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Process for Isonerization of Al pha Oefins and
Conpositions Resulting Therefrom Field of the

wo pwsnsioon The invention relates to an ol ef i ni BCT/US2004/031341
conposition of and/or internal ol efins having enhanced
C -C isoner content and a net hod of maki ng such

ol ehins HEOResE wicie Lamert=aFtan ot plohs PigFLAsP e
appl i cat i ondnd sERRPeST hLpRF BeSHhhingehbersfiioWril | i ng

fluids, additionally require the use of internal

Fi%h%f iol%s thel Hepdli ¢l efins may be produced fromthe
a olefins. There are a nunber of

cat athystisnveravirorf areldiees sboerinz atlicdnimifc at@heesleiémsof Cie

eriouy S0 SIS AL JNE STBSS AT 0. doones

cont@ht, stieReRetdiod RE MAkamials e fdddp M itth Ak .

equi l'ibriumdistribution of double bond isoners.
Bakhgeowald ofeftibes Ipveddded in this way are referred to
as "fully isonerized.” | i zed ol ef| f il LI.RY
fl uiw%ll& pl?%? ons e%ﬁ%ﬁ Z%(Te?(%i éi Sﬂlacl'{?eobfvg%éﬁ(reg/pgﬂgfnt ,Ehﬁ uses,
celrewiresightli Rltphmpl efduciconstent papdrni siidhg agents and
br anchi ng{i A low residual al pha ol efin content, a§ ,
drigilings FiWiAE GIOSHCHIMAL NS E8pBAFEl | Y1 npsid aff 1nternal
o1Reqause tox{Litynol tREIFIQREr Sdys PhdNChHpPBhL¥ed from the
attributable to these factors. The pour point of the
i sohefrizatiidxdur efi salphéhevleesng ed t Fhisgreas arew as number of
possi bl e.. WD 00/03961, di scl oses. a ,process of, produci
Cafty nyt%issom?‘f"?e(f%ri néla? &Wrollze%ﬁnogl hg\%/i n"’lgl];ghat ¢ 8@%115 to

educe
iRm0 Bl srPisuUse BigRIi caliwippathegdsts are capable of
silica/alum na catalyst. Like drilling fluid_ |
regoipas t IS, PApEFOGYRIRYC coMPOSPFiEAS IRAve 19@EF, Chereby
g t nefLt.from:the i.nc ' of3i st ributi £
o RSP PEEL RLODLIE JCRERRLEL FOObisemibucion o
double bond isomers. Internal olefins produced in this way

are referred to as “fully isomerized.”

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
attributable to these factors. The pour point of the olefin
mixture is further desired to be as low as possible. 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.

Like drilling fluid compositions, paper sizing
compositions have Dbeen reported to Dbenefit 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
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Patent No. 6,348,132 which teaches an internal olefin
sanpl e, wherein the double bonds are near the end of

wo b@sobmsér (butnot in the al pha position) , wWhPCIUS2004/031341
renders a superior paper sizing conposition conpared
to fully isonerized products wherei n the doubl e bonds

f the _olefin.sa Ies ar e ua distributed.
nth HhoRSEe AR et brd) n vRi el Hepal SLhi At ieg paver
suzﬂ@fgeas:ambb@wi@mnt c@fnpaueh "toghfwlysomméﬁﬂzed products
olefins in the isonerized mxture. |In addition,

Wh@rréé@ssteﬁ pRYdRES ndPaAaKs | Pht F5e | %Jrrte@aélp&@& are more
'aqflgg%il'%%‘el%ée%’e{hxfo@ﬁﬂﬂ?é tq{éo%% glﬂﬁﬁié desi rgd 13 pe

e i n paper sizing conpositions ightly
da&aam@rheze;@ alrmmaseefhm afnmtniteroﬁrmwlparhgim]@r 1somerized”
rqQm se use in dri fluids. , of the

TG i T THRPBIAS PEEE 10 T Ty @ process of

pr@@%thblﬁ9u§|Eb@h@h?fu%%nleﬁé@Wdlﬁﬁa émekﬁhgl%&vaﬁg lower
internal unsaturated bond (internal olefins) while

remigiugilz | Pk elcopdlents oher degtirer a%Ovaelulseasln paper sizing
t
coipBRARON. | Sl M 2oRE 702 8on8D 0L8" LR HRARA Hlireher

of "al pha © Oeri zes ure o
shiont @arali collefd priceaner Somheseeiim tdIG_JJlSL@TQE‘rﬂIZLQQiSZ)l efin
n1xture contains |l ess than 40 wei ght percent of C and

ithiSe 1 nd, optionally, olefinic C

Isowe R gorm et 2 bek g Ole iRl e G - &Olcgn%'x%lng alpha
i somers. Preferably, the anount "of residual alpha

