, e3e0TALN 6TTZ WO 02/ 0608. 13 PCT/ USQOL/: 48~71 PRODUCTION OF OLEFIN
DI MERS AND OLI GOVERS This Application is a Continuation-in-Part of U S. (- & /
Provi si ongp odeRisysat i on Serial No. 60/265, 700, filed Febr ganyudplhsgssP01,

which is incorporated by reference hergj i@ f the Invention This
invention relates to an olefin stream l«gﬂllmmmmwm of malting and using the
olefin stream |In particular, the invention relates to dinerizing or

ol i goneri zing an olefin streamusing a ni cR&*based cat al yst, and
optionally, hydroformylating the dinerized or oligonerized olefin stream
Background of the PROBUCTIONIGYF OLEFINDINMERSANDOLIGOMERS nantly C3 to
CS ol efins have been used as feed for oligonerization units. Such units are
vparticularly useful fox formng diners as well as oligoners, the terns

di ner and oligo {DRJ ' : bk [ . .and

ol i goners can b?@%ﬁé&é’ ?; g&%ﬁt?g; da@élg?lﬁlg?@gg?p%?/?(ﬁgéngﬁgﬁ%égg ?ﬁéa[%((:nhol s and
aci ds. The fSeriablNo /245,700 fitkdiebmiagy 091200hdrich isin@oporetetiibgnal | y

acconpl i shed %g catal ytic reaction. Catalysts used in the reaction are

typi cal |y ni"&iEPSC BHE®Y catal ysts or acid type catal ysts. Cosyns, J. et
al., in "Process for upgrading C3, C4 and CS olefinic streans," Pet. &
Coal, Vol. 37, No. 4 (1995), describe a nickel based catalyst system known
as the Di nerdddd ofthedagentiolihi s process is useful for dimerizing or

oligonerizing a vwariety of olefin feeds. In particylar, the process is
useful for diner @?%‘d‘v%’f‘tm&lrﬁ%geﬁé? P’%Pﬁgnﬁ?ﬁ?ﬁ%%@eﬂ@?ﬂf% %pent yl ene
streans. U. SsinpaheslefiNetredin ObaRAAulArOthYHivdnBbn flates B ABREHARS of he

di meri zation_of a predonm nantly n-butylene containing feed Stream The
n-butyl ene fodigameriziag an plefistresravsing agigkiel, based eatalystnansl esftionaldy.,r eam

cont ai ni ng 1 of ¢ hanol to ol efins
reaction uniehly &%F%@%ﬁ% It@%é&?i@%%&@%ﬁ%ﬁgg%ﬁﬂgﬁ%ﬁmt o olefins unit is
pretreated by a conbination of partial hydrogenation of WO 02/ 0608: 13
PCT/ USQOL/ 48 Biitkgidund effithe Iiavedtioisobut yl ene renoval by way of an MIBE process,

bef ore sendi ng tgﬁﬁéﬁ?sm ting n-hut él ﬁne, streamto the djnerization unit.
Ni ckel based cat Streags qenianipg gredpraipptly by toyys elghignkavedean psedt i cul arl y

good for obt:gifsidner SlighalesizA00H Metsd %M%gi’argﬁarﬁgulgxr@ﬂ y. l;igr fcﬁ%ﬂ er, these

catal ysts are particularly sensitive to Ivati on i trogen,

and chl ori n@imersms welliap obgomerscthatayms dimer and wiigorher imirgsesetl i n a variety of

conpounds | ntreated.olefin feed streans, the feed streans require a
subst ant i al qrét'r%%:i}ﬁ?ge ?lythregeé?'ng%&ﬂ?r% SHEPEIS SRR D8 CPRE gitgﬁﬁ%%ysul fur,
ni trogen andfeldanss, Aidelgyaiat,ailldvhbl sam@rp@synds. 10 Dinmers and/or ol i goners
whi ch are nono-ol efins, and have a | ow degree of branching are, hicghl y
preferred. Low brasdamiionsd theedimsrsar oligeraers ivenmmprizaney aegompdishedhor mal
ol efins and j Leul . nched

ol of i . rouduarnic3iBl, ColhlsiuecR R b (Hothl s BRI, (B0 ey o
are convent icetabisisyorabidaypechtaipdty. after significant pretreatnent 15 of the
olefin feed stre As _the prigor art. referenc ve o] .conventi onal
met hods of di ner?dﬁsﬁbs’ é'rFﬂf‘b’r‘_no f‘&S??eff’F‘ﬂ:?gﬁ_ 8% @1&2%%§2§\4\%€%% to obtain
desi rabl e prsaGMﬁé,SPB@&ergngr.gd, Ro 54 @903, G&RKLAATRICRE RkePERIITGAL BN . | T

P .

is desirable, therefore, _ )
system known as the Dimersol® process. This process is useful for dimerizing or

oligomerizing a variety of olefin feeds. In particular, the process is useful for
dimerizing or oligomerizing propylene, butylene and pentylene streams.

U.S. Patent No. 6,049,017 to Vora et al., describes the dimerization of a
predominantly n-butylene containing feed stream. The n-butylene feed stream is
ultimately derived from an olefin stream containing a variety of butylenes
produced by a methanol to olefins reaction unit. The butylene stream from the

methanol to olefins unit is pretreated by a combination of partial hydrogenation of
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reduce the anmount of required pretreatnent w thout sacrificing the |inear
quality 20 of the diner and/or oligonmer product. Sumrary of the Invention
Thi s i nvewbi@iesdiPVvi des a method for obtaining a dinerizegcquygligeeri zed
ol efin product wi thout using a significant anmount of feed pretreatnent. The
product can be obtained w thout having 30 use additional 25 means of

hydr ogenation or isoolefin renoval, yet maintaining relatively | ow
branchi ng characteristics. The dinerized or oligonerized product is
optionally ¢ r pecd : f he
invention i sﬂ%@g@?%ﬁbﬁﬁe&@@@ﬁ%ﬁ%wﬁﬁﬁé %%B%Orceg’ ﬁggﬁées%?éﬂh%éhean olefin
whi ch conpr i sadticpnbattienegtexmde tirtdmedizabioannit) efin 30 fornmi ng catal yst to
forman ol efin prqduct. r | ene, butyl en r pentyl ene contaj ning
streamis separ atlgﬁﬂglrt@ﬁé{ %éﬁg%%ﬂlﬁl ?J“‘rtﬁfﬂd‘@?cr%qg@ﬂ (spisapispagiculaglyst 50 WO
02/ 0608: 43 R : : 9 p r a

~conbi nati on ﬁggglg%té‘lgﬁl tlﬁ%rssl%gglg%%q gﬁ’&ggg? :6?1“}5&?‘ ?@gﬁﬁ glg%g?ﬂ@e%egt greater

t han 15ppm bsatalgstsdre psuicilarlysahsitivesd deactivataon ot sulfur, itreges), amticloring o 10

W . % i lefin. JIh ted ol efi t N tacted wth' i ckel
pased of 1 Qorl T o Hh HERR AR SBIY BARHdR 8 RG b EHEPOSB foduct . |

anot her emboginBiRl oldf feod SEANMRIhETdARerfs Feliro WaHbst¥aPRhoddigr 0! ef i n
form ng catalyst is a silicoal um nophosphate catalyst. |n another :

enbodi nent , tresEmeHin prdes i wmove thespoissasiscwbipr.initsegenand ghlesiner t han 1 ppm by
wei ght nitro . t her enbodi ment, the separated olefin 10 stream
conpri ses no‘?ﬁ%ruélggggﬁi’%‘g{rﬁo. 5 ppm by weight chlorine. In still another
enbodilgent, the iBiwdredndior ligoaRbiiviick B mdieolkefihs, aaahave DR dERdat e

catal yst, acc\(i)rééiri ng to g,n enbodi nent, is nade from SAPO 34 or SAPO 18

mol ecul ar si ¥\Psanching age prsferigd. Lawbeaschingcan be gprsideredhe

e . SRR Sl LESN B BIRD A RS 10 7,

ALPO- 18. Accord
recover ed andommnietiyl brhinshddolefidsy dHaWeveryus sidwigincédra) the preferrddadimess

hydr of or myl at pr.oduct . Accordj.ng.to, anothe nbodi nent, the

hydr of or myl aat“gg’rﬁﬁlgﬁ‘ﬁﬁlfs ‘ﬁrg"%ﬁ(}‘é@%&ﬁ O'E"Bmﬁh 08& %teéﬁlgaﬁéw&r.etr%#{l@tnat ively,
the agkd or FHirOHRhnirsedc@RYGrted to 20 an ester, if desired. The ester is
optionally added to a polyner conposition. The invention is also directed
to an ol ef i n conpbstheipsior antimefersnegsdwive shomn, genvsntioney methaglsof enrbodi nent ,

conpri ses at,. S 9% propyl ene utyl ene nt y] ene.or onbi nati on
t her eof , andd dé’%ﬁ%lélfg%gd)r%%? 11%(?1‘8%{?%% @ﬁ%ﬁl%fdé%?‘ﬁ%V %Pﬁﬁiﬂsgﬁlﬁ Eﬁo&ucﬁ%t greater
than 1 ppm bbawl@éc?lﬁtted Risigrofent aocht 00prefe@icat. It hAdesRatile RRerfoYe, 46 Wei ght

chl orine, each calculated on an _atomc basis, and 0.5 to 10 wt. % i sool efin.

The i sool ef i 1§y the amepainiyequitss prspreaiment wiBoytspenificieg thedinetealiovi des a
met hogyof  COoRMEE finQig aﬁ‘ﬁ'/o%ﬂglﬁﬂ&tp?o&ugt. a

Summary of the Invention
This invention provides a method for obtaining a dimerized or

oligomerized olefin product without using a significant amount of feed
pretreatment. The product can be obtained without having to use additional
25 means of hydrogenation or isoolefin removal, yet maintaining relatively low
branching characteristics. The dimetized or oligomerized product is optionally
converted to a hydroformylated product.
Specifically, the invention is directed to a method of dimerizing or
oligomerizing an olefin which comprises contacting oxygenate with an olefin
30 forming catalyst to form an olefin product. A propylene, butylene or pentylene

containing stream is separated from the olefin product which contains at least 50



-

*feed streamthat is predomnantly ™1

hydr of or myl at ed product. The nethod conprises contacting oxygenate with a
sili coal um nophosphate nol ecul ar sieve catalyst to forman olefin product,
and 30 sew@®rdisiads a propyl ene, butyl ene or pentyl ene cont gichjuygyedsefi n
stream fromthe olefin product, wherein the separated ol efin stream
conprises at least 50 wt.% WO 02/ 008, 13 PCT/ USOL/ 48d71 4 propyl ene,
butyl ene, pentylene, or a conbination thereof, and the separated olefin
stream contai ns not greater than 1 ppm by wei ght sul fur cal culated on an
atom c basi t 00 f By ' treamis
cont act ed wﬁw{th%ggon@é%g | t%%g%ﬁpg %%g’e%rr?zdaoﬁbé%&@gﬁ g%g‘éﬁ’f‘g‘h? Ig)ﬁjr# al:?Fc!gi mer or
ol i goner pr adefot streancconkenghiotgreater thahilgpmeby pretght shlfirsakcalatedones with a

hydrof ornyl ati ng,catal yst_ tq faorm a hydrgfornyl ated product, Detailed
Descri pti on 1™ ﬁngsqsm}éﬁtsl tBﬂOR_Ec/&l‘S&PGént gThP A Wn‘gélﬁgi‘éﬁ?anélési rabl e _
di neri zed oOfcoftab@a zﬁi@kaIbﬁﬁédrbugbglefgﬁﬁ_oh%aﬁwsam%ﬂnQﬁhﬁép&'o@igeﬂle@n olefin

i i erived from an oxygenate to ol efins
unit. Such Predis stream should be low in sulfur, nitrogen and chlorine

