WO 2005/ 031066 PCT/ US2004/ 031341 Process for isonerization of Al pha Aefins
and Conpositions Resulting Therefrom Field of the Invention 5 The invention
relates to an olefinic conposition of Cl16 and/or Cl18 internal ol efins
havi ng enh - i somer content and a nethod of '
conpositioﬁgﬁggggégééund of the Invention While al pha ol Fﬁ%%&ﬁéggﬂa wi de
variety of end uses, 10 certain applications, such as paper sizing agents
and drilling fluids, additionally require the use of internal ol efins.

| nt ernal ol efi ns nmayPbecgsodimmed somernizhbionsofieklyls i @kefonsal pha ol ef i ns.
There are a nunber of aal atopgicsitiows Resulhing sUimerefzadm on of al pha
olefins to 15 internal olefins. H ghly active catal ysts are capabl e of

reachi ng the thernodynamic isonerization limt, thereby giving interna

ol efins mjﬂﬁﬁgﬁlégﬂﬁéﬁpgﬂﬁﬁﬂaigﬂribution of doubl e bond isomers. Internal
ol efi ns sproduceeen ftriicntwan rnatesl eor e (0 Fniluldonposatebnzed. 'c;20

| sonerized olefins for drilling fluid applications  should exhibit a | ow

pour poi nt 20%R% eSndudtarprd oPbefHnS cAEmE afahanAPal CorSanchPAEET A | ow
resi dual ahﬂﬂﬁxﬁk@%hﬁ.a?@%Eggéiﬁﬁsmgfﬁﬂgfghdﬂ %b%%%s@%??ﬁ@'”g1 i's especially

i nportant because toxi Ci e Isoners 1s principally 25 attributable to
t hese fact dakdbvendowf pbeninwénthenol efin mxture is further desired to

be as | ow as posgsi.hbl e. 00/ 03961 discloses. a process of .producing fully
i sonerized Iini%?qflﬁﬁgﬁgie?iﬁ “Hav Eerng%5%’p8%¥1%€¥nP§ ﬁvuﬁs%géh'a
ni ckel 1Dupprted rsi ldpzd/ialattiona, cakakyst as30pkbke deikindgg ademtks and

conposi tions, paper sizing cqnpositions have been reported to benefit from
the incorpbrdthiico®w o?lli”s%%er F‘ElggtbP%ﬂHé. rEE1TE o EhS1sHERC O LRECTBRY ent

No. 6,348, 132 mhich teapghes—an | HRIMals olgfy N $aMbLsduced from the

igomerization of alpha olefins. There are a number of

catalysts known for the isomerization of alpha olefins to

15 internal olefins. Highly active catalysts are capable of
reaching the thermodynamic isomerization 1limit, thereby
giving internal olefins with an equilibrium distribution 6f
double bond isomers. Internal olefins produced in this way
are referred to as “fully isomerized.”

20 isomerized olefins for drilling £fluid applications
should exhibit a low pour point, low residual alpha olefin
content and minimal branching. A low residual alpha olefin
content, as well as minimal branching, 1is especially
important because toxicity of the isomers is principally

25 attributable to these factors. The pour point of the olefin
mixture is further desired to be as low as possgible. WO
00/03961 discloses a process of producing fully isomerized
linear alpha olefins having reduced pour points by use of a
nickel supported silica/alumina catalyst.

30 Like drilling fluid compositions, paper sizing
compositions have been reported to benefit from the
incorporation of isomerized olefins. See, for instance, U.S.
Patent No. 6,348,132 which teaches an internal olefin sample,

wherein the double bonds are near the end of the chain (but

1



wherein the double bonds are near the end of the chain (but 1 WO
2005/ 031066 PCTI US2004/ 031341 not in the al pha position), which renders a
superior paper sizing conposition conpared to fully isonmerized products

wherein t | onds of the olefin sanples are nor 45 stributed
throughoup&Pﬁggggﬁﬁgn chain. It would be 5 desirable tgwincrggééwt e anount

of such "lightly isonerized" olefins in the isonerized mxture. In
addition, a process of producing the lightly isonerized al pha ol efins
having | ovest irstiealalabshapauiten) i sidedi reandess usestpepiper Peber ng
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particul ar pro uséin | ui nmary o nventi on The
i nvention wiededies thea dgodelessbohdsomder thag alghia sbepiﬁs tecreo| mbra( s)

containing an jnte nal atur at ed bond |nternal eflns whi | ni m zi ng
skel et al %%H&i %ﬁ?i FPUd Oﬁ?n%é?zeﬁq i s 5r888§§n£
olefinig @@sﬁmﬂs&bltd Ctra; Afncekdsandher aﬁiﬁn@cpﬂ’lasLQil'elenLE‘ght&Q/fY&ISbZ\eSlfc@d‘a

m xture of internal olefin isonmers, wherein the isonerized olefin mxture

contai ns |ekaf %%ﬁ%@%l@ﬁﬂﬂeﬁéﬂéénmﬁu@ and? BHEE B efi BrECPE8nets and,
optional | y,.-Oh&diy Cu@ LS_%H@IY 200hde: saimi el bekagn ol 8EL0LE E2alh

olefinic |soners Prefera t he anount of Tesidual al pha, olefin content
in the isoeeiduald ahpban@bnbbet|nand@awn@ﬁsf¢@s§8?han119aggrgﬁ@21@@rcent

The | somrer LaRthdaLernal alell miuhy 8 £00sisty dhpfs 29cHixbuEE.OL

doubl e- bon oners. Prefer I'SONEri zé efinmxXture
cont ai s | eissw tdeart i2hlwei @hbmﬁeecénr ued ol efrilild gl famd de6- C8 | soners and,

optionally, olefini i soner,, the renmai nder being C2-C5 ol efinic isomers.
The isonerﬁ&ﬂﬂﬁﬁﬁnﬁﬁiﬁﬁ%~&ﬁaﬁﬂﬁ—ﬁﬂxture is prepared by 30 isonerizing Cl16
and/ or C18 al phgheo! Bhddiscidh tAEL AU RS S €3 Oprdcess of converting alpha
olefins to olefin(s) containing an internal unsaturated bond
(internal olefins) while minimizing skeletal isomerization as
15 well as dimerization. In this process, an olefinic
composgition of Ci¢ and/or C;3 alpha olefins isomerizes to a
mixture of internal olefin isomers, wherein the isgomerized
olefin wmixture contains less than 40 weight percent of C; and
C¢-Cs olefinic isomers and, optionally, olefinic Cy; isomer,
20 the remainder Dbeing olefinic C;-Cs olefinic isomers.
Preferably, the amount of residual alpha olefin content in
the isomerized internal olefin mixture is less than 10 weight
percent.
-The isomerized internal olefin mixture consists of a
25 mixture of double-bond igomers. Preferably, tﬁe isomerized
internal olefin mixture contains less than 25'weight percent
of olefinic C; and C¢-Cg isomers and, optionally, olefinic Cq
isomer, the remainder being C;-Cs olefinic isomers.
The isomerized internal olefin mixture is prepared by
30 isomerizing Cis and/or C;p alpha olefins in the presence of a
solid acid silica-alumina catalyst wherein the weight ratio
of silica to alumina in the so0lid acid silica-alumina

catalyst is preferably from 45:55 to 55:45,



solid acid silica-alum na catal yst wherein the weight ratio of silicato
alumna in the solid acid silica-alumna catalyst is preferably from 45:55
to 55:45. 2 WD 2005/ 031066 PCTI US2004/ 031341 The ol efinic conposition of
C15 and/ or vﬁ}g % Q olefins is preferably passed thr ouggn% Qﬁ%ﬂ il he
catalyst in Single pass or recycle node. The operatin 3rrpera ure of

the bed is nalntalned at 700 to 140 C. 5 Such isonerized internal olefin

m xtures have particular applicability as paper sizing conpositions and as
drilling fluidgsheDeflaflietlcDesapbpitioon offthe Bndferr €d: Erlgith melstfsinsgl n t he
doubl e bond internal .alefin is r._description, 0 hesbcr pt nunber of
t he car bon *Fendt &t ibog??F%ﬁng%moPﬁe ou%Fg HH%dFkﬁor ExXanp %t ' means
t he isonergw&g&gi@ag@hQHHOﬁgﬁﬁbb@nﬁoaé beHWeemga%atSQQORqumdathmedcﬁarbon
of the isoner. Furthe "C3" means the i somer _wherein the double bond is
bet ween t h&benped éﬁdm?b%ﬁ“i‘iﬂec%racfoﬁ of ®thé?PSofrer, 15 etc. An ol efinic
conposi ki on of Glanandofd B Abdhenid,8fd1NS16#An H@xtﬁ?@?rhéﬁél Sl @fiaH s)
contai ning internal unsaturated bonds by contacting the olefinic

conposi ti ompwilikakisdtydasadtabest | #iaing uRPTRCRHE B0yt andheswedghil ingti o of
silicato %qul umna in the solid acid silica-alumna catalyst is from
45:55 to 55745, preferably 50:50. Decreasing the anbunt of silica typically
| eads to aI@&aﬁéadeDéacna@qumtoﬁuﬁhaﬂﬂr¢fefhedrE@hbdim@ntmternaI olefinic
conposition of the .inv i-on .con ) esth 40, wei ght er cent. of the C1
and 25 06-C8 i $8nefS éﬁodl Nheitt lrb Brihi ]tonj‘ﬁ‘oslr?mé d% lrpgcmnClg

i soner 10t heHed éLﬂjﬁmi’iptSirXInﬂ)e\deEIcgﬂ’]tt]ﬁ@r ﬁ&ﬂbo@l’ dgheater tok ddd rieauldfi ng

i nternal ol ef|n| osition contains the C2- C5 olefinic isoners.
Preferably htehéloi‘%’& nE’P?@d i FE&r faRmMple, “C." means the isomer wherein

the double bond is between the second and third carbon of the

isomer. Further, ™“C3” means the isomer wherein the double
bond is between the third and fourth carbon of the isomer,
15  etc.

An olefinic composition of C;s and C;3 alpha olefins can
be isomerized ito olefin(s) containing internal unsaturated
bonds by contacting the olefinic composition with a solid
acid silica-alumina catalyst. The weight ratio of silica to

20 alumina in the solid acid silica-alumina catalyst is from
45:55%5 to 55:45, preferably‘SO:SO. Decreasing the amount of
silica typically leads to a decrease in catalyst activity.

The resulting internal olefinic composition of' the
invention contains less than 40 weight percent of the ¢; and

25 (4-Cg isomers and, when the olefinic composition contains a
Cis isomer, the Cy isémer. Sixty weight percent or greater of

i the resulting internal olefinic composition contains the C,-
Cs olefinic isomers. Preferably, the iscomerized internal
olefinic composition comprises less than 25 weight percent of

30 the C; and C¢-Cg isomers, more preferably, less than 13 weight
percent of the C; and C¢~Cy isomers and, optionally, the C,
isomer and, most preferably, less than 6 weight percent of

the C; and Cg-Cs isomers and, optionally, the Cs isomer.



ol efinic conmposition conprises |ess than 25 wei ght percent of 30 the Cl1 and
C6-CB isonmers, nore preferably, less than 13 weight percent of the Cl and
C6-C8 isoners and, optionally, the CO isonmer and, nost preferably, |ess

than6vve|g,b RSkt of the Cl andCGCB|sorrers and, PQ,% t he C9
i soner. V\% 206)5 031066 PCT/ US2004/ 031341 Typically l'ess ?ﬂ&o&%ﬁn ercent,

nor e typlcally |l ess than 1 percent, by weight of olefins is branched during
the isonerization. Further, the resulting internal olefinic conposition of
5 t he i nverirgrraddnt alawss | esant Rarpsrangighnogser Bepi ¢a by elesﬁefténaalbl%/ | ess

than 6 wei ?&,bﬁc%%lr Cembiyh: ngRr ey reg%g% #SSSbE% gdwe I?ieré:}ggt and

nost prefera éss wei ght percen r esi aIp fin
content. Thescpxmzpmmh of the isomerized product, Whl |l e 10 dependi ng on

the specific co tion f the feedstre is less, than 23 F (-5
C) but greater ?ﬁgﬁh aﬁ&sPérSH?gl F?gg}ﬂﬁge?f ﬁbﬂyc 15°PROFHE Bt 15 ni ¢
ConMposi t5i OR;HeD bﬁvéﬁ@ﬂ&ﬁl zeshte@Abai e thegdsiy easight Clarcehf , al mhwe cl ef
ins or a mxture thereof. 15 Tgl cally, the feedstreamis a m xture on a

1:1 wei ght Rygsherasl Ycigsgnd-hers ol ¥ekelsi ebe R tho LRFP207E0e t BEBBRRP I ght
ratio is furdheriaceept @bl ey NLAdUPI cald ymoéﬁwggéee@&%ﬂ@a@e@m@m%

bet ween 45 to 70 wei ght percent of C16 al pha ol 1- hexadecene) and from
30 to 55 V\Efieg'lmhtp@le@@ﬁtltobfCISSifihm@?aralzﬂlaaIOdﬁél@I @pnhe(ll oct adecene) .

LY, e SERISTATAN L A O 0 keal el b te! Y i e
al pha 10l efdepecwiitng nong tleef Bpeci £bapasintposi tiienpref endlad yféedstreé&ﬁ passed
Oy 2 adsgrptl 87D, GOl 0ung, o, Tl ekl oheveadseLbepl. o yumore
and typically greater than -15° C.
The olefinic composition to be isomerized contains a
feedstream of Ci5, Ci13 alpha olefinsa or a mixture thereof.
15 Typically, the feedstream is a mixture on a 1:1 weight basis
of Ci¢ and C;3 alpha olefins though 40:60 to 60:40 weight
ratio is further acceptable. More typically, the feedstream
contains between 45 to 70 weight percent of Cis alpha olefin
(1-hexadecene) and from 30 to 55 weight percent of Cis linear
20 alpha olefin (l-octadecene). Typically, the feedstream would
not contain greater than 4 weight percent of Dbranched
olefins.
The double-bond isomerization of the Cis and/or Cig alpha
olefin containing olefinic composition is preferably first
25 passed over an adsorption bed containing a molecular sieve
adsorbent to remove water. The wmixture is then preferably
passed over a guardbed or absorption unit containing an
alumina-based absorbent to remove certain catalyst poisons.
This partially purified feed is then double-bond isomerized
30 over the solid acid silica-alumina catalyst. The operating
temperature of the igomerization bed is from 70° to 14¢° (C,
This heating step may either be a batch or continuous flow

reaction.



passed over a guardbed or absorption unit containing an al um na-based
absorbent to renove certain catal yst poisons. This partially purified feed
is then doubl e-bond isonerized 30 over the solid acid silica-alumna

catal yst. Th$.4P6led Ng tenperature of the isonerizati gprheshodsifhiom 70 to
140 C. This %eatﬁ}"lr ng step may either be a batch or cont?nuous ‘* ow

reaction. 4 WD 2005/ 031066 PCTI US2004/031341 The solid acid silica-alum na

catalyst may be prepared by precipitating alumna in a silica slurry,

fol l owed by fiFhagsolada aeriel erirld@ampdeninfe cesrdlryst MRy Hfe Rraisiesd by
reducing t . ' i L frromitsrelati yelyr-hi 9k, BELSf er 11
to 3.0 by %ﬁe%d%%@g%%@gz é?ﬁ@%ﬁa n‘ilneral laci % suchryg's 88| fu‘!rd?c aci d.

Thi s resul tfiringt heIThoanateberreai modshi che pastyygel maynbe pirrasidd dy gel

has been enerated, . the pH.is adjusted.u rd..to approxi-mi.ely 8.1 t he
addi tion O%EQHCéPﬁmtRSt ?,Hpscl#chgoa ué“odﬁlﬁiﬁ%\g%m%ﬁﬁn}a.l ce ]tvr%ypllfl@?y 8.11is
reacheds prgciqi tarépni1bednss . &t birhiche poidiltidotdf t Be salramignatiteand

alum num sul fate are added at a rate sufficient to majnt inn%qhe pH at 8.1.

Once al | ofCiRe SACHmATUAEHYACe A52E bedtigd dP LTS €l gt ded to

bring the pi up t©haPPr Oyamiel ¥el0. 3. ohbe higd pHiial5geequhied Herror der
that the sulfate may be washed out of the slurry. The naterial at this
point is adgehesRtsPur EPpe PHelssapiaskedndpvaied soeli WpRreFitadduded Wi &Y t he

al umi na prt?x%uraaﬁﬁiéﬂdof%x&“ | GG 2ent BEN %@ggﬁdai’ i2fed he olurry by
treatment of the slurry wt el oni zed water . The washi ngs preferaebly
occur ilf stthgespH woth &.He i&rskearhkidng pyplcapétatiph g nisul f ate themoval ) .

For e seqag gyt Dhe, B e oA IEL kY St g | e

removal of e lsagtitiaaes tof maodiunh AhtepHtBES8.1. Once all of the

aluminum sulfate has been added, more aluminate is added to

bring the pH up to approximately 10.3. The high pH is

15 required in order that the sulfate may be washed out of the

slurry. The material at this pecint is a thick slurry. The

sulfate and the sgodium, introduced with the alumina

precurgorg and sulfuric acid, are then washed out of the

glurry by treatment of the slurry with deionized water. The

20 washings preferably occur in stages, with the first taking

place at pH 10.3 (sulfate removal). For the second wash, the

pH 1is decreased to approximately 6.0 to facilitate the

removal of sodium. Finally, the pH 1s reduced to about 3.7

to allow removal of the last traces of sodium. After this

25 wash, the pH is increased to 5.0 by the addition of a strong

base, such as ammonia. The pH must be raised to enable

filtering of the slurry. After the washings are completed,

the material is spray dried to vyield, as a final powder,

amorphous silica-alumina. The BET surface area of the

30 catalyst is typically greater than 400 m?/g with a total pore
volume of 0.7 to 0.8 g/ml.

Egpecially preferred as the solid acid silica-alumina

catalyst 1s the X-600 catalyst, a product of Criterion



25 wash, the pHis increased to 5.0 by the addition of a strong base, such
as ammoni a. The pH nust be raised to enable filtering of the slurry. After
t he washings are conpleted, the material is spray dried to yield, as a

final powdgy hous silica-alum na. The BET surfac e 30
cat al yst is gﬁ}@f@y greater than 400 n2/g with a tot aFCﬁgrg%oﬂ(bé# Erre of 0.7

to 0.8 g/m . EspeC| ally preferred as the solid acid silica-alumna catalyst
is the X-600 catalyst, a product of Criterion 5 WO 2005/031066
PCT/ 1J 820043151@319411 Ceat ahyst c@cb;alThics igatcalppdil e o fc ajpripier iGfings grigtiezi ng

ei t her or_a bl d 6C i SO o.re oL
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contacted with the solid acid silica-alumnpa catalyst, the olefinic
conposi t i 0RRdf BBJEERRBFFT C&s P RFeFCRtGRer adsor ption bed which,

preferagl y contahng %x@'e%%@baﬁnoﬁ'eengﬁﬂet@d%‘éﬁ?@ntcddtafcf&lea m@@&ort}hbl on
unit is a nol ecul ar sieve, either 4A or 13X. 10 The !olefinic

conposi t i osofléddseidamiilicahahupied eFabtlysthasdal SRFiRIT ARBIRIIR NI t or
guar dbed fqr, egs;:]l%ggm legfb%fgggh tﬁ‘ééllengve g@%@l ;ggs ts_;L%s phaclhdidpg Lew s

bases such "as phosphi nes rom t i near pha oI in feedstream The
absorpti onpme:f'ereblguaw:dbed*xwaefmlamylacomavm afihd Saasembert; irtpdthis

preferably %&068 Fr%{lla%lg%n;?% ni n Cogl%al |t i b(legt npunt s, Of%ﬁ?ﬂl 8'1%59 or

=
nmagnesi um & i TTSUTT ace ‘for In a

preferned node, The Qo8 effihakumciolsiitliohe f@éﬂédﬂ&fm& iiss el (pﬁﬁafendabaly is
fairly pure alum na made by conbi ni ng 20 aqueous sol utions of sodi,um
al unmi nat e RAGS§FUNPREAM <l §tb§°iri?t118 i o‘émst'uf fAtci GHeregegi vEoR pH dfime

appr oxi mat gh¥ £8cQenft t¥hiehovBOLREaPrECi Phifiion piclhe &) UmAG ofeeEs. The

resulting such as phosphines, from the linear alpha olefin feedstream.

The aksorption unit or ‘guardbed preferably contains an

15 alumina, most  preferably an alumina containing only

negligible émounts of calcium or'magnesium and do not exhibit
microrods in their surface morphology.

In a preferred mode, a 0.8 mmlalumina trilobe extrudate

is employed which is fairly pure alumina made by combining

20 aqueous solutions of sodium aluminate and aluminum sulfate in

'ratios sufficient to give a pH of approximately 8.0, at which

point precipitation of the alumina occurs. The resulting

‘slurry is then washed to remove undesired ions, primarily

gulfate and sodium. The pH 18 then increased to

25 approximately 10.0 by the addition of gedium aluminate.

Sulfate is then removed by washing. The pH is then reduced to

approximately 7.0 by the addition of a strong mineral acid,

such asg nitriec acid, and the sodium is then removed in the

wash. The material is then spray-dried to give the finished

30 powder. The preparation is done in a batch process; the

precipitation requiring about one hour. Such products have a

BET surface area of about 210-230 wm?’/g an average length of

1.5 to about 3.0 mm, an average diameter of about 0.77 to



slurry is then washed to renove undesired ions, primarily sulfate and
sodium The pHis then increased to 25 approxinmately 10.0 by the addition of
sodiumalum nate. Sulfate is then renmoved by washing. The pH is then

reduced tow@RRsMNbigately 7.0 by the addition of a stro ' cid,
such as nitric acid, and the sodiumis then renoved in ?ﬁg)ﬁb@\)ﬁé .lsqhe

material is then spray-dried to give the finished 30 powder. The preparation
is done in a batch process; the precipitation requiring about one hour.
Such produgbsuhafe 94 "BETaBYr Paceedradn B@r%\béaﬁmgierzyég MY anl hverage

l ength of _iL %%_t%@@pt 3.0 nm an average dianeter of about 0.77 to 6 WO
2005/ 031066 PCT/ US2004/ 031341 about 0.94 mm and a nedian pore diameter of
about 115 to abbuern=B0ivelyAl ttdrenatliuvehg, inhehel apseret i hmidbswypbieon unit

may be an_alumina trilobe shaped al um n r S a ~5¢1l5. 5
avai | abl e PPOI%TRQ%EEEEE]&P%I%F?%Q% y%ﬂsr,&%@en?rmﬁ&ot%dc%%&rh o}ﬁ%{?{'sh %ﬁg’a BET
surfacesar egadf alaboutf 200 mRitglLegha agwBRgEdtaligthsof debmawyaboutsudh0 mMm
an average dianeter of about 0.77 to about O. 93 mm and a nedigl% por e
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activated by heating to a tenperature between from25 to 500 C. in flow ng
ni trogen af Qtlﬁoé)pﬁgr it® prleastur @ 24han pggney i Pedivh Pereafippgtent ofn a
react or opghgf_lgdlgéo]m 15 between 700 to 140 C. and from5 to 25 psig to
produce the Inear internal olefin mxture. No post treatnment is required
to be ¢dnduct edThdheliesdmiri zamipomslitd onot fqeeiatireesd 19 pheveetbrit@cted

t her nodynanmij

_ ( m,c.eguilibrium A%t.rlf:_rcm)_d_namgeqii(ibriur’q,hé‘ullalzo i
i soneri zat f’“&ﬁhhggeo %ifr‘#leadmr iy Fnan aﬁ%ﬁ% Yt el {Pediiatyst 18
activated by heating to a temperature between from 25° to
50Q° C. in flowing nitrogen at atmospheric pressure. The
isomerization 1is carried out in a reactor operated from
15 between 70° to 140° C. and from 5 to 25 psig to produce the
linear internal olefin wmixture, No post treatment is
required tc be conducted.
The 1somerization is not permitted to proceed to
thermodynamic equilibrium. At thermodynamic equilibrium, full
20 isomerizatien has occurred resulting in an approximately equal
distribution of the C,-Cy and, where a (i3 serves as the
olefinic feedstream, Cs; isomers. Operating conditions are
varied to  prevent full equilibrium from  occurring.
Preferably, the isomerization process of the invention
25 proceeds until between from 40 to 60 percent eguilibrium has
occurred. 2s such, an equilibrium distribution i1s not
achieved.
The linear internal olefins produced by the
isomerization process of the invention are useful as paper
30 sizing compositions as well as fluid drilling compositions.
When used for paper sizing, the isomerized olefinic
composition of the invention containg, in combination with

the isomerized clefins, at least one paper sizing additive.



di stribution of the C2-Ce and, where a Cl18 serves as the clefinic
feedstream C9 isoners. Operating conditions are varied to prevent full
equi libriumfromoccurring. Preferably, the isonerization process of the

i nvention @ﬁﬁﬂﬁﬁ%gs until between from 40 to 60 percegt ,ﬁﬁg&@i’g&' um has
such, a aTh T

occurred. n equilibriumdistribution is not chi eved. e linear
internal ol efins produced by the isonerization process of the invention are
useful as paper 30 sizing conpositions as well as fluid drilling,
conposi t i dfiken Whsedused faor ppaper &1Zind), CORPCOF3bRER; zdde| éPPRPELZed

conpositio . the | miﬁﬂ,t‘i C i N i pat i el rized
ol efins, a‘?l%%ar&sjt@oéne papletgl%srﬁ %r}tr?glea gllltyl \?gﬂgg%‘q%oh%%\g%gilo%g weIBHE
PCT/ US2004p&34841 oheheuskdand L;plpeissngrmgardnpopittiooallyhethsoferi zed

ol efinic conpositi referably contains l.ess {han 2 ight .percent of the
Cl and Cé6- rf‘%"rre%g“egng,em(?ﬂif‘f%ﬁal PSHO9 he- o Cltzég?nsro; et\ﬁégrcerrﬁfg% é%ﬂsbei ng
the C2-1L5 phgdi niig | SGART Shy5 idaReboratshaed ity | tigor papatd nghd npapthe paper
t he paper sizing conposition containi ng the isonmeri zed, olc(ffi ngc _

conposi ti ofLZiME t EPRPCPAESPPor SOPRGEPARIusddeher LPAMEHEFFY n@ARTERAE the

conposi t i ofoREYs 2181 dNCOor PR& ak&dmi M AcbPSoPRPRIg” [ 48ehbedi nBreihhBhall
conposition nay serve as internal sizing 10 agent), or may be applied to the
surface ofme¢de padertie  eompogifd csomsd’sids dicoxpesatad duEpatBesPEPAY

agent) . The. paper (91 21 N GRTRASIHL90 1BRY nby Ldiatd Nl UdgoLhes oTBLpgi al s
such as, for examg & alum "as PP as pi gnent's, iTTers and ot her

i ngr edlEent sgémat, ney ey tiypiaadliedadaedHeo sl fpapert the wapemng (¢oapesitions
of the invention may, also be used in gonéunct.i on with other sizing agents
so as to obtRi ‘ﬁom%%littli% SEYPRg A8 PRELRCS For“ 1S (38R cati oni ¢ agents may

be used in conjimet boPeir Dzihe b6@PBEIE€idhH Xhaly €EuBUESr include other

materials such as, for example alum, as well asgs pigments,

fillers and other ingredients that may be typically added to

15 paper. The sizing compositions of the invention may also be

used in conjunction with other sizing agents so as to obtain

additive sizing effects. For instance, cationic agenfs may

be used in conjunction with the isomeric mixture. Such

materials are cationic in nature or are capable of ionizing

20 or dissociating in such a manner as to produce one or more

cations or other positively charged moieties. Such materials

which may be employed as cationic agents in the sizing

process include alum, aluminum chloride, Ilong chain fatty

amines, sodium aluminate, substituted polyacrylamides,

25 chromic sulfate, animal glue, cationic thermosetting resins
and polyvamides.

The amount of the sizing composition that may be
employed to size paper may vary depending, for example, on
the particular sizing composition employed, the particular

30 pulp involved, the specific operating conditions, the
contemplated end-use of the paper and the like. Generally,
smaller amounts of the sizing compositions may be used

initially and, if necessary, increased until the desired



materials are cationic in nature or are capable of ionizing 20 or
di ssociating in such a manner as to produce one or nore cations or other
positively charged noieties. Such materials which nay be enpl oyed as

cationic aWE()ﬁs;b:ﬂoetﬁhe sizing process include alum al p&lgwﬁ‘gkﬂgl de, long

chain fatty ~anines, sodium aluminate, substituted polyacryla

chromc sulfate, animal glue, cationic thernposetting resins and pol yam des.
The amount of the sizing conposition that may be énployed to size paper may
vary dependllﬂgngf@ffea’an‘phéerohhetﬁbrwﬁtqaélﬂ% 5t AgaFheshpodiasigibdapl oyed,

the parti c% %ce%@rgtl:ll énvgf veghet h&dﬁ el fd@g%%éeﬂtdnrég Gondi tlmg?,Zr pkhe

cont enpl at €4 use t he paper an neral |y, anount s
of the sizienglogaposit ithes qmmpdse tised baiseidt ical | yhandryi wehgbesodr yhe

i ncreased un t he desi.red WD, 2005/ 0310 6 PCT/ U52004/ 0 41 i Zi ng

ef f ect undBPEPhémcﬁk&%rTEfLﬁﬁgB%dl EPEENCIREd. " s Pa¥I &3 g@nc%%%}a |%n§: of the

Si zi ng sonpBsiiti @@sp@@@as e eon .enpl oyed in the conposition based on the

dry weight of the pulp.in the finished sheet or web, may fromO0.5 to
5 about 20 pounﬂ%elbel‘lsﬁén as\erfiiddd s Tavdel| 1585y lfgfcﬁ‘i'eiflzte%egqiﬁﬁ?élﬂ Czed

olefinic coppesition eeﬂtamg '1%%% tehan 40 wség@st pgecesht obrt heCle, and
C6-C8 isoners and, optionally, the C9 isonmer; th remai nder being the C2-C5

ol ef i ni ¢ i sofer §s-Gostigpmefrer al@lﬂy1 100peéena hin, 13tk¥@| ofit peramerti. Abgel | bore
h b | d | d d
may then ?eﬁé'm!i&g bQYLngntl{h%f i Rg LALe;Lhe vel, h}g?uéey&%t r ﬂéfe’}%ﬁ i

cont ai ni ng the i sonerize i C”cOMposi T on. herein i ng
fluid" 19halllesisnchaﬂel%taelighaspelrmds asA wel lbase oidy ithawatter damilledons. 15

The fol lowng non-Lijriting examl s, andooomparatiye  dommaghiatisqng, bring
containing the isomerized olefinic composition. As used
herein *“drilling £fluid” shall include water-based muds as
well as oil-in-water emulsions.

15 The following non-limiting examples, and comparative
demonstrations, bripg out the more salient features‘of,the
invention. All parts are given in terms of weight units
except as may otherwise be indicated.

EXAMPLES

20 Example 1,

X-600 (56.5g) was loaded into a standard fixed bed
reactor. Two additional reactors were loaded with eguivalent
catalyst charges. The catalyst beds were activated at 350° C
in flowing air then cooled under flowing nitrogen. For the

25 isomerization, the catalyst beds were brought to 70° C. 1-
Hexadecene feed was then started at a flow rate of 78 g/hr.
The flow was maintained for 117 hours, after which the run
was stopped. The product from each of the reactors was
combined to give a single composite sample weighing 26.2 kg.

30 Analysis showed the product contained 227% by weight dimer.
No increase in branching of the hexadecene was detected. The
double bond isomer distribution for this sample is shown in

Table I wherein the first number before the carbon length



invention. Al parts are given in terns of weight units except as may

ot herwi se be indicated. EXAMPLES 20 Exanple 1. X-600 (56.5g) was | oaded
into a standard fixed bed reactor. Two additional reactors were |oaded with
equi val ent _ catal yst charges. The catal yst beds were ac 500 C in
flowing ai VA X‘I%I ed under flowi ng nitrogen. For the %&éz@g‘ﬁ@ 34 ation,
the catal yst beds were brought to 700 C. 1- Hexadecene feed was then started
at a flowrate of 78 g/hr. The flow was nmai ntained for 117 hours, after

whi ch the danotmmstBEOppedti$heo¢rddmtﬂkﬁﬁdmléaahiof Fhe exaopdes Was

conbi ned t jve a 5| 0S ign - n Sis
showed thegﬂigod‘ﬂ%? %o al ne%‘@ }g%yesl\?'wﬂfgk% \qu%li %Oﬁigi Flr%érgjgzé%elﬁn%%%anchl ng
of the hexadecrdeamastter@cicadbothef dbabhexbdadensonerndirst rithutthem, f or
this sanple_ is shown in Table | bef ore the carbon

th
onet D G Shohy BeTDRCtReT/ EabEBrBS TSI CHEnEORETE nBoRan L GRS

doubl e pondneFEni£Xadmd Sourdh CHEbofEansthd ehétad@ierd el Rinkat, h%tdoubl e bond
is between the second and third carbon of the hexadecene isoner. Further,
"3-Cl6" means the isoner wherein theTGB&BI% bond i s between 5 the third and

fourth car e ] e P-Cl 6
e e e e e S e e i e e R
36.1 19.910:9 10. 215 2 Ema,rml e84 (Com)ar 1t ilv.e) st@ndard

fi xed bed [reactorl was Wi@%ﬂlitiﬁr ing a
ferrierite isétypi @6str s -dsed T U S7- Patlerit- No| B; 849, 960.
The cat al yst—wasactitvatedat—350—C under—ftow ng T tTogemn. For—tHre

Example 2. (Comparative)
2 standard fixed bed reactor was loaded with 10g of a

10 zeolitic catalyst having a ferrierite isotypic structure, as

digscleoged in U.S. Patent No. 5,849,960, The catalyst was
activated at 350° € under flowing nitrogen. For the
isomerization, the catalyst bed was brought to 120° C. 1-

Hexadecene feed was then started at a flow rate of 43 g/hr.

15 The flow was maintained for 48 hours, after which the run was

stopped. The product, 1.9 kg, was then analyzed. The
product contained 5.4% by weight dimer. Branching in the
hexadecene was increased from 5.7% (feed) to 7.4%. The

double bond isomer distribution for this sample i1s shown in
20 Table I. Table I <clearly shows that X-600 is far more
effective at reducing the alpha olefin content while not
moving the double bonds deeply into the chain.
Example 3.
X-600 (13.9g) was loaded in a fixed bed, recycle batch
25 reactor, l-Hexadecene (250g) wasg loaded into the feed
reservoir of the reactor. The catalyst was activated at 100°
C in flowing nitrogen for 14 hours. The reactor (catalyst
bed and feed reservoir) was heated to 120° C, and olefin was
flowed over the catalyst bed at a rate of 500 g/min in

30 recycle mode. Samples were taken pericdically, and isomer

10



i sonerization, the catal yst bed was brought to 120 C. 1- Hexadecene feed was
then started at a flowrate of 43 g/hr. 15 The flow was nai ntai ned for 48
hours, after which the run was stopped. The product, 1.9 kg, was then

anal yzed. e ct contained 5.4% by wei ght diner. i in the
hexadecene&&a@oiﬁ'ﬁgr&gased fromb5.7% (feed) to 7.4% The %@ﬁ%@%ggg i soner
distribution for this sanple is shown in 20 Table |I. Table | clearly shows
that X-600 is far nore effective at reducing the al pha olefin content while
not . novi ngiekeilgiime eiads teaes FamALes t HeS cH B amie 3I-x- 8b8s(13. 9g)
was | oaded_] i 1[%3._% recy b h a s e e 509)
was Ioadede%c%{\%l% h)(;ﬁ?lee artéa;%erglclg)?qr g%gt hlég?géélﬁt g%gt'lrhlgo dc%%?y?’t%ﬂmég
activat ed abnifolled byn Hdtali ngmei tnogenefprld pwiass. The reactor (catal yst
bed and feed reservoir) was heated L.y 20 Icf’ and olefin was flowed over the
catal yst bed at a rate of 500 g/mn’in recycl e node. Sanples wefe taken
periodically, and isoner 10 WD 2005/031066 PCT/ US2004/ 031341 distri butions

fromthree saml ds a& showns i -Tall B4 léis Thi-g1sexeupl ¢ | i7l-lust [ @tess how the
| sorer o S HARDE S CUTE o PO T FRCh T L2 LSO Prpsss
54.1 24.4 . Rours B 0 #9023 29nArd2:28148-3 29 H-32,23922 11 & D 0.6 4
hours 1,4 [82h6u?4. 6. .K6. B 3PA.05 |528.4. 115.3 |51Ex@npl &. & Canparlat2 vie The sane
reacti oh conditions described in Exanple 3 were used, except that the

catal yst used was the ferrierite zeolite of Exanple 2. The catal yst | oading

was 13.9 g

Example 4 (Comparative ‘

The same reaction conditions described in Example 3 were
used, except that the catalyst used was the ferrierite
zeolite of Example 2. The catalyst loading was 13.9 g.
10 Samples were taken periodically, and isomer distributions
from two samples are shown in Table III. While it 1is
possible to control the isomer distribution by batch time, it
is not possible to obtain the isomer distributions of Example

3. -

15 Table TII

Time | 1-Cl6 ;j 2-C1l6 | 3-Cl6 | 4-Cl6 | 5-Cl6 | 6-Cl6 | 7-Cl6 | 8-C16
1 hour| 28.9 19.6 11.5 11.7 8.7 8.5 7.4 3.7
4 hours| 1.8 17.2 13.4 16.2 14.2 15.4 14.7 7.1

Example 5
This example illustrates the ability of X-600 to achieve

full isomerization. X-600 (30.2 g) was loaded into a
20 standard fixed bed reactor. The catalyst bed was activated
at 350° C in flowing air then cooled under flowing nitrogen,
For the isomerization, the catalyst bed was brought to 120°
C. 1-Hexadecene feed was then started at a flow rate of 40

g/hr. The flow was maintained for 67 hours. The isomer

11



10 Sanples were taken periodically, and isonmer distributions fromtwo
sanples are shown in Table I1l. Wile it is possible to control the isoner
distribution by batch tinme, it 1is not possible to obtain the isoner

di stributi le 3. 15 Table Ill Time 1-Cl6 2- z - Cl16

S G6 o1 RIS % 0800 0 6 11 boa1. v 6, I il GO
1.8 17.2 13.4 16.2 14.2 15.4 14.7 7.1 Exanple 5 This exanple illustrates
the ability of X-600 to achieve full isonerization. X-600 (30.2 g) was

| oaded i nt GIELIFELRIET 13 xSHBDER PSR oRLETheldat@VFSt WePRRIE &kt i vat ed
at 350 C inpfdi@MiRg air then cool ed under flow ng nitrogen. For the

i sonerization, the catal yst bed was brought to 120 C 1-Hexadecene feed was
then started at a flowrate of 40 g/hr. The flow was naintained for 67
hours. The isomer 11 WD 2005/ 031066 TPE¥FUSS004/ 031341 distribution for a
sanpl e taken after 17 hours is shown in Table IV. Table 1V 1-Cl6 2-Cl16
3-Cl6 4-Cl6 5- :}Lgc?é;t,jzb_clj; 12: ié: tﬁ-‘cﬁﬁd i{’gf@_ 2 L LN _dB; LS;J—‘%'.L 13.4 6.5 5

From t he for egptag—Ht—wtHt+be—obs e ots—Vatt and

nodi fi cations tmy-Be letPeBt bd 4nilt hohif - 7 ded&rfi ngl4 rbrh £Ret v & -Spilrit and
scope of the novel concepts of the invention. 12 CLAIMS 1. A process for
i soneri zi ng an i NG, C ifion £y $i '%]b% Eﬁg@/ e Al efins
to ol ef i%n(s) 5%18"5%%{ glﬁa‘ ngg}e)l%gsélnr%gce)'r ngt(f)nﬁnsgt %%ate onéioconprilg}uﬁ%&@é
variations and modifications may be effected without

departing £from the true gpirit and scope of the novel

concepts of the invention.

12



contacting the olefinic conposition with a solid acid silica-alum na

catal yst, wherein the weight ratio of silica to alumnais from45:55 to
55:45, for a time sufficient to render an isonerized internal olefinic
conposition having 10 | ess than 40 wei ght percent, of Cl and C6-C8 internal
olefinic isonmers and, optionally, C9 internal olefinic isoner, the

remai nder being C2-C5 internal olefinigijggaers. 2. The process of Caiml,
wherein the isonerized internal ol efimrc—onposition has |ess than 25

wei ght 15 percent of said isoners. 3. The process of Claim2, wherein the

isonerized internal Ql@fddi$ GUPOSiddndtitand ess t BaBridiwel 8bhpobet £oRL
of said isoners. 4. The process of Claim3, wherein the isonerized 20

i nternal ol efdmyircisdorgpostid onahdgoress<isham lehiei ghtepersentto of osafin (s)

i soners. 5. Th% pracess of any . ong of .Cl ai ns tQ 4c1mh rein the _anpunt

f
resi dual “al FIPARGIEHY contnt  +RCEAE s onet 178 T A % r ndt bt ef | ﬁ?%prlsmgo

conposi tiondohtlaeas dhand weighinidS> pemeertiti®n TRE UM ocesss@fi@anyzene of
Caine 1 to 5 wherein the alpha olefin olefinic conposition is passed
t hrough a be&dlis@rmediwiing ttetabyet, acihersiin cdhal vailshtcaedlipstot 7siThea

process of aim6,.. wherein_the qperating..30.te ratuyre of the bed is, from
0 T o 140 oo AL b obERE 4 A e B S 7- ShRerei e o pHa S8 of P
ol efinic comesield 0Bn PLéShet PzHQI NhEOM AT @ oMt ¢ t Bempelsiid iagi dhaving
silica-alum na catalyst, is passed over a water adsorption bed. 5 9. The
process l8f degism Shapherdd n weHaliat eve ot pt i oh  Bed a06ht dienSsa hpteend hr

sieve. 10. yi%fgrn%%essisogmeq:sal magd,vm%rp 'i%ntaqe.Lya,l pr@g Olier}cﬁenrnal olefinic

isomer, the remainder being C,;-Cs internal olefinic isomers.

2. The process of Claim 1, wherein the isomerized
internal olefinic composition has less than 25 weight

15 percent of said isomers.

3. The process of Claim 2, wherein the isomerized
internal olefinic composition has less than 13 weight

percent of said isomers.

4. The ©process of Claim 3, wherein the isomerized
20 internal olefinic composition has less than 6 weight percent

of said isocmers.

5. The process of any one of Claims 1 to 4, wherein the
amount of residual alpha olefin content in the isomerized
internal olefinic composition 1is less than 10 weight

25 percent.

6. The process of any one of Claims 1 to 5, wherein the
alpha olefin olefinic composition is passed through a bed

containing the solid acid silica-alumina catalyst.

7. The process of Claim 6, wherein the operating

30 temperature of the bed is from 70° to 140° C.

13



ol efinic conmposition, prior to being contacted with the solid acid
silica-alumna catalyst, is passed over an 10 absorption unit or guardbed
for atine sufficient to renove catalyst poisons. 11. A process for

i somerizing an ol efinic conmposition substantially as hereinbefore described
with reference to the Exanples. 15 12. A process for sizing paper
conprising isoferi Zitgy groad=f i pifc Chapasi t bonoacchr diwhg ried nanyhenea bfha
Clainms 1 to 11, conbining the thus formed isomerized internal olefinic
conposi ti onOAPER Tat 01 ebsi IenE PRSI I§io ngPadart ihe Pelrer Mordasdsér itk ng

conposition d Ay orati.ng Sai g paper Lzin C%QR§E% i i.nt
t he paper. Ege A%%?ggeggg% rH]QghEE%H%E bgﬁg%gg%%(is?%g |soﬁ%rgg?%g %n
ol efi ni c cowpaeirt iz@izcagadradi mged.o0 any one of Cainms 1 to 11, providing a
drilling fluid containing the thus forned isonerized internal olefinic

conposi tison ang, 25 trhensioés odusiEne1sding ®) efhBire i AORPESiidtY | M So ke on
wel | bore. 14. A process according to Claim12 or 13 substantially as
her ei nbef or bedeseonitigdghs M4 molecular sieve.

10. The process of Claim 6, wherein the alpha olefin
olefinic compesition, prior to being contacted with the
solid acid silica-alumina catalyst, is passed over an

10 absorption unit or guardbed for a time sufficient to remove

catalyst poisons.

11. A process for iscmerizing an clefinic composition
substantially as hereinbefore described with reference to

the Examples.

15 12. A process for sizing paper comprising isomerizing an
olefinic composition according to any one of Claims 1 to 11,
combining the thus formed isomerized internal olefinic
composition with at least one paper sizing additive to form
a paper sizing composition and then incorporating said paper

20 sizing composition into the paper.

13. A process of drilling a wellbore comprising
isomerizing an olefinic composition according to any one of
Claims 1 to 11, providing a drilling fluid containing the
thus formed isomerized internal olefinic composition and

25 then introducing said olefinic compositicon into  the

wellbore,

14. A process according to Claim 12 or 13 substantially

as hereinbefore described.

14