ol@ﬁmnawunnukﬂﬁlmfskh@omg@naxmgedn|mn@emab1Muasaturated bond

10 he
né%%%%]zéﬁ' Rngﬁp MBH%P%?Egégi%%Eﬁggis%ﬁogfrlzatlon as

wellllXt Bi:e @{flrr{é&li@a%ﬂ@ﬁﬂd | somers. diief erllaesd he an  olefinic
i sonerized internal olefin mixture contains |ess than

coppogditdRn pef cEmt JRAOPBf Cni cabpla colefisenetsomemizes to a
ml%% 'r%naéfylnele?@l' ﬁ.l C ]%f.ﬂ?nggomggg r%ﬂ?éltgjlqlli ﬁéngl.s%merlzed

ol’efinic isoners. e isonerized intern
olemitxtwme xitsirer eparted rzy liesemerlian iy arsligitt abgb@ent of C; and
Ceoéffngfiglgh%.éﬁg¥gmgngt %ptionally, olefinic Cy; isomer,
the remainder being olefinic C,y-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
mixture of double-bond isomers. Preferably, the isomerized
internal olefin mixture contains less than 25’weight percent
of olefinic C; and Cg¢-Cg isomers and, optionally, olefinic Cs
isomer, the remainder being C,-Cs olefinic isomers.

The isomerized internal olefin mixture is prepared by
isomerizing Cis and/or Cig 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.

|
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solid acid silica-alumna catal yst wherein the weight

ratio of silica to alumna in the solid acid
W@ Ri0s03r06d U na catal yst is preferably from 45PEBEUS04/031341

55:45. The ol efinic conmposition of C and/or al pha

olefins is preferably passed through a bed of the

catal yst .in a single pass, or recycle e. The .

oper&ti ﬁblqr%é’rﬁé? a‘tgc?ﬁ%g%:\‘t]t% %gd}éi“s "’fﬂ;g)}rjﬂ%i (ed 24PhAg olefins
it OpdBefap1 PUGh d ROMERZBAGhNt £1 MAlg Obef Ithdn ¥atayst in a

have particular applicability as paper sizing
sicghpopasoneramecasler imddag f|Tiedsoperet tigegemperature of

Descr.i ption.of _t Pr ef erred FE di nents I n the double
thﬁoﬁgdiﬁFeFﬁéptgﬁe Fhaﬁsgﬁ%rqﬁégggﬁpgﬁon, t he subscri pt

numgeichofi sofe rd addon rienat=ds dlkef ippsiititanr«af Hdie particular

doubl e bond. For exanple, "C " nmeans the isone o
=DRAG SR 1fie CBUbPETEBNCE | %1%t FEBROBAE e8GR Gngs drilling
£1ifliged carbon of the isomer. Further, "C" neans the

i somer wherein the double bond is between the third
Deduad. ledu Defs codpidonofoft Hdng Foredier netde Enfyedolmesfritis .c

composi t.i on_ of and_al pha ol efins.can be isonmerized . . .

o GRorie (87 B6RC BOAnG: TiCd el SHACAP U SPBA hoBipe Lon-
theond@sd d ot hguebeti T €Rapesirbban ddridt e sehédpagiidion of
silica-alum na catal yst. The weight ratio of silica to ,
the @aurd g Pame soFPH §¥PEPIEl | C&=4l BRPRE C&Callpsmg’s wherein

fr 5 : I . : [
cH ST 5 R PG PR 0A81 0L o5 e
iseadeal.yst Faetheirt y.“CEHe niexsd t theg iistceremal wiodeéini ¢he double

conmposition o ' the inventio ontains | ess than 40
bopel gt BEFEERE &%t H@Ja?% %ngc%ioé’ﬁ & ,nv\ﬁgn e tSOMeL,
et@ efinic conposition contains a isoner, the Cisomner.
Si xty weight percent or greater of the resulting
i nt ématl e defiini eomeppilsi i ot cOmt @ The agphaCcolefins can
olefinic.Ls rs. Preterably, the j.soper] L ht
o)) ErpiirEi kefpae 1 PhRE AT Sl Rl S RA o B T R euracea
bRRICEBy @ontacting the olefinic composition with a solid

acid silica-alumina catalyst. The weight ratio of silica to
alumina in the sgolid acid silica-alumina catalyst is from
45:55 to 55:45, preferablyKSO:SO. Decreasing the amount of
gsilica typically leads to a decrease in catalyst activity.
The resulting internal olefinic composition of' the
invention contains less than 40 weight percent of the C; and
Ce-Cg 1somers and, when the olefinic composition contains a
Cig lsomer, the Cg isémer. Sixty weilght percent or greater of
the resulting internal olefinic composition contains the Ca-
Cs olefinic isomers. Preferably, the isomerized internal
olefinic composition comprises less than 25 weight percent of
the C; and C¢-Cg isomers, more preferably, less than 13 weight
percent of the C; and Cs-Cg isomers and, optionally, the Cg
isomer and, most preferably, less than 6 weight percent of