Fequi red for remdyarobe! SftedRenn BREe g methpdd BUE EERAFR bestince
havi ng an aqsﬁﬂhgl@h@lydegraebeli@muh{illmbgﬂme @td@ﬁkel based catal yst systemis

to be used. Such a system provides a highly |linear 15 dimer or oligoner
product, without Ipanefher emgbodimentethe senaeaied alefin styeans hemprised not greater | f

desired, ol ef] f . i.n h carbop streamis add to the
olefin feed%ﬁéangleﬁﬁg%%‘{’ﬁgﬁ t%ﬁ@'g fa e,etél%:{%%lrg%i%ﬂ%o %‘e%tnﬁwéﬁ%%ﬁtle(ﬂ@ﬁ M as | ong
as the0t ot alstreamebriptisesami geater tanOifepine byl weight @hlokiae. i @il anbsi r ably, the

olefin feed streamis_ obt aLﬁ?ed by contacting oxygenate with 20 a nol ecul ar

si eve cat al yEbodimentfhe isoglefin 1¢.15p1YleRs at | east one organic conmpound which
contains at | eastTN@;iR% ' [ .ethers,

car bonyl corrpoun(;rs (allde%%ﬁg%ﬁfo etageﬁéeégati&sg:‘arc oﬂg&%ﬁéog%%g?&giaeﬁ%gﬁat es,
esters and trhaslelfrdme SAPMh3h of BAPOX\Egmolatudal sievas, @l acmintiinationeheatafohol

i ncl udes an .al i ti.c iety having from1 to 10.c to re
pref erabl y ﬁ%ﬁ?&%&’éhﬁsqg%oailﬁmﬁwoém{s aﬁ%@%ﬂ%ﬁ%‘%é@ﬁ%ﬁ%cl ude but
are nps necagsAlpoligmted to | ower straight and branched chain aliphatic

al cohol's and their unsaturated count erﬁar.ts. Exanpl es of suitable oxygenate
conpounds i ncl udeicdgtding keeonembodinient dhe dimeret hligerher, produtch sredaveredpr opanol ;

i sopr opanol ; - C . hy | hyl et her. dijret et her; di et hyl
et her; di-i gg%ﬁg%ﬁ%@pﬁ%&fﬁ%f%ﬂﬁ%@Yﬁgfaﬁ%% tod&’r‘?@t%@fdg%%%ﬁ%h%{ﬁge; di et hyl
ket one; acetpreduti Accarditgd idtheenibbéineat, théhrireforagla At § conpounds
are net hanol, dinmethyl ether, or a m xture thereof. 02/ 0608a3

y ! >
PCT/ USOL/ - 480Rvertes t9an agid|os aloohel. Jlistnativelyaihy agid pyaleohel is gpuvertedtnt i on i s
an oxygenat l;efd a i i i f] .ecul ar sieve
capablzg of ?gtr?\gltgirb’tliﬁr%%s;}gﬁ' g)%é%%al% éﬂ%@gg%ﬁ%%gft{) %?)gg?rﬁp%g%lpgghc i nol ecul ar
si eves include zddeiinemtion ivwbd diastaddo az etefintcempositidn.aThe odmpdsitidnar ge,

medi um or s né%!:cl)rd n%rtg ond Qx%boc?xgl%lné, cgrglgr?ses at least 50 wt.% propylene, butylene,

pentylene or a combination thereof, and contains not greater than 1 ppm by weight
sulfur, not greater than 1 ppm by weight nitrogen, and not greater than 0.5 ppm by

25 weight chlorine, each calculated on an atomic basis, and 0.5 to 10 wt.% isoolefin.
The isoolefin is preferably isobutylene.

The invention further provides a method of converting an oxygenate to a
hydroformylated product. The method comprises contacting oxygenate with a
silicoaluminophosphate molecular sieve catalyst to form an olefin product, and

30 separating a propylene, butylene or pentylene containing olefin stream from the

olefin product, wherein the separated olefin stream comprises at least 50 wt.%



5 nol ecul ar sieves are preferred in one enbodi nent of this invention,
however. As defined herein, small pore nol ecul ar sieves have a pore size of
| ess t hanwalwbos?s O Angstroms. General |y, suitable catal yglcgR@aysssa Pore
size ranging fromabout 3.5 to about 5.% angstrons, preferably from about
4.0 to about 5.0 Angstrons, and nost preferably fromabout 4.3 to about 5.0
Angstronms. 10 Zeolite materials, both natural and synthetic, have been
denonstrated to have catalytic properties for various types of hydrocarbon
conver si on agg,k}; L it gl V., d as
adsor bent s, pézlg aléléeg?) " :}éhrei rs 1%1%890{/@?‘(?%%1&1@?%%&'8# aﬁ%@fz ocg%}glgﬁ O%:%‘I?llver sion
processes, astetamtdoataizgumit greater ¢ag.l ppeoby weighh sudfireajehriedomymtatdrhicne

«al um nosi | i cat es ich r . hetwork of Al 5.and SiO2 tetrahedra |inked
by shared o @n‘f“ﬁ]@ﬁéﬁ’flgwg“’ﬁ@&‘gﬁﬁ@i f’g}ﬁ %Fﬁ’a’fa%‘ ftjl%f{“? SifoHt 4 cPRagEt Blided by the
i ncl usi on ofy gigkélYASedHHdnREizA JhVatalRE toaﬂohﬁlald}ﬂleﬁéfaﬂsgggﬁ} g%sodh&pénd I'n the

manuf acture of sone zeolltes, non-netallic cations,

t et ranét hy| ahedimerar oligpnenprodent issqontasiedavitton hydrofor@g)ating catalystdeent  duri ng

synthesis. The i rstitial .s s or channels fornmed by the crystalline
net wor k 20 e@grgla(raﬁy? %ﬁ%%eggpoglggbsed as nol ecul ar sieves in separation
processes, as catalyst for chem cal reactions, and as catal yst carriers in
a w de vari eDstaiddd Dystipden bbihe Bpreygosi on processes. Zeolites include
materials containing sjilica,and optionally alumna, and materials in which
the silica and al d%FORGING & thissREentiondasuabic dupsrized @t pheaipenzed gletips i n part
W th ot her i : . ‘i ¢ i j. E i de. m Xt ures

t her eof can%%ﬁése@ﬁggéwpggldggﬁﬁﬁﬁHEg(ra)étlrg%%ﬂgdé%ﬁ%ﬂﬁgﬁlﬁ!}g, gal I ium
oxi de,10i ndi wiarivrd dem amokygendte toeedefitmaminfSucha feaidtean showlddk low i porti on.
Unl ess otherwise specified . the terns "zeolite' and "zeolite material" as
used her ei n,SUSHEM ?@é‘r?nﬁﬁplogﬁ? 9°rﬁﬁtetpi § extentihatingion §58niialyg® at ons and,
optional l'y, pbtédtment wiIEEredfrddTot Rovhlstisabl LaBpdihisi ce structure thereof,
but also materials which contain suitable replacenent atons for such
silicon and al unmi Imgrdenteebtain a yyodect/hgving an 3ceprbliStigreeld lingdritg, one

preferred ty l,ef | rmng.catal ysto useful in this i.nvention is one
cont ai ni ng aﬁglfq?fo%%glcﬁtﬁﬁyﬁgﬁﬁgg%%e{? ge P%ﬁPS‘m Isg%ﬁpffovéfieés\?e}}lgﬁ_ythmar _

Si I'i cagl um ndipiepspbligomdrptaivel, aithu¥gsirias GopRfirambyal Hoasthcffédd as bei ng
m croporous materials having 8, 10, or 12 nenbered ring structures. These

ring 5 structigads IEdesigdylelimmadeiragerisking ahydsosasbmm stigamripaddgddut 3.5 to

bout 15 . 2 ] i
having an” ahs aofcbd it G Soeefind WLordh'E ofEbib IBNER WPlopB LT Y
aver age por ethsikata isaolefimepritend of th dedd iSndt too highout 5 angstrons, nore

preferably fromakout 3.5t bout 4.2 angstrons. These pore sizes are
typical of nolec _%ﬁ‘ragfyea'@so(fﬁaé}\ﬁ%ﬁ‘%s%eafblsﬁgmdgg’ FAFRGENS ROESRUE MGt 0 one
enbodipent , SwBRchlabtigde ARGR. Tﬁ@o@g%ﬁat@%oﬂgﬁges:dﬂlé%w&ﬁ #njd 0 ol efin

reaction processes. These conpounds are generally known as MeAPSGs or
met al - cont ai ¢emmpusd whickesantainsogh teastimstoxggemitemyrauchlas eliphatie aldokelsj et al

ions (G oup al i pe earth al_ions (& JA., rare earth ions 15
(G oup 111 B, P BeRY! R el e Rifa Eb Bl Abite, hrBaf B
praseodym unasteiemtythe Uike). SWHEH e ky ganaRib bihlcoREIOhe Aicad] ihelhiis Wi _
dysprosium holmum erbium thulium ytterbiumand [utetium and scandi um

or yttriun) #iphatigmoiedyhaviegpmtltarddioaiten atams, srase prefapblyfom Y 4B, VI B,
VI B, »¥I 1B, 2 : Zn, M,
i > et R B o e AR b 5 7

i nto the tetloakestraghtfand eanohdd dhaimoaliphatic 310 arddeheiabeduahtedni t . The
[ Me02] tetrahedral uni i et electric charge depending on the

cajries .a
"val ence st at®UBFRYE- Hxamples @ gl{qap{t}eqw_geqﬂtpeqpngp@n mglude ettt has a
val ence st atgmféd t2metidmol! thaiiol; n-Propifiel; Is8rop&hol 28, SCLGIdohElsSHARYE | S
_between -2 and +2. Incorporation of ‘the nmetall conponent is typically
acconpl i shedethyldithey; ditvethyd ethkr; distind wthet; ditisoprapys ptheh ésimldehyddye ol ecul ar
Si eve

3 hgsi s i h . | b d
M e e e A

i on- exchangeox3y@ensté o6a: @Ind@ﬁreQﬁ&Halﬁﬂerimeﬁi?/Déthéﬂ;ler it théresf, €Ve, not into
the framework itself. 30 Suitable silicoal um nophosphate nol ecul ar sieves

i nclude SAPO S, SAPO 8, SAPO 11, SAPO 16, SAPO 17, SAPO 18, SAPCO 20,

SAPO 31, SAPO WD 02/0608:43 PCT/USOL/ ~8.t71 7 34, SAPO 35, SAPO 36,
SAPO- 37, SAPO- 40, SAPO 41, SAPO 42, SAPO 44, SAPO 47, SAPO-56, the netal
containing forns thereof, and m xtures thereof. Preferred are SAPO 18,
SAPO 34, SAPO- 35, SAPO- 44, and SAPO-47, particularly SAPO 18 and SAPO 34,
including the netal containing fornms 5 thereof, and m xtures thereof. As

- a . Y




An al um nophosphate (ALPO) nol ecul ar sieve can also be included in the
cat al yst conposition. Al um nophosphate nol ecul ar sieves are crystalline 10
m cr opor oy @akdees Whi ch can have an A1PO4 framewor k. Theyceaikollass:
additional elenents within the franmework, typically have uniform pore
di mensi ons ranging from about 3 angstro?ns to about 10 angstrons, and are
capabl e of nmaking size selective separations of nol ecul ar species. Mre
than two dozen structure types have been reported, including zeolite
t opol ogi cal anal ogyes) : L ol i ckground and
synt hesi s of alum nopoloeépaﬁ%@?gﬁtﬂﬁ%ﬁ%&&%ﬁﬂ%ﬁ%&%ﬁQQR&;W%%}&%?E?MO, whi ch
i s i ncor por atlefin hatakysty whychrie flefired @ae annmotesulan sievetapablerod tenverihgldnPO

LPO- 31, ALPO, 34, .ALPO- 36,

+St t ALPO- 5 LPO 11, ALP 8 )
ALPO. 89 C andbiRigesie io dnolEiapanpouady, SIFIL fpofeehiar Heves TRNGS Zeol{ES A PRt i n i ts

-

‘during rege n@t!h@[%i?é‘spe g,:‘ tﬁ% 'teg]gg F'%lifegtatﬁ% yféoliﬁcgﬂatjeﬂgl“ g?‘ﬁ%&'&% L %b%f t

franewor k. 2R fofeBli dhd skl6F lafde, hibchh SEAA b0 Mol Sriliape cONSi sti ng

of magnesi um manganese, zinc, cobal and m xt ures ‘thereof.” These
mat eri &l s prsplseuldt sicesshardprefemmdd dn pua embodimentaf dhis inyentaon howeat dlsyt i c

ti I | t | ym ilicat i h h d sili
Bl st nophosttEed Repsit sfet PO a0ec i ityel b PR SRR Pl PR ht ST anc
their prepar Ahgsiond Gaherdly] f@dble Batklys®habeh pofd@izedngn®REm®B8ut 3.5

i ncorporated herein by reference in its entirety. The netal containing

ALPCs have atotahpulcs.0ppgstromsnpreferdbly Gpavabast 40 yotbdut § Oahnasems.anduct ure of
M2, Al02 a r 1 {S. uf actured structures

