]0rr &, Powder GekhoeipgynVols
chot cri glued) g ){i]& t he continuous gz4 The streard po-M17+H8 (B0basses t hr ough
“heat process The [err] nitrogen oxide mixture at point 64 exchanger 96
‘wher ei nchitivinsoxiweol ed f or’ ‘conden-02% provi ded R ddsidsl 168 rbRrRgkKE HRuRNY, the
i1 osses, . sation of -the oxal [£ pr OWUCL tdaigerdituré 6 nithiler6¥dIdE 14, Bibetvoen 50°M)Y
‘pur gi ng Se¥ium|¥¥8gen or nitrogen 18 de _ tand 11816@nd the quesstredeippaween 6:1 and®y
‘Wher ei nFerfieokidgui d from the cyct# gas. Thi MPanThectemperatyrecof; %‘?'t‘:‘t_e ar‘:s';’ ?ez c'; -
oxal at e ppgadiebyde col | ected andogemoved t h@%gw rh ﬁp Vnielite radciod 74 & as
Stream at 08, line 102 far sy H¢iglirel17o? BISTBSHal K6, 2eERBARA
B Mol eMIBegsiuBxPifen i s added vi a%% ne 106 t @xalate reactor 92 ianyl.22asetetdeng Mgl .304
ni t r ogepnyichidRongaieer at or 70 as requi r ed. - Thetainless steel tubg havins 4n ingige di :

of
T r om vaper—H-e-e—separator—additomof nol &l W on sheafhe ¢ 1%
100 exi Surfase asaflar at or t hr oG§R 1M e 104.6and g%é‘a%%ﬁ a?gg%f;?az d0 :%%Mﬁa Rét SO
that the addjfle@n of 20  _Jo@EXfd-Grligl O | NCQRnBRbers 72 nds0 ard b SldGdarCaeeA.aTRE Or
oxygen s vidrQdsdrtiohe -1 ntroducti on of et hawedicuanides 4@ 6f 635 mm ouside dibfBter s -
provided to increase the is essentially condtiffemmiisidectiametasptajgigss staelitybing.
pr essur ®adking|density¥04 t 0 t he 0JBSIFH®” pr egsur &°é:g:%?§§a g:%e.,'%;? B Tt Wi €
possi.bl e,.axi dati on o N oxi-de gen / WweBYy conprise a the
et hanol %'aﬁfﬁrﬁeﬁ?m%%ﬁe resu%ﬁﬁ?g?sornati on g%s% &ibﬁlomgﬁgtype conpresser or a.
punp-type com del eterious -by-products and- to avoid the 25
pressor. The selection of the conpressog,is formation of flammable - -
m-xtures. Ethanal is .~ .dependent on the pressure differential between
added to nitrite reactor 74 after having been t he operating = . '
pressures of nitrogen oxide heated to the vapor state by heat exchanger
72. generator 70 and oxal ate reactor_92, such Additional heat _
exchangers (not” shown) nay be sel éction being within the skill of the
practitioner provided to adjust the streamtenperatures to the . 30 once
the pressure differential is known. A gas desired inlet tenperature of '
nitrite reactor 74. purge is provided at 108 in-line 104 to allow for
The streamin line 62.is also int 'r_oduce(i.ato ‘nitrite - control 'of conponents
inthe recycle stream reactor 74 (nitrous acid ester formng reaction
provi de for control of the anmount of inert gaseous zone), shown as a
t ubul ar .reactor, at a specified di l uent present in the process and _
i de; a“tenperature and pressure (bet 8en [err] and 35" means for
~the pressure in the process. [err] and between 0.1 and 0.3 MrPa
<7 Particularly, the gas Burge is provided to prevent
wherein ethyl nitrite is forned. the build up inerts
beyond a Altenatively the nitrite reactor nay be as
By carefully correlating the described in U S. Seri al
a = ed ef fl uent gases i I gl & - -
39, 10 I'ed varc , 40
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funreacted, al cohol are renoved through line 82. . . exanple), alkyl nitrite
‘(ethyl nmitrite is alkyl nitrite Vapor-liquid separator 80 generally
~tonpri'ses a - in each exanple), c R A7 A xi de, ni-trogen w de tubul ar
:body with a width greater than.line PEf pz OXide (nitric oxide is the:
ni-trogen-oxide in each 78 to reduce gas |ow rate. Alternatively, the