the lC1 and Cg-Cg isomers and, optionally, the Cy isomer.
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the Cand C -C isoners, nore preferably, less than 13
wei ght percent of the C and C -C isoners and,

wopisosbé y, the C isonmer and, nost preferabl ypCT/8S®04/031341
than 6 wei ght percent of the C and C -C isoners and,
optionally, the Cisoner.Typically less than 3

er cent ret |caII | ess. than per cent wei gh
TYBECONeH TS BPRRCRbOPAGITRG KB SORPIoalign, [ood than 1
pe%@%ﬁﬁer e eegtd | ngr | ndeenahsol 6l NbgagemRasi d@ing the
of the invention contains |ess than 10 wei ght percent,
ispoesigesfionabl y | ess than 6 wei ght percent, even nore
pre | ess than g n
o SERIBY | 538 A3 B) St BERae T 20y M0 thpposicion of

thé|pbﬂv@heibﬁ caitiedlins Tkespothapoillt ekithe percent, more

i soneri zed product, while dependln on the specific
PresmEesiY ot HRelf BodSiebim PYEHErS | GVFS MESE (et erably

123 e )wQH%hQCE@E%EnEha%ndZEm&s@nﬂréf@k&ﬁi Yless than 2

greater than - he ol efinic conposition to be
we|1g@m3erpezex¢momfalrl$$1aitlfaée@§mf@aml@ffl® caaibs ol ef i ns
n1xture t her eo pi Iy, the feed tream
3' Y1 ROwe ghf%baﬁﬁe of %%Elz?pha olgp% while

deﬂé@l'eﬂgji‘lg"rooﬁo t 10 65 Wei @htconpldsd tisf UbENeEhe feedstream,
acceptable. Mre t plcaIIy t he feedstrean1conta|ns

e@@ﬁwééﬁﬂﬂ§tkﬁﬁﬁ)@hﬁ%ﬂﬁ3pchén5 of ) aPka dgeatiey than -25° C
S ht t of
aqd ggg%%ﬁﬁﬁéggggf Ioz%loctaéﬁgene;g. ng{ggrly? t he

f eedser eaﬁIEMﬁh.d redmpeesnit tai an glteaatlee tikemet imeidghtontains a
per cent of branched ol e doubl e- bond

feedsirarsamt Pon Cof - t fres aﬁﬁi?gﬁ £ L5t ePn %oW%FHFﬁg thereof.

TyPi®fdINhE GAPOsIdd HM-dsin L &F 8T Abkyulbr oh passed wefht basis
an adsorption bed containing a nol ecul ar sieve

ofad€or bend t@sr ehpbe veltefinThéhauahur 40§60t fien 60:40 weight

ased absor 0 renove
cdﬁﬂéﬁﬁ§1Eéﬁﬁéd§t490t5009.welght percent of Cjs alpha olefin

B SRR AR 2 Y SRR Wb

(1-hexadecene) and from 30 to 55 weight percent of Cig linear
alpha olefin (l-octadecene). Typically, the feedstream would
not contain greater than 4 weight percent of branched
olefins.

The double-bond isomerization of the Cis and/or Cis alpha
olefin containing olefinic composition is preferably first
passed over an adsorption bed containing a molecular sieve
adsorbent to remove water. The mixture 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
over the solid acid silica-alumina catalyst. The operating
temperature of the isomerization bed is from 70° to 140° C.
This heating step may either be a batch or continuous flow

reaction.
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This partially purified feed is then doubl e-bond
i sonerized over the solid acid silica-alumna
W@ a1080y®66 The operating tenperature of the  PCT/US2004/031341
i somerization bed is from70 to 140 C . This heating
step may either be a batch or continuous fl ow

reaction. The solid acid silica-alum na catalyst be

preg: eos%gl%r QEng EAlirg ATHHRE | PR T B2 rﬁr’?esr/)}?repared
byf %k@@@gieat&hgi Nuhing Anef gr red yege s1hecat abysbwed by

may be prepared by reducing the pH of sodiumsilicate
fifviow.i t ¥ & aafdnrdad giedsH dheovaatallyato 0 By Rfppared by

dj.tion .0 st.ro i neral, .ac] sul _furi. .

e B Pl e T R LR B e Sy hien
pHoedf . ofage 1hetsili an pel thes dééht jenerdt ed, stlirenpH mineral

i s adjusted upward to approximtely 8.1 by the ,
acddai t5WiH oS aﬁuéFfHﬁfLﬁata@,ldsucrrﬁ'Ess SBGFHH:%I 4R &% formation

ofOnge the-pH Qﬁagt% | Se1 €acheghePr @lePi Lat ke bggiNShas been
At this point, both the alum nate and al um num sul fate
gearcgagddod tte o ate sdf héce@ntupwardnitot @pprdxd eedty 8.1 by

8.1..Once all_of the alumnumsylfate h be added
o AR At TS ORI D (e FRDH (o iate . Onoe
thepppexigrmt el y 1Q 3redbRel ghhrddiis da0bd eBeginerder At this
that the sulfate may be washed out of the slurry. The
Pogtter ibgthattRehiad ywinatg engl ivd iy gyl fatie &g fadded at a
d S.0di in i th | ug na ur.sQr
e e R R A AT T hEEPLA] of che
alynitmeatsehfatof hhe deenr pddedh dedioni aédmwadtee. ishedded to
washi ngs preferab occur in stages, w.th the first .
ol noRl B G pHOL PR Y oty | B fhen pH is
reREeRd Washordbe Phat s rdecieased d nApPPhOXvABhERY Bit0 of the
to facilitate the renmoval of sodium Finally, the pH
slvgrnyeducBee t sabbobel3at this Inpintenbvap dhitke silagry. The
traces of _sodiym After this. h,.the pHis in ase .
SUGHD 597 The Ui OB & TNy BACe, LU aghE" dlumina
pralfmiicks ThadpHulRirhe satged d0e endllire fhbhedi ngtof of the

the slurry. After the washings are conpl et ed,
slurry by treatment of the slurry with deionized water. The

- washings preferably occur in stages, with the first taking

place at pH 10.3 (sulfate removal). For the second wash, the
pH is decreased to approximately 6.0 to facilitate the
removal of sodium. Finally, the pH i1s reduced to about 3.7
to allow removal of the last traces of sodium. After this
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 sgilica-alumina. The BET surface area of the
catalyst is typically greater than 400 m?/g with a total pore
volume of 0.7 to 0.8 g/ml.

Especially preferred as the solid acid silica-alumina

catalyst 4is the X-600 catalyst, a ‘product of Criterion
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the material is spray dried to yield, as a final

powder, anorphous silica-alum na. The BET surface area
wo@Rooshaloe@t al yst is typically greater than 400Pem/U8§2004/031341

with a total pore volune of 0.7 to 0.8 g/nl

Especi aI ly preferred as the solid acid silica-alumna

cat al is the X-600_catal,yst oduct .of
Cagpilysr cﬁ?bat%ll"&%t cehalyfits %at%?%&i? s© a&%ﬂ“@r&fzmg either

tHeSONEr i z4,ng o0l theni1the Gf ol /bl erdnel-sC & ire@ABES linear
to render linear internal ol efins havi ng m ni mal

intesingdalolaifgms dlasting crumml av ighvadn pelided @ ef@n content
éisomﬂEe o%tc%réh lE‘ a olrmefrer de prior to being
a¢oftac h Ches i aci i'ca -al uni na
cat ghy st ,ptdeeptedi mbaecomdijtlmn petdst teamacsed with the
passed over K a water adsorption bed which, preferabl

y
Sor,léﬁ]t At as%%%Lﬂﬂalﬂmlsnlaev%at%ésfédsBiﬂsemquﬁrnclm Lomposition -
fe%@%%&%%hpnlgn'ﬁaééeé n-eeular ygkeve, 285LPeE 18n3AedA which,
or 13X. The olefinic conposition feedstreamis then
prefefrabdlyl yopdssers overlavidisorgeven ulite grdgprradedin this

for a.tine sufficient to renove catal Qoi saps,

ARy CEa & BT o, rian e Ahda or 13%.
linesie pbpbieiel €f bBmbeedst baamectiia @RSOr Db Q&ehﬂlﬁréﬂerably
‘guardbed preferably contains an al umina, nost

pageler gy aAlNal BRERAPESATA] the oPFy Feyribes| efor a time

of. ¢ 0 do,

u%rfglrégrgls m%ﬁ%é#%s%r?gggg ?%gﬁgay (r%tlg%{)é?l eLrerWedg bases

suthdeys pHbhshiimed unfnamt théobénextr adahe |os'Les?nrpi afeettist ream.
V\:hIChISfaIHy ure al um na de, by c i_n eous

Theo| SR T s oditirh alTmi wAE al%ﬁﬁg%ﬁ { igains  an

alh@lin@s suhblei entr-dp-gine, a QHQOfaﬁﬁﬁﬁﬁé'na&@hyagngmg only
at whi'ch poi nt preci pltatl on of the alum na occurs.

nefhe gidde talmqvgmsdaany dagl aihven aragtramhass yerasye do not exhibit
undesi.red | erp n'agaceym%%f%t% and sodium The pH

mECEOFRET lrlilcr 51 &5 SRRCEIPY10. 0 by t he

addi trinor @freFedirnen adddd nat & . sSulnf afleind hen Iyttt rudate

by washi n(g The pH is then reduced to
is employe whlch ig failrly pure alumina made by combining

‘agqueous 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 1s then increased to
approximately 10.0 by the addition of sodium 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 as nitric acid, and the sodium is then removed in the
wash. The material is then spray-dried to give the finished
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 m?/g an average length of .

1.5 to about 3.0 mm, an average diameter of about 0.77 to
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approximately 7.0 by the addition of a strong m neral
acid, such as nitric acid, and the sodiumis then
WO 2005081066 n t he wash. The material is then spreyFusioedo31341
to give the finished powder. The preparation is done
in a batch process; the precipitation requiring about
one hour. Such oduct s, have_a_BET. .surf.ace e
abgpsut? 21b- ¥8o aﬁ% gaaﬁmggorgngdtlha%eftef 58%0%611%{)% 115 to
absu® ABp an average di ameter of about 0.77 toabout 0.94
m and a nedi an_pore di ameter of about 115 to about 130
A . Bhtesnaaiivedly, thige adumifda i thive 2RSSEA5IHOM W% may be
may be_an .al.unna ' e, $harsdna j S rt, -
ang i et Y SiindE P SRR P UBRAID) SHBRA e K0-571s,
aviatiabyst sfr&er nRayalLSunh pGodlctGatmlestas BETGsundzg e Such
area of about 200 m/%, afn aver age | engt rb?of 1'2)0“3 2
PrERYGEs. Rfvear? aRbrage Uditanet efTof about W7 A abButd:  an
av%z%éenme%@_@haorfe@.@n RO Hirametemdf aabetier e Miameter of
The~ol efinic conposition feedstreamis then contacted
abaiuth @ H&7 sobi dbasitd &i 94 camaland na &gdikystporhediameter of
catal yst <is activated by heating to a tenperature
ab@é’%\/\éé% from 25 to 500 . in flow ng nitrogen at

at magehesi &f PiLsS s WompoHie iictoneeedat roami S.scathead @uitacted
in a reactor operated from_between 70 to 140

' ., and ,
wiftho b #9128 psitg 69 LG ddeming 19a7@dy Stnt erit catalyst is

actl; gbcgtdgi #_E%aitgggr;goéé Lr e@émaﬂ&é eguifednt Ol 25° to

con rization I's not permtted to

soproceed ta tfHerwiody nantcogeui kitbrdimsphtetder podyaanee  The

cequilibrium full isoperization has occurred resultin

i SO 20K it cFJTBURA St ribufi ofSBF thhe COgRELST f¥om

b MRIRIE, T EETVEeS1 a5t e ehefl ifticn fredst peapsi§ t0PH®uce the
Qperating conditions are varied to prevent full ,

liewsd | imtemrerlomodeduny | iy Xt er abINe  tist treatment 1s
i sQnerd zati,.on pr s.pf the invention proceeds until

re@el%lv\r/éeéin r & nt%ecg:(?dg'er cent equilibrium has

The isomerization 1is not permitted to proceed to
thermodynamic equilibrium. At thermodynamic equilibrium, full
isomerization has occurred resulting in an approximately equal

\

distribution of the 0,-Cs and, where a C;3 serves as the

olefinic feedstream, C, isomers. Operating conditions are
varied to prevent full equilibrium from occurring.
preferably, the isomerization process of the invention

proceeds until between from 40 to 60 percent equilibrium has

occurred. As such, an equilibrium distribution is not
achieved.
The linear internal olefins produced by the

isomerization process of the invention are useful as paper

sizing compositions as well as fluid drilling compositions.
When used for paper sizing, the isomerized olefinic

composition of the invention contains, in combination with

the isomerized olefins, at least one paper sizing additive.
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occurred. As such, an equilibriumdistribution is not
achi eved. The linear internal ol efins produced by the

w0 s@sesiog@t i on process of the invention are usepE¢TUSHS4/031341
paper sizing conpositions as well as fluid drilling
conposi tions. Wien used for paper si zing, the
i sonerized, olefinic co on_of the Lnventi,0

WheBnt 4PRE, 11 GonbPR&d o lZlPﬁ t Ai"PLBHET P2ed %ﬁ%flﬁ?omerlzed

oléﬁ‘flhﬁ_i@Stcdﬂr@%sﬁQﬂan SiZd i astdf t ke Wes used kRad 25 weight
paper sizing conposition, the isonerized olefinic

pezeRrPosial orlpr £k erall Caobit 4iSPNgEs s2ihancRbigergAy . the Cs
1s|8ﬁ1 .Cfent ?fe tQ@m@Eﬂ G- CpbsQmer $pand f,’t' AU A N1 d "8 Lomers.

he remain er bei ng~t he - efinic isoners.
Paﬁamerls;s stzaeid by | imeey ey raEtt gy i mn:bot hehpapemperhethe paper
er sizin osi tion contalnlggsthe.isoneriz

pa d o
S16E6i ni T b%? P on COFE e i r pot 3Pt 2e8 udgtinic

cohgbeifighal | fRantEhat LR HYRRIitOPN IBMYub8d herein shall
i ncorporated into the paper itself (i.e., the

megonmydsitt itdye regmsEE el s ebﬁanngprpﬁgaagdnnpt%rthe paper
1tse¥fbeF?Q9||eghgoéb &%yf%ﬁF ﬁé tg%ﬂ$¥3 % 1n$ﬁrngﬁ sizing

composition serves a ace SI I Ng agen

agpaper, SirZinty aﬁrmspjuém mytﬁerbhetacecbtﬂdeh@t hefoer (i.e.,
materials such as, for exanple alum, as well as
thei GRERCSI AP SLEVERd 26t FEF LRSGr SdiZdMOs 299RE )may be

typirgal | a;ﬁéi_fjeé*l&?ng?a@%hpoyi%l%hz'n%gf CORPOSLE QBélﬁﬁe other

the 1 nvention may a be used I n conjunction wt
magelrerlsi zduah agent sfan esamplebtaliumaddet iwel Isi asng:lgments,
For_.i nstance, . cationj.c_agents '

e1fuEEE S e A S e E Rk oG i BR gE iV arded o

papee . Caﬁﬂﬁﬁ'éiiﬂhg“ﬁdﬁﬁbéitfﬁﬁbC@@abhé ehveaRi dhNtha® also be
di ssociating in such manner as to produce one or

USger e SIS BTL Bt W@rtkpd@,¢1@¢me$y2h%rg@anhﬁu 8P @, to obtain
adéﬁ%gvgats%rftlﬁ‘legs g‘@f&@tgay k%%re% y @S SQ‘E.}L{;H.}LS a%ents may

agents I n Sl ZIng process I nc e al um alum nu

beChh@édd&J1|@@@j@h@tﬂoﬁﬂtwythﬁﬁﬂﬁs isetiatmcal niknate,. Such
n@%gg§%&%m€¥él¥g fgﬁ éaghd%gture or are capable of ionizing
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 1in the sizing
process include alum, aluminum chloride, long chain fatty
amines, sodium aluminate, substituted polyacrylamides,
chromic sulfate, animal glue, cationic thermosetting resins
and polyamides.

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
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
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chromc sulfate, animal glue, cationic thernosetting
resins and pol yam des. The anount of the sizing
WwWE0up03i06é on t hat nay be enpl oyed to size papePCTHS2004/031341
vary dependi ng, for exanple, on the particular sizing
conposition enployed, the particular pulp involved,

.the specific operating conditions, the contenplate .
Sl@ﬁalgu?g%cﬁcﬁ Hé‘?%albe‘ih nd-the" ?ﬁ%?e%eﬁgr glelaﬁ[frl%grfal |Rgsirable
coalewrrts tabrhe & Zi 4@ cogPobhd i 088mPBYibeoHsed that may be

initially and, if necessary, increased until the,
emgdeiveddsiyi hicefreposiider tIRsed reindtencdsy j yeight of the

ached Sj 0 Lratj opsof sizing £ 0.5
puggnp%gi Flhgﬁsf{lﬁg%ﬁencgy%glggenﬁ oyg’% i'n r{] e c%ﬁ %si tllﬁ%nﬁ £o
abbased copoulmelsdperweioght of the pulp in the finished

sheet or web, may r from0. 5 to out, 20 pqunds . .

or 6. WiReh Teod SE 154 ubae URETEEaTe AkpEinic
cofip®bii i &rC aPmoss 119N 1698t aims, | £6S wihahtdGbaeidht of the ¢,

percent of the and C -C isoners and, optionally, the C
andsofierCs t hespeauéndendbei pytithaadlyC oltéfs ni® | sewmes;; the

most preferably. |less. than i.ght. cent. A
TS e Ey Y ! EREb e, |°é%f\§§”i%ntlr%° Iy TIPS s ferably
lewel ldhere thevstrdid i pgrddntt d cRntval bbbget hayl sorEr izedirilled

~olefinic conposition. A s used_herein "drilling_fl uid" ,
bYs hat PEF YT wat St Chasete mui§La8owel | e oi PrithlngPer fluid

cofimuligiions. thbe {obhow ngq nogi-ddmitd ng.d 8% and a5 ygeq
conpar ati ve denonstrations, bring out the nore salient
hefreatur édroiline ifvert” oshaAll parledar eagieremased muds as

rms of .weight units except as may ot herw se be
Weﬁﬁd?&?af’é&.‘1@)2&1@5@%5%@%"85: X- 600 (56.5g) was | oaded

i Nt @na skandatdnki XBEnbedni easGorexdwpl addi td@alcomparative
reactors were | oaded with equival ent catal yst charges.
deTastapiipsis bdesingr evhctihmtBerat seggept features of the

invention. All parts are given in terms of weight units
except as may otherwise be indicated.
EXAMPLES

Example 1.

X-600 (56.5g) was loaded into a standard fixed bed
reactor. Two additional reactors were loaded with equivalent
catalyst charges. The catalyst beds were activated at 350° C
in flowing air then cooled under flowing nitrogen. For the
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.
Analysis showed the product contained 2%7% 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
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in flowng air then cooled under flow ng nitrogen. For
the isonerization, the catal yst beds were brought to

w(Q@ 008031086 Hexadecene feed was then started atPEr/Ubmos/ 031341
rate of 78 g/ hr. The flow was mai ntai ned for 117

hours after which the run was stopped. The product
e 0 actoor 0 g we
Rl ohehpEsteecier s e eam Lo SHie Bampie,

c:L$howmhrIsha:mr otlscte € onharaed ﬂhé’%ibyab\lvel g:lainddlmrbetl\lzeen the

i ncrease_in branchi ng of theq hle}%f degene was det ect ed.
sepRRdi Rl ehbRd FEsRER @it DURTHRIFGFRE hil§OWSHp| ¢ further,

washawh i fabl end wheneh-n e did sthduaber1 bebonhe tfaz,e between

carbon | engt hdenotes the position of the double bond
thieort héxeahping, foirtd "camdans athdéHes hmsradgrams rigdweer, ete.

doubl e bond i s between trf ec d and third carbon of
t he hexadecene isoner. Fur - Cl16" neans the

Ex 148iel B_Ebhe [doud| £ b;onﬁg §-betweencihe 1hird g-c16

fourth carbon of the hexadecene isoner, etic. Table

I IExamplle 91- Cp 2B |(CR6 .3- (‘15144C16854C16 B-€16 7-.Ql6| 0.6
81611 1.9 45 9 29.-3-11 84114 1 0623611919
18 9 1032-% D 2 ¢° 5 493 % [Ek4npI EConp?ar%tuve3-9A 3.0
Standard fixed bed reactor was |oaded Wth IOy of a

zeolitic catalyst having a ferrierite isotypic
Exstmouet @r.e, (@ughieseltdsed i n U.S. Patent No. 5, 849, 960.

The _cat al activated at 350 C un er | oW n

o't Pogue it R AR KB e oY et oacadd otk vage of a
ze@lqw;gm data 1kt Guatindlexadeeenerfeed 1wt viien strldi@de, as

at a flowrate of 43 g/hr. The flow was nai ntai ned for

digg lesincs, 1af UeS -whPeherhe Noun W%t%‘bed Te catalyst was

ac(%:)lg%;&%]ed]a'gg é%by wel g%&aﬁnn::rﬂ%%gl T hi nptrroéj#%he For the

i shexadessrienast hacreasegstr aadb. ﬂ%(beedght aorl. 14%0 C. 1-
The doubl e bond |soner distribution for_thi's sanmp

Heg & GPSRLYeS | CheRoBEETFeEl 6t 1% SHOWsZPRat ¢ BXC 60 9/
THefiﬂHW'wggwﬁaintained for 48 hours, after which the run was

stopped. The product, 1.9 kg, was then analyzed. The

by weight dimer.
(feed)

product contained 5.4% Branching in the

hexadecene was increased from 5.7% to 7.4%. The

double bond isomer distribution for this sample is shown in
Table 1I. 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
reactor. 1l-Hexadecene (250g) was 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
and isomer

recycle mode. Samples were taken periodically,

10
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effective at reducing the al pha olefin content while

not noving the doubl e bonds deeply into the chain.
wEx@spbwes X- 600 (13. 9g) was |loaded i n a fi xedr/bsmp4/031341

recycl e batch reactor. 1-Hexadecene (25Qg) was | oaded

into the feed reservoir of the reactor. The catal yst

» . ' oy . | . . f .
dl%gg‘ﬁ.gggf%%ge%r%h 190G 'sa‘?ng{le%‘é"'g&%ngr%owﬁ%@l U1kt IT. This

he reactor (cataly eed reservoir
exaaplheatiéduttaat2@ Choand tdleef iimonas f [dowed-idwaridrhe can  be

catal yst. bed._a rate of 500 g/m.n i n recycle node.
coR N 20, B PPk AN O Ba Y i PP Rser |

10di stri butions fromthreegspaptes are shown i n Table
I1. This exanple illustrates how the isoner

distrjbution can be controlled by batch tinme | n a
Tawyc| e-predesscidall-ails | 4Tcoe (15Q1d |B-Clk B7CH86 | 8-Cl6