(whi ch cont gﬁﬂﬁﬁ%ﬁggﬁgﬁi%bmﬁ? %)aa]b&;[ﬂ%??xg%%r@% be represented by

enpi rital chem caZedepatirialspboth antusad and byrdiicticshdedeen danonsBRtedd
(MXAIyPZ)02 . WD 02/06083 PC‘I;[ USOL/ : L8: ~71 8 wherein "R' represents at

| east one or{p¥RicatabEichroRertics fanwsious wes pf hydsoqagkon onyersiop rogessehe por e
system "' mORRRANESOL FatltRhIS Bafdf beeRusd £3R8HERE, AR SlribPéH YPZ) OZ and
has a value of fromzero to 0.3, the nmaximumvalue in €ach case dependi ng
upon t he nol eiguatypss oEhwgdrocasbanfconiersioe ppdcassengnd gttt applitations. 5 avai | abl e

voi d volunme of .the pore stem.of the par.ticul ar tal alum osphat e
invol ved, " X.B?olft?,s.e}rggwaplse O P’S?L‘HF“BWECW‘@ i g‘g‘m%ﬂ%‘m& ‘E}Ohgl tal "M,
(i . e. 15BgNesiddBiOTREAABAS inkéd BiEshandl B9Ra htbmsaTueheghivaRdr gosphor us,
respectively, present as tetrahedral oxides. The netal containing ALPCs are

sonet i mes r efebphedsn isdalppcedley te instsianeef cationgsipioas akelbot alkalingserthases wher e

the nmetal "M, i h kLl } I } . PO is applied
o't he. compoiaetl e B FRARELL AL SRR {0 IR ES, o, ho
icggﬁ;) ;5:‘ ;i ? Ezte?hﬂrn?% st?ﬁgltnlz‘l(irl‘g?)s eci es Mir?ﬂdnr:ggi;(arts)ggs ﬁﬁﬁiﬂt;dﬁgﬁg 10
subgeneric cPResis. MP@"G@&%SP@S pirhannels formgd by thecrysialline aetyork s assi gned

a nunbhgr andeda8le AehHek td Hlusefi a8 mﬁl@mﬁk Sievéiin S0t eRed las SRARP 34 and
so forth. The silicoal um nophosphate nol ecuPar sieve 1s typlcally adm xed
(i.e., bl endfedyhemichl readtions,mates cathlyst cdivians il ewiledarietyef hgdrobarbony
conposition is typically referred to as a SAPO catal yst, wth the catal yst
conpri si ng t%°é‘V§%/I§ESEP28° ¥ecul ar si eve. Materials which can be bl ended with

the nol ecul ar si eZgolReinbIAdY AhicHHS cbﬂ@ﬁﬁng)iili@a@érﬂ: optiofaly audfhl #f1 Material s,

or various binder materials. These materials include conpositions such as
kaol i n and ompterials|impdichthe piligsagdslwgingportions hevs béenmeplaged in wiliokd oroxi des,
ot her ,gon- zegl.i | . 1 CO I al.yst. 25 nonent s,

ol um A3 or sttty ShiodoTRPACH e, AR SR Bligk i HRRIR 2
quartz, silithareof cai teplage tie sHich iporiono Boramekide, tfonraxidel psiligmfoxidehese
conponents are, al so, effective ip reduci ngi, ther alia, overall catalyst
cost, acti ng'P4Emoxide,gRg mixfusgs theye 2ePlags the alumirg partiom gURKES cat al yst

strength. It 1s particu irab at t Inert materra that are

~used i'n the masmhgtanly matecialsaontainingsilieon asomkanth vptianatigdlummpacatdmsof f rom

WO 02/,06083 PCJT/ US :48: 471 9 aboyt 0.Q5.tp about .1 cal]/g-C, npr
pr ef er”gbl y o 8’6’%41“’6%1“‘%5%&5? Hﬁ?@"‘@’éﬂ%& é}a?wé%wﬁlﬁ F‘g‘?t%‘Blsylt?ﬁ? om about
0.1 to about réBlaeemsht #orss for such silicon and aluminum atoms.



Addi ti onal nol ecular sieve materials can be included as a part of the SAPO
catal yst conposition or they can be used as separate nol ecul ar sieve 5

cat al yst syp2@éigyxture with the SAPO catal yst if desired. pgyfudei/ssdd types
of small pore nolecul ar sieves that are suitable fox use in this invention
include AEl, AFT, APC, ATN, ATT, ATV, AWN BIK, CAS, CHA CH, DAC, DDR
EDT, ERI, GOO, KFI, LEV, LOV, LTA MXN, PAU, PH , RHO ROG THO and
substituted forms thereof. Structural types of nedium pore nol ecul ar sieves

that 10 are suit [ Sl I i dde - . W EUQ,
MIT, HEU, FER A%e%ﬁ%@ftrea%%? of olefinToinfiE Bl dsBRl Wik oncti o1
and nedi um ponkining ®silitcaluminepkssphate ($RQ) mbledulansigveat er detail in the
-Atl as of Ze(gif',te Strugtural Types, WM Meier and D.,If-,t O sen, Butterworth
Hei nerman, ~ 3rulieaglumineRipspite miglacafer SEves gL ety FlRAPL RSNE oxpl i citly
i ncor por at eqnidRieidis Matekmld RIS, oﬁrZ%@thé%gﬁlgﬁ Sfrtiiffes STRME Finphi Ch can

‘be conbined with a silicoal um nophosphate cat st 1 nclude ZSM 57 ZSM 34,
erionide, arstiuethredaan have ailayerage absesizecangins fromaboutt§ oo shavg 15 o an

enbodi nent, prefera coppri,ses from 1. %t0 about 99 % nore
preferably faBg%ogbsoaJtrgfgrrg/g"F{gt %B’B?ﬁ@?fe%%@o}?ﬁg T BPEFPABI® r om about 10%
to about 80%vedaye }ﬁ@fe@ﬁ% o@flesﬁfﬂiaﬂ@ub@tri a%@st&brﬁé{ 9reféﬂably5an8dv§£ag@ b@ﬁe%[z{eed t hat
the catal yst conposition have a particle size of fromabout 20 m crons to

about 3, 000 rArgRSHHem abppic3.p terkaus b ayestronsn mprwunrefombly Epmraboio3.-kbut 200

m crons, no r f . nﬁ ﬁ . 1ckrons. The
cat al yst ca?oB@ 4?11%}%?# %18 :[%lgggﬁ;&gﬁ%%%ro {crggéa%l{‘ﬁglﬁ?@%%e‘éeg%?%égt he 25
desire@ physhaaberadwingsheni cal characteristics. Such treatnents include, but
are not necessarily ljmted to hydrothernmal treatnent, calcingtion, acid

treatnment, base tMEIEGREI0 ongemboganent substituted SAFOs can Alsp bg usaddRay dryi ng,

and conbi naty 1N o83y redbt & ¢ I t L Sad i LS a

cat al yst whi é{ﬁ@%gnt aions nar eco%‘i%%a%elg%% o?é%&é%&)g%dsaaﬁ%g%iﬁ%%bg@a LPO 18
mol ecul ar siMeAPSOsommedl-pentsiningl siidoglumirfphosphdtes niibel imetai ican bdakaidl ecul ar
sieve is a cryst.alline iptergrowh of RPO- 3 an APO- 18 or ALPO- 18. WO
02/ OC08~3 P(ﬁ%@é v @%%QA)la ?ﬁn%%@é?%ﬁdQVgé{%% ,ra{e?efain[q '$r use as

ol efi ps f eed,(GeaPVIEIH, ihdling BRAARAarDYEERBNtS:AhtRAe REriuNC! udi ng fixed bed,
fluid bed or noving bed systens. Preferred reactors of one-enbodinent are
co-current riraepdyreizioy ecdyarums semarivgs gurepium, igadolinipmnteshivmy rent free-fal |
reactors. Degjrably, e r 4.S. LR.5 whi an _oxygenat e feedst ock
can be cont ad§'t’pe“b Wt R&grﬁlrlr%r %@L drthlg}l@ggﬁ(e:%t"g f}%‘# ﬁlg?tmén’v%lﬁgﬁ%n%hu&ﬂ y space
vel ocity (VWyEvium)fndthel sddiionaledtisitib 2htichs of GebgysavB; VB) Wi vimB)ge of from
about 1 hr'1 t%@ég‘?o hr'1, nmore preferably in the range of from about 20
hr-~ to aboufIk B-1, and nost preferably in the range of from about 20
hi 1 $® about 506 H&rably. WdMel £ isREnd &R Lo 78 SMih ' f poxygenat e,
and 10 hydrocar bon- whi A rraye(ggqu onall y {)lsgl ?n tﬁb@éggl?@gggi’f%ﬁyaper wei ght
of the nol ecli} 2, Gej 8wend&irt diteseoftombeanctindeytst intBebatstrahddna cat al yst or the

f eedst ock cont ai.n ot.he t.eri al i, a i nert r .diluents, the
WHSV i s calrr%“%{‘:twepaE groygiee t%fqgﬂt e%%%&mm ﬁ%fa e‘i‘ég it @HfSany

hydr ocar bon gy electi@hge RefsRIg o6l vilBifoe Rl € 6£14h8 i1 QUBstigt.ai ned in the
catalyst. 15 Preferably, the oxygenate feed is contacted with the catal yst

when the oxy\Wberthe matalicamponeides pralerce smte efattdl y4, ther pbcbess may be

carri out j QUi ] .oul When the process is
car neggjout iérll&g?ﬁ é|Hcai1 #d g B%‘fsegn (r')ar grg&j% i@g&éé%ggl} 8f Q‘E i%geei?)lhcé’gg),onﬂ}q?sf er ent

convey si ongypiosllysscemplishetliadding fihd raedt dompohatdhtingBynthegsbttheependi ng upon
the catal yst and _reactign conditions. 20 The process can generally be
carried out BelegulgSRyCy Anyecver PPEryBigsjoBsxchange can also be used. In post

synthesis exchange, the metal component will introduce cations into ion-exchange

e

positions at an open surface of the molecular sieve, not into the framework itself.
30 Suitable silicoaluminophosphate molecular sieves include SAPO-5,
SAPO-8, SAPO-11, SAPO-16, SAPO-17, SAPO-18, SAPO-20, SAPO-31, SAPO-



An effective operating tenperature range can be from about 200C to about
700C, preferably from about 300C to about 600C, nore preferably from about
350C to aloubob@@s. . At the lower end of the tenperature paRaR014d1%1
formati on of the desired ol efin products nay beconme nmarkedly slow. At the
upper end of 25 the tenperature range, ‘the process may not form an optinum
anmount of product. O efins obtained by cracking hydrocarbon streans can

al so be used to formthe olefin feed streamof this invention. It is

pref er abl e, J90uRper3s, a0 3CENRLS SAPBRIEIBIIE Vidd.abhenpbefi n product
of the oxygenate conversion reaction. This I's becduse the olefiné obtained
by a cracki f\RD-4CcSAPO:3, fherustal doptainiigghforms #terenfhandaaddiresthbnedf. ocar bon

indesi rabl o TBYCRRR B0 QB SAEO P APO- T ST 5 BFO NG 020608, 13

PCT/ USOL/ : 1§mticuletlyCRANE!ISiaA0 SAPORSAL Mcliding R lﬁéﬁh@o'mé?ﬁiﬁ; ffinis€acti on

-process. Therefore, additional purlf’l cation of such a stfeam woul d be

needed® Convkereofoprd mituice thereoff 4s usadrhsvéinghetermrmixtiny gesyavmsnand ot her

undesi rabl e e frqm hydrocarbon str. earns, can be used to obtain the
olefin feed v@ﬁ’n@o&%@#tﬁl s ﬁ%ﬁ%egr?.cogt?c?ﬁfuﬂ’éf’ﬁgﬁgeﬁ M ORI washi ng,
causti c scr ¢bhpogentslinstaryingpidportioasdeddrdioss dabeinpBRidl iigle: O her desirabl e
nmet hods, such as those . found ~n Kirk O hnaer Encycl opedia of Chem cal

ir
Technol ogy, 4th &t dlnsyinophesnhate (ALPOY meleguiasyieye Samalso bowludedin Be4 - 899,
t he descri pt.l 1 &S "!“Hﬁ'&ﬁf [, fer can al so be
used. In adg?@llygﬁ?m}g%ﬁrsl Ft}déééf I on 8&2’9%@ gnﬁggéuﬁ%%légés {n%zf?y S?%lﬁjlﬁed in Kirk

O hnet0 Ency ahicrpdicas okidek siiohadan heveamod PGy, frabidwoelli Thencan\takeine 20, John
Wley & Sons, .19 t he description aof which is also

REECI ML) J»

i ncor por at e@HEPEH P %@cr’ft%‘f"gh’é‘ﬁ e rameworkotypially bayunfosminers eed of this
invention h@fméhsfRThsihd Y @td_;l.&%glt [ chlorine
content. Accordisng to@gngeﬁrgﬂrrrlbaggi ment’, r?ﬂée{ﬁbgﬁw ?@ggﬂﬁfﬁg{dgge cont ai ns

i sool ef i n atapabdeeioasiking size seledtive seiarations vf swlestanspeaicsy Mty tas ey af f ect

the |inear i f dinmerized or oligoneri.zed product.. Such, product

cont ai ns en%g‘lﬁl sttngﬁgﬁjé? g’ﬁ)e%h%}’e%ﬁ%t%f’ﬁ?fg Hﬁu‘ﬁ% chﬁt%ﬂpﬂfotglﬁ’gt Zyes-

deri vidive pymdrecdaailadadebériptionlof thedatigisund didisyaf@sifophl y desirable for

i ndustrial epd uses. Ester derivatives fromthe dinmer and oligonmer products

of this invelmiBephgsphatesss Sepnddn Ui RNabNoy 4531014481 which is inserpersted| ast i ci zer s.

The sul fur ‘B@ll%ﬁl?ﬂ}r' réfs re%%‘aelp(?{s%mifég{. iqi\?l egﬂec(lj WiipH §tﬂiﬁ%ﬂ%§y rgx? ARyikd be

sufficiently lowsuc he a he cata used"to formthe
ol ef i n di neAIRO-dllj ADREr18, ALPO-35IR@3Y] ALPY-36)NIIRO-0Y, andrAfmy-abl y, the
sul fur content in,th efin feed is not greater than about 1 ppm nore
preferably, not 3#’8&&9?6%?ﬂﬁl%ngBﬁﬂmét%g%mueﬁmlww-erabIy, not
greatgy thaprgbauly, GhednBRITs RYledsd Hhh. ?&gﬂﬁ@g'caﬁs?&ingbf%{hgﬁ%%,c basi's. The

nitrogen content of the olefin feed o I'nventi on al so be suff
ci ently | owmanganesgaaing, ebaltannd miteresthererift Fhese nudterialmpraforatily esldbitt o f or m

the ol efin di .or.oligoner is,not bstantially. inhibited.. Preferably,
the nit roge%d%%%ﬁté%lnf%?&?’ﬁnger@%/&r 8??%%{? BEQPEUeS § ladrt‘éﬁ]l’b‘@nqsﬂgﬁteabout 1 ppm
mor e pr ef er alminoptsphat@DALES AIRBM3pIRIFhMS P 6B 4ibhe SomPoBRiRr than about
O S ppm and nost preferably, not greater than about 0.3 ppm by weight,

cal cul at ed Membersphihisclassand their preparation are described in U.S. Pat. No.
25 4,567,029, incorporated herein by reference in its entirety.

The metal containing ALPOs have a three-dimensional microporous
crystal framework structure of MO;, AlO; and PO, tetrahedral units. These as
manufactured structures (which contain template prior to calcination) can be
represented by empirical chemical composition, on an anhydrous basis, as:

30 mR: (M;ALP,)O;



The chlorine content of the olefin feed of this invention should also be
sufficiently I ow such that the catalytic activity of the catalyst used to
form t he yWwo@bebdsds di mer or oligonmer is not substantially ipghiddot/ess
Preferably, the chlorine content in the olefin feed is not greater than
about O S ppm nore preferably, not gregat er than about 0.4 ppm and nost
preferably, not greater than about 0.3 ppm by weight, calculated on an
atom c basis. In this invention, a nickel based oligonerization catalyst is
used to provide Yo7 i I ct ks I; e olefin
feed to contain ;v%eu lgtgﬁ%?pgseg‘!ﬁgg%tg& c?]n Q?%g]té??ﬁﬁk%%%%‘lfneg?%%ﬁ%%H\%enti onal
processi ng rinwadrystating sore Agstemdin’yrepreserts theinmlendf ‘RY, predent pérefiolaof eed can
-contain fro t O S to abqut w. % isool efin., Preferably the olefin
Fod cont ot (MaAERCaBEhESS Y@u%ﬁg?m@ewtpiﬁ,élafdn@wwm YalPe Mok 685801 y about
2 1o about Giepbndihd SR/tRE tdlechiaPdifidisBhaBE the tdnfiflatiiPsleRl Ady the | Sobutyl ene.
-Particul arl yeg%%f eér red in anecer?bodi ment of '?hi S ?n e ei on 1s a nono-ol efin
f eed sireamaveiighlé void golmesgfdhe poro gysternfof theppsticalae mdtalt y| ene, pentyl ene, or
a conbi nation thereof, Preferahly,.the feed stre conpr.i ses at..| east about
30wt 5% pr o FFERESDRRAF eVt y engd 5 Te RO A B Ao R QB mor e
preferably ahethiead?, (¥Z4) natpaediufOmaheHed] Y hEdEobalY tatlBingm ANt yl ene, or a
conbi nati on thereof, and nost pref erabfy at | east about 70 wt. % propyl ene,
butyl ene, pdhosphers, regpecsivelynpriesent roletraladra oxides.t is al so desirabl e,
according to one rﬂ[gqﬁ) I - 0 L f .S Jnvention
be high in linear rmnegélo%l%g#almﬁﬁgon y%t%res%)%%lﬂ}e%?%g%@ %%gfgogtﬁﬁsci ently
hi gh t®nver MeAPOo Alswinghoselcaéds wheiothe eietdl &Me'dn tiRveonipasitioass Preferably,

the olefin feed stream conprises at | east about SO w. % inear nonool efin,
more pref er ABAgRCEIM By SeToRRBMASE 1nEPDHed tadhs comnpsitione Similan ARG t

preferably Ao 0% i = I : ably, the

| i near m)noye I %Sdltng@g C2 tZIg: a&h?@dr?etgf%n%%?% g#‘?‘?f@ﬁé‘%‘fﬁ%ﬁg’ C6 and hi gher
hydr ocar bon Bihganese @nd calfaltrespegtiesdy.eTo ideatifyaheouari@B swhictural speciespr ef er abl y,
not greater than about 1.S wt.% and npst Rpr r reater than
about 10 vw:w}i}‘gh“\ﬂ%@?%%\é}% %ﬁ&ﬁ&f%g@%é, gwowﬂ?ﬁd streans of
thi s jnivent iAARDEe4cARp&GESE al¥iddd AirfukBler Qﬁﬁ@iﬂeﬁhﬁ%%ﬁb@aﬁ{ﬁlé}@s catal ysts in
order to formdesirable dinmer and/or oligomer products. As used herein,

di meri zat i orZAMA-SoMARIdAi CadAPOm3famsicededh. are consi dered i nterchangeabl e

ternms. The proce S..al .S0.kn as, _hi.gher. aql efins. 5.processes.

D nerization pr oglit% ssg,%,o glgﬂlémf'ﬁ%get?Bﬁc%%oséeevgéég'pé%gyﬁgﬁﬁ’éﬁe(b?'efi ns
form ng proagasied) wite othédmpteriake Whdnetlerdifl] tﬂ@rés’aﬁingg: bgigibh @1 andl or
ol i gonerization of |light olefins, particularly ofefins, to forma

I
di mer or ol ityRisRly sfesEdde as § RAPEY eatplvat with thec

e

C2- | €
aiebyst emprising the SaéFCher ol ef i n.
Exanmpbgs of al.l y avail abl e ni ckel -based catal ysts used in these
pr oce%‘ges in@@%éﬁﬁ%lo are not limted to Dinersol, OCTOL and SHOP
catal ysts. The DiMuetesads whighrcodsdlénded st thaomolecgleansevezeandesfarioes Wi t h
sol-ubl e nickel conpl.exes. These canpl exes are described in greater detail
by Yves Chadirhor FAEhaT APy Sater s A5t NRIS ZRED . L PR Bl v ¢ h
Or ganonet al |jheue 195 s dskdolY arBPth &V 4Ys! Pariold FirBRME rdke ehieh F MaNN;

Verlag Chem e, 15 1996, 258-268, incorporate herein by reference. The
Di mer sol pr ovetsls, meisboridésn gthevnamesolitecstilyst pempenentsp zeadise edtalystout at a

tenpegature r ing . fromn 50C tq..about 80C and a pressure.r.anging from
about 24 600" KR0S Hhmiiso g frs S Bl lhB R HePulia Y 1 e

from a cat al qmttzilealwr sitca Bt ¥ilivd Sol CaidtmixRiredthéretf. CRfJse S@hpordnth aad al um num
based 20 ~ co-catalyst. The two caonponents produce a working Ziegler nickel

“hydride cat alseseffectiieingaduging inteikgopransll catglysticast, edingas sdpamal €0k into a
de care] . . e o
reaction |oqg asﬁﬁqﬁ’géeﬁsl‘ﬁﬁﬂﬂ%t?mg%?tﬁfygtrdg%ﬁgtré@n&eaﬂ{)ﬁ a&pé@@?&&%@d“ in the

reacti on system and higher S sepdra om an ‘aqueous
_phase in t heenddnareasing chtedyst atrerigylst It cspartidubarlybdesivatd o et d@ inod matepbl ed. 25

OXENOTLEFT NBHERF <R e SHAYS, et Fenfal i e alwet @paties Tk o | 1 1




Hydr oca~bon Process., Int. Ed. (1986) 65, 2, Sect. 1, 31-33, which is

i ncorporated herein by reference. Another nickel based oligonerization
cat al yst wpshegosys the Shell Higher 30 Aefin Process (SH@Rr/ushivgssSHOP
catal yst is produced in situ froma ni g&;el salt, such as nickel chloride,
sodi um bor ohydri de, and a chelating |igand. Suitable WO 02/ 06083

PCT/ USOL/ . 18: 471 14 |ligands are conpounds of the general fornula

RR1P- CHzZ- CORZ. Exanpl es of the ligand include di phenyl phosphinoacetic

3% (chr boeymet Ryl § SRR SRRESE s S o ifom aboug . g sbgpt 8 el o,

reaction care)enssfpieif@ablpfonpdboat 0.6 NP abAit Ol%cal/arrg,. ng from about 80 5 to

~about 120C and a pressure rangﬂ;ng fromabout 7 to about 14 MPa. |n anot her
enbodi ment of a ni\@ditipnal modesules sigvg Batesialsiaambe indledsdas apartioftheof t he ol ef i n

catalyst  such oo Wbt GuiRaRih o heviaBe BERLRReRu e B O st e et

al ., the deseatdlpdts bradadixtobd with te SARO caelyst i€ dedi@te Stiustiral fpes 6fGsall The
catal yst contains_10 anorphous N QO present as a_ di sperse nonol ayer on the
surface of aPWpmodeculassiswesthatpreswiiablel foxuseda his Hpytiodsclade Tanhi ch
contains mn aRHHN f Qe lum i I ghip G such t hat
the ratio ofR'RhCO to’srgtjgfﬂggﬁje ﬁﬁielggr@%f?%?}ggﬁﬁ(;ﬁ?blﬁéEymﬂﬁ“ i the
range of fr o@O&H&RI, UEY, LOVab®A; MION, BAUPHYRHOD) R@G, THQshdg a Ni O

catalyst is desirahly carrie ut in the Liquid 15 phgase at .tenperature
r angi %g froni BWH{%%%%‘E‘ e%rgoﬁci{ucwg\@peg q;ﬁggallépgn R%‘ieg’l’ﬂale?‘é@(fler"ﬁgg‘abf but ene
over the catgh¥sitab fof h%gﬁﬁqﬁveﬁﬁ& fchide hrRA, MT®, BUd, MPTefigpabl y from

about 0.6 hr-1 to about O. r's is preferred according to this embodi ment .
It is also prEReAFQJAERATON, and substitiited|fefmsthersof aflwsg smalbend medivabout 2: 1

to about 8:1, nor eferably.,fro bout 4: 1.t 0 6: 0 Anot her
embodi ment oo™ ?%‘% ”‘Sﬁ%s_eaagé%ﬁf’ag%f@?‘ greate q}?%ﬁBg%r%%‘ff %{geﬂgﬁee ni ckel

car boxyl at e. Sthsrriral FyRePWNINBRIer ad D18 G ke) ButleFdrrHbineman 38 8d, of _
di val ent nickel interacts with a hal ogenoacetic acid. The nickel inorganic

conpound canl$5d, tedstailedh deseriptiorplodhiplbisxplicitly ineornorated beneint by

(hydr gxycar , i . id cetic acid can be
25 m)(gs(;chl oﬁ%gégéerﬁeb %ﬁ%ﬁ@é@?@?ﬁ%‘%‘%@ %hcﬁpg%ggg@ﬁeg%p??c hol or aceti c,

di f | uor oacet siticaaturhinophaspliadacailyst inchidesZSMps:; Z$M-G4} exionste, argl dlabazite.bed i n

greater detail in_ U S. Patent No. 4,716,239, the description of which is
i ncor por at ed herrelrl?F galys camBoRition, ACROTHIRE (Quahemb FntoPregerﬂqubfkel based

ol i goneri zat i il Prbﬁﬁscltbloﬁtsl‘%'?@aﬁogﬁw%ﬂ&ﬁﬂ%&ﬁ@ﬁﬁgnﬁ%@t%@g% Ry a iquid

m xture of at l'east one lithiumhalide wt
hydr ocar byl a9, aadrmiost] freferablhydfrem ebowt! 1994 © abouk@i%,dyrweight ofgnetecudarr e. VO

02/ 0 .13 PCT/USQL/ - 18; ~/1 T i ckel m xt b l.ent,
monovalent . Sreai BeAerea bl Rabifoomettnarel perek SR Bfbeq | n
greater det aitout 20 icondi81aBoit IO Micfohd; rhbre préfRebBes6ml bu0ID MfcroMii ch i's

i ncorporated herein by reference. Follow ng the oligonerization reaction,

t he hi gher ofoeibpyt 30gaigeans; o peaferablyfrany abat §) eniewgns gmaeboutitiher convert ed
to desirable derivative products. These derivative products can be paraffin
m xtures, obtalned by conventional hydrogenation processes and opti onal

bl endi ng and/ or &tk ¢atalyslcawbe sribjdcedd ton. vatfibiy of areatirients toiaghigvethecan be used

ai 1t B and CHRFHEE G BELErR AL RS EP. HBAHAHBE iy g, B i ng.
cosmeti cs, px‘itﬁrn@@é‘sﬁéﬂl% gﬁﬁsiéd oA rcﬁé‘rﬂﬂ%é?Qﬂe%neﬂﬁ%?ﬁg%g&%’acglgtﬁ%]ﬁgém%agge' lants,

adhesi ves, cleaners, d ot her industria ou pr oduct s.
~O her hi ghertredtmentnmiltieg, ballnilling, griedingleptdydoyisg (antitcombimtioasitharot apt ans)
or

A preferred catalyst of this invention is a catalyst which contains a
combination of SAPO-34, and SAPO-18 or ALPO-18 molecular sieve. In a
30 particularly preferred embodiment, the molecular sieve is a crystalline intergrowth

of SAPO-34, and SAPO-18 or ALPO-18.



sul fides, which are produced by reacting with a sul fur conmpound. These are
val uabl e starting materials for agricultural chem cals, pharmaceuticals,
cosneti c wWo ¢hogsesli ents, antioxi dants, fragrance conponentpgrai@i/4s471

pol ysul fides. They are al so used as pol grreri zation regulators in rubber and
pl asti cs manufacture. Exanples of ot hetOderivatives include al kyl at ed
aromati cs, using conventional alkylation processes. The al kyl ated aromati cs
can be furthér processed to thejr |ubricant conponents or surfactant
derivatives, or e |, i | S [ |y
desirabl e converls'f"o%ng?%?’éé%“%?g ﬁ@gﬁ%@?‘q@%é‘? P%gﬁ?esedcgorr@gné‘?&g! ?écéh‘%?n genes
al or hydr ofsgttemk ahn beluded, inalatinglxed bed faddbed msﬁﬁ?bé&@dtem.vari ous
-derivatives,_includi n% esters, _al ,deh¥des, and al cohols. An overvi ew of

catal ysts areleEsd reastoreef e cmbedingant AP ORUEIeR TSt re3RtopY 8€s i s given
for 25 exa . Bel Frdal) : I s, AlO4
-(1995), pag?so ﬁﬁag?té@?’ dtoﬁgte%g?g’%ltl fgée(r)‘ffa ﬁ\%ﬁcgﬁé'a?ém%ﬁlég%o@%tﬁg ﬁ{ééflgli n by

ref erefce. Selsickhis oxygenatn fcedstotincancheoqattictedofith 2 molestlar siave Gtalystst ry, Vol .
AS (1986), pages, 217 to 233; Wi | s al I ncor por.atied her.ein

ref erence. %&?W@%’%@PW&VFWW gmoofaﬁle\??tlﬂﬁpﬁtel, hrCaP‘i?E‘ﬂ'akﬁB Hb&éde in

O gani ¢ Synthesd o frd@SBout Mg fo TRI0NRS!. DEW p30FeRBIY GBI Snb bIHGAIABORY

Monoxi de, 1980: WO 02/ OGO81-t3 PCT/ USOL/ ' ~8471°1 6 I—%/drof or nyl at ion

i nvol ves t heOduiitte.ebowid 00f hri handhingstareferablyi in the vugeef frermmbowt 20dmoxi de and

hydrogen with th rof | at | an tal yst, or | recur sor.

yar o or myl A0eBRT PP RERY B dsPlaf BB e velshEr BREEHIOPM retar s of

G oupiV | | q{ydir(hﬁrmrv'vlﬁ&iﬁlaﬁﬁpﬁi&mw@@ﬁﬁQﬁ&éécﬂpéﬁﬁﬂrbé}vﬁﬂglﬂtidfalﬁé on as bi 5
or tri-metallic systens, and optionally with salts of other netals as
pronot ers, fipleeylansiewe qoﬂﬁan'ﬂtg@ rafelystTiReceuse sheqafalyss pysdpedstack mayconpl exes
are conbi nat j AV e . Wl ' ' rred nmetal s
are cobal t - SRS Shet Bbils WhdHHlcR it Or ARlchil o WHSDHS cpl Bl oh)

i ntroduced ahe tnleighabdbhdiyvef the gaypenst &ddl andltrydrydpdearbon svhi¢hmayg bepl exes can be

made in situ fromcatal yst precursors, and |igands introduced into a
reaction zor@?ses&iapaﬂree% S‘E‘ﬁ‘l‘rfﬁ"eﬁ%@ﬁ}e & teicatfyitie, for exanple, the

respeqi ve netal mﬁrrmﬁglge &@Jgg & feelid 5&&@3@&16@%{1@%%?59%&?&& sul fides

and salts of organic aci aclds Inc formates, acetates, or
heavi er oxygenate is in a vapor phase. Alternately, the process may be carried out in a

liquid or a mixed vapor/liquid phase. When the process is carried out in a liquid
phase or a mixed vapor/liquid phase, different conversions and selectivities of
feed-to-product may result depending upon the catalyst and reaction conditions.
20 The process can generally be carried out at a wide range of temperatures.
An effective operating temperature range can be from about 200°C to about
700°C, preferably from about 300°C to about 600°C, more preferably from about
350°C to about 550°C. At the lower end of the temperature range, the formation
of the desired olefin products may become markedly slow. At the upper end of
25 the temperature range, the process may not form an optimum amount of product.
Olefins obtained by cracking hydrocarbon streams can also be used to
form the olefin feed stream of this invention. It is preferable, however, that such
olefins be combined with the olefin product of the oxygenate conversion reaction.
This is because the olefins obtained by a cracking process are generally high in
30 non-reactive hydrocarbon components such as alkanes, are high in branchiness,

and are high in other undesirable by-products such as sulfur, which can cause



al kyl carboxylic acids such as ol eates or naphthenates. Qther organic acids
whi ch 15 can be used include al kyl sul fonic or arylsul fonic acids.

Parti cul ayby4deris abl e conpl exes for the hydrof ornyl ati on pefrddopsdirpher
olefins of this invention are the car b?gyl conpounds of the netals
mentioned, as well as those containing am nes, triorganic derivatives of
phosphorous, arsenic or antinony, the respective oxides of these
derivatives, optionally functionalized to 20 nake them sol ubl e in phases
that under GBhvdision pRIMAHY R FigherieMPRAGHIGHoLdsQ TSR, dafliGnd1 SaCt O
liquid. Hydrofornylation is desirably carried out at a tenperature ranging
from about 4@dficaticbafsuciz2@anPwelldbeadedesl. a t enperature rangi ng from about
-80C to about 200 '%ﬁarti CE| ar | out 90C to about 180C. 2@

Hydr of or nyl at i on epplonalpropesses 0t TEOVIS WRRE o¥¥eanatss ard By | ati on
pressure rang@ssirable @RS ﬁBMQfgﬁfd}hfﬂbh%héﬁﬂs tah ROFEPIASiSnde @ Pressure
-range of from about 1 to about 400 bar gauge. Medi um and high pressure
ranges are Mlefinefeed sirganngitbis invengemeBugh mﬁfgddamclad@iwhteg wapltieg,ausdicr anges

are consi der be i the r Qut 4 o about 40 ar_gauge, nore
speci ficall f&%k%%%é&ﬁélﬂaéuém?ﬂdgt?x%gl?géf‘&g’ﬁ&fo&' ;q@tbfﬁ&é]f I%H}ﬁﬁ}fgﬁgsg.gh thin

t hese gener ahosprfesmlinKiriaOgRser Bhc)dl e, Cihdddl Teclin SHRBdRi0n,

particul arl ;/yusef ul . WO 02/ 06083 PCT/ 0501/ =4871 |7 A high pressure range

i s general | YWlwms9g&ahadViley éntong,al996. e 8360899, thedeseriptinn of wiich isar gauge,
nore desira ].E(l;]g g I gak hodi um and
cobalt cat al%ésﬁt pr%gé%% gnsﬁ}grreqe)&g%&%t %gﬂl%%ey&gg'e u?dgl%dnf ﬁ@%&ﬁ?{éh pressure
rangef) 5 A systelinssughrasshatfenndan g&rk-Othyen dnaydlopedians| Chengehl Tochetdgn, t he

f about 40Q t b | , desj | t 50 t bout
180 bar ganddh ediian yathme 20: ok Yelas R p0rs, 1986.e" SR 1 7 b s SOCHRTH { 1 g
range of fr QA aR8 iﬁ&{%ﬁ%@& h&@inbﬁfe rg%r?'ﬁf%g,l caibedRegxanpl e, a

tri phenyl phosphi neoxi de ( -l1gan um catalyst is particularly
desirabl e i n t he Therdefirofeed obthisabvantiod has @ setistntialloredé@dsatfuguage. As

anot her exanple, a iall cyl phosphiine-1l.i ganded cpbalt catalyst.i
particul arl Glfta%%cpragb{og%lﬁng%gon?eéﬁ.gécgqrdpggﬂ]og%% 0 B‘e?toagﬂ%%/ﬁn fgﬁgbar .gauge.
Hydr ofor ny| alldoantit i8d€fidR aGohddnbdti@iithat dock AL HLSEALHIF dRBEEs. | N

general, the |ow pressure range will be in the range of 'fromabout 5 to
about 50 barafigsithe lineariamalifyief dingarized gr eligamgyized praduetmSalsbprodeet t o about 30

b i . i _ ;
oot af'y o0 uh AR UL Bl R by A AR S16 B BB "

sure rande 1s

phosphi ne- | ipgedudes) partiodliatlynester) thatpee highlyl dusirablé forfihdusiriad bad pdesne- | i ganded
rhodi um

Ester derivatives from the dimer and oligomer products of this invention will be
20 particularly suitable for use as plasticizers.

The sulfur content of the olefin feed of this invention should be
sufficiently low such that the activity of the catalyst used to form the olefin dimer
or oligomer is not substantially inhibited. Preferably, the sulfur content in the
olefin feed is not greater than about 1 ppm; more preferably, not greater than

25 about 0.5 ppm; and most preferably, not greater than about 0.3 ppm by weight,
calculated on an atomic basis.

The nitrogen content of the olefin feed of this invention should also be
sufficiently low such that the catalytic activity of the catalyst used to form the
olefin dimer or oligomer is not substantially inhibited. Preferably, the nitrogen

30 content in the olefin feed is not greater than about 1 ppm; more preferably, not



O her hydrofonnyl ati on catal ysts can be used within the pressure ranges
descri bed. Such catalysts are described in Kirk G hner, 4t" Edition, Volune
17, 20 " Qe obbeeessS. " pages 902-919 and Ul fnan's Encycl opeghiopissi

I ndustrial Chem stry, 5th Edition, Vol Al8, "Oxo Synthesis,"” pages
321-327, the detailed descriptions of ch being incorporated herein by
reference. It is desirable in sonme instances that hydrofonnyl ation be
can-ied out at a carbon nonoxide partial pressure not greater than about

50% of the [ 'Iﬁl’fmet St ox%i and
hydr ogen us déa?éﬁtlﬁ%ﬁga%ﬁggﬁ%P@hry atlggjg o%ab kgo%%%%@ag% the frg)?%goi ng
pressures aby whiglity cldwatedomamatomdc basist ol | ows: CO ftom about 1 to about 50

-mol % preferably, firom about 1 .to gbou 5 |, % .and fromabout 1 to
Zbout | 9B ol 5 {eeBRREF gottprnt Hutlei fred gt MivayensBbpiidaisorhe

hydr of onnyl ahFRiknkI936GWH ssh thit tROBAMGHE Sctivi %f%tcﬁfhly’@q;%d%%fnﬁjtﬂég to 30 one
-enbodi nent. Alternatively, the hydrofornmylati on reacti on can occur on a

cont i Muous tedefinsdimenoroligonter st substagtiallyinhibited.e Reedereblypthgfchippine o 4 haurs

is WO U2/ 8a3 PCT, 01/ 58~71 18 ful. a plurali f,. reactors is
erpl oyed, - a PRER B Red i it efchedt Wi thont {1 BB ek relosppatt?

Al teni ati velgyeateritifi AbBHCR4 p'ﬁﬂieaﬁcsmbgt préferabBeet gréatér than s 0.3pit 0 about 2
hours is useful. Since the hydrofornylation process of the invention takes
pl ace in t hdysveighfusadrulateden amefopsrbasisact ant s are gaseous conpounds, a hi gh
contact surface n 1. QU6 p | i eto

avoi d nmass trans e?rﬂ? ?1%%%? %#&&%ﬁ?gﬂ%@# g%l:t ns%?zﬁgsiéé l?asregzé {g'? \¥/\H/gen t he
cat al Bt solawdimenoreslifoimeepdactp Thdeallosvsdbi the biifibdeddtooumtin £ty of ways. For

exanpl e and 'tho_u{ limtati 012*, contact surface area between the gaseous
react ants arfHOYIAL AORTY ozﬁ‘ﬁg fip comprefl Q. eONYGNIGALPIOFSSSWE i n a bat ch

aut ocl ave OREqAfclfs. INbordRHNoAYMRABEIRY 1ot fdolitaRbaiib il ™ eam of

one enbodi menf Is contacte th catal yst solution in, for exanp
cont i nuous- f0.5te aboirt F0=wit. Yusead¢ iz Prefecabdy theoldfcfded eontaing Homcabdutihth

di spersed at,the bpjt.om the vessel r ef.er abl hr pugh erforated
inlet. Good a@gpﬁ%agf/ "dé‘W\%IB’r’u %%%P%?i‘irg'i’k‘/ém&)@ﬁo‘%ﬁ t&ta‘g{‘g’e‘gwlg@ﬁobt ai nabl e by
di spersi ng @relably, i i9oldfiifislobaBAdieyst on a high surface area support.
Such a technique i's commonly referred to as supported |iquid phase

catal ysis. The cdtagioparlyipseisrred indaderabodiment of thiginyentiqrais 2eneps-olefin e

fvdr of lati ) o ! . di
enbodi ment . TP BOe ik BO0! SRERH of BBy RhESUSILRAGHAIAERRRT, D9 19 one
4,287, 369 andnbindfidn $e0:of DRyaférhbl) the el stieamb . colprised, aB Bastodbédu( 30 weUbi shi ) ;

US Pat. No. 4,479,012 and EP-A-114,611 (both BASF); EP-A-103,810 and EP-A
144, 745 (botmoz%@@h@wf‘eawﬂ@#ﬁnsa or aawal]hw .Onuﬂéﬁr@ﬁmpwaer?%@g% atleastxon) . Two

iOL MO§® T eaghht ARRER profYiedce Bt Rhe, SeABMER, G dnBifikdnitRerBsf hd Rbstar e used

preferably at least about 70 wt.% propylene, butylene, pentylene, or a combination

thereof.
It is also desirable, according to one embodiment, that the olefin feed
stream of this invention be high in linear mono-olefin content so as to maintain a
25 sufficiently high conversion to higher olefin product having few branches.
Preferably, the olefin feed stream comprises at least about 50 wt.% linear mono-
| olefin, more preferably at least about 60 wt.% linear mono-olefin; and most
preferably at least about 70 wt.% linear mono-olefin. Preferably, the linear mono-
olefin is a C; to Cs linear mono-olefin and has a Cs and higher hydrocarbon
30 content of not greater than about 20 wt.%; more preferably, not greater than about
15 wt.%, and most preferably, not greater than about 10 wt.%.



anot her enbodi ment. In addition, a plug flow reactor design, optionally

wth 25 partial liquid product backm xi ng, provides an efficient use of
react or Wobwhimeoski is preferred, according to one enbodi mpgtyushiialsst he
hydr of ormyl ati on reaction be carried .o in nore than one reaction zone or

vessel in series. Suitable reactor contigurations are disclosed, for

exanple, by Fower et al in British Patent Specification No. 1,387,657, by
Burning et al in U S Pat. No. 4,593,127, by 30 Myazawa et al in U S. Pat.
No. 5,105, 018, byhéolefin feéd @teaind ofkhs inRéition™ee cont@fed WK nickalbabed Beckers et
al. in US. Pat. No. 5,6763,678. Exanples of WO 02/ 0608a3 PCT/ USQL/ : 48: 171
19 i ndi vi dugligemerization ggtekysis dm ordentetiers desireblerdimerand/erligoter ypes descri bed

-by Denbi gh rner. .l enrnl . Reagt o~~ eof vy 1SBN O 521 07971 3, by
Perry et al %u%gnlu Ze'f\%a“.S%QFQE@a%%%@@"? a%ﬁ&%%gﬂ”ﬁ@érﬁ%eésﬁs §85547-1 or any
nore recent cekiddrahintercha@igeable RAN, | TheQt6cedtdsrakealsé RildwiPss lﬂgﬁﬂr éfkfink OW

-reactor wth adequate 5 ,contact of the gas and the liquid flow ng through
the react or Prosgsssht Biaeization prasesses, PLgomerizAtipR pracessesian byjgker elefins
configurati ] J 3: | react or product
liquid, as gxp dég] ﬁgg;g&?%?xégikp#gth%@egpgﬁé@éﬁgg%@ﬁ ag{%f n EP-A-3,985 and
i n DE 3, 220 oBg@mnerisation o6 lightl ¢ fod, partchlatysChEy elefins,|to formps dinet o nedi at es i n

th fact 10 ially inport icals, with th
e g e R ORIy R A TR 1 10 o
by react i ongompeetislly Bafbie nfdk8bAEd éatal?ﬂ?ukﬁ%ttﬁégé‘ﬁf&gﬁ% Elutk bl typi cally

be a m xture of oxydenated cogpounds, since t®he hi gher ol efin conponents
used b makereitos liptitedie Dimesol®, QEAOLS) ang SHOP icmalystsi xt ure of conponent s.

The hi gher ol efinp,15.c0 ents are neral ly. a m.xture of conponents,
because the ol efiq‘ ei’é PSBF?%&?‘SS? ﬁa‘}se‘?g) (ﬁggé’ﬁ“% © Rlofips YVI’{‘E 88{“{"&61@?3 c olefin
product w | ko@ipReésaIThesé BsthpleResardiiestiibel iafgratd@fdensl byHoVR\Manyihhe resul ting
hydrofornyl ati on product streamw || generally be higher in linearity as a
result of t Kelewe {Hivimyginedpndied Homogenaoys Gptalises with Qogrometadlief i n and ol ef i n
conposition pPsk; . rmy |yt | I I process.

i ther in t haPORAE SN oy CORDNPOR A il SREh; Fllik,

hydr of5or ny| 499® 125268 Lintorpatatkelheetds byvkifedenés. e produced are optional ly

al doli zed, a ter[Pg i.ch ipgeludes the ,dehgdr ation_ of the aldol condensate to
form an unsat ur at-88 DIMSEAY dEocephiaccorfing i onug srahodimgnt, gan s ¢agighRItwi t h t he

or opar od sopar SpeRREsuidind BonShbRYNCho sl MiC ol ENARShBRL vor e
hydr of or ny!| ditolroabopt d6CkPastbrabeun 1800 P4 irpt Bgliid bhase. @bk icanbsi iy nfagdr ogenat ed

to the correspondi al cohol mxture. |f desired, the unsaturated al dehyde
m xt ure froﬁﬁo %Sa}t?qg%&ﬂr%‘i‘r‘r@éﬁnﬁé‘res@“%?m%éIny’kﬁg/ﬁﬂhd’@gﬁ&ta@lﬂmﬂ‘émtbﬁﬁds at ur at ed

al dehyde M x§1p@1ysAPhedtvol ddepdabHE %aéc@ga}ﬂ@zﬁgleghf&kw O-?@:Ot her as made

by hydrofornylati'on or by sel'ective hydrogenation of an a roduct, can
have speci akatelystuelhgtnatalysh egmponentsxareinjested sepaBy D8 08rea@idaddsJSOL/ -t 871 20

to their corgrespondi arboxylic acids, ..or condensed wth forml dehyde to
pol yol's, or ﬁmgﬁﬂ‘gﬁfa R lf%f‘ Foe%e"\%ﬁﬁ%%ths 8?1‘*‘@89%3@? B M0y nes. The
aci ds and paighet Slefih prodabriabéprdted RbiRdiaahesus phhsed HRS @actOQ|THR! esters,

netal salts, am des, chlorides, peroxides, and again for imnes and am nes.

5 I n anot hefat@lysownthen boyrcevered andapryclsd: t he hydr of ornyl ati on products of
this 4qivention a ' ol s.
For rra%iron of a sg;ﬁ 8%@%&%%%?{9@3&%2&%@?@85&5}& é@%e# {’g}e@grugé‘?g?n t wo

st ages t hr o OHENOQILEFINGHENITE Sy, The pronesa isdesgliedsih aglatiteadetdieinsat ur at ed
al cohol, in ich case it is desir t or atur.at ed al dehyde as an
Nt er medi at EVangaarhan df?éfsg-,zl?teﬁir(ﬁﬁbéig5o§tﬁjeshg} f&rgéswl@gh 1Si1Beprpesetedr i f i ed,

‘or formed i RERiPGElAEn@ carbonates, which can be used as plasticizers,

surfactants or synthetic lubricants The esters and ethers of the invention,
“or produced by t Kaofireooikel taked dligomevisatidnonajalyst eysem isthe ShélbHighee as

sol Veﬂ} S p%lgttm fl%%clss%s(gﬁbi’). %g §fI'O%' cza‘t:’\arlfs’t iSapCIl‘le%(‘le}./i?If Situ from a nickel salt,

such as nickel chloride, sodium borohydride, and a chelating ligand. Suitable




surfactants, viscosity index inprovers, synthetic lubricants, flane
retardants, 15 |ubricant conponents, anti-wear agents, hydraulic fluids,
cetane i ngpeREdeez drilling fluids, thernoplastic and textiplgRHpsaRSH N9

ai ds, polyner, especially vinyl chloride polyner, stabilizers,

pol ynmeri zabl e nononers and fragrances.‘tsterification is acconplished by
reacting the al cohols of this invention with acids or anhydrides. The
reaction process desirably takes advantage of 20 conventional processes. In

t hese Converl‘@hﬂié%k% Qirifch aﬁ?éfthia %ﬂaéal%ﬁﬁﬁléhh{%t— dﬁ%—e—%ég)ézh%xﬁﬁgfé?gg s and

acids at el evate tures pressures, an rrve ction

t owar d conpltle ligand imcludendiplienyl plassphinodvatic add,pdioalchesylashoaphiveseetictlict .
-Cat al ysts may, be | qyed i ster.i.fi [ reactign. Suitable

catal yats | b S Rarbemeiol ekt dorgie 4 yor s, e q., a
tetraal kyl %ﬁgéﬁl&%’%ﬁbﬁ reabfoP 84 beCdab@dd R bf é‘tlfehﬁ)%rd?ﬁx‘él?é/ﬂgiﬁ’é frbtaba@cdoy! ortho

-titanate, or sul phonic acid containing catalysts, e.g., p-toluene sul phonic
acid or net iyhbat p2BRi andagiressucaanging froprabeutni to abouh k4 Mitaer i fi cati on

reaction product .may_ pe r ved by al kal.i treatnent and water. washing.
Advant ageously. - Eheteii shippaigey S aRick Bt TR s R, SRR ot o, %ol ar
excess rel atofve diétid faed BwdiRfEante ericl dift BHHPE ptddehdedrAthidlél exide (NO)U2/ 01083
PCT/ USOL/ - 48: 471 21 The acid of the ester ma%\ﬂge morganl c or organic; if

the |atter, catabystyehgs thet desciibedsingdy.8f Raters dNo. A25AH83 to Qaleli st als thepr ef er r ed
for plastici . . e ! I tds . | oyed.
nddi 11 onal _ SEHEBIBE PhicHiEincBipbRlih b Rtblcfiod “HCc BTy BpRRE ™ Y

i sovaleri c, amoshouaNGD presontestaatispetse nlordeyanai the sodacbastarsilica, suppdtt. i C,
stearic, i sgﬁ- st eag,i c, ol Eii il er uci C, .S ccinic, phthalic . _

(1, 2benzene he 5218 )?quﬁﬁb,y %‘bﬁ%ﬂi’ﬁﬁl"%}}lc g}n@ﬂmmg}qr@r,noggqsafég oxida8f i c,
azel aic, 2e : i PCTILTY N : £: By 1 2 d3AT iC,

5% Gat oty PN 0l of gtk ShAUTTBLOKE BEKARSO tp SdBRICHOAIRERANR. ©
pyronel |iti ¢he catalyst iscwithttheangt offromabbutdi:] to abephi0lehi ¢ and

Phbaphor ous. and. CHEORR R dRTEdyS T coreit i€ deshables it o 36 1iand o
aci dsjs The eRb&MHS tefpetdtfre FonARE 8 RRHB1A] JOYC k' Ebdut 278 OR Hodirlintelbnpx0 and
[ ?u as drill

neo acids are especially use ing fluids and power” transm ssion
f1ui ds. Phodediante of butens overehpeatslystiof fromyabdes).Adiol e atwout [l ey et ar dant s;
whi | e phosphi t ters provide. vinyl oni.de pol ynmer stabilj.zers. Esters
Wi th nonobaé’lrifgréﬁ fgq%ﬁgqlg%ﬁdsw&g@‘@p’emeﬁ B’E‘]’? qcﬁ‘_?)tﬁfr@e\tﬂtﬂgs and | ubricant
conponent s. efifhdainichtl € isAl¥o ﬁ%ﬂ%@erfeﬁ&h'dtta'rﬂﬂ) E53165i5 to- Rl Be f¥oaMbbat b9 40
carbon atons. Adi gat es, azel ates, and Pht hal ates are especially preferred
for | ubri care abantSflagowe preforably fromghont 4id dasbowiddd carboxylic acids, e.g.,
W th rylic and P j . i ri]ﬁ%? S, suitable
as sole or cormnﬁn@?&?%&%&e@ﬁg‘g{)g%?%@%%ﬁﬁ?%% le%ea, or‘gcﬁﬁﬂgglgﬁ)iﬁéers used in
or as adhesinigks] cavboxiytans. omethis, entbodintendtat tgstr@d@iimsrganib eompowidsofof t he

i nvention na e used as a plasticizer for numerous polyners. Exanples

i ncl ude cel |C\§Yag§)§m§g§1t1_megqctsh\g%a halﬁ_ae%b“é!cfﬁ\é‘r sTh?fm‘é%Wg%mvi nyl conpounds
e.g., styr .e'?:%fnpgﬁnd)éan‘ﬂerﬁyéarlrb%ra%r §bi@h1tbt6n§t@,r33l93§¥:| dafodiateds € 9., .

et hyl ene/ vi nyl “acet at e copol ynefs; hal ogen-containing polyners, especially
vi nyl chl or i(bydrbxyeerboastd), @dyydtoxider ax,anronide. dsemdogenbacetibasid cempel yners with
vinyl ,esters of carboxylic agids sters of unsaturated.carboxylic acids
e.g. 2het hagf??ﬂ%@@go,acéﬁd%’fm P‘érf’ﬂ%e%crfﬁ?ﬁ?ﬁoéc#’ﬁbﬁléﬁg]?’m&ﬁﬁc’post -chl ori nat ed
vi nyl chl or iGigud?@dckiiE bStriffietoaketity | THdHyPE bElGakaly & i9feseAbdd mUWrédter datalr €St -

WO 02/0608. 1 3_PCT/ USQOL/ 48~71 22 The proportion of plasticizer ester to

“pol yner may in&k§. RatenhNa. 47 48289, the descriptipaafdictuisingogeoraiedihersin bibout 10 to
about 200 parr%gengé/ wei ght per 100 parts of polyner, preferably from about
20 to about T drts per 100 parts of polynmer . The esters of the
_invention may be Aiftittr @mbodinesit pf aickelibasyd, oligbmiefizatibi ogtalyst isdreihane

anot her, or in adm xture with other plasti i%ers, for. exanpl e, dibutyl,

di pend§/|, dilheRge by BHBREGRethenp Hgid rr,u_xmrﬁe%ﬂ castpriithium balideqeityat,

di f dodecyl . 16id blARRMcaRR G ARED halldelafl h ohbRtiEDikel At ARG Snixfife DU V!
benzyl phthalate, or m xtures thereof. They y al so, or | steade, be used
with a secondary plasticizer, e.g., a chlorinated paraffin, Texanol

i sobutyrate, or a processing oil. If used in adm xture, it is the total
proportion of plasticizer that is advantageously w thin the ranges given
above. The plasticized polyneric conpositions of the invention nmay be nade
up in nurerous forns and have various end-uses. For exanple, they may be in
the formof a dryblend, a paste, or a plastisol, depending on the grade of
the resin enployed. They may be used, for exanple, as coatings, in dipping,

. g o o o -




WO 02/ 0608.13 PCT/ USQL/ : 18~71 23 isononyl alcohol m xtures, made by

hydr of ormyl ati on and hydr ogenati on of octene m xtures. The invention also
provi des wgo\Whki@ld € process for the manufacture of isooct ap@h&oBsdsSh
wherein the al dehyde from hydrofornylation of a heptene mxture is
separated fromthe hydrofornylation prléduct and subsequent|y oxidi zed.

Havi ng now fully described this invention, it will be appreciated by those
skilled in the art that the invention can be perforn~ed within a w de range

of paramnet L1kl [ bl | t ’c\i@%@%ﬁi spirit and
scope of tﬁ%‘&iﬁﬁ%/%w’é%%@%@% g@g%’\ﬂgﬁlﬁ%ﬂﬁv at &?lgfecs:(ﬁg ?r@g is:

PCT/ USU1/ d8yperaf catalyst isdeberibedfin greatee detiail dn BiS. PajepeNat £7237 B2, dharer i zed or

-ol i gonerized ol efin produyct, conprijsing: coptacting oxygenate witli a

si | i coal unidsegrmiiopefpauchgs moQrnor t%‘ié?? l%ché’trﬁ &8 0 form an ol efin product;

separating a progyloRh th@BIiﬁ%rﬁEl‘?za%nPé‘a@ii%ﬂ,‘%l‘i@hi‘gﬂé}to?éﬂﬂﬁﬁd&ﬂt%‘i n streamfrom

-the ol efin product, erein e separated ol efi'n stredam conpri ses at | east
50 wt3 % pr oypyioeaity, reboneydde am fupthert gdnanded tordesiraddatirivativeprodhetseof , and t he

separ at ed efin stream contai not ..gr eat er than pm_ by wei.ght sul fur
cal cul at edoth?s%ﬁeré‘_fagﬁ? Bmgg Fgai}nn‘tiqq%arﬁt;f% %%@ﬁ»&?%%eﬁé’g&f”é‘f ,oflaalnd contacting
t he separ atig@répefhtich [bée8ssand bptichal blek@ing RAGBHadditi HANBIstiA&tdn0 THeat al yst to
forma diner or oligoner product. 2. The nethod of claim11, wherein the

separ at ed dtaegffin mixeesreas berpsedasdiydencathon dluids anfign salverpsitonamei ght

ot ro9en. SopthRidERaRaBErBb o i O RRLP i ok Lo
claipl, wesging, chenarenphainedeaticls, agnthiemioalsaepicasiag, dtfaol 1 to 8 w. %

i soolefin. 5. The nethod of claim4, wherein_the seggrat ed olefin stream
conpri ses fhreRsiantsqadhegivesycleansss, dplsy andsothqnindysinial gad beusehaldpraducts. or 5,

G111 coal um nophadghbrg AR eH ARG oy R RA e i ham S0 = 7 11

sulfides, which are produced by reacting with a sulfur compound. These are

valuable starting materials for agricultural chemicals, pharmaceuticals, cosmetic
15 ingredients, antioxidants, fragrance components and polysulfides. They are also
used as polymerization regulators in rubber and plastics manufacture.

Examples of other derivatives include alkylated aromatics, using
conventional alkylation processes. The alkylated aromatics can be further
processed to their lubricant components or surfactant derivatives, or used as a

20 hydrocarbon fluid as is.

A particularly desirable conversion process for higher olefins is
carbonylation in general or hydroformylation in particular. These processes lead
to various derivatives, including esters, aldehydes, and alcohols, An overview of
catalysts and reaction conditions of hydroformylation processes is given for

25 example by Beller et al. in Journal of Molecular Catalysis, A104 (1995), pages
17-85, the details of which are incorporated herein by reference. See also
Ullmanns Encyclopedia of Industrial Chemistry, Vol. AS (1986), pages 217 to
233; which is also incorporated herein by reference. Further description is found
in J.Falbe, Carbon Monoxide in Organic Synthesis, 1967; and J Falbe, New

30 Synthesis with Carbon Monoxide, 1980.



WO 02/ 0608-
silicoal um

43 25 PCT/ USOL/ a8~71 8. The nethod of claim11, wherein the
nophosphate is an intergrowmh of SAPO 34 and SAPO 18 or ALPO 18.

9. The ”%B‘Bg(o&fsﬂl aiml, further conprising recovering tgﬁﬁf)ﬁs@gsﬁf

ol i goner pro

catalyst to

uct and contacting the prgguct wi th a hydrof ating

form a hydrofonnyl ated prodtct. 10. The nethod of claim?9,

further conprising converting the hydrofonnyl ated product to an acid or

al cohol . 11
or al cohol
addi ng the
oxygenate t
~contacti ng
ol efin prod
olefin stre

. The nethod of claim 10, further conprising converting the acid

to an onl; | : Gpri si ng
et o o B o g B g an
@ad)odimm'zgdnd hydrogeyowish itheslay dodfefriylatiorocitalyst oc depri si ng:

i t.h | ecul i e | f
TAEGE Bty Siarion g3 eRere flkbemaalie SpBltes bt cont ai i ng
RtAls QF G\ VIIESS the Périsiic systo dptballyRed fchiRfdioal fhi-n stream

-conprises at |east 50 wt. % propyl ene, butylene, pentylene, or a conbination

therecf, an
wei ght sul f
than 0.5 pp

@r triranetad fe pyatasns, andoptionally sath selshefther mesals gs prmotersfan 1 ppm by
t. r -t ha . Laht ni.trogen nd not greater
%&%51}8 f\%/et} g l’?&%“ﬁer 0 Fﬁgt?l%lggcg %a?ép‘é\ﬁll °e°a“1’3?f‘e§ Te OB IR IALORS g and

0.5 to 10 wof%taBeieneitalsvithvarieuligants. MRrefohied 2as aleedbalt,ehddiumtangam Wi th a

ni ckel base
WO 02/ 06083
SAPO- 34 cat

d gligomerization catalyst to forma dinmer or oligomer product.
ppHadiy USOL/ : 48-t71 14. The method of claim 13, wherein the

claim 13, whet oi n e ERpERY caBfify PAYHS Holleclet Mot orpnl e 2

SAPO- 1B AL P@ofiplex] 61 the lkemplekésamin @b neddeiinsitB fromhuatadysh ptebarsespadat ed ol ef i n

stream conp

15

20

25

30

rises froml.tg 8 wt. % i soolefin. .
ligands introduced irfo reaction zone. Seultagle catalyst precursors include, for

example, the respective metal hydrides, halides, nitrates, sulfates, oxides, sulfides
and salts of organic acids. Such acids include formates, acetates, or heavier
alkylcarboxylic acids such as oleates or naphthenates. Other organic acids which
can be used include alkylsulfonic or arylsulfonic acids.

Particularly desirable complexes for the hydroformylation of the higher
olefins of this invention are the carbonyl compounds of the metals mentioned, as
well as those containing amines, triorganic derivatives of phosphorous, arsenic or
antimony, the respective oxides of these derivatives, optionally functionalized to
make them soluble in phases that under certain conditions can be separated from
the organic reactor liquid.

Hydroformylation is desirably carried out at a temperature ranging from
about 40°C to about 220°C. Preferred is a temperature ranging from about 80°C
to about 200°C; particularly about 90°C to about 180°C.,

Hydroformylation can be carried out at conventional hydroformylation
pressure ranges. In general, hydroformylation is acceptable at a pressure range of
from about 1 to about 400 bar gauge. Medium and high pressure ranges are
preferred ranges. In general, medium and high pressure ranges are considered to
be in the range of about 40 to about 400 bar gauge, more specifically in the range
of about 50 to about 320 bar gauge. Within these general pressure ranges CO-

liganded catalyst processes are particularly useful.



17. The method of claim1l, wherein the separated ol efin stream conprises
from2 to 6 wt.%isoolefm 18. The nethod of claim 13, 16, or 17, wherein

t he i soolywbiodkeesd sobutylene. 19. An olefin conposition, eeyRIshiidle; at
| east 50 wt. % propyl ene, butyl ene, pe\rll\gll ene or a conbination thereof, and

contai ning not greater than 1 ppm by ght sul fur, not greater than 1 ppm
by wei ght nitrogen, and not~greater than 0.5 ppm by wei ght chlorine, each
cal culated on an atom c basis, and 0.5 to 10 w. % isoolefin. 20. The olefin

conposi tion of clghiphlPessivd @4 s fddrallyohsideRIRPME birs oFAPRII1IST from 1 to
8 wt.%isoolefin. 21. "The ol efin conmposition of claim™19, wherein the

ol ef i n conp@bPti48N heo sprgeswerefdesirably akpu 180 tostiovtd] Ohar gauge2 Crhe ol ef i n

V0 b2 caos_SEaRiB it grigteblys R st SRR by gonat o o
a hydr of or mhigh medsqurefdgds, conprising: ,' contacting oxygenate with a

-si l'i coal um nophosphat e nol ecul ar sjeve catalyst to forman olefin product;
separating a propyMeARm prgsspredanetis gagrally eorisidemeita baimthesrrariof st ream from

the olefin ?@M@t rek | i at | east
50 wt. % pr o;% ene,wg\é?"?/cl12?12?}%gﬁ%?ﬁ@rﬁgl%ggarb%g@&ﬁg?%% | %fﬁﬂ%@ﬁ?@’and t he
separ at ed oled withstertemratabystsat is slesictblgtoeset veithih hamgk of fronbyboves@bd  sul f ur
calculated o tomc basis, and 0.5,to 10 w,K % isqolefin; contacting the
separ at ed OPE?H%%()?Q&F SRS EXANRIEC 1] E}%‘PB‘PSIPB%%’F‘ %Q%P@'Wgﬂ/st to
forma di merhédiug!d ; | | s | gomer
product with %Hlﬁgcf? gggf ﬁyﬁggﬁﬁg&g&ﬁg@%{ﬁ%g%ﬁ%ﬁggﬁyang?%Or%P%ﬂed pr oduct .
'24. TiWe et A6 bef gurgai s 28othénaxammple, & triglkylphosphineddigendedrogbslheatalyst

hydr of or ni yl. at dyct 10. i d | cohol_ . 25. T t hod of claim 24,
forther compy PERRAdHmbiR if e fenes ot ST 60 of oyl IF veiadle: 56, “the
nmet hod of cl ai m 3ydréferhiifiorr@RRIdoHetArisdioddud & foRepr8suRS rahesd IRO! Y TEr

conposi tion. i ]
CAF. A . A . Ageneral, the low|prassurarangs will badn the rangq offgim about AitRakout A0. A9. As, . A",

A+ AL? AL Bafo‘béﬁg'g‘! eﬂ%u&x !i'i)fe\ssoulll'é\ range of from about 20 to about 30 bar gauge is
15 particularly useful. An example of a hydroformylation catalyst which is
particularly useful in the low pressure range is phosphine-liganded rhodium, more
particularly triphenylphosphine-liganded rhodium.
Other hydroformylation catalysts can be used within the pressure ranges
described. Such catalysts are'described in Kirk-Othmer, 4% Edition, Volume 17,
20 “Oxo Process,” pages 902-919 and Ullman’s Encyclopedia of Industrial
Chemistry, 5™ Edition, Volume A18, “Oxo Synthesis,” pages 321-327, the
detailed descriptions of each being incorporated herein by reference.
It is desirable in some instances that hydroformylation be carried out at a
carbon monoxide partial pressure not greater than about 50% of the total pressure.
25 The proportions of carbdn monoxide and hydrogen used in the hydroformylation
or oxo reactor at the foregoing pressures are desirably maintained as follows: CO
from about 1 to about 50 mol %, preferably from about 1 to about 35 mol %; and
H; from about 1 to about 98 mol %, preferably from about 10 to about 90 mol %.
The hydroformylation reaction is conducted in a batch mode according to
30 one embodiment. Alternatively, the hydroformylation reaction can occur on a

continuous basis. In a continuous mode, a residence time of up to 4 hours is
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or more reactor vessels or reactor schemes configured in parallel are used in
another embodiment. In addition, a plug flow reactor design, optionally with
25 partial liquid product backmixing, provides an efficient use of reactor volume.

It is preferred, according to one embodiment, that the hydroformylation
reaction be carried out in more than one reaction zone or vessel in series. Suitable
reactor configurations are disclosed, for example, by Fowler et al in British Patent
Specification No. 1,387,657, by Bunning et al in U.S. Pat. No. 4,593,127, by

30 Miyazawa et al in U.S. Pat. No. 5,105,018, by Unruh et al in U.S. Pat. No.
5,367,106. and by Beckers et al. in U.S. Pat. No. 5,763,678. Examples of
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‘ 5 contact of the gas and the liquid flowing through the reactor. Advantageously
these plug flow reactor designs or configurations include ways of partial
backmixing of the reactor product liquid, as explained, for example, by
Elliehausen et al in EP-A-3,985 and in DE 3,220,858.
Hydroformylated products have utility as intermediates in the manufacture
10 of numerous commercially important chemicals, with the invention further
providing processes in which hydroformylation is followed by reactions
producing such chemicals. The reaction products will typically be a mixture of
oxygehated compounds, since the higher olefin components used to make the
products will generally include a mixture of components. The higher olefin
15 components are generalfy a mixture of components, because the olefin feed stream
that is used to make the oligomeric olefin product will generally include a mixture
of olefins. However, the resulting hydroformylation product stream will generally
be higher in linearity as a result of the high degree of linearity of the oligomeric
olefin and olefin compositions used upstream of the hydroformylation reaction
20 process.
Either in their pure form, or as part of the mixture in the hydroformylation
product, aldehydes which are produced are optionally aldolized, a term which
includes the dehydration of the aldol condensate to form an unsaturated aldehyde.
This aldolization can be performed with the other aldehydes present in the stream,
25 or with aldehydes that were prepared separately and are added to the original
aldehyde or hydroformylation product stream.
Aldol product is optionally hydrogenated to the corresponding alcohol
mixture. If desired, the unsaturated aldehyde mixture from aldolization can be
selectively hydrogenated to the saturated aldehyde mixture. Any of the saturated
30 aldehyde mixtures, either as made by hydroformylation or by selective

hydrogenation of an aldol product, can have special value when they are oxidized
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" 10% [ & () - acids and polyols are valuable intermediates for esters, polyol esters, metal salts,
amides, chlorides, peroxides, and again for imines and amines.

5 In another embodiment of the invention, the hydroformylation products of

this invention are optionally hydrogenated to form saturated alcohols. Formation
of a saturated alcohol may be carried out, if desired, in two stages through a
saturated aldehyde, or in a single stage to the saturated alcohol, in which case it is
desirable to form a saturated aldehyde as an intermediate. The alcohols are then

10 optionally esterified, etherified, or formed into acetals or carbonates, which can be
used as plasticizers, surfactants or synthetic lubricants.

The esters and ethers of the invention, or produced by the process of the
invention, are suitable for use as solvents, paint coalescers, plasticizers, adhesives,
surfactants, viscosity index improvers, synthetic lubricants, flame retardants,

15 lubricant components, anti-wear agents, hydraulic fluids, cetane improvers,
drilling fluids, thermoplastic and textile processing aids, polymer, especially vinyl
chloride polymer, stabilizers, polymerizable monomers and fragrances.

Esterification is accomplished by reacting the alcohols of this invention
with acids or anhydrides. The reaction process desirably takes advantage of

20 conventional processes. In these conventional processes, it is desirable to react
the alcohols and acids at elevated temperatures and pressures, and to drive the
reaction toward completion by removing water that is produced as a by-product.

Catalysts may be employed in the esterification reaction. Suitable
catalysts include, for example, titanium containing catalysts, e.g., a tetraalkyl

25 titanate, in particular tetra-iso-propyl or tetraocty! ortho titanate, or sulphonic acid
containing catalysts, e.g., p-toluene sulphonic acid or methylsulphonic acid.

Catalyst present in the esterification reaction product may be removed by
alkali treatment and water washing. Advantageously, the alcohol is used in slight,
e.g., from 10 to 25%, molar excess relative to the number of acid groups in the

30 acid.
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Zzl ~p: 10! acét@c,/‘broplomc, valeric, isovaleric, n-heptanoic, n-octanoic, n-decanoic,
neodecanoic, lauric, stearic, iso-stearic, oleic, erucic, succinic, phthalic (1,2~
benzenedicarboxylic), isophthalic, terephthalic, adipic, fumaric, azelaic, 2-
ethylhexanoic, 3,5,5-trimethylhexanoic, 2-methylpentanoic, 2,4~
dimethylheptanoic, 2,4,6-trimethylnonanoic, sebacic, trimellitic, pyromellitic,
acrylic, methacrylic, tall oil, naphthenic and naphthalene-type acids, carbonic,
nitric, sulphuric, phosphoric and phosphorous and their thio-analogous, acids and
Cs to C13 oxo and neo acids. The esters of the Cy and especially the Cy, alcohols
with oxo and neo acids are especially useful as drilling fluids and power
transmission fluids. Phosphate esters are particularly desirable as flame
retardants; while phosphite esters provide vinyl chloride polymer stabilizers.

Esters with monobasic and dibasic acids are preferred for lubricants and
lubricant components. Advantageously the resulting esters contain from 15 to 40
carbon atoms. Adipates, azelates, and phthalates are especially preferred for
lubricant manufacture. Esters with unsaturated carboxylic acids, e.g., with acrylic
and methacrylic acid, provide polymerizable monomers, suitable as sole or co-
monomer in thermoplastics manufacture, or in polymers used in or as adhesives,
VI improvers, and coating resins.

The esters of the invention may be used as a plasticizer for numerous
polymers. Examples include cellulose acetate; homo- and copolymers of aromatic
vinyl compounds e.g., styrene, or of vinyl esters with carboxylic acids e.g.,
ethylene/vinyl acetate copolymers; halogen-containing pblymers, especially vinyl
chloride homo- and copolymers, more especially those copolymers with vinyl
esters of carboxylic acids, esters of unsaturated carboxylic acids e.g.,
methacrylates, and/or olefins; nitrile rubbers; and post-chlorinated vinyl chloride

polymers. Poly(vinyl chloride) is of particular interest.
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admixture with one another, or in adrmxture with other plasticizers, for example,
dibutyl, dipentyl, dihexyl, diheptyl, dioctyl, dinonyl, didecyl, diundecyl,
didodecyl, ditridecyl phthalates, trimellitates or adipates, or butyl benzyl
phthalate, or mixtures thereof. They may also, or instead, be used with a
secohdary plasticizer, e.g., a chlorinated paraffin, Texanol isobutyrate, or a
processing oil. If used in admixture, it is the total proportion of plasticizer that is
advantageously within the ranges given above.

The plasticized polymeric compositions of the invention may be made up
in numerous forms and have various end-uses. For example, they may be in the
form of a dryblend, a paste, or a plastisol, depending on the grade of the resin
employed. They may be used, for example, as coatings, in dipping, spraying,
injection or rotational moulding, extrusion, or as self-supporting films and sheets,
and may readily be foamed. End uses include flooring materials, wall coverings,
moulded products, upholstery materials, leather substitutes, electrical insulation,
especially wire and cable, coated fabrics, toys, and automobile parts.

The invention also provides a composition comprising an ester of the
invention and a refrigerant, especially a fluorocarbon refrigerant, and more
especially HFC 32 (difluoromethane) or HFC 134a (1,1,1,2-tetrafluoroethane).
More especially, the invention provides such a composition also comprising at
least one of a hydrolytic stability enhancer, e.g., a hindered phenol or an aromatic
amine, an antioxidant, corrosion inhibitor, and a metal deactivator. -

Under circumstances where the olefin feed is ultimately derived from a
low-value feedstock like natural gas, i.e., in cases where methane from natural gas
is converted to methanol and the methanol to olefin, the products or product
mixtures may have value as liquid transportable fuels, optionally after dehydration
to the olefin, and if desired hydrogenation to a paraffin or paraffinic mixture.

Particularly valuable compositions produce according to this invention are



10%m&’' () - op#qj qqr W aBoP1 1, f10@% 10%&' () - @10%& ()- @" 10%& ()- @
s10%v&' ()- 10%r& ()-!, &10%m&’ ()-WrstVtttdEoP1
1, f 10@B10¥%2/085s@ 210%1& () - @ 10%r& ()-.F" 10%& ()- 4@ 19%Rkis0) a1
10%r&' ()-tu\uuuuuuv_= 1, f!IL!I 109%& ()-I{LI 10%& ()- 10m 10m
10nB8L0%M&! () - 7F" 10%r8: ()-f5: 10%m8' () - 29v>wexyzVzz[< = 1,
"109Z& ()- @0%& ()-!]m 10%& ()-!nm10%& ()-nt 109Z& ()-! ' 109%&' ()-Vz{{]|} 7~~~
z[ 9+= 10! D 7! 10%& () -, y5109@& ()- ! E(" 10%H#& ()-! (" 10%H#& () -t Z"10%& ()-!t

55 0 RAE o B s

109&’ ( ) - L10%8tch) miktuid%dlhe)inFehBiRalso pnb@&t&s a)vaﬁ\ablEq‘;foc\bﬁl\l/du for a%igfyg ()-
N 0 0 0, | 0, ey
#121/% ‘(Ve& () J@ﬂ@@g&e E’f llsgﬁ{g&&}&ﬂ‘(ﬁ }"9‘&%‘@5/@13(6)]18 hyde from hydrgf%mylatlon of

3 10w () 24180 VRSN M o b PR

subsequently ox1dlzed

)

Having now fully described this invention, it will be appreciated by those
skilled in the art that the invention can be performed within a wide range of
parameters within what is claimed, without departing from the spirit and scope of

the invention.
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olefin stream contains not greater than 1 ppm by weight sulfur calculated on an
atomic basis, and 0.5 to 10 wt.% isoolefin; and
contacting the separated olefin stream with a nickel based oligomerization

catalyst to form a dimer or oligomer product.

2. The method of claim 1, wherein the separated olefin stream

comprises not greater than 1 ppm by weight nitrogen.

3. The method of claim 1, wherein the separated olefin stream

comprises not greater than 0.5 ppm by weight chlorine.

4, The method of claim 1, wherein the separated olefin stream

comprises from 1 to 8 wt.% isoolefin.

5. The method of claim 4, wherein the separated olefin stream

comprises from 2 to 6 wt.% isoolefin.
6. The method of claim 1, 4 or 5, wherein the isoolefin is isobutylene.

7. The method of claim 1, wherein the silicoaluminophosphate is
SAPO-34, SAPO-18, or a combination thereof.
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9. The method of claim 1, further comprising recovering the dimer or
oligomer product and contacting the product with a hydroformylating catalyst to

form a hydroformylated product.

10.  The method of claim 9, further comprising converting the
hydroformylated product to an acid or alcohol.

11.  The method of claim 10, further comprising convertiﬁg the acid or

alcohol to an ester.

12.  The method of claim 11, further comprising adding the ester to a

polymer composition.

13. A method of converting an oxygenate to a dimerized or
oligomerized olefin product, comprising:

contacting oxygenate with a SAPO-34 molecular sieve catalyst to form an
olefin product;

separating a propylene, butylene, or pentylene containing olefin stream
from the olefin product, wherein the separated olefin stream comprises at least 50
wt.% propylene, butylene, pentylene, or a combination thereof, and the separated
olefin stream contains not greaier than 1 ppm by weight sulfur, not greater than 1
ppm by weight nitrogen, and not greater than 0.5 ppm by weight chlorine, each
calculated on an atomic basis, and 0.5 to 10 wt.% isoolefin; and

contacting the separated olefin stream with a nickel based oligomerization

catalyst to form a dimer or oligomer product.
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intergrowth of SAPO-34 and SAPO-18 ALPO-18.

16.  The method of claim 13, wherein the separated olefin stream

comprises from 1 to 8 wt.% isoolefin.

17.  The method of claim 1, wherein the separated olefin stream

comprises from 2 to 6 wt.% isoolefin,

18.  The method of claim 13, 16, or 17, wherein the isoolefin is

isobutylene.

19.  An olefin composition, comprising at least 50 wt.% propylene,
butylene, pentylene or a combination thereof, and containing not greater than 1
ppm by weight sulfur, not greater than 1 ppm by weight nitrogen, and not greater
than 0.5 ppm by weight chlorine, each calculated on an atomic basis, and 0.5 to 10

wt.% isoolefin.

20.  The olefin composition of claim 19, wherein the olefin composition

comprises from 1 to 8 wt.% isoolefin.

21.  The olefin composition of claim 19, wherein the olefin composition

comprises from 2 to 6 wt.% isoolefin,

22. The olefin composition of claim 19, 20, or 21, wherein the

isoolefin is isobutylene.
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separating a propylene, butylene or pentylene containing olefin stream
from the olefin product, wherein the separated olefin stream comprises at least 50
wt.% propylene, butylene, pentylene, or a combination thereof, and the separated
olefin stream contains not greater than 1 ppm by weight sulfur calculated on an
atomic basis, and 0.5 to 10 wt.% isoolefin;
contacting the separated olefin stream with a nickel based oligomerization
. catalyst to form a dimer or oligomer product; and
contacting the dimer or oligomer product with a hydroformylating catalyst

to form a hydroformylated product.

24.  The method of claim 23, further comprisihg converting the
hydroformylated product to an acid or alcohol.

25.  The method of claim 24, further comprising converting the acid or

alcohol to an ester.

26.  The method of claim 25, further comprising adding the ester to a

polymer composition.