| example), i nert dil uent (Suebmoyen iStrebies i nerstredapmr-l i Siteadt Tepar Stream ERY

i conprise. a . tubular

'W|th internal mesh or str¥®8 (8t a ghele{%Yi ng Mole () hanoVolPd%) he MPBHE) |
h exar&(y' } ,aametangentl al, entrance_for 1nconng gases causing
such nol e val ues (gl ven as the nole swirling of gases.
55 peCabai odesxides et fortn by ref ersesce to thesacom Thar.as f | uent 12.24
k. (containing - ethyl nitrite) osi-tion of streans_94, 84, 62, 78 .
4 and 87 aditfemi¥ed by way of E1|ne 84 ¥ passes +Hrough a 09 ~desi gh thed in .
I Figure ZN,ygfag,;et n these strgans are pyuyi ficati %aorocessaafhnk 86, bies

i necessary, . . also destgnated by the letters AL B. C, D and:E renoval
# of resi doaygentat er and trace— npurities; so resp¥ctively.—t is noted that
% the conpgsition of that the concentratjon of undesired majerials is

¢ stream % gty of Figure ™2 i's sinpt¥ the controll ed at&§ pr edet eﬁn ned

¥ tevel. Tlgﬁ,agglahyl ' conposj tion at A |l ess theggondensedyds quid inline
%.;i?nltrlte inTine 87 is then adnixed with carbon 102... npnoxi de at’ 88
prior toWmesit exchanger (heater) . = In each. exanpl e—-t—hl-:»98f ol I owi neri=s. t he

.ol ar rat, “Ei:%&herel n the mxture is heated to -about the . ‘Nof car bon
J ronoxi deakﬁ .ttad.rtné. %n@tgnhxterqeaer&qr béto@! t enperat uhe-of

J oxal ate lsgﬁggdp dm alate’ FmM ng reaction zone 8 . 15 N -
§ 0 057 6290xygen feed to line 106. - ‘16 TABLE | : g . Poi‘e SI_Ze
‘1 di stribution, percent tot al pore vol un%err% Car bon nonoxi de to N

§ Pore size, mcrons TPV(percent e ethyI nitrite r‘atlo(
;;50 1-1.0. B ]séa&‘; Stream B 4 1StreamC Stream 05 1. Q:re]iﬂ@

i# 38.5 2 : . e A o sorel

14:1 10 o 30 100 Mole (%) ~  Mole (%) 21. OMdle 2%1 >1CMoIe %) Mole (%)
#8.05 ' ?ﬁtﬁ—mm—of—vmm 6
11751 ety oxalate 15 - -2 wAdsorpfion, Surface Area and Porosity', S.
4J. 7 . cﬂ,'b;lmr,g,g,g& and K & W Si ng137Academ 693 €SS, (19{5772) ‘pagesss .

4 316-321. In Exanples 1 to 7 the catalyst is a 2.0 percent. (2) Met hod of
§-measur embéttic edidedescri bed i n 5ASTM pal | &8 um cat a4§1lst .on anﬂ%q pha-al uh®na

| carrier it ,C20- 46. haV| t he fol ng che corrp tion an 20

1(3) cal cOftme®Y. val ue base on conéag%#tl onal g%t%m cal erties: foa.

j measur emgpygept the weight ofo the carrier in a Wgs percent ' known

{vol-.ume container. Chenical conmposi'tion W. percent = -{4) .

1 Met hod oﬁthmeattmerrent descr1—bed |n "Aiﬂ?l i- cation of I\/lerdisﬁﬁy Penetr&tl on to

jMaterial g, A (Eha alumna 98: a1 _ 097 AnaI ysis",

C. 'Or Jr. owder Technol ogy VoI Sili con di oX1 de o 0 74
3, pp. 1Wa19123 (1970). Cal cium oxide — - {822 In Exa.npl es
17_referr|n to Flgure2 the SodlumOX|de . ' 0.16 " 30
terrperatg’éa ?ntrlte reator IS betweenL rrd]u and 110Candthe '
pressurea 191 erles 'flé?f’lsge?ﬂﬂﬂeéa ne hour period. ©0.14

MPa. Thes r@t,qg,eﬁng og)xal ate reactor. 92 is between [err] and [err] with

a pressure of Potassium.oxide. : 0.04" _ between '
0.1 and 0;2 MPa. Nitrite reactor 74 is 85 Magnesi um oxi de

10.03 - 35 . shown in Figure 1 of U S. Serial No. 227,798 and oxal ate

reactor 92 is a 1.22 neter long No. 304 Physical properti es

stainl ess steel tube havi ng an |nS| de di aneter- of
60 -

- .68

10




h seven sheat hed thernocouples Surface area [err]
y 15.2 cmin a gravity packed_catal yst 40 bed. Vapor-tiquid
~80 and .100 and heat Pore vol u r€/29 [err]

hal .72 and 90 ‘are of standard desiglle e’ (or water adsorption)
vario nes are of 6.35 mm outside di arret er (4.70 nminside dianeter)
stain steel tubing. Packi sng;adnena ty$tﬂ’am]8 Stream[@rr] Stream D Stream E
Conpr: ' '

106 is.-a punp-t — -
fort ables 11 to VII11, nalRd® por eMaiedhbt er [ MPlR)% Mele {1k r onsMole (%)
ely, D,@,@,fogg,;t%ws: 50 55 $0 65 9 _ 0 057 629 TABLE 111, 2 Stream A

Stream Stream D Stream E Mle - (%9 Mle (%
~ Carbon monoxidg %) Mol €48 (99 seeéet hyl oAnd&ate 4615 -2 5217
- T - _ - Car bon _npnoxi de o 12
15. ~ Nijig owige 19 &y 3% 54 N 1L oxi de 385 - 435
=3 0 Quicien 4 4.5l = . 282R9 2069 1. 02 Dhdg 0geN 26,09
81 - 79.4 : 77.88 . 80.20 82.66 Oxygend
- 0*99&@6 - Brhyl nitrite - 34 . - 3-92
) euyn ;’nte -4 3\;;‘6‘”0' ye - 15.38 - 1739
. 9¢€ . EtfyKaigdHoe 1. 2 Mol e_percent based' on t@-}ﬂ mol es 345 Stream aver
a on our period. . ‘Al cohol recycled'to oxalate reactor. _ :
' OKy en. feed Water| i ne 106, TABLEH Il Stream A Stream B.. 768 ream C —
Strea E Ml e (%9 - Mle (9 Mol e (% : I\/bl\e (%
( '% Di et’m £bdzed on ‘total moles if stream over & one hour penod PN
3 1mertGglhid@GenIONOXi d€E 28 - 31.37. ‘ 26 92 _
‘US8 oG oniN24 miate pacéedinert is close to presentibg a safety hazard 0.98 - o
°Opyqpg feed to line 108, 0 Ni trogen 65 . . _ 63 73 .
64.36 ~  66.3 Oxygend na o - -
i U Ethyl nitri ‘t“BeLE...‘.’. - 92/
1 3. 96 . SireEi‘nhﬁnm Stream B, Stream C' ' .Stream D * Stream 'E
0. 97 Water = -
Exanpl e 2. 2 Mole percenVolBd¥bd onMpigt(%) mol Maleilf) saj gMele d%hm ov@P"d%’

,hQur per| ‘ﬂ%"ﬁé #g'&%r ogen.as tye 1nert._4Oxygen tfeed to Iine 106.. 55 60 |

o LE IV1 2 StreamA StreamB . Stream-C .
gam D - ,Ca&sbnemnibﬁdé\/bl e (W1  Mlegéd - Mﬂse (% 15.38 ‘Wbl e (%39_
(% Nitric oxide 20 - 370 1724 Y 435
Nitrogen® . se S8 . 48:m 5385 6087
: nygen‘ o , - S ' 3.45 '_—; o —
Ethyl'n'i_trite. o - 14.82 - ._ _‘----'/' 15.3 3*~ - ..17.39_ '
Ehenol -~ — 3 = 1724 . 388 —
Water. o ._ — ' - — 7.69 | -
' Example 4. | |

2 Mole percent based on total moles m stream over a one hour period.
% Nitrogen is the inert gas. : -
4 Oxygen feed to line 106.

60
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Di et hyl dxal ate 8 - - Carbon nonoxi de

48 T 59. 26 - 41. 38 . 46. 15 52.17 Nitric oxide

20 . . e 03,70 C17. 24 . 0 057 629. 85 4.35 Nitrogen3 4

24 ' 22.22 .- - 20.69 23.08 26. 09 O<ygen[err]

- = I | 3. 45 EtTﬁ?ILEPﬂtrute . _

1%.82 Stream 1&5 38 ‘Stream B 17St|%9mr@ hyl S'%Jegrﬂhpl Stream E =
5 17 24. . 385 \ht-ar— .

7.69 Exanple 3. 2 Mol e M%@h’t bagdéale ) t ot Molerifkles | rMgle (%EM 0vMle #6DNe

“hoyr, Pehi ,oJaQ?rt i STATtrggen. 4 Use Of Oniy 24 Tmote percent—mert— s

close to presenting a safety hazard.” 50xygen f€ed to |ine 106. TABCE [err]

St r eam Barbon mofdxideam B 14 Stream#rs  StreggD fBAldgeam i E- 1\l e 1%

-I\/ble(%?“ - Mle (% . Mole (9 - Mle (%9 D ethyl oxalate

: itric oxide 20. © 370 . Cal’&4n nonoxidhs - 43516

29 63 . 13.79 B -15. 38 . 17 Nitric . de- . - .20
3.70 inert” 17.24 - ®37g5 W7 3%%N|trogen r] 804 gp
51 ‘85 Oxygen* 48.28 — 53.85  — 60 &hsO(ygerm S

' 3.45 Ethyl nitrite- _ 14.82 e

- 15Etgnitrite 17 39 Fthanol 1482 .. . — . - 15638 . 1739

e

17.24  gepanot. 3. 85 Vter _ ' -

7.69 Exanple 4. 2 Ml e percent based on total’ 7%I es in ssf’eam over_a one

hour pewewd. Nitrogen i's the inert gas. Oxygen-feed to.lzgge 106 e 65 - O

057 629, TABLEs[err] Stream A .~ StreamB . StreamC - StreamD .
Stream (% -~ NMole (%
3 oo LT oo Bl Rty o, Mt o ™ e (8
12.04 “Oxygen feddtolfne 106. . 15.22 Nitric oxide: 20 L _

3. 7_0 ' 17. 24 - 3.85 4. 35 Inert[err] :

58 © B53.7 : 50.0  TABLE WI" 1577 063. 04 Q<ygen [err] P
'. 15 33 ?7429EJI[EPK§tn gﬁln; hlte ‘Stream B S_tréa_rn C - Stream % 82 Stream £.

_ 17 24 3 85 W\t #fole (%) Mole (%) = Mole (%) Mole (%) - . Mole (%) " .

69
stream%ﬁ*@\" %‘a'ﬁ'ﬁe hour perfod. 3 NitTogen is the inert gas. Oxygen~f eed to

- line 10&;pe ];A,ﬁg,,F M1 Stregm A eam B~ Stream St.ream D
..Stream E Mol % ) I\/bﬁgn (% 2%% (% 1071 % L %_/Bge_' (%
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é Procede suivant |une quel conque _des peroxyde d' azote etant superieur a 1«
- revendi cations precedentes, caracteris6 en ce quo 7. Procede continu '
i suivant |a revendication 5, | a quantite d' eau dans |a zone de formation
;_de caracterise en ce que, dans |a zone®(24, 74) de 10 |' oxal ate est
“~“inferieure A 5,0% en poieds. reaction deformation de nitrite, un oxyde

d' azote, . 11. Procede suivant |a revendication 10, carac- de |'oxygine et

1'aLcooI sont anmenes a reagir et au terise en ce que lLa quantite d' eau
- dans la zone de nbins une portion (54,4104) de |'effluent con-
reaction de fornmation de |'oxalate est inferieure a tenant |"oxyde d' azote
-venant de | a separation de 1,0% en poids. I'oxal ate de dial kyl e est
recyclee dans la zone (24, - 15 12. Proc6d6 selon |'une quel conque des
74) de.reaction de formation du nitrit4s. revendi cations
‘prec6dentes, caracterise en ce que 8. Procede suivant |'une.quel conque des
du peroxyde d' azote est present dans | es deux revendications precedentes,
caracterise en ce- zones de reaction. qu'il -est mis en oeuvre A la
pression 20 25 .30 35 40 45 50 55 60 6% 15 - '
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