1 %] 55CE6 (65616 [-616,81CE6gl noyr3 8.9 o4 1124 41 5 5
U. O . Z J

- AN" — A A n_ o 0 440
1Z

.0 41 35 _U_ 7 . D Z2_1TTOUT S 1.0 |44, £ 29, Z B4
2 Fogrgl 51086 4 %odrd $9423p 12¢2 s $'46]3 0k 55102 1 0.6
4 holrBxahpke |43RCOMaRat bve Thes slaid .Beacts .dh 4.1 2.1

conditions described i n Exanple 3 were used, except
that the catal yst used was the ferrierite zeolite of

Exanpl ... The catalyst |oading was 13.9 g . Sanples
Eﬁﬁ@EgEngﬁﬁoﬁgﬁFggﬁgglIy, and i somer distributions from

tworsanpkes 2e8cshew donditabhng belscriWidde in tedandple 3 were

possible t o control the isonmer distribution by batch

usedne, ekCepPt sthat poBsi ¥atalpshbtusedt hes sdfle ferrierite

[ I but i f, Exampl e 3. - %ﬂ I, Tiye 1-Cl6
s EhE B Bt 52 e i TP Lo, Ll s 120 o
SathPlésllwbrdl.takery Beridddcidlilivd hands ilsd@ndy. dik¥rd butions
16.2 14.2 15.4 14.7 7.1 . . , ,
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.

Table ITII

Time | 1-Cl6 | 2-C16 | 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
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. 1l-Hexadecene feed was then started at a flow rate of 40

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

11



Exanple 5 This exanple illustrates the ability of
X-600 t o achieve full isonerization. X-600 (30.2 g)
wor®siosmeed i nto a standard fi xed bed react or. PAES2004/031341
catal yst bed was activated at 350 Ci n flowng air
t hen cool ed under flowi ng nitrogen. For the
et e s2RbakY Stabad 88br 4ollo - @ 120sfoun in
- Hexadécene ee fhen started at a flowrate of
Ta®Qeglhr.. The flom1mas nalntalned for 67 hours. The
i somer 11distribution for a sanple taken after 17
hours i s shown i n Table [.V. le IV 1-C16 2 -C16
3-Cl6 4 - Cl6 5-Cl16 6-Cl6 aibJ(ﬁG -Cl6 1. 315 . 8 14
. 117 . 716 . 714 . 413 . 46 . 5 Fromthe
foregel 5., 1d, oM T e phser yads Ihal [RUIBIOUS 16 | 5_c16
\Y I'dl 1T UIfS _ diTu out 1 Lial T UTIS 1Ty~ De 1Tl TTLtl W tTTout

denah’?m 115('“8(1 h:la4 t+ ue 1q7rn7r| t 15{13 LN r‘%‘%\p‘ln 1t3n'§ m/@l =
concepts of the invention. 121 . An olefinic
co ti c a tern S
novragh s rPOREGRLAG, SHY DLl BETRRUAICeRR] nunerous
varsauabasandﬂubptmodaﬁhwatabﬁ@|Mmmﬁ3|$mmEreff@eted without
i,nder _.being, olefinic C-Co fIQéC i SOmers.

re
de?ﬁg%bLFleu ﬁFSmcoﬁB%su?%ﬁ o?PHJaFm"’ln WHETE N t%fe the novel
copbBpRt eF the andeGtibni.somers and, optionally, the C
isoner is less than 13 wei ght percent, preferably |ess
than 6 weight percent . 3 . The olefinic conposition
of Clainms 1 or , wherein the anmount of residual al pha
olefin content in the conposition is |ess than 10
wei ght percent, preferably |less than 3 wei ght percent,
nore preferably |l ess than 2 weight percent. . A paper
si zing conposition conprising the olefinic '

12
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conposition of Clainms 1 to 3 and at | east one paper

sizing additive . . Adrilling fluid conprising an
W@bk@Siosioe6 conposi ti on conpri sing internal and/BCT/US2004/031341

ol efins and having | ess than 40 wei ght percent,

preferably | ess than 25 wei ght percent, nore

preferably |l ess than 13 i gh r.cent, nost

preferably | ess than 6 &gib%tipgféént, of the and C -C

olefinic isomers and, optionally, the Colefinic

i soner, the remainder being the C-C olefinic isoners,

6 .1The &ni|Piafirigi FIPWIEIATD, CRAPLASH OheCamiiit/ oY  Cis
._of resi h | ef i ont Lpshh opROShL i ' £
1rPeebSTh G NE B Dardst T Sateas TR PRrtene o
olpEREL cCompr baENg (-G oripamatrisngand, t hepipaperlthe pdpérinic Co
~sizing conposition of Jaim4 _. § . rocess, of
1sgrerl i h§ea REPILPOFE O6rpA SiLