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sol uti on enabl eBrefarablewblbash8d%oof tief silvenés mmesen as patinigs \havirgl eguicdrhiliaredidry indiesaioréraid
al kal i met al rengelyte aracky of Fiver keirgliydgedhie [tedma pfidied humtert of partidigsialling éh thatyanbee The silver
selectively or partially selectively renoved by washing 30 of the alkali
metal inpregnated catalyst with a solvent having a dielectric constant in
the range 5 to 35 and preferably 10 to 30. The porous heat resisting
support preferably has a specific surface area in the range 0.05 to 10
[err] and preferably 1. 0 to 5 mZ/g as rreasured by the Brunauer Ermett and

o, o o o o o o o " o o "
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35 'rrem of at |east 20% .for.exanple 25:80% preferably 25-60% and nore

preferably 45-60% and mean pore diameters of 0.1 to 20 microns preferably
0.2 to 2 mcrons as neasured by the nercury porosinmetry nethod. The al kal i
met at- compound present during the decorﬁ:ﬁ)%?ﬁpﬁﬁ B the silver conpound to
silver may be deposited on the support before or with the silver conpound

The atom c propoftian B es&nl . LAsEY Oﬂe40 S Inhobfl o b e&nt.%%)( s.vé? r{. va'
0.1 to 100% \/\%Qa Rohie Sk cg%yerhﬂ(gpé?r”& 12,@[19 attr; i ay 88 Set&rf?fn 9|§§éa rﬁ%z g

sol ution whi ch gcamrjses a silver conp oun prefea y contains 3-

silver by weight, Tr@'&ga@st greertt;rywm&tesad 1#58bel, akBEhG prefidbly 8htks §yOveiAPASivEd NY

at | east 10, s prefgiyadial midtais! iBiddy prbht 39 dorBRh&tsPEr QR EdBbr indon |wRRS bxtd&libid RBFm are
exanpl e 1, 000 tgnordadBE) dndt Skitibudb YatdyR00 to 10,000 parts per million by

wei ght on the catakysbntion apdprobdet hRBastdiGoranDptoductidh of i6/IsBO biides @n eddop@rdig@dng thd |
t he pores of t pepgerppeitds. by Heaxiabtion bi tha@trédporiiiny olefnedlith prygaassing a satalysy assddrdsaid.
whi ch is sol ubl e Rartiat pressgre$ vt pibylerfeonr peopgiaqel @ dubre pracdssaat reayobe & balrdnge®.1 - 30 and
carboxylic aei drefreablynigto BOtbers1Thedetd ppasefremabbeyinthet lends of &prvdrio a0Coang . prefdmadly 3 - 100
al kal i metal pbasabolutpyhengolarhigtiodhd exyaprolgisthyleme @fpraphieneshanierin dorrpnga fdS fts100. The
preferably | it RPH#Propsyerchgrae may bedy the cangl-91i and peierably 9140 30 beel asd grefetpbly drip pars.
desired may be TP%%&%"éEFYcﬂ?é“Eﬂ"ednfﬁfr%‘a’f‘t"?n?s*h%/\ﬁf"’f‘hm|a|ﬁt°ePfﬂ*é@'P‘a?%° ToiplyoxveRp. £ Hilugnt
nmeans hi gher sid éar'“pé? % nitroggn, angen E’}ﬁ‘t%tF?g e B@’%@Fﬁ%ﬂ?@’d“e‘@ﬂe may b‘il'ﬁ@se“t in
si | ver conpdéin '°ﬁ%{y’ T 1309 peferaly dR&epe 6"%‘1”Te\)%r°‘abfthﬁ'eedt‘?yrf§° iR PEFE Pah il @yh'"
100 to [err] a , sr §’y PR 'S BBESSEY 9 B 4TSI B FPPOSTRR MM 8f°“T s the

mns to 24 hou Th t g(af?) |r¥ surle{? ntethéS Htp ?o'ﬂtsbr% %?erfor ltt tt%xrx 3'}10% Contact
exanpl e in thepresey é’ LA s 20 .QWQ 4’ f Thod ik Bfiyiene
silver, cont eft oOdrodyldRe &atuﬁéoxv%hea §hy@n§grﬁ;{r&w Y .Qtnw cycrad drm of -

di screte particl os oabbe ol §Osultdbfy $H64aROSitabiidadtigh %&r,ér@t&rr&.sedéhenﬁet Sy fbe for
| ess than 10, OgkdfvpRIcBb@aRE L Xerl8 ndving 1/6203@6n Abinslies HBRAe &eﬂyr%ﬁoﬁmpetewrptm akMride,
40- 8, O00A. By eaicHhiorse®ite o iadrorb@y, a kBoriRaNbipieRe oblholifRin@ll a Eioriaté R LcRe @Micht iy be
sane silver .CORt erinp@asnchbudlopbdnzénalotespbtialf @nmbiiofid@br dirgRed didiRioe The doBceBirdtinted? the
IS present as paction oloditer hiapandgonagtharsibat ndturel foaaratngle $n thel cdsh ef atfyiene giahlatide 8.02)®, 10
the quantity ofndspréferelly DES NG pprtscizpe chilion by eveigBt aod ndrhally PEesdné encoh tpanatel @ vies! chioride
falling in that.0p a?fpnd piEfecably Ol &0 pats per niHRN®Y HdightBEGUBDlYPEBgertbe present as
silver and/or si|Wehaveloreteha mih sepropfirtugpheentrajonset piucke sertion modifee. PIpeially giny! glieride,
particl es havi A§2grP Seriteaayserspakas | ayer. The di nensions of the silver
particles nme) be ARPEFITF ABY SHLNS bAoA GUtdt @Btpfeé‘ﬁ‘c?ﬁ’fsac'ihl% a' inghgagtion mpdifiet and
preferably conpr{ré8g Wi SomBines ba it g ehasr anveyesed B °2’dé Pied 'gHe of
silver. 5 EAén laI kali metals initially present as conponents of t he
support in non—n&eﬁ extractable formare ignored as they do not contribute
to catal ysi n al so provides processes for the production of

al kyl ene oxrss?jezl:'t;la ét%%gé%’ﬁe et hyl ene and propyl ene oxi des by the oxidation
of the correspongj Pse0dxgrh bt eyt suBB AR b SImpisiy £ALRY Sntafiiig AB® &S Iwot silicates
Partial pressub@res@ly RMKLERR P PAORULANRmbELNES 6lbrddEdACRASHABMTRY phif Wil pbthium
ranga 0.1 - 30capduntd exprddbddf 038} im] 3600w &6rS combbihd tefirédsedsOBE EREI7ETYM v of
i n the rangeoe otaldiunoBdrdpolits ldftedadl ap cadiek, ab kg 13rm- of 1dyEhdb@res mabgarhdidr eand Fl9emm long
nmol ar rati o of piexyy@na siaglectickyd-Bmen dameiir @py lussae Theayeab @ore miatnker ofaeg®@rdds Admibawas
100. The parti &b micessits et poosiygen O ynolseper p ahdigs sufagerd. Wit 07 dn’peed.cihalpbliets
0.1 to 20 bar swerndnijorelyf eqaeth with silver relzbpasticled bredesstipereploway be supplied for
exanple in the formof air or preferably as commercial oxygen. A diluent

for exanpl e “heflafiyer E&iﬁ’i‘)gen argon and/ or carbon di oxi de and/or preferably
nmet hane may be present n 15 pr oportions of 10-80% and refer abI 40- 70%

by vol ume in tota"e a3 digsopyed Qs B to 'Ftle'?%}” l’ﬁ') %”90” Iption
- 5% by vol une‘mefj (% pt"Sm'B & Pén"hg’r "g‘é@d 8 "é’r%:
out side t he ?XQ om r or{ of ;nrnf su ici ntPr soew ao | g' rﬁ@/:\rzﬁer t rrFes causr:Sure woe
200300 G, dicly nr;gl ot @rmeeretﬁrn 1%@5\? Byled S ;twteél fsawe
sufficient to Hreddo eBO g T Oor exanp an Py 1‘{ 585
of the ethylene 20 or propyl ene and unconverted et hyl ene or propylene S
sui tably recychdiniuh sRa&ki on nodifier is suitably present. Suitable
reaction nogifiers conprise chlorine and may be for exanple chlorinated _
[err] having 1-6 Teanbion satt@ASwdre prefxaiTBdi@ion e Edmpriseaithi GtRtetfinytiate] (#25/g) Aigéoykd in
chl ori de, di-chhostoart hisisesolntionRidoapraboktimum aitrad tribydrasat 6D &)ioskevay in 50mI of water.

pol yphenyl., a chlorinated benzene which may be for exanple

monochl or obenzene or especially vinyl chloride or ethylene dichloride. The
concentration of the 5




255 ‘reaction nodifier depends on its chem.cal -nature for exanple in the
case of ethylene, dichloride 0.02 to 10 and preferably 0.05 - 5 parts per
mII|on by veight are nornally presengp 3 p?P e case of vinyl chloride
0.05. - 20 and preferably 0.1 -10 parts per mi1Tion by wei ght are suitably
preséﬁt We have found that with appropriate concentrati ons of such

reacti on nodi fleeivgs-littesPpeiiod | y vinyl chloride, attractive selectivities my
be secured. 30 The process nmay suitably be carried out in the presence-
of a chl ori ne ctwi slutions@t sikachd Ghunpithites were prachral. Boldtipas eongorisedi ther silvee séldion1Ag)
subst ance i n thelugabiuphiis witiatet Ermible Solition durombliSep Hteediiter 201@idd (1B I) plus lithium
Exanpl es 35 fitigee settaaldf&missupport I n these exanpl es catal yst support

pel l ets conprising a-alum na containi ng 460 ppm w w of silicates expressed
as silicon, Sﬂﬁﬁgﬂﬂﬂw%jm&ﬁ!ﬂﬂm Kﬁﬁf&ssed as sodr um 19 ppm vv/w

pot assi um corrpogn S exlpressed as ot assbufm w ron co t solut
expr essed- as 'Ilhree t:r tp %3%’ e or e &?i? ro, Ejlzc ml“onx
cal cium i r? trofgvjfzgﬁus fn f? ﬁ? rcataeyat vgr-l%véum soar: on'y mg sqr %; rca aly

asrnglehl

porous al uni na ;sc oy ‘i.‘i%r }Otﬂ§rfolr5tlr$s reﬁaer]nen%g G4 rnrpr dgeréé Sl ngepgared gmmrre |

its surface agseoaa,\g@,&,o ets uni f or coat

with silvep nmetal particles as descrl bed beI ow. 45 The silver- soI uti on

Si.l ver nitratmRpdshiotdiSigst - Was di ssolved at 70 Cinto distilled water (896
rr1) and the resutting solution cooled to 50 C. Mnoi sopropyl am ne (4, 800
m) was sl ow y m@d@ppdiOpdidis, Sves @it ths GRpradialed tco@pibx Ediutich, aRe Gagbd ME. a Tdacor. The
addi tion of tihgegnatet supparswashbatedCin @ Sirday o ha@wtrbgengen thd tampeiatret of iiip @dastbiLelng set at
ri ses~causad 10y @ bed Sbseqeaay lyedndlly insreasegskonof10€ Gl 3R ° € evered perivd é tankers. The
am ne and t hémmednaied caaiax dechmgosed tegeava bariculalaecsdverredenly disppedd pmthe hefaceagi e pd@us
to [err]. The-aunina peilely Teauletsgtucintinedagetids| & dustinges samtaititgoearzon Lang nitrogen.
vol ume was néaglipted apds glditignathyorntaiprddithivihe | j t hi um sol utions 55 Two |ithium

sol utions we repar ed. SoI ution 1 conprised lithiumnitrate trihydrate
(§3 25 g) s 5311‘55&8'_"_9]5‘3 2t ﬁ&ﬂﬂ/ﬂfmﬂk&‘ﬂ%ﬁﬂltron 2 conprised lithium

nitrate trihydr 440 dj ssol ved in 485
oL The i | ver 2 t‘}?r %'"ra% % rtr%rgs:%fa ooy % .vraﬁrg,rgj e
ed m st team o ost of the lr ium
wer e prepar ed, ta!nQH.t 92353)55 &% aQ.Q
l'Ethium nr;or at Bgl ll& bg du rf on?ég '§~ l$ n% pf:’c!as\é%rch began by
sol ution (184:a Ua?n god) Liklini oé’éln o(:@r the pdfets hbddy é rﬁbs RUIhOR of
of the. supporge gugtsraea%pédatth@raaaﬁr 1éhhgersRie Wrb b&th § a&mp%@ase@kd R0 dnd 260°%) redce
evacuat ed befiiiye ThdRuteasl dith IcRiRgddfweke iriiBibily QR 8 tCavbidl Ui@htrdled Fisb B 15:Rpedilr® B the
70 Thr ee .sepailciidae tod &@Mharnicylof WS Rodess. bR FdaBifhg 0TC, dtpallelsSderslcontadid iinlthesdir-
ni t r at e/ N\ oistaapifoqayflidhat THehoGre B theh siédeditd @dl. was used al one (194 m ). For
catalyst 2, silTherresulibdhsivercetddudelienn ndv cubSiantially) freaces the Sestiiuest theCabeadbjcsdec@pposi-
silver-1ithi tion gotess verm agkin cbBtEcted Yith\kaswates értithe Afrperptueaariga @ toni@o W fon 18 mars, then
sol utions foro®dQ. igined ad driechiey tanfarting aftied sprednl efthot nikgen. Jbp aroductsdvere three tchtalysts
residdal sol gedhsharegtatisesiasiarpuleptantialleclodh. dra dispersia oDeyeratitierevefly Sialed or tylyetaces,
support peP| P Intafpat angierifrngliRh P REfPYSrRiTIRE ROBADI ex sol ution, were charged
into a react A The m&r egnat ed support was heated in a stream of hot
ni trogen gas Sifﬁ—of the reactor being set at-20 1 00 C and

b tl f
oot T s AT B L 0 T BB o o

evenly di sper e sur ace 0 ous err] al um na pellets. The
pellets al so&o0hRioR G fords§h due of substances cont ai ni ng carbon and
nitrogen. Catatysts—2—and—3additionally contained lithium 25 Conditioning
the catal yst (hefersorictd RBNALNAE Borfdon, S inki Kb S¥hid 7t Sosdrptioh, BEOMBoeVEY Wore
I n each case ingéhaed ath watidus s&utﬁ%&flpﬂﬂm 3-bioy helanda@t diseBealin & Boehcomprising 1.3%

tenperat ure waw of 2-ethyl hexanol mixed with white spirit. Each portion of the catalyst was contacted with the

potassium solution for 16 hours, after which the pellets were separated from the residual solution, drained
ahd dried. .
Catalysts 4, 5 and 6 were prepared by contaciing catalyst 1 (14.45 g) with solutions of potassium 2-
55 ethyl hexanoate (23.8 ml) containing 160, 190 and 249 grams of potassium per 1000 litres of solvent
respectively. As evaluated from the absorbency of the pelleis and the concentration of the potassium
solution orginally added to the pellets, catalyst 4, 5 and 6 would have been expected to contain 54, 64 and
84 ppm w/iw of potassium, respectively.
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range Pto 100 C for 15 hours, -cool edl, drained and dried in a stream of

hot n|t_, ogen. Most of the li'thium and organic and nitrogeneous residues was
renmovedg. from'catgl ysts 2 and 3. 30 Tereovasb@Bei | ver-coated pellets

were sudbsequently contacted with hot air in a process which began by

passue’rg a streamof 5% air-in-nitrogen over the pellets heated at [err]
Subsequent | y t he aP#esBni.chtenbP. terectyaly. were mprrathdinitrly loeeatalyst 4t 2rpdPatespegtively.
were bgth gradudk? t"lgﬁ@‘@%@h?wumbry&'a%dffaéwv respec- tively. The rate of
both changes wer e STAYWRCPelltd 15 resppchel veragss Qﬂeﬂiﬁeé'ﬁ‘t'?"fél“f explypis de¥ and p. respectively,
t enper at ur e of tHEP H‘@I"I‘aéf%a'yéh WESESIHRPRRSA YT Lity of the process. On

reachi ng 240 re contacted with the air- 35 streamfor a
further 14 hour wed to cool. The resulting silver-coated

pel lets, now SUbSt@éEL b&LJstfd'éﬁegqﬁl];Iygtl?i )rv%§ 'c%%ﬁ arQJ snévg toappo%%eoé?alftlgulgg 9\9@ %%he size -
tion process Werg.aas {d 1§RMid6s q&b@{ﬂ 44 bife gaRlicli mgt £ 16t ﬁto 308 sector
90 to [err] TR ofbstiAbdsStwolBRR P e Mal%@ﬁénﬁ{ﬁ 4 9 Wik ToBted
a stream of hot ifhé FRG& Detwd: Id§§ Qéiuecatna g%‘erﬁ‘oot ¢s€ catal ysts each

characterised as aa gashskiasbi ahyjicie GoRABKygH (3% Hdafid® BiskidN2.6%), Sthénd §d.1PAikyi SlicRi8e (4.8
evenly coated ompihethgutHioades,2 ghth) Red B-nitBireganal30apeh) @t aidtdh to Bdlantd @a pdsddSat a
a- al um na pel | etogssuihetr i@cirarspieass iabsviuef ovbhie eadial Jrad gabheas Dhdske bt Lpadecvrlodityodi 3600
catalysts 1, 2 &nd 3 were 16.2 0.3 %wWw. The lithiumextractable into 4%
45 aqueous hydr ochlheréastiaairadiufed ethyleee edidgsing aige ammb Blal@sblisigsoftdtaiandtoparypn dioxide
| mpregnation w taPP;Eﬁﬁfasm um Portions of each catal yst (water absorption,

0.33 m per g; whithe tappaefure %ilb’@o’?ﬁ?@i Bes adjystd todchiener30%) copyersien 0the PWSF'GQﬁaTﬂ“e@ﬂef
with various solSfeP@iye '?)FestSB‘i‘%?sTsP diris 2meashrg of hesciriy &t B° ¢Sl ved in a

sol veRy conpr¥si ng' " SYRfpG' 8P Cﬁta%ith?l's he RepRsr °fn”f‘9%§d’f RINYIPPevice Erogysed preressed as a
Each portion of P ?'ﬁ%’tacq,%t 87 §Pm9?é§f &gk QE?t%""ﬁncf"ﬁ”’f‘?f’e Ei’o'tsé*é%felﬁ‘ﬁ"’%la 2% fovggpion of
16 hours, after ave CFE aﬁJ o) eseI t\Aﬁ"% betvzfe dt ngaés contmugugeogerra fon are%abulated below.

sol uti on, drained an
contacting Cazga| yst (1445 g) wi fh solutions of potassium2- 55. ethyl

hexanoate (23.8 nml) ¢ofRtdiyshi|ngwre@d Lithidn centadt 8ipde ¢ ErrectagfPopestiuns $i 8an peire 1000
litres of solvent regpecti vgl ycondiionisy sirasatred W on t frateptipeomyency of | t he
pellets and the concegntr@ati gn of the p@tassi um sol uti orsgor gi naljlgggaficed |t o

the pellets, catalysf 4,5-5 dnd 6 woul dp have been|expectgd to corgsai h 254, 64
and 84 ppm waw of pofassi-um| respecti V@I y. 6 P 0 248 579 Bl &at alzyvsts

7, 8 and 9, respecti ei)?, WeT e prepar %% ST ar Tty to gt atyst ﬁaoogcﬁ‘{f 6,

'IIeQ gle !ssﬁ_vﬁ

respectively, exceptingdhat] catal yst was usedfin plgge of c o4
Catalysts 1 0, 1 1 and , respectlveI“g0 were al 1da @l | Youd G

catalysts 4. 5 and 6, : ;eé_Ln
pl ace of catdfyst 1.|5 estijng Catal 8% 4 to 12{Each P8t assi umm&8peds?
catalyst (5 g) was cfusHed and si evecfo?% produce|parti &l ate ta?@r i2d” tlhe
si ze range 425 to 1000 ¥icrdns (3 g).2°%h aliquot]|(0.4 & of th ?Bé?riizé%l ate
matter was | oaded i ntocamparsiic a®@ed or 10 of a stainless steel reactor

(I eng{\.hz;‘ 25. 4 cm i ntermadranter—2—mm e ctatatyst—(tengtit—8Ttm—was

| ocated in the reactor between gl ass beads and gl ass-wool plugs. A gas :

m xture of et hybggy {120% oxygen (8% carbon dioxide (2.5%, ethane (0.1%,

vinyl chloride”’ ~ ethyl chloride (1.2 ppm) and 2-nitropropane (30

ppm wth nitr Oge@afa@sth@'v@@ﬁr@pa\‘@%n@%@ﬁ@ﬂe ﬁfieth@dsﬂaﬁ@ﬁtﬁt@rr & REd éﬁca@@ﬁﬂhﬁﬁ@&fhrences
absol ute overs t thexr BRivdg WS firstThiiter GAShNYCSepPBS SEHitidHingSpyFiRdie Biep Brpoydd) nifdges H8ad of
15 [err] The r eakids@naipinaGixcge aad Iy baRe wexl I‘d&ecﬁlﬂéo@lkﬁﬁmﬁa 3E2400€ @hd maintained at that
conbustion of etelnpérate ftra4aird @ afthesiid id @hoaddakitbaihg procelitre ahe Mp ErhBrbghadN Giith pbitessium
react or was adj wastpedortned asiiyi :eseltidcdMY paassiuie ”2sthgihexafioate tentaniyggien gfaed of pbkessium per 1000
| att er tenper at litee of Biutkes Cyaivst &4 15 ardr1p wWete prepamd nergst wetbdds irbmaterials\wis¢dyforahtalyst 7
the catal yst 5o 20ith the diffdrencesclisied belaw. {The détails labcalplyptalb prstinciuged fosscomrinietermsmiber  of

nmol es of et hyl eRgolsis %ﬂéoopﬁd@ae@anue&fw &sed as a percentage of the nunber of
nol es of ethylene consuned. [err] is the selectivity at 30% conversion of
oxygen. .-

$0 prepared si

55




i aﬂ/er“é"é”é“r esult of these tests batween, 3 and 8 days continuous operation
't abul at ed bel ow. 25 Cat al yst Expected Lithium content
fore Expect, ed Potassium _ 0] i.tioning stages, ppmw w
int.ent ppm w w 4 g% 0 &&@9 d1 54
64

88. 0w 251 5 0 83.0

a)

N
Y
w
o

»

_ 257 7 Catalyst - Lithium'Soluti%o Volume of Silver Conditioning ﬁotassuum in impreg
2211 3 450 -Solution mis  Pygoysis solutiggg p§r100rg 1

458D;,3H,0 | Volume of 8hs | maximum|{ 83.5 246 35

( 5 2Dos water mis 54 | Temp °C 83.0 237 11
2000 52 03 I

13 0 0 19 00 . 474

2000 i 033 B4 4 3.3 | ¢39 * rative gxanpl es.
40 Catal ysts 13 5 16 Cagal ysi 1?5 wapg pr qg@r ed enyl dyi gey t he “net hods;, and
mat eri al s used ffgr ¢at a,byst 4 wid h | he dpf ferenags [456bghat| fol | owrgeg t he
first water?washing step—the-eontd-tronng—pyrorysts—step—enptoyed—rni-trogen

instead of mixtures of air and nitrogen and the pellets were heated to

[err] instead o &Ly intained at that tenperature for 14 hours as
aforesaid in %ﬁén—ceaﬁa{'%]iq-ggl-ﬁ&g procedure and the inpregnation with potassium
was per forned u%,ggﬂag pg%

4 Qo 99tt &> mbiH tahwi Gié‘s%bogrt?aa 1t ALk Ngp AR
grams of POt agfirsHbdiRl b fle 544 pigh s el tqyzg%/é} Jp@nt

pﬂged 6 d‘l”abéeg car d%xlﬁ@ m
prepared usi NghdbeRRLSUS mtseprph smlléﬁsl.dg‘alsstéaem ya;lm? 50 Wi th't

differences |i styRglcdd@drei. of (;%lael ARtieink % B grsRbIR ihreigh I 184S Td MaihtbiAl 86 fcefvers.on of
conpl et eness) exyfBAraal ¥ Soristailrate 6 rédctiohPifie REJIr itdiperitufeOras ItreBdt GRdualhpthrbughout i tEst.

248 379 Bl oattal gpsiating terhperdbirel B 1hO kanbrie@th of eadfOlestiTBI @ ftheSbdta/Bding carie® Bati fér teNsang
Pot assi um i n penipd efgin@tis Mged3e e, iren M s Pyrol ysis solution g per
1000 [err] Vol une of Gas maximum 5 grns
water nls ' rr : 0

194 N2 600 CatehSITP 5o o] T4 il | Ty Sl 47

184 25 N2 600 - 13 | 8388} 15257 - 208 2 15

182 N2 600 141 8887 16251 337 48

91 N2 600 15 1 888 resfthg fatZ&Pystls 13 to 16 15
This was perforned according t 1% met®iddl us fot tf4 tdsti ng of

catalysts 4 to 12 with the differences that the process gas conprised 5% of

added car bdn di oxi de (i nstead of 2.5%,
of 4.8 ppm) agaklyst ¥ ppm of et hyl
conversion of oxygen was found to fall
mai nt ai n 30% coReasi!d s Prepsr
reactor t eaa:)e’l‘t{ﬁ‘%‘f’@ GRefaPrPgTated
® PP 'lPPlésséﬂ’“ f°ﬂll§°’b'6 P th’ Sfyeyotas

operating te

being carrie °8?If"

Catalyst  S3ff
13 82.6
83.8

Stream ©
from the
025th residual sol
Catal yst 17 v&g° ®fFRabRd agsm Bater Rishat wedaaaa WaSegh At

follfrﬁlgg
pggl;?,.:::gﬁ;a@ ég

Be grerrgiion

5.7 ppm of vinyl
chloride (instead of 1.2 ppn). The
gradual Iy through the tests.
afstantelly 25 vgn Sttalyit 1§ acert pptasstaCRifaininsteaqeof lithium

}/T*PH'FB%??B‘B’E"VPH@VQ'QM potgsgjuny pigrates in

chloride (instead

To

%Lgrhcq lglgfegnaa?q to(gfz cgr qué two stages.

POl’ft linﬁ‘,%e 1ivesr ppﬁa o on1-$@ pellets

btlon fan?1 gram he lmpregnated support was hen ea‘ted in a

On drym pellets wer pregnated with al solution

i § ét g for 3 gg s, the re % rdbet é rate: _e;rom
ed, dne eated to 3 water washed ied ?ejd &tri n at
llﬁsdotags%ne%-gtﬁﬁtheﬁ%am%l@d

nitrate instead Rhved |cbrhbrlém; 1.3% wiw of 2- -ethy] hexanol mixed with White Spirit and dried. The details are
tabulated below
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nitrate xas/co-inpregnated with the 8ilver solution. The limted solubility

er gnd potassiumnitrates in the silver-potassium soluti on required
il ver/fpotgssi um co-i npregnation ed out in two stages.
ordingly, follow ng soaking the frteEg gﬁp%ér%‘ in the silver-potassium
solujion, the inpregnated pellets were separated fromthe residual solution
and Hdrai ned. The inpregnated support was then heated in a stream of hot

ni trpgen gas latadaysd). madrmngmtm PAlohGhS \I\E‘croﬁdimﬁ ”atﬁgc"“stiﬂmthe |
resigdual solytion frgmthe first inpregnation. After contacting For™ 30

ni nutes, the re-inpregnate H“’ﬁéﬂ*‘éf‘é wef e °€epar At eBYFalpmst he 'rCESIIedtSaM [
sol ytion, drdined, drlie?ithrfdlvrsat ed t b S30C:C, 1wat er washed,f@fdlcdmpagd- |
pyr I|sed |n|n|trogen at 68Qicod Or 14 NNSucg@ai n water wash ri

i. mpr egnat ed vlvr th pot gssr um 2- et hyl hexer?rroate dry ssolved in aqgofﬂlé %"qu@m'
conprising 1.3% w w "'mi xed wWth\hite Spiriip MY (e )
The -details dre tabullated bdl ow 45 55 8 EP O 248 579 Bl Ijsppdial ylstloom,

Pot assi um $bliution I \Valoyme vu@é‘@tt oni ng |GasPPM§§§m'uHm !

co- |rrpregnat ed | —of rol ysi ntedt ot s
| {wth silver L grms | lgj| \‘7@?“ | ! ] lTemF““"““‘tﬂrfnal i npreg- 1l

I - I__solution l mld SolubigQn | | I__°ci ! nating
squtionI,5, ! p o | I | | | TnJerr]
/Wite | | | | | '

| Spirit gr 160611 10111 1 2T err) 182 NSpune &0 I 356 | Gas
Maxi mum [ 1 | | _gnns rvvater iy I [
-]I__g ?':at ur So | + 2-ethyl hIeXTlOl. I 14 ftigexposure at 600 fm7 m 5182 !
N2 600 . 356 20 + 2-et hyI hexanol , 14 hrs
exposure at [err] Testing Catalyst 17 25 Thi s was perforrred as with

catal ysts 13 Tegting 2tRly#ti7t he difference that the process gas corrprr sed 6.5
ppm of vrn chI orrde 1 5 p mof ethyl ch orrde

5! ﬂ'ﬁe ttaaﬁg@r 7608 POMRPSP
ton:'te!a_gﬁr gn g%f vm %}; ) 1§ PP uw:?gg%g%r (o) 2e%§§§ vity, 930 was

erat acl ano en conve SIO
Cat al yst 18 vvas re ared subst proce ure used ?or cataly

14 except thaéatal“)s{tty um and si I ver oxaI ates vvere used instead of lithi um and
silver nitrates—Accordingly, the silver solution was made fromsilver

oxal ate (71.9 Opaaik heRed pRbA& dubdanfalf 67)the Blobili8 BSodttbrdhtalyst {43ekcapt Hab Mhigh @nd
water (75 m sgiver bitfudsi ok Wl SiRlebd bOMMIMMRENITEIIG ritaREN AckdrilhdiyTiteySiied $biokdn (Wab lakie
H20; 3. 08 Q) ,troaxsildr @xaidtd (1. Q. lelhanothntind (7 Abs), dthglensediaiing( (622 Misras) water25 mis). The
silver-1ithi umisobdutibronas(d&8 nSniumvasydrmide (LyH, M6 308 d)ealie iakid ¢, C304. 2Hi®[@.63 g)
W th the | bst hdndwae0i626 imde). Thé Bivepiitioge Salitien (I9Q thid) @agpimaqechyenigiad thk sber dolbtipmeith the
t hen fol | owedihiurhatiutios. The sragedurt heed dn arepare ndatalystp i oky des follewed: dthatiiedo cat. the
i'n ni trogen -eonditoning peplgsis Was cpreheg inumiragenatdial Gandithrepdtastivie geniant HigheivlPiRERasng
Was 378 g persotmoveaE 9 D 198t ng Cat al yst 18. This was carried out

accof«#i ng to t he net hod used for testing catalysts 13 to 16. The result was
that [err]*waesiq Coostdl: [err] was [err] 45 Clains 1. A process for the

producti on of a cat aI t for o uct of .a ene ox S 0Xi n
of the corresspo ngf'ﬁ %Siweﬁes%? céﬁ'y%t%’g% 16b¥he s

i mpregnating 2° b porous eat resi st’i ng support with a solution Wm ch
conprises g shlwgr conpound and' one or nore organic solubilising and 50
reduci ng conponents which conprise at | east one am ne and deconposi ng the

silver conmpoufdatRocsid ¥Etheighbdlidin Bf £S8A¢S fd?fthea&o@l:tk;oa'df alPR| oxRIBSTBY URIEhtidh biCihe
has been depos' L& bssNdihd Bkenl [WAR mtoide@ErOdx@geR which comprises impregnating a porous. heat resisting
_ support with a solution which comprises a silver compound and’ one or more organic solubilising and
50 reducing components which comprise at least one amine and decomposing the silver compound to
silver in the presence of an alkali metal compound which has been deposited on the support before or
with the silver compound. removing_organic deposits by washing and introducing fresh alkali metal by
* impregnation during or after the washing stage.
55 2. A process as claimed in claim 1 in which the washing step is carried out with a solvent comprising
water.

3. A process as claimed in claim 2 in which the solvent comprises water and optionally a C- to Cs alkanol,



e 'sil ver conpound. renovi ng_ or*gant ¢ .deposits by washing and

yofici ng fresh alkali netal by * inpregnation during or after the

) stage. 55 2. A process as claiged, in claim1l in which the washing
5 carfied out with a sol vent. c,onplf'?gizﬂgsfﬂaé r. 3. A process as

cl ai inclaim2 in which the solvent conprises water and optionally a:
[err] to [err] alkanol, 9 ~ EP 0 248 579 Bl Catal yst Pot assi um sol uti on

| 1
| To&mShEié)mngof lPotassiuqz N |

l V_Ol e l C@r@cﬁly‘%ﬁlh ng’otassiaptsgﬁﬁ:liiﬁ!lml. Volume

co-i ngr egnat ed | of o Pyrolysis

with dilver ! | SFfvi@pregpated | of | Pyrolystml ilwpnegc of |
sol utifon 5 | Sol uwiginsilver | Silver | | nating s@hadi Phpreg-
I i ! | n' 2EH+S‘7/1W}-I°Le I s 10:10(l| | I [natin

| i I'Spirit gr 100011 160°% | [err] !oating\plghieni
of - | ! Gas Lnum Pt ! |_|_1in 2EH* /White {
grnms , | wat er | I I | Tenpejat-ujel '
L s inls e, ngis 1.1 V7 g e togou
217 1 182 B3 ! efptume o 1 1648 pdgximum [ 17y o ethyl
hexam’gl, [Err] 14 hB¥sexpbsurtetar [érr] 20 TestiTegpGateteyst 17 25 -

This was perforned as mith cafal ysis 13,1216 Wth ;heu@igffer'ence t hat thi
process gas %om)ri sed '6.5 ppm of vinyl chroride, I 5 pprmrof—etin de,
and 40 ppm of 2-nitropropane.’ The sel ectivi ty, 530 las 84.9%land the f
t enperature réequtted tlo E%achl an 8Xygent cohd®Zr si oy pf 8@% [err] wess 251
[err] Catalysty 18 30 Gatalyst; 18 was prepared spbstantially t?y t he
procedure used for+ Cﬂ&%’éﬁé 14 except T T IOmT amd—st+vel —oxatates—wel e
used \ast eadyof |ithid exaPPher hilfr MRScexPoARTAHISNETS, the sil ver
solution was nmade fromsilver oxalate (71.9 g), ethanolamne (12.7 nls),
ethylene diamne (33.2 ms) and water (75 ms). The |ithium solution was
made from | it hiTestingr9dalsxide (Li OH, H20; 3.08 g), oxalic acid (H2C204, [err]
4.63 g) 35 and water (62.5 ms). The silver-lithiumsolution (190 m s) was
made by mi xifig t hdisoyas performest astvith qateliy g1 th &6 With thie differgesie that tha ProTess gpy ertpripd 8.5
used to prepar @B &'Pgﬂ“m@&- Wagrre Reethy ehierigneand 40 Rerm of Znitreprapanp. Thenelectivity, Sso was
condi tioni ng pyf-BFyaq e ipgeeratyierqauipdde teashin QrygpR eRaVe AN o6 Geoati 2Ph & :
pot assi um contgnt of the inpregnating solution was 378 g per 1000 m's. 40
Testing Cataly Y88 This was carried out accor di ng to the nmethod used for
testing cat a‘“loystsCaga?,st% 16. The result s.tha

S prepar Sul N a; V@ Tt E erurl V\P'Saa?:s% O/gxaqu Le{ I’l m an
was 264 C. 45 Q’t\ﬁ# f@a@s w‘geigégcig:%é%d otérithi lm%n%%ég eﬁi@ﬁ.«ﬁ@ﬁdiﬁ‘%ﬁ eaJuVeg : lft:%tﬁlx&'ﬁn dg
producti on of SLEEGAL Sy e L 95 b S B TS B05 e b kS

{ . ) 3 rWB)t e
mol ecul ar - oxy gggiubitn GRS Rl fon itiith AREIde RoR 6! £85y), SR tacil §%/c584, 88,0, 4.63 g)
support Wi t hysa afdPhddr (605 B, FRb SIAITRRILS S31ufdn 3190 \HR%) W FBRLEYChmidREthe ANEr LIutidHOkiR the
organi ¢ sol ubi lii&inNgiashd 188 procedufe B44a1 1B QoréRRPEURARE $4 WAl GHen GOIBREd: IRat A td 8@5tthe
one am ne and de@RBYSIyREsit s Edred QLt i€ AR BCBOL UC Sid tiepotdsilurh Behtddt IR BPrefiating
an al-kali met akol@onpassrd g\whi ©bo MBS been deposited on the support before or
wi th Yhre silver conpound, renoving organi c deposits by washing and -
i ntroduci ng 4r @sftin@Cdtadst 18ret al by i npregnation during or after the washing
stage. 55 2. A process as claimed in claim1l in which the washing step is
carried out with RSP garfed b agsPding tgtheuaetipd used fox testingceatalysia 43 (o] 1§ o§ulf was that
claim2 in whi & ¥H&-86120ER "2offr Fses water and optionally a [err] to C4

al kanol, 9 . _
: 45 Claims _ :

1. ~ A process for the production of a catalyst for the production of alkylene oxides by oxidation of the
corresponding alkene §'A(ith molecular oxygen which comprises impregnating a porous, heat resisting
support with a solution which comprises a silver compound and’ one or more organic solubilising and

50 reducing components which .comprise at least one amine and decomposing the silver compound to
silver in the presence of an alkali metal compound which has been deposited on the support befare or
with the silver compound, removing_organic deposits by washing and introducing fresh alkali metal by
impregnation during or after the washing stage.

56 2. A process as ciaimed in claim 1 in which the washing step is carried out with a solvent comprising
water. ‘

3. A process as claimed in claim 2 in which the solvent comprises water and optionally a Cy to Cs alkanol,

' AT




-0 248 579 Bl at |east 70% hy wei ght of the solvent being water. 4.
iocess as clainmed in any preceding claimin which the stability of the
tal yst is.inpfoved by carrying out a pyrolysis stage after washing and
fore the.introduction of fresh al kalgp gpigbze g1 5. A process as clainmed in
ahp 4 in which after pyrolysis and before the introduction of fresh

kali netal the catalyst is washed. 6. A process as clained in any

.eceedi ng cl ai natvgastaR%dy mpightoéthe solteatdteing metert i ng stage in an i.nert 10
‘nmosphere at a tenperature of 200 tQ 700 C. 7. A process as clained in any
‘ecedi ng cl ai*m f RORPFSCAY daRedfip @8 Prapediap iclaitb inavhighgthg siatili alcieel ciglyst is improved by
i fpregnation wi t‘F?"él”%‘EHtGPY’@VP'W*"QEGWHW‘QG axdfefpreoe Broddetion Pk a"ﬁﬁt"&‘la' |
ynpound in®*a_so vent Whl as a dielectric constant at 20 C of at

. 8. A procéss" i ;g 'R SR P el obi'S APrePelst e Infepuption trff*’a*h*‘"‘*“' metal
‘kali metal salf® Eﬁ‘ta Ea? 8 yllc acid having 5 to 20 carbon atons per -

QPCH group inga Dréf)c&gaarsb %%Tcé% M&t BT QRYC &, Péfesaa {aﬁ?rﬁa% aJnWﬁeqt
! any prec,edl NGl Bhdd at4 ,at pro ucl g an a de by
r ‘_aCtI ng an ol efi ne vvlt oxygen In t e presence of a catal yst accordl ng to
cfaim9 or producefhcB & DEREETS afCHRBEIING Lidn® iR WHictP theChddh Hikail nfoi & infldbuced by
pfocess as clai r’iﬁgrell;rfétnm vah 8 shldtidnMor WBlloill sbi}Rn Bf ACHGE mbidl RBYINE Hea QXbAdndifas a
e ol efine is edidntrieRénstait a€20°C of aMdsEls. @ chl ori ne contai ni ng reaction
difier angl a nitrite, or nitrate formng substance are present in the gas.
phase. RevendBcas booss 23 claiined Rr 0@ dGinpdich tHeasopticddsl ot anOdikatl ' merl edttcilayca®@onylic acid
pour | a prepar athagng ﬁtocmycde@ atbrral deyd @I grau i ndiatcardom. de | * al cbne
cérrespondant avec de | ' oxygbne nol 6cul aire, caractdrisd en ce qu'il
conprend | ' i npr dyertavsorrodycadrby supmsestas pleimediie aporpestiagelaia: | a chal eur avec une
sol uPron qué? conprend un conpose d'argent et un ou plusieurs conposants
or gani ques soF‘hg%) Piosash 05 F"é?“l"@dﬂ@iké'ﬁﬂes“tj‘ﬁ|bydﬁﬁ?ﬁ}9e‘?’|‘n‘éﬁ'ﬂe 8D REPPIS INUPRPEIANTRO! 2
et |a deconposi tanHSt(Tﬁc°&5’Wﬁ%§'€m(?°éP@%‘ﬁf’d%WF%{?cﬁesrﬂcc‘eﬁ’i"thPeg‘eﬁé@ "1ix8conpose

compe g dhh e ot 1 TR B B oS

a c Io ontal’m eaction
I avage et. | nt rtQ % dc nela
ou apres 1 6t ape d Iavag 2. Procedd suivant- Ia revendl catl on 1,
caract6ri s6 eRefRdiditfond 6t ape de | avage est effectu6e avec un 40
sol vant conprenant de |'eau. 3. Proced6 suivant |a revendication 2, '
caract 6ri s@p efl ORocdHEpduf 1aSRbdiadh dGR BREIRRGH J86r b PRParRion G\oRYHbs 8hikyTeme FBNdxydklion de
al canol en C, a 1Gdene cdibsBonasht BRk A8 I'GHgEAS dBculbite, cAlaMEE of ba Gl Eaipidnl Uit gfaadn
de | eau. 45 4. RhGogDdE psreinv@sidtant 3 tiNdalewl @lee N6 biuticke §ui caN@Edi ua biEdss d'argent et un
pr 6c6dent es, caram@idieirs dongiosabis orpasiqled selikdlisants dt GEddelewesadui bonspeannent sd mainSlineamibe,
par | a- r6alisat ek dtampesiBinaioeotiposp ylagby se agpnt los piésenag¢'uretorgrogénde métal alcalin qui a
i ntroduct i*on deftéh®pedé sal le abripprt fvapliog en BiémPran8 A6 Ig uprorpa¢ d'ergent.d'élisrinkitierades dépdts
4, caract6rise ewfaaa'eueqwaam@g qt dinfigauetioy siain apétah \algalin frajisnpar dEREaRYIN REBdaBIOU apres
n6t al aI cal i n fr'dlee dql@vagat al yseur est |av4. 6. Procddé suivant |'une
quel gonque des revendi cations prec6dentes, caract6ris6é en ce qu'il conprend
une dtape de fr "fcé?‘ﬁeﬁf"af‘th'ér’ gﬂfé“%a‘né’a’ﬁﬁ@sﬁt‘aﬁﬁ% FHef eaaener ipog, Sff fffectuce avec un
t enper at ur & de fﬁ(ﬁa"éc"ﬂ??"@t Y“7. Procedd sui vant 'une quel conque des

revendi cat i On§ FHroec(é\c@‘dsnvgrﬁ re%%d%%%:? E'ciécé % ccg ﬁue le %olm{ éj}: p%lng %!e IléLu ei @ (a dtuelle-
est i nt rodui t pajel HRISANGH bOcAVALs Ui e e QdibaM%?an§£L§We9Pa eref ks

d' un conposd de Mot a ans un sol vant une const

di6lectriqug @ moceénguW'l Lmérlihéll&nqu%Qies revendlcatloré;ﬂnrecedentes caractérisé en ce que 1 dtdbhilsldy

1111111111 1111 Je&t&lyseur estaméliorée pM la réQlisation @ndét ajeszl%ly@-apres lavage et avant l'introduction
de métal alcalin frais.

6. Procédé suivant la revendication 4, caractérisé en ce qu'aprds la pyrolyse et avant l'introduction de
. 50 métal alcalin frais, le catalyseur est lavé.

6. Procede suivant I'une guelconque des revendications précédentes, caractérisé en ce qu'il comprend
“une étape de traitement thermique dans une atmosphére inerte & une température de 200 2 700° C.

55 7. Procédé suivant 'une quelconque des revendications précédentes, caractérisé en ce que le métal
alcalin frais est introduit par imprégnation avec une solution ou une solution colloidate d'un composé de
métal alcalin dans un solvant qui a une constante diélectrique 4 20 , au maximum 15.
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8. Proc6d6 suivant la revendication # caracterise en ce que |la sol ution

est un sel de netal alcalin d un acide carboxylique ayant 5 a 20 atones de
carbone par ¢roupe - COCOH dans un hydrocarbure. 9. Catal yseur caracterise en
ce q@l est’ produit par un proced6 suiER®R48 5I%R1 quel conque des revendi ca-
5 tions pr ecedent es 10. Procede de pré6parati on d un oxyde d' al kyli ne,
caracterise en Ce {Tlgrrevgr%i ?‘ ; garzrc\fg% 691 cg?nc*% \f ?? r}\ee[ un_se Sle métal alcalm c{un
| " oxygene en pr esg cr xlyﬂih yan Sfésfdr"]atomes ecarigone § S %ﬁ gungycfr)o% %

par un proced6 sutvant ot conque dés rev cat 1'ons ol

Proc6de sui vantg | i
[ oxyde d 6t hyl éneﬁggi'%ﬁfgffsgﬁﬁégﬂs%% 1 &Fpofket %‘?pf%%d‘ﬁ% BT BB oo Rl
reaction contenant du chlore et une substance formant un nitrite ou un
nitrate sont pr@seRisss damsphratidd ARCoGRZ Eulftne,] drabldlisd NihafdsqulilUoheredd la réaction d'une
Verfahren zur Her siémb latd Geloygsnekat @ésyaatdunscafalyseut sdvaiias sdvedicatiog) 9\6arproduit par un
Al kyl enoxi den dur prbcé@i suil@ttiram otieeonquatdeproeambienidesn 28.ky | ens mt nol ekul arem
Sauer stof f, wnfassend das | npragni eren ei nes porosen, hitzebestindi gen
Tragers mi t ei rér Progisiél mevant/ie fegdndicasiom 80, Shrbdiisisd, e ¢3i qud Umpyoduit dst épxyee délimeneretiloléfine
organi - 20 scérd I'gfitndiet ngirergentdecdiian iz Bacion enteneht dBekiere aduneishstapest fieriapt, un
wel che ni ndest ensniierpu apitiateipAnbyésents dafa 4 prasedatey®n der Sil berver bi ndung zu
Silber in Gegenwart einer Alkalinetallverbi ndung, wel che vor .oder nit der

Si | ber ver bi nguﬁétea tepsRisheTr ager abgel agert wur de, das Ent f er nen or gani scher

Abl agerun- gen duych V\ascHHQ%I,.m e. %aor\@ Jc]i} rgl sch \We '?ePéJH”E,E?"' dation. des

durch | rrprl gm er u pr gen Alky n}ﬁsse pragueren gnes Bo sen,
3 ézv ég er rpin SA rgam-
| rend¥ ‘Be: 9 in

Anspruch 1, da_duzﬁg
ausgse fi hrt, W r dgn dLg o\ min_umfassen,

dadur ch gekennze'@a@%ketz llt%rv LA l§a¢';n H eamfn@lj#&blﬁﬁdag 3fkiche vor
Cl- bis C4-A kano&deﬁrﬂﬁ&émsﬁberv\é%h@ﬁng% ﬁ\sﬁrﬁaﬁabaga Wul@@tcﬁs BRteREn df&aﬂdé}ﬂr Ablagerun-
Wasser ist. 4. VegehatickWaseheh uei R MirftBFen\ok Meéhga NaamRkIARER Ik tRierurR WEH6Ha oder
gekennzei chnet, dabh ebrevaSihabiel i t at des Kat al ysat ors dadurch verbessert
wrd, daft ejsne Pyrol ysestuf e nach dem Waschen und vor der Ei nfUhrung von
fri schem Al kal i2me¥esthtirendnacic gppfuictin i t dadarctdgek@mzdichnétedal alar Waschziltt mingigar Wdsung ausge-
dadur ch geknnzei cfietird, dieiBlassaoethdtier Pyrol yse und vor der Einfihrung von
frischem Al kali netall der Katal ysator gewaschen wird. 6. Verfahren nach
ei nem der vor hér géaiemeferfcinisprubic h eladuriidiskepneeistnet a% & torvea Wasgerping gegepeyiantalis ein
Hi t zebe- 40 2 h%\1 e Grikaelaminal. woksi mingesieRg 7§ féwq&t%gma%s: Wé?sefé?'tner
Tenper at ur von 200 b| s 700 Cunfalt. 7 Verfahren nach ei nem
vor her gehenden A ch geth%worg(‘ o AR iiche. dﬁjar %@n hg c@B die Stabilitdt des
Al kalimetall ein yﬁ t s nmﬁa g?g 'ﬁngr?wsf’s“g? r?@ﬁh flec.'i'é g eind vor der
a |

kol | oi dal en osung"felkf?g °"Af'Tfa?m A' n ei nem Losungsm ttel, das
ei ne Di el ektFi zit e f
8. Verfahren ngc n‘iﬁgﬁg&g i dﬁ 4 E‘ZQQE éﬁﬁ&ﬁnﬁ‘%d%ﬁ&h i’ P%&gga%n%%égﬁgéﬂ@@%g v
e| nem Al kal i netal | sal z el ner onsaure mt 5 bis 20 Kohl enstoffatonmen pro-
- COONGr uppe i 8. evenRainbA @m&&@&%@ghfenda@iﬁﬁwhkhe afurch gedSAt-aEMSIAlBl s sine Hitzebe-
her gestel | t slur chhafdiing3éeitd id Bin heRGCAIMEIPRREDbE GinerTeMba G Ebe AU ®R 780TINInfSIE .

, 10. Verfahren zum Herstell en eines Al kyl enoxi ds durch das Unrset zen ei nes
G efins mt Sadergtfafdn hath G@gmnu@r forheigiesddi{adrapriical odadsrch gekendrasiprt cdlas Yao drische
hergestel | t dur chhliglimetdieeifgaiiihe rwird advicheimpégniatieng  Aih Siper-térengl odsr kolBidalgrb Lisling einer
Ver f ahren nach Andigingdvanduoaiirinn \gekasmpitélclm ene QikteRirizititekonptande] b¢i 120 C von hich-
Et hyl enoxi d “eind d¥eps ¢ efveist.Et hyl en i st, wobei ein chlorhaltiges

Reakti ons-Modifikationsnmttel und eine nitritoder nitratbildende Substanz
in der Gasphasé VFRseIeen faspruchy %, dadurch gekennzeichnet, daB die Losung aus einem Alkalimetalisalz einer

Carbonssure mit 5 bis 20 Kohlenstoffatomen pro -COOH- Gruppe in sinem Kohlenwasserstoff besteht.

50 9. Katalysator, hergesteiit durch ein Verfahren nach einem der vorhergehenden Anspriiche.

10. Verfahren zum Herstellen eines Alkylenoxids durch das Umsetzen eines Olefins mit Sauerstoff in
Gegenwart sines Katalysators nach Anspruch 9 oder hergestsllt durch ein Verfahren nach einem der
Anspriiche 1 bis 8.

55

11. Verfahren nach Anspruch 10, dadurch gekenzeichnet, daB das Produkt Ethylenoxid und das Olefin
Ethylen ist, wobei. ein chlorhaltiges Reaktions-Madifikationsmitte! und eine nitritoder nitratbildende

Substanz in der Gasphase vorhanden ist.
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