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product® i nExagpie 29 illustyates dheisamerisplion &% DNIF-B QR Baxse Fapikit ¢y rf"ﬂé??g"e?’ of 23

| Seweri sed BYBASMEsHRISR th a heterogeneous i sonerisation catalyst to

pr oduce a E - P tream In zone 9 Cs olefins are separated by
distillati 2. Finally, in zone 10 2,3-DVMB-2 is isonerised by
contact__w OGEAHANS | somerisation catalyst to 2,3-DVB-1, which
S recover—Etxe%‘m’By—d10 > S . the follow ng Exanpl es: Exanple A

Il lustrates Qﬁed%f? ﬁk%gg rboﬂim @ssét@aé)fﬁswmhrwacduﬂﬁﬂé ikbgoh Qb /b bt haha

i soneri satah(p irfoft | ustrates the preparation of a 3%
(nomnal o %rdﬂﬁm Roussd .paﬂm.samssﬁa HahOTHR MbskWab Pilgdaout withfidgen Hoforemsanpl e
C i |1 usjpr at efnelriak v ichafgtidi vt 206 g 8f FeRimadluing Spheles @ckoh 8AB27S)iand heatea uadeg
resin). Exaduihfor B5 hourd it BSE2TESo %ﬁnmtziz\gaw&s}ﬁbncaﬂdarat 35016 uhdes hitrdgsil Mt slibing.
resin. Exanphier 4 hbiré 6SIs0at @ datalyftonss cooletetdiramt teoperatare 2nd ridieBrdd fore tléwe, dry
presence aiaskawhereGikwds stbred unliERqGired88 295 Bl

acet yl acet onatalyéig ofi theyirdecii@li mbtplvostprit waedetarhipcalby weitan hydiolysiscahd fopndde be §8%| Wt
systemssBEMNanpl e 2 illustrates [err] olefin recovery fromthe dinerisation
product (conposed of catal yst, propylene oligoners and [err] olefins).
Exanpl e 3 Bxample Br dledigtapsivgpenAlunidarer i sation in n-heptane at 0 C. 5

Exanple 4 illustrates propene dinerisation in n- h;’ftane at 10 = C.

5 i)l ustrateds pesefReadn Fxample éaﬁ"?ﬁ?ﬁ‘?%geé 38?%‘]“. paticl W’g{g}o 00

i 11 st r 4ot é%"ﬂgﬁ"lﬂ;?ﬁ?{% upadn e, %aﬁl[ﬁ ?fmﬁ;%ag o um

i |l ustrat &8 gamuEAIgs ﬁ'@e?'k P th(Tﬁcof’" Pom 3 Exanpl e 8
illustrate of a[err] olefin m xture over a SOdI um on

al um na ca@gjﬁ;&% Kd i anple 9 illustrates isonerisation of 2,3-DVB-1
over BayserExquIgbyst K2631. Exanple 10 illustrates isonerisation of a [err]
ol efin m xtute—over Bayer Catal yst K2631. Exanple 11 illustrates

i someri sat i OBayef Cﬁalﬁﬁké%bﬁ(a'c&loﬁb%hﬁge reidiiPWas BAderdt 1652 CRbY Min H§AG3F nokexanpl e 12
illustrates isonerisation of 2,3-DVB-1 over Amberlyst (RTM 15. Exanple 13
i | ustrat escampiéDDVB- 2 recovery from a[err] olefin mxture. 15 Exanpl es
14 to 1f iTtUuStrate the batch isonerisation of 2,3-DVB-1 and 2, 3- DVB- 2

usi ng a pot asmbeiys (REM) U &{amatianakehangs trosih asadrisd ati 1091 QA0 simulig foul7dwtral yst .
Exanple 18 illustrates the effect of tenperature on the isonerisation of

2, 3-DMVB- 2 emplg1la sodi um on alum na catal yst. Exanple 19 illustrates

i somerisation of 2,3-DVB-2 and recovery of 2,3-DVB-1 by distillation.
556 A5 necked flanged 600 ml round bottom flask reactor was fitted with a low-pressure propene supply

line, a thermowell with thermometer, a small pressure-equalised dropping funnel, rubber septum cap, and a
mechanical agitator. The reactor was housed in a stirred cooling bath. The apparatus was purged with dry
nitrogen before use.




20 Exanple 20 illustrates the isonerisation of 2,3-DVB-2 over Bayer

Cat al yst K2631 and r-ecovery of 2g@o0288B9gBlby distillation. CATALYST
PREPARATI ON 25 Exanple A - 10% Sodi um on Alunina A 3 necked 2 litre round
bottom flask was fitted wth a vacuumline, nitrogen su line, a stirrer
gl and and, 3.8ml pira&¢.05Mpplutiopjof hickal @etwmtoegytngxc@bexvlmoame (fl)'ﬁém'& o) iy tol §°'\ﬂ/as
housed iand 24 i gf ethentage warscRddest 1A themgctar. The golytion “ﬁﬁf“@’é@q?dtm WPt ’hP??

bef or e d‘@E‘a"eS%'““m of 9%y afumipiun dighlorida (20 mllvagiadded yigdh "EPP'" ”8"9' g‘aﬂ‘ﬁﬁ

spher es RBQZ?% '°597b‘h?1?5‘t‘“8'81m fter the, Adriian pe

Soa i !‘ffgfz &"‘;‘gd i gg?' b s | g?ngﬂtr;;@ e :fgg r*’"?.};a. ng

Aftel* 4 "Rt y iton ﬂ% o 5% o%r’ef'oyroom errpera%ure and

transf er®l q(NXre rén?o % uEes héh%e?ge t’:ab dn@ Skt

Anal ysi S t. n I%embv Wrﬁgtography

hydrol e oov\férw, ;anjam— aosei%&mtmce@ .
Al um na eﬁP&ﬁ. °A % u%gseﬁﬁe ilrﬂﬁman b Getivify o BH-diméthye Si ze

ganmma- a'd&&@n&% X ¢f -msawmmraeam @io JFB8®1.cat al yst thus forned

and was then diluted W|th a further 200 g of 300-500 um particle size
gamma- al g@mp@2 The free alkali netal content was found to be 3.0% w w K
CATAL%STACTTVATI ON 45 Exanpl e C Bayer Catalyst K2631 (a cation exchange
resin) wasTeY progbdire whe sy thatGiBscriben ihigxdnmple 1L Sxchy dhvas afteER torrpihuiesDhes propan® evrplys t
(RTM) 15wdsastappéd ant texoirtamgeolectsi-1)° Cndle abplpe tinel wiscther] @BEd and #igevbipplate 7
hours. Ercin@Harshéw SBlumn with\stl heast; khetinofrieten gersle@e0and] distitatereeliasting fiagkstwrezes fitted.

react or Thasreddtar tva thent tieatad up\ip (9B LG daare: temperpluiel 2 1p fipction jhetween §&h 8IS |

Wi t h eheldiniiaton dpad temperetiire) wes eodledtade- equal i sed dro p| ng funnel, rubber septum
cap/ and aAn%@h&hthedﬁ"'a‘gP’PW”%Weéé'ﬁ 93% oldte Gripipsprodyced i thp AiMersation, i ng
bat h. Thieadtipmhed keencoliested sYA9aY with dry nitrogen before use. 5 EP 0 288
295 B1 3.9 nl of a 0.02 M solution of nickel

acetyl aCBEE?BEEe/tri cycl ohexyl phosphl ne (1:1 nolar ratio) in toluene and 74

n of ® -he fe Q bl FR3REP S5 Wiob&Ha NRSirdoBie Buphig Mg t O
* Itri ﬂ r wal ith, | a i p

-10 * C. coup ber ﬁrpgs i E [ﬁ frnc F EA«B i rShlctor WaY fiddsd %0

m) was %{ {E” a&éﬁ: ried' Witk TR redttor WaSEBIRE toVes> C

passed t d e( 6|ll’£ Qf o ltalc'uﬁ\mfu edlé\ﬂﬁdé(b@f‘lﬂ%&&&&ﬁb@&fétﬁé"ie

t enpera ttﬁen sBtulafl I'ith Sk BAd @to.o2 W SsolufidAP@1200 WitFes) bOhickaIL 0

m nut eS 'aﬁdlﬂbvcloﬁ&ﬁbﬁdsme@f toldérieaE Bdded With dtiving.t i on was term nated by

the addi t ' QQ t&freﬁWéHrﬁﬂl&emU fRwiwal Intre@dd ymédn the aghttioh idemanafand the presaufe 1. O
M aqueoug the tlask Wab Yehinined Gt 0.5267) % ihifid Pxdtheem mas asedr to \Misecthe tampetirecafdiey 30
M nut es, redétét té O'EC, WHiblDR4s thedMaintainea pt, 0 * 8k * Crunkrey thantoliise of teodbadtioron of sodi um
hydr 0x5 de. ARBE? KcaBhé RaCtpY eakUisimira by ¢ gveina additoh i eater|10.00§ies) ity flask at

chr omat opstegph p.and8°C. The nmaxi num observed conversion of propene was 10.5
Kg. [err] (Apalgds t{feﬂlerr]aamrt hixtare by | gae iquidli chrpmetograhy shawed it dogontgin 288 o B.3PMR Ler e
2, 3- di neaivy2,H0MBAeSalechiity tR3-PMErh avd 2SrOMER WesoPicbased en/pPrersne The giofyetivily fto

but enes @A&gimpthgibftenes wag KOG 'de Pt MY -a 2, 3-DMVB-1 to 2,3-DVB-2 ratio of 63:1.
Exa}m%e 2 15 The procedure was as that descrl bed in Exarrpl e 1 except that
after 2199k es the propene suppl y was stopped and the m xture cooled to

[err] The oI ed fu Mobrhiie
A der shaw ‘ﬁas n e r pea E n%qhat?é)? %S%ﬁ'\égn Eer aﬁ’&LA?gkchﬁ uas?%
col | ecgi I ct?s S 6 5 2188 29195 )54 SS0U8 2 Sndlul bace
t enper tg%ﬁ; Qujtz g_@& Vi Shbp * (distillation head
t enper at ut was col
Example 5
50 The procedure of Example 3 was repeated except that (i) a Cs olefin mixture (1 .0 litres) was used in

place of heptane, (i) 0.040 instead of 0.070 litres of 2 1.0 M solution of ethyl aluminium dichloride in
heptane was used and (jii) 0.078 instead of 0.209 litres of a 0.02 M solution of nickel acetylacetonate and

tricyclohexylphosphine in toluene was used.
Analysis of the reaction mixture showed it to contain 32.4% 2,3-DMB-1 and 2,3-DMB-2. Selectivity to

55 2,3-DMB-1 and 2,3-DMB-2 was 47% based on propene. The productivity to 2,3-dimethylbutenes was 1 44
Kgh™1 (g of Ni)~.

Example 6 .



Anal ysis of the distilled product (78.2 g) showed that 92% of the [err]
ol efins produced i n-the di nmeri sat igP0 288296iBINn had been col | ect ed over head.
Exanpl e 25 A 5-necked flanged 20 litre flask reactor was fitted with | ow
pr essure propane and nitrogen supply lines, a thernocouple, rubber septum
cap, a vent Aollittecautoglaye wesieeelerini-2 4l Charged a¥ith p-heptane (Wéa‘t!)t‘t‘ﬂﬁ' avk?é" "%HE’E@“W a
cool i ng bathyl aluminiym, dichlprjsl ariaﬂmarwagndﬁwgmevﬁ Weha“E?F %
The react gplution, &. 45'6'@)%’!!”"?'(? ‘@ aé‘?tﬂf'd 'Q'T?éyl 33 '8%' gﬂ‘?lj'"dm'ie"ff pons

o 8‘?5 't

sol uti on Hf‘“@? ﬂﬁ-.bFrp lgl”vef P&Ee 30
bu ne w 31@. %H cyc oheXxy Ospﬁ e in
|

reaqgt ¢ ré

0. 209 | 1’
'Eol uene :/vgr?%%

rring ctlon startedthe propene fl ow
was incregged t-0 neet the reactl on demand and the pressure in the flask was
mai nt ai pe -3 barg. The initial exothermwas used to raise the

tenperature APfrea&dBﬁ’ rﬁuﬁ@rﬁt(é’éost [Rdpbbd 24NbICBakBR d) WRB disiNedt Ring 4@ blateer inkh
during t heydefhiwS@iumh. Fnd ollRRwad iRtiblly Aaintained diidtd? Fefiuk 16rtotirs fafitEthé roéuct wad takars

t er mi nat eg Bya fol ratioafl ¢ apprddlinkth Rifs 6¥ftakéidlt abs {.0 ¥R Bolri). ITRG Histliatioh wes Edntiikd at
bet ween O yaingll th€Cd dompdrivads Yhad Beem ferolied tlomand dislination eclumndeteyr gas- | i qui d

chr omat®gr aping fradtionsewerd torikined @ hive & C2 @i fracBon3(1 BBBkg) agchal re2id@- BioENX0.700 kg)

Sel ect i vi wyich clddes trolBtillatienaiuin BetfhiviBsidues.cMasS ecrountebilitd wes93% witen 8% TEpevery of
product i viCs plefing i2th@eahbined tigtilled kastions. was 1.04 [err] (g of [err] 40 Exanple 4
The procedure of Exanple 3 was repeated except that (i) a reaction

t enperat uxenple 8 10 C was used and (ii) the reaction was term nated after
-3 hour=0 45 Anal ysis of the reaction m xture shovved |t t.0 contalg 2 6%

2,'Q-DVB- 1 anwozposw'ta\%@ g o 2p%soriym a't‘@'"? cajalyst M

based on &y an papargyjmately egual volu é’?ﬁ £" E }
except th&t’m qs jor, 8 g'l‘l' T‘t?f thﬁ'erﬂ°§'?'hf" ept ¢t (Hpr 3"‘\@%&5 SH A ﬁl‘;?gg%
hept ane @ngEetaisy g 87Y%0. 070 litres of a 1.0 Msol ution of ethyl
al um nl"ﬁm di chl ori de |n hept ane was used and (iii) 0.078 instead of 0.209
litres of a 0.02 Msol utlon of mckM;ﬂyl acetonate and

tricycl ohexyl phgsp

arysTs—of—t ron
m xture showed it t03e€imt ai 321ﬂ¢%121 3- 1%!?!( 0 pimpB-12. 2 Jayectlivity to
55 2, 3-pPVB-1 ang Sencensrationa) At BIGjakesa HC |!F- cdBiGlity to

2, 3- d| met hyl but nes was 1.44 [err (g of [err pxanpl e 6 EFP {Q 288 295
Bl Allitre aut % _was cfool o [erf] 20 argegzr1 th n he4p ang (100 m)
and a 1. OM sol u 17 m )] eth 3al um 1| L?rgt i ghl otj*ge In heod an under
propene. The au gpzn%vg_,&ag tjhen éﬂer ged .OZJE: ol ytion” m ) of

ni ckel @&cetyl acg
t ol uene. Propend
at [err] for 2

thri cyg ghexyl )hosp ine (%.
cY@uekiielsadded at. 4.5 bgargeasd |t he g,

D o

hegrgadti oy i
chr omat ogr aphy { ' . h 3498 2,|13- DNBé 1 jand 273- - 2.
Selectivity to 2 i 2, 3-1D8B- 2 whs a.ocd 46%.6baded anaprdpane. The
produtt ity to | bi 18a2 1q [ evonp (d of 6Mi7) - Exanpl e
7 10 A reaction X 09 _Kg _nrena ed as flor Fyaml e ?L \ di still ed

using a 40 plate 1 i nch O der shaw col utm, The col unm was initial y

mai ntai ned at tot%R therfapie the follgwing abRrevherioppAretusfds taken of f at a
reflux ratio of la-lareapproxumt-ﬁgmbe;&ﬁe-take off was 1.0 litres hour').
The distillation tinue the err] conponents had been
removed fromthe %Bsspﬁﬂlatl onqc%f ’Véh‘ Il The fractions were
conbi ned to give @ig-ér¥E-20| e*flchﬂﬁhaethydnel(t:nﬂm kg) and a residue fraction

(0.700 ko) Trans-4-MP-2 - trans-4-methylpentene-2,
80 2-MP-1 - 2-methylpentene-l,
2-MP-2 - 2-methylpentene-2
2,3-DMB-2 - 2,3-dimethylbutene-2
55
Example 9



which i ﬁcl udes the distillation colum kettle residues.

Mas

s accountability

was 92% with a 78% r.ecovery of (époleegposBin the conbined distilled
Exanple 8 20 Two portions of 1.5 g of 25% sodi umon al um na
catal yst (Norton SA6273 al unmi na) were m xed under argon with an

appr oxi mat 23-PMBLE0 ghvesis piaceddifito @] 50T rilaski fited with 4 fitpd cpndepsepANdaH

Wi t h i ninginddined angso 8 intrpgen atstosphare; FheTligely was heated je
for 10 reactvalee eccolding tn Example C waa ajdag.

fractions.

me!?ﬁ:wemaw

& a0 Baver Satalst 63at(° %Oe&)r ]
rqoulgr intgrvalsgnd analypd LY A% 2

days. 2diagihgrematogrgely- Takie 2 shows the resyltsjoptaingd. 10 nmins 10 mins 2

day 0 (% of C6) Concentrations at [err] at ca [err]

at c [e_F&T_B._%/P 1 2.5

EZI S- 4 ‘]’he procedure of 9 was repeated exce a mixture of hﬁB—1 (48.1% w, ),44IQP-2

g‘f} -MP-1 (3.5%), 2 (22.2%), t-hexene- ) and 2,3-D 29(10 5%) was used-in glace of

Tr ans 4 B-1 and the reactiol) tefpperature was 50° C. éq?% 3 shows the |'L§J|i§obtamed 2- 3 35

Os-Hexe - 05 0.6 2-MP-2

1.2 Bainde 11, o 7.1 %531 Trans- Hexene- 2 1.6

1.5 Aeditor (of 10:1 length td dieinsterH@iicy Was Backed with Bayer chtafyst K2634 (16.7 mi). ATeed

0.6 45 containingahixiife of propene dimers was passdd BidBtha catalyst at a flow rate 0f1332 mihour at 50°C.

13.2 Analyé9 ofdhe feed and proBikt sirebrs ks lsowhabTablet4ne f ol | owi ng abbrevi ations are
~used: 45 4- MP- 1 - 4-net hypentene-1, 2,3-DWVB-1 -

2, 3- di nebhmbleurene-1 G s-4- MP-2 - Ci s-4-net hyl pent ene- 2 Trans 4- MP- 2 -

trans 4-met hyl pent ene-2, 50 2- MP-1 t hyl pent ene-1,

2-MP-20  The procedgre otExamplp Srwae rapegtecyexcephiel.instead of the Be_veeﬁfm'% 1 eipdRe. 2 55

Exlappl e Sastused Aratreriyst (RTH) Pmsipactivatast aopgrsing tp 1@ Prppedyecof Braawle® i nto a 50 nd
flask fittdeble? shewathe ggsplis,obaibpienser and r ubber septum and nai nt ai ned under
a nitrogen atnosphere. The flask was heated to 40 C and Bayer Catal yst
K2631 (0.20 g) activated according toplgnpl e C was added. Sanples were
taken2at regular int mat ogr aphy.
Table25howsthe repul ts ol e of Exanple 9
was repeated except 4 S—dl=ifii, t - AMP- 2
(11.29%, 2-MP-1 (3.5 32,3-()!48-4%2)and 2, 3- DMVB- 2
(10.59% was used in e Exempliei 21 |t enper at ure was

0
[err] Qfable 3 shows tor (of 10:1
length to diameter rhtid) wds pé?cked wi t92-Bayer | cat 8%yt 634 (16.7 nm). A
i of428r odene ¥ickers pas passed

feed 15 containi ng al mi %t uré ver the catal yst
at a flowrate of 33 nf/ hoyr [er|r] al ysi s| of E;: feedq and product
strearg i s shown in [fable 4. | € 12%0 fhe At dtedurle of Exanpl e 9
was repeated except [fhaf ingte of t he a§er taI t K2631 resin there
was used Anmberlyst (RTMy 15 re,gkg agti vastzeil accPrdl ng_zto t e procedure of
2400 58.3
52.2

Exanpl e D.
3000
47.3

3600
3960 -
4680

t ai ned.
[ X1 fshe ©

Exanpl e 10 The procedur
H_é_gv :L IAO 104 ooy ap)
Mp(&ecoads 2% 3-mMBAE X
10 2, 3-|D\Besiptercd t

tts—ott 1cu.

TTe—1TsT

L/xo 10
11

12

50



Tabl e 2 shows the results obtained. 25
Tabl e 2 Sanpl e Ti.me (.seconds) Epl g6 B1Y) 2,3-DMB-1 (%9 Exanple 9
0 92.5

Exanmple 12 1 92.4 2 420
81.5 _ 3 600- - 81.8 4
1200 68. 0 73.0 5 1620 61.2
_ 6 }800 - IABLE 365.2 7 2340 52.1
_ 8 200 . 0. 3 2000
52.2 40 Time 2,3~-DMB-1{ ty4-MP-2|2-MPrd j2-MP-2 | t-HEX~-2 2,3~-DMB-2|Highers 4773
11 . . s 3ddgeconds)| 33 1 12 4680 | 32.6
45 58" 55 8 EP 0 2B8,295 Bl TAB|E|3,T] 2] 3- -1 - MP} 2 027 HH- 1
2-MP-2 t-HEXY 2, 2,%8- DVB-‘{E: i g erg:g 3:é(seﬁ)‘r§d;) oM },21 MR E
3.5 22.21 Lod 2408 112 4 3:34d055 s [ 8309 | s1.i1 p ols3.J4
22.2 4.5 2.7 s 42 3 : 7 Ji.82.s 3[30.8 2
3 0 822 5.8 1 3.3 | £2.3 ] 3.7 W 825 0.8 2.5
-9 51.10 11820 O}5 05 118320 3.3 | 1.9 | 4.0 Ul.42.6 3[31.4 2.5
3.7 52.5515420 O}8 %1820 11.0 § 5.2 | 20.b. $ 3.73.8 53.81.p 1.34.0
52.6 1.1 1862020 5.55.4 11.2 11302 | 212 | =39 5287 | 1.71535
1.3 19020 20820 5 5.41.2 11.8.74 3.121.21.4 |3.80 5382. 9y 1.5 1} 7
20820 524420 15.9 311 31141 212 ¢ 3.8 b358-9 2.5 15
24420 5 111 3.1 21 .2 3.3 Q 2 4
. 2,3-DMB-1 - 2, 3-dinethyl butene-I T-4-M-2 - Trangs- 4- net hyl pent ene-2 20
2- MP- 1 - 2-net hyl pent &3aPB-1. \p- 2'3'd1‘9t’_"23’myfpent ene-2 t- HEX- 2
:I'AB-II__rEaZQS;EBBexene- 2 25 T-4-MP-2 = Trans>43md¥Pipentene-2 3- di et hyl but ene- 2
a&opponent . - Feed % v/w
Priqduct % w w 4- net hyl pent’ér%‘g?gp 2-methylpentene-1 1.0 1.0
2, 3-di net hyl butene-1 )  2-MP-2 = 2-gechylpentene-2 9.1 35
ci s-4-nmet hyl pentene-2.) traigxds et by lRed-2eRene-2 21. 4
21.5 2-net hyl pentene-1 _ 4.0 2.3 40
ci s- hex®ne- 3 2,3-DMB-2 = 2,3-1§ieethylbutcne-2 1.0
2- met hyl pent ene- 2 TABLE .45 3.5
" Component Feed % w/w Product X w/w
4-methylpentene-1 1.0 1.0
2,3~-dimethylbutene-1 ) 39.2 9.1
3 cis-4-methylpentene-2. )
trans-4-methylpentene-2 21.4 21.5
2-methylpentene-1 4.0 2.3
\_ 4 cis-hexene-3 - 1.0 1.0
2-methylpentene-2 3.5 3.5
trans-hexene-2 . 13.5 14,9
cis-hexene-2 0.9 0.9
*® 2,3-dimethylbutene-2 : 13.5 43.7
Heptane ' 2.0 2.0

50
Example 13

Batch distillation of 628 g of a Cs olefin mixture (wt % composition: 4MP-1,1.1; 2,3-DMB-2/Cis 4-MP-2,

55 16.2; irans 4MP-2, 8.9;4MP-1/hexene-1,2.2; hexene-3, 0.4:2MP-2, 25.8; trans hexene-2,1.2; Cis hexene-
2,0.2; 2,3-DMB-2,44.0) was carried out on a 1 inch 40 plate Oldershaw column with a 2 litre kettle. The
lower boiling olefins (4MP1, 2,3-DMB1, c-4MP2, t4MP2, hexene-1 and 2MP1) were removed with a reflux
ratio set at 20:1 which was slowly increased to 40:1 resulting in very little loss of 2,3-DMB-2 in the distillate.



trans- hexene- 2 13.5 14.9 ci s-hexene-2
0.9 0.9-45 - 2 ERai2sa295\Bbut ene- 2 13.5
43. 7 Heptane 2.0 2.0 50
Exanple 13 Batch distillation of 628 g of a [Ier_r] olefin mxture (W %
conposi t Tgh2MBRyms romoved wish 3 refirrati gat at 60:1) Prepall, His gave199%precqvery gEthg RIS-DMB-3 g
4NP- 1/ heJEHe PPASY g"g" R pf A9 9%. Fheymaigyrimpuritiesowege cig-hexpno-2esedian 0 %, 2MP2 5%,
hexene- S horens;2 §2%9nad gs-hoxener2 Q2% carried out on a 1 inch 40 plate

A der sha a(;nollEgEtovxhth a2litre kettle. The lower boiling ol efins (4MP1,
2, 3- 1.5 —+4MP2, hexene-1 and 2MP1) were renoved with a refl ux

ratio set gomgfl & Whink B Yidsisih Shlalimind WefeAmikéh 4nd sﬂ%gil d rsg'u'i | ' mbdBndtE W
little | Qfs volumés 5‘2, B b gt -é.' The rdslif {cBtainéH are s szﬁ Sgléégilﬁ%ﬁﬁﬁ 2%2
vas I endpRd-1rddlced ah 8kdttémié bdtion ABbthdkse®0: 1. Overall, this gave 90% _
recovepy of the 2,3-DMvB-2 (kettle product) with purity of 99.0% The major

I mpurities were cis-hexene-2 |ess trhgg g 1% 2MP2 0.5% trans-hexene-2 0.2%
and ci s-hexepe-2_0.2% 5 anpl es 17 Portions of sodium or potassium

e

on alum na re gl eand ghakep undij agsi nerf at ppspherje w t.h snall

vol umes of 2L3-D\B or2 % D\VB- I resultslobtalned dre sHown §i n Tabl e
5. |someri saloneiefredcBantDVE,3-piEiduckd arpm@xof ResliMea’ €9Chi gl oot h
cases. 10 TABkdiuhe EgaNDI € | 3.0 o 30 1 LBS:O 6

17 15 A efin Reactant 2, 3=-DVB1 2, 3- DNB1 2,3 DVB2

2, 3-DBM2 vol {Getalysy) 10% Ba/A1703|3% K/A1505| 0% Na/Aly03|38 K/A1,04

5.0 Catal yst {weight (g8) 10} [.&rr] f}%.{serr] 1.80% [erTf] 3.8% f rir] wei ght
(g) 2 1.5 1.4 1.5 3.4 20 Dyration
(M\ad) Duratien (mins) 150 15 10 10 50 o oduct

(2, 3DMVB1 . 219y 11. 2% 3. p% 5. 8% ( 2,[3DVB1
79% Erodyst ‘Og’” 5. 405 21% okl 2% oF Ex3f¥ e 18 3B 8Rur

2. 3- DI\@-Z wap passeo( OW il fixb¥ 2 r’r[ cﬁh’?l"ys b0 4% 290 ¥or@Rum jon

al um na at a“tTuord—tourty-space—vetverty—of—ehe—faf—Siiiout h at

[err] . Analysis of the products showed they contained 4.8% 6.4% and 8. 1%
2,3-DMB-1 respectively. This Exanple shows that 2,3-DVB-2 conversion

| nCr easegxpdidng eaction tenperature. 35 Exanple 19 1.5 kg of 2,3-DMB-2 and
0.15 kg of—T0% sodi um on alum na (prepared as Exanple A) were placed in the
kettle of aPuf2,pbMB-e whs pasedtl dubrdiined @i chtafiybti totl af 258 s08i0rh i Blumina &-alliylid Aoudly

hi gh pur ispage v&8kitH W onacier shidiodisreach &t®°C, 20aC and #HeTC. UNsalysist dof theqdrodii€ls showbd they at e
of 25 ¢/ laatained F8%, bidncind 8Mp2,BOMB-¢ raspetifelyr r ] and t he kettle tenperature was
73 C. Exanpihis E2@npidshows that 2B-DMB-2 eonfersienGhcredsastwith reattioo terriperatutee was fitted

Wi th a547 plate 2 inch A dershaw columm and a liquid outlet line to a punp
which ci Exampia¥®d the distillation kettle contents over a heated catal yst
bed before returning the contents to the kettle through an inlet |line. The

kettle was thé ¢ed-HR-f and Biorgrof ZO;glm o gyming {prapprad exbdmole ) Werg Pigpedn

Bayer Catﬂ}fl e o ate 1 inch Oldershaw di lumn. 2,3-DMB-1 of high purity {(99.9%) was obtained
i/#o at a reflux ratio of 20:1 at a rate of 25 g/hour. The head temperature was 57° C and the ketile temperature
was 73°C.
Example 20

45 A 10 litre 3 neck distillation kettle was fitted with a 47 plate 2 inch Oldershaw column and a fiquid outlet
line to a pump which circulated the distillation kettle contents over a heated catalyst bed before returning
the contents to the kettle through an inlet line. '

The kettle was charged with 2,3-DMB-2 (5.937 kg) and the catalyst bed with Bayer Catalyst K2631

activated as in Example C. The pump was then used to circulate the kettle contents over the catalyst bed at

s0 50°C at a rate of 1.2 litres hour™'. The concentration of 2,3-DMB-1 in the kettle gradually increased to

about 5.5% after 36 hours, at which point the flask tomperature was raised and the distillation column

brought to total reflux. After 5 hours the heads take-off was commenced at a reflux ratio of 60:1. 2,3-DMB-1

was taken off at a rate of 15 to 30 ml hour™" at a purity of greater than 99% (by gas-liquid chromatographic
analysis).

Claims

1. A process for the production of 2,3-dimethylbutene-1 (2,3-DMB-1) from propene which comprises the
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activated as in Exanple C. The punp was then used to ci rcuﬁ"ﬂ’ltm
contents over the catalyst bed at ERORRe8R5Bt a rate of 1 , l, p,"[
The concentration of 2,3-DVMB-1 in the kettle gradually increaséd to *
5.5%after 36 hours, at which point the flask tenperature was raised and
the disti fneA "f'P(?nwaédP’D?Yﬁd Uf“bﬁgﬂ X 1380 £ ah PO:1- Lvprgl thinngqva ©0% racoveny of e 23:DMBs2
take- of f {Bite g Fﬁ?gg’g gurity of 9902 {)ﬁmf”a’t imputgies wers ris-hoxepePyigss thapQd % 2MB# 067

at a rater%‘Fhi G AP O ?’ﬁaTe' 2% purity of greater than 99% (by

gas-1liqu gxch[gg; !graphlc analysis). 55 Clains 1. A process for the

pr oducti met hyl but ene-1 (2, 3- DVB- 1) from propene which conprises

i e T A e S e ol ot S A

99. 0% ThemBRI fiduéedRH bkdiefiSic F¥aétRn fnl dth é‘e%“e ess t
trans- hgxene-2 0.2% and ci s- hexene-2 0.2% Exanpl es 14 to 17 Portions of

sodi um or potassium on al um na were%and shaken under an inert
at nosphere with sgall_volu of 2, =1 _or 2 3-DMB-2. The results

obtained are phowg.ip,Jabl e}5. lgomerigatign of 12, 316DI\/B 1 procwce an

exothermc rebetion tn haothicases 10 TARI 5 X arml <] 14

15 15 1@fin Reactant 2 Blpis 2, 3-blpfY | nz,'?-%ﬁif‘”t %-Deid/H!

2, 3- DVB1 2| 1S m1 ) 233 DBMV2 vl gige )ﬁ 3.0 ] -@:o

5.0 3.0 5. 6.Cat al yst 10% N4/ A1203 32

K/ A1203 10% NiSaA3298 3% K/ Al POIB Na#AIG0} | §2)K/A1203 | 108 Na¥ADy03|32 K/a1505] 1. 4
1.5 wedght A@)Dur at fohS(mins) | 1.4 10.5 315

10 ~ % 50 Product (2§3DVBl1 21% 1112% 3.6%

5. 8% 2, 3DVBI D“rﬂtion 1952“) 1088.8% .15 96. 4%10 9402% 35

Exarrpl e 18 Pur e -2 was_pasged over 4§ fixed 2 nmf catal yst} bed of
25% sodi um on sz|°ﬂﬁ‘|"'n§ mﬁl i qui Ahourly ééa% el 0&i-6% of |ons.-B&r i x
hours each at|[err] aRe’TB]. AA ysi b oStk procﬂfcﬁ shwel-2Rey
cont ai ned 4. 8 shows
that 2, 3-DVB-2 conver5|on mcreases Wi th reaction terrperature 35 Exanpl e
19 1.5 kg of 2,3-DMB-2 and 0.15 kg of 10% sodi um on alum na (prepared as
Exanpl e A);x%reelgpl aced in the kettle of a 40 plate 1 inch A dershaw

di stillsat TOmcofum. 2.3-DVB-1 of high purity (99.9% was obtained 40 at a
reflux rati euef2,30MB-2aks pastdtt cvertd fixed2 i Betlst bebilue 26v6 36biine 6AMINIhL 4t Q 1IYad hdully I |
and t he keiatd esldcyrprdnation s MBis dact &t]0° CE2eQard 450 C4Analysis of\thé Prddudts hoded ek
di stil | at containee & BYc6.4% and 8.1%£2)3-DMBH respdclivg.at e 2 i nch A der shaw col utm and
a |iquid outThistExémpieshbes thatABPMBWR coiversion perbasbe ittt raactich tenpdratarbi on kettl e
contentss over a heated catal yst bed before returning the contents to the
kettle thExample ¥n Inlet line. The kettle was charged with 2,3-DVB-2 (5.937
kg) and the catal yst bed with Bayer Catal yst K2631 actj vat ed as in Exanpl e
C. The purrp v'éd@ o RSrPMB2 and Q:‘f\:'rgr?!dp"étsed't"né’" eluminadoreradcast Rample A) were placed in
cat al t g ofaf0rplate s inch Qldershaw disfillayom cojumn, 2.3 DMByof high purity: (98, 8% pasabiaipRd o f
' @e’at!?élf £9-L 3t iR L PP ghpdicine Jeademperaiya s 87 Hoandr b fettiegormraiye

at Whl ch %ﬁ the flask tenperature was rai sed and the distillation columm
Example 20
45 A 10 litre 3 neck distillation kettle was fitted with a 47 -plate 2 inch Oldershaw column-and a liquid outlet

line to a pump which circulated the distillation kettle contents over a heated catalyst bed before returning
the contents to the kettle through an inlet line.
The kettle was charged with 2,3-DMB-2 (5.937 kg) and the catalyst bed with Bayer Catalyst K2631
activated as in Example C. The pump was then used to circulate the kettle contents over the catalyst bed at
s0 50°C at a rate of 1.2 litres hour™'. The concentration of 2,3-DMB-1 in the kettle gradually increased to
about 5.5% after 36 hours, at which point the flask temperature was raised and the distillation column
brought to total reflux. After 5 hours the heads take-off was commenced at a reflux ratio of 60:1. 2,3-DMB-1
was taken off at a rate of 15 to 30 ml hour—' at a purity of greater than 99% (by gas-liquid chromatographic
analysis).
56
Claims

1. A process for the production of 2,3-dimethylbutene-1 (2,3-DMB-1) from propene which comprises the
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brought to total refl ux. " After 5 hours the heads take- of f was
areflux ratio of 60:1. 2.3-DVB-1 pgpod 2gglesBeff at a rate of W‘!ﬂm(]mﬁ“““‘m
hour' at a purity of greater than 99% (by gas-liquid chromatograpftic. #
analysis). 55 Clains 1. A process for the production of

2, 3- di net hy| BiéR ehi&) eonverting. gopgene in qnp@ YeolRgat tovihbreducteamprisinge2;3-dimethyligutens-2 Ep
0 288 295 B1{%} BMB#) undes cenditions, wherply Pfeméﬂon rPf @9eDMB-2jp the prpdugeis maximised
product conpF? o8 "Btha'ﬁ% SBGP'B'PTE‘”Z 2’“9""[%?8322(%1?%?3‘"@0?1% Brgnitom the
wher ebyét he & "\a i ““S F Hé% ta'Y;t a"“‘;:;‘l’;
charggt é€ri se

separ ati ng 2 u§° t' h PQZ{ §F t§°f"eé q;ﬂgi ot ?%’%n ?hﬂe
2. 3 DVB-2 se ff sot Wi etng is gacingy érgf;roe/oro og exchange R

| someri sati on 0 g g @g -17sel ected from supported al kali

metals gy st rq,mgeé a6y qo ﬁnqmareﬁ,%p%t.é Bk o i Wb orbHRAE contacted
condi tions Wamd £& Mel%au%n nghléh .h%é@&dﬁ%ﬁla Brétiuétion o M@ aﬁ Hﬁe provi so
that when the catalyst is a strongly acidi c macroporous cation exchange
resin the g sargdchssaictdiding © cfafv 1 iwhéleiR \dlop ) id/BiebtBd MARG! btadeB il Whidklin a first stdge ()
process accop@pdig is contattéd Wihla diMérTsaion catipd 1o phgduteSa prbduetCdomPriding 23 BMS{ age2,3-n
whi ch pfsopanemBs aa i fisdcad stgh (i) the @rodBot frara siage () Gododdapted withdnGsdmistisationl carliystv e
for the prodedie dor thé isdmarisBidn- Q. 2,BDMBX1 b C3ERMB-2 ander CHorditioh whérebiyn2,3-DMBer i n
step (A) is sbhetedd23DMBER stages in which in a first stage (i) propene is
contacted with a dinerisation catalyst to produce a product conprising
2 3- DVB- 1 4ané pocess ag@yrding to ¢ipim-12vhaneis Sten(ﬁdcmmh%it@gs- (ii) the product from.

g% (9 is cntoaweclion wprepenanin dbarelauidatphess b aP?: siimegigation, ccafalypt tcqqmprising

ri sati on Weketphesphipgraliylajupiniimaat pytampsratyrade the caaige frem ddo (AR ey apressymp. 1

i s i someri sed 'PB ’329%"?51!/8‘"2‘3"" ric i rbat@wda??c%P'&‘i'“ﬁch"%ﬂgaﬁf?ﬁeT Wﬁ‘é’?e'f‘?\“"g‘é’ep

(A conprises | w;atg'gﬁ‘ghe' Img"‘t""a"fl) cont actl ng propane in the

ni ckel/ Bhosphi {I QP% gt o nge?‘* i 1506 il gne paet e,
50 * C and

prosuc "comn (0 s s 3 L inli S e
materials, (I actlvatln ecat yt of sta (rren)

separ at NG, bY gicads! dobardingad craahm NheERE aﬂieﬁgaf.&. Qi WD 28 thdoRdBatdiRyRiohek)IS
and cat al yst phaagitbiyiainPindich@fae( | | ), and (1V) contacting the propene
dinmers separated in stage (l11l) in the liquid phase with a heterogeneous

| Someri sate. O matbsy actdrdifoaithe? claim 4 BOEIENH I5SWHaEbinAhed tehivBatilrs tirD stage3() BVB-thd. rarifé 5.
A process acaomndiong +10°&l ai m 4 wherein the dinerisation catalyst is nickel
acetyl aget onate/tricycl ohexyl phosphine/ethyl al um niumdichloride. 6. A
process ackoindiromgss according)dr anyl enernf 4lams 4 ke rwhéreintire stagen(ll) the datalypienf stage @) isn
stage (1) i sdeagtivated by dragjmerft wisipithei0anhysrque @mmpnid Bqueousiammaniacansaliylamine.dvatel ano
any one of clpaents siongdnomanih basgionan squapuagiiserglacid. t he catal yst of stage (1) is. .
deactivated by treatnent with either anhydrous amoni a, agueous anmoni a, an
al k nfhed  Rarresess aprording, oA 08e pitiRIMS k&t §aherein istagedV) gistep A g dsometination)
acid. 40 & °?(a'bﬁ’5€es§§°° ?f’c%[“ﬂ@' to any one of clains 4 to 7 wherein in

?r;[a ?gle (1 V)9 01;? pictwsg ;cggg% aﬁggqré% g»%?ﬁegg ing a‘ir%q%herem lg gﬁ? ECBQVP otm%gsafl net,}alealyst in

step (C),5 t he %0 |on catal yst is a supported al kal i rretal 46 10. A

process acfdnRd) r&gssté&c&& 1? cRinPB of bidh'® &e%%@é|&l.%%l R el sodiliat & poteSsifit ddae"
sodi um or potu@sﬁbdém e support is alumna . A process according to
any one of clains to 7, 9 and 10 wherein in stage (1V) of step (A) the
11. A process according to any one of claims 4 to 7, 9 and 10 wherein in stage (IV) of step (A) the
80 isomerisation catalyst is a strongly acidic macroporous cation exchange resin.

12. A process according to any one of claims 1 fo 8, 10 and 11 wherein in step (C) the isomerisation
catalyst is a strongly acidic macroporous cation exchange resin.

86 13. A process according to claim 11 or claim 12 wherein the resin contains sulphonic acid groups.

14. A process according to any one of claims 11 to 13 whersin the resin is activated by drying before use.

11



50 i sonerisation catalyst is a strongly acidic nacr opor o

exchange resin. 12. A process accepgi2eg20Bany one of cl ai m;Lﬁlm Mﬂ“ﬂ”““fﬂl“l
11 wherein in step (C) the isonmerisation catalyst is a strongly icn
nmacroporous cation exchange resin. 55 13 A process according to claim1ll
or cl ai m1B2AvReess; apcardieg focany rone ghthaipresedingl gldirom ivkereir R.&-DiiBdiuip secoveted fronpthecess
accordi ng t 0931%#@ P comprising 231DMBy1 pnd R@3DIMB-3 by Higtillptiog jand the rgmeindes pbthe by
dryi ng bef oP@dystig recycled to step(Gy 288 295 Bl 15. A process according to any one
of the pr clalms wherein 2,3-DVB-1 i s recovere romthe product of
Ctep () BoRgran i v o f o 65, 4" il e B g R

r emai nder of YR s recycled to step (©. 5 16. A process

accor di ng.,t r.ein. di t ery o

2, 3- DVB- %7| gpﬂ)%sg?&%dg‘ tod'll ntohgr?'k%égs)wnp%ggr}"ﬂd gragéceds?éa%éécu or 3€ng % cl a| m 9
wher ei perfornmed at a tenperature up to about [err] 10
Revench?teF%r?g&illm{slir ocdd6 de production de 2, 3-di ndt hyl but bne-1 (2, 3-DVB-1)
A partir qlepResiBade romoncm@%mwbm&tﬁwm&m a Gfartit a8 PSRRI RLF Bdnptthd
propane en ipérafida (Rf déStrafsibrinatidh A PFopSid o ind b libidurs SRIFEY éﬂlﬁl’"ﬁrondk'comprenant du

2, 3- di mdt hy b pdimsthgiowtdrie @ 30MB-3} hardaias colRfiorsa8IBs biedR propbitidnede ZR/BMB2 dans le
proporisi on ghedud, sdit Diskimidée] aaractdries brbce qu'il dbiPoktsl dn GuBé los IPStatidhsSEFGe séparatdftder i se
en ce quil e26iDMBr2 du @rodaitide d'opéesion (&) at {O)ris n(id8) erd eontaep di 2{3HOMB-2] $éparé3 ddaly/B- 2
du produit UmpéiatiopaB) ae¢ om c4tdlyspurctctif(pOir llisaménsstionale 23N Bn @3-0MB3t BIoBi éhtre
separ e dansdés mpewaeicains (iBs swam suppahvaldes aésines macibpquases H¥¢heageecstionidup on
de 2, 3- D\VB- frtemenp acidesidans] deshesndjtions ptopicesdd dispradrisatian dir @3t0MBs2 B 2BDMBIt som
SUppor# ou MHEave qusileraaye jsestaly émwesjs@%réénw euzee'dohanioe oationigetiertemant agide. des
dans~des coHeﬂniér'ﬁﬁsnﬁsfte'ﬁc@é% e  températiey $' deypnt§renviign 23°%. DVB- 2 en 2, 3- DVB- 1

sous 20 2 rve q e Iors ue Iégqu'géa |ye§ur est une rdsi ne macro oreuse

d' ech

terp- ?Q?WE i E,E'gg o i o PR vt HPLh Se o
p rd (

A) est conduite en une seul e dtape dans

1, dan® quu
| [ 1 t

g ol e
suivant |a 1 o ejaadnhé?é‘ Q18
deux egapes pﬂ@untfd%%ﬁpé @leLﬁniQ Bfc 5 &@u:maégdaf @ls&ﬁé?igéﬁor(égf r 11%9@@2@03%5

ms en cont agiomwe&, 2IDMB-b Ahné 8% Eondifiond WA dsquidlids 0612, ROMB-11¢ar iE0RIriss bn RI3QSME- 1
conpr enant du 2,3-DMB-1 et du 2, 3-DVB-2 et dans une seconde et ape (||) | e

30 produi t de | et ape (1) est ms en contact avec un catal yseur

d' i soner i 4 aPtooduéadivant la peendichtion 3 Odvat llopéaition (A) ckenpland 1é¥Bpds :en 2, 3- DMB- 2 dans
des cosdi ti on@) deaniss dnconjant di popdne e pas®liddidé aesstuniceipun deGdireéris@iol cdbldonaz. 4.
Procede sui vadu ni¢kal. ve\nbpsphios ol wralkilaluniipiom 3 une pempétalugncomplisectamspla plage deeS0 &
etapes: 35  +50°Q(¢t)a une pression ellanicdenie arsesiehuatpesphisinee A5 pére pour [oblgeii wepraduwc un
cat al yseur decofipreasnt deg dimbros dmprerdng. it compris le AdPMB-1,rab desialibies de plug hayh point

al kyl al uni ni ufiétaliige t enperature conprise dans la plage de -30 & + 500 C et
& une’ffr essi o )d&qé%’?ﬁ“’aﬁ@q“&a Y%S’sqedﬁ‘a%&(ﬁosph&l que a 25 bars pour obtenir
un produit co F%T‘P& t‘°ﬂé’§" 5 ﬁ@'“eﬂe E‘B‘f?ﬁs|d§ hat paint s'épyljtion ot day

Cesert ot o é“éiéi‘ﬁ%%?: bl @zg{?::}z} S e

distillation
et de re .. d\* c&ﬁ sﬁi@én@layrg\‘aeMI &n@'asnsngugléﬁgﬁﬂﬁ lfrIdL)dlmé? 1t| r{é&sngg

contact des gl FPhi8emfitycibte E‘phﬁ@l&aﬁ&ée yalimifh en phase ,'qu' de
avec un catalyseur het er ogbne 'd' | soneri sat1on capable d' isoneriser le

2, 3- DVB- g, €prodsdd-stiMat 2. re\An"—dlo'iﬂonH’&QE%@en%!éhtMﬁiBtdahs'iledilﬁMEMipﬁﬁﬂjie%ns‘ll,etagﬁ(bsse
quuel sd € CatualdimaaiplagdaiecioB#ig®@ | On consiste en ac~tylac~to- nate de
ni ckel I tficycl ohexyl phosphi ne/di chl orure d' ethylalum nium 6. Procede

sui vant |&R Peeéiécuicant i'vha qdelcdnique Zles veddidationsst 4 6, dans ldquakle cadlysedr de dlétape () est
t enper at ur e dékactvé darsti'éipgs (1) par saitelibnt avec dsil'tmmordkrephyde, pieayleticaquelide damma0 C.
niac, une alkylamine, de I'eau, une base inorganique forte aqueuse ou un acide minéral aqueux.

65
8. Procédé suivant I'une quelconque des revendications 4 & 7, dans lequel le catalyseur d'isomérisation
dans 'étape (IV) de I'opération (A) est un métal alcalin fixé sur un support.
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7. Proced4 suivant |'une quel conque des revendications 4 a 6,
| e catal yseur de |'6t-ape (1) est depayssgvds@EIns | ' Ntape (I1) ﬁmﬂ““ﬁ“mw‘m
avec de |'ammoni ac anhydre, une sol ution agueuse d' anmp- ni ac, '« L K S *
al kyl am ne, de |'eau, une base inorganique forte aqueuse ou un acide

m ndral aq®eBrocégissulyant Punecqueleongus dea raveridications préesdentascraes Waus! le catelyginatisinéris 4

& 7, dans | echatan dens lepfratips (3 st upi mERIiealn fsisyr gmsupaers | ' et ape (1V) de

| " operation (A .est un netal .alcalin fixe sur un support, 12 9. Procedd
sul vant | th 'é%fg%ﬁ (fereypadication, 8 Ay |areendicalion . dens iaig! dasmete) jealin ogtfe apdiymeou
cat aliyséur d'f ip e SyRPgT e LA o h_ration (C) est un metal alcalin fix6
sur un suppord. &eo Pr op~d6 slui vant | a rgivqindi g%t ' 0g §18'udl a re\fqndi clat I on
9, dans | equleio eé,vi it :gi SFEh M &S hondrgion. %gﬂngifés%e micra% ret?:e% d'éc 1@%:22:@&?:#3

o i . »
| e suppdort %f,‘;;lzm iyg_naﬂe. i'."olo‘?"g'@B&dgmﬁ& une ¢ conque

revendl i,gations 9 et 10, dans loquel le catalyseur d'isonbBrisation

dans |’ 6t apg Ardcdds deivaht ARG qRbILIAGue( dos BvdhdibiiSns! 1 31 &) 810 R GH OBAE G4R8l 18l Bahange
cationi que foa&&mﬁmioraﬁhmtap&g:) &unﬂ'égﬁ'&ﬂﬁ:ro‘é&bﬁ@@@écﬂanémﬁdigﬁé RSMEAEacRIBS
revendications 1 a 8, 10 et 11, dans lequel |e catalyseur d'isonerisation
dans |' 4t ap® HArégidécSiivantfrelanaicalion TEGU 10 RAGIRIICAEON A2, HaIBABERI 1§ Asin® Bintisht dédsrdupee Nt
aci de. 18. Prenideedlfosiqiovant | a revendi cation 11 ou |la revendication 12, dans
| equel | a rdsine contient des groupes 15 aci de sul foni que. 14. Proc~dd
sui vant | ' thePrepddd subaotuonal awicomue dei medndioations1 it & 13, 3langliame! laaépinelesl axtivéd pane
est activ~e éehageievaetgon uiiisetion. son utilisation. 20 1& Proc~d6 suivant |'une
quel conque des revendi cations prdcddentes, dans |oquel du 2,3-DVB-1 est

5ol d_duo pibciipascdiivent e elrsaue dop revensisaine pEcideniss, danplomiol de2.3BMBA ostisyifs. >
par\gi st i | | atqudpioduit de @#@Wﬁ?ﬁff’ﬁfeﬂ%ﬂ! FOMBr1ct i R3O par disiationiet gfestecyu
16. Proc6d6 Syl ast revqlfdany(pefrationd®e des revendications 1 a 14, dans | oquel

|l a separatignpd 4 SQBY'B'l 2 ar distillatjo est inc rgord gg-ﬁn ;
i 18 (ugctad v Fine cpiieonaye. ogs Tpvandicatons 4 . Ly fesk Tegue! . spaerinp du P b
. b (gﬁseé?mﬁﬁﬁ'ﬁ?rfm 9 aﬁ%ﬁ?@%é 'aturle al I ant jusgu' a eﬁvi ron 73 0

| " op~ratTon (

(2, 3 o 1)ty SR o Rhca i ok Wy el (10 e £ GO Wi

in el ner oder 1'n nmehreren Stufen zu einem 2, 3-Di net hyl buten-2 (2,3- DVB-2)
unf assengepatghtardpiichgnt er sol chen Bedi ngungen, durch wel che der Anteil an
2,3-DMB-2 in 35 dem Produkt maximert wrd, dadurch gakennzei chnet, daB
das Ver f ahnenveitfen/&ir Hersiun@livot £8-DipRihyE&ten-ARIF IV Qs PdPen? umfatddbiit de St @EM
Produkt aus SdedfUmmwadgelnd van Pfoberdinseirleh odde il mbhiérgn Btufen @@ rdihed e3-Difethyibiften-2 @)3-
abget r ennt en VB2)Dividasfendbr P@duke nntdr| sbicktinBebingungan| girer weidhe \denArileilenCHEDNMB-2 in
2,3 DiVB-s& aktdemeProdiit mbdngiert wird, daduech @ekehnzbiclmets dad das Verfahren die weiteren Stufen (B) des
Al kal i met al | tAbitrgnnehsanon | 283MB:2 ays deherodukizauk Stufeu(Alund riEdes froBedihang-Bringens des in
Kat i onenaust aSiwe KB ahgetrennien 2.3DMB-2Bmilisingm flredie Isomprisigeung lvomn 2.3-DMBE3\RL 2,3 OAMB-1
2, 3- DVB- 1 i soi¥iiven datalygatqr, ausgepghit aus,fkalimetellirfigerkatalysaiaran erler strr) sgurbe malyemrtsen,
wenn der Kat dfajienspayptaysphorarzer, uniog, BediagupgeR. bR elsaers2 kBMPRravn&rOMBt] sisxmeripiert 2
| et , i 01 sontdid é’F‘@P’qul i MaBgaba, d*eg%ér'rﬁ?’ﬂrd%i"g‘aﬁ’ﬁt%t%s‘?'ﬁﬁﬁuraﬁ. P S
wird. 2. Verf5gipnensusiatshropiae ity AR 1semelriaring el aines, Temes gt bis A4 BRSPS T rdtisesiuhnt
ausgef ~hrt vvi‘?"ﬁ’,‘ worin Propen mit einem 45 far die Bildung von
Gevt anr e BTt PhRELR o 3 3 AR oy Sl B, BER PRGN b °
er AN &g, nactir GUBRMH{n 35 MY Biekiney isHissichihbua bt Wtletihut] SdiradbSWE "
wird, worin in elrner ersten Stufe (1 ropen mt elrnem
Di mer i sat i @NSyaabey fidh Ahsphidh 17WGR| i8N (B il SWei Stutn AVESefind! Wik, wort idReLerston
unfassenden PRsixd yk PRBer Mit Sbth BirheriaiblskhatdNsatdl 2ufl Alsbilduhg) oiRésES-DRIBR | Un€ 2,3BMH-£
(1) das Prodihsssiden Blodtfk@s MOkontakt debrhchilivird GdNE Bihdraweidh StuleSMHRS PRbEkE BUIBIHON
2,3-DVB-sd2 zU (@.ndit SNl Br @ik Isbiviétisiettng Gony2SRDME-1 @ RSDMBAKiNGH KatalgSafor uiterBRtilunting
gebracht w r dgentmBezithrang lgethiacht vdrd Sunksivieldher 2,3:DMB- MR IZDME-D ehérsies wird. Wi  d. 4.
Ver fahren nach Anspruch 1, worin die Stufe (A) die fol genden Stufen unfaBt:
(1) I n- Kont#akYerfBmenmpeimAnspructt, epindie Btufp (A) slisifgjganddnt fiden umifabt:ei nem
Ni ckel / Phosphi ri}) At-Kantaid-Bringani vom Propen in flussiger Phase mit einem Nickel/Phosphin/Alkylaluminium
55 enthaltenden Dimerisationskatalysator bei einer Temperatur im Bersich von -30 bis +50° C und

eine Druck im Bereich von Atmosphirendruck bis 25 bar, zur Ausbildung eines Propendime-

re,einschlielich 2,3-DMB-1, und hdher siedende Materialien umfassenden Produkies,

(Il) Desaktivieren des Katalysators von Stufe (1),
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b > .
55 ent hal t enden Di neri sati onskat al ysator bei einer Terrp
Bereich von -30 bis +500 -C und ei BRo28aabds Bm Berei ch von Atno ym#wﬂmm”m
bis 25 bar, zur Ausbildung eines Propendinme- re,einschlieBlich=
und h6her siedende Materialien unfassenden Produktes, (I1) Desaktivieren
des Kat al ysat @) 4btiggpengier; Propqnrlimers vgn h5h°EP°®f‘%84aP9§"°Bym{ atadysatagficketdndemaud e r
Pr opendi ner e A () 8¥eh Destilaieoy®dn Mat erial i en und Kat al ysat or r Uckst anden aus
Stufe (1) duferrteniskiGringan; dor, in Siye ("f'\/%'E?"f?"NﬂhF apandimpiorify dissiger Phase it gingm
(111) abget r MiFrSAneBy BPLIEADSEFEN Mo 2.3-DMB;1 7u 23(5MEs2 befehigten Ispmerisierungsiatalysasn
zum Igsﬁrrensﬁg en von 2,3-DMB-1 zu 2, 3-DVB-2 bef ahi gten

| someri siger Vglﬂﬁ.léﬁt al Y Rékh <J5 ns rucht or. 4. VerLahr € Nyor Bi?‘n%li]sationskata oot uch

4,
Ni ckel acetyrua'éeéatcg 'a%Wc 8' ohe gﬁiﬁﬁ?hﬁ IX?‘%’um niundi chlorid ist. 10
6. Ver feahy, eNedifel ndi RS 450000 'Qvorﬁt d.mm&raqur% ST TP iPdbictl Yn Stoué.éwé ) c'4m

Berei ch vonjgglO bis +10 C liegt. 7. Verfahren nach einem der AnsprCc

bis 6, worinin Stufe (I1) der Katalysator von Stufe (1) durch Behandl ung
Mt wasser f vertafigh AsoNOsreaKder \MREBFICEE 1bRNBTNBIHM I, Steré (I Abr Kdiaysabn von SHifeS@&iurch

ei ner waBr i Belibhdlung mitissesfteimATimeniaR, viiiijemCAMIoniER, Sohe M Ky lafin ' WassHEL Bifidr GVl Bi-

M ner atssdur genCteieek lahorganisthenmBiisd oder elarwialiges Mineahure desekvieewirdAnspr | che 4 bi s
7, worin in Stufe (1V) von Stufe (A) der |sonerisierungskata- |ysator ein
Al kal i meté@al Verfahwge néchioinbry siait Amsprilehe 4 b, w@in ilv/Biule AN} on Sivie0(A) der Isomerigierungskata-

vor st ehendelysatorsiprAlkairestalitiggeikptalysstogislif e (C) der |soneri si erungskat al ysat or
ein Al kalinetalltragerkatal ysator ist. 1Q Verfahren nach Anspruch 8 oder 9,
worin #ad Ai\/_aréﬂmeﬁeecg sinem; fley,kqgehenden AnsRHICRI erindia Stier{Q) der samerivisyngsiatalyesior

Al dsi/ni uerxP'ﬂAf"é't'“etaﬂ@gi'Eata'X?é'P'f'ghr en nach ei nemder AnsprUche 4 bis 7, 9 und

10, A, d [ t
e A&%gc%@aebae el BohealErish SHSASEAE! BT o
el nem er An %t g 10 und 11, worin in Stufe (C) der

| somer S'ﬁr V%g}ég ryeinghg der %}{'7% Shd 166\9&1 Sin o\r, gsgtifg (A) dor .

Kat i onenaus g;?gﬁa q or rm
en . . !
das Harz Sul onsauregruppen'ent @e ren nac ezm der AnsprCche

11 bi's 134 Voighien Aath eiﬂ@ﬁﬁden"ﬂfspﬂ&ﬂh% AP Gy U kb il %ﬂfek(ﬁﬁ‘&r %@mensueruﬁé%ﬁéta\ﬁ} ert

wird. 305 Ve gdig St ' R6i8s ﬁhﬂ&@a@&fw&éﬁbﬁhﬁéﬁmﬁkﬁﬂspr Uche, worin
2,3-DVB-1 aus dem 2, 3-D\VB-1 und 2, 3- DVB-2 unfassenden Produkt von St ufo

(C) dur chisDergrtahieh aswmnspgemn&ﬁmmw da Harg SilfoEGlegrdisten BiveLKt es zu Stufe
(© zurtckgetfhrt wird. K40 16. Verfahren nach el nem der Ansprlche 1 bis
14, wor i médVerfaties tnadhl aiieimvder Gespriichal iy big 08, vidyid -déaMBlrd vor rdenli Gebfatieh§ dirgh Grocknen
ei ngebgut wektidiert #ird. Ver f ahren nach Anspruch 9, worin die Stufe (C) bei

ei ner Tenperatur von bis zu etwa 73 C ausgef Uhrt 45 wird. 60 55 14
15. Verfahren nach einem der vorstehenden Anspriiche, worin das 2,3-DMB-1 aus dem 2,3-DMB-1 und 2,3-

DMB-2 umfassenden Produkt von Stufe (C) durch Destillation gewonnen wird und der Rest des
. Produktes zu Stufe (C) zurtickgefUhrt wird.
/0
16. Verfahren nach einem der Ansprliche 1 bis 14, worin die destillative Gewinnung von 2,3-DMB-1 in die
Stufe (C) eingebaut wird.

17. Verfahren nach Anspruch 8, worin die Stufe (C) bei einer Temperatur von bis zu etwa 73° C ausgeflhrt
45 wird.

50

55

14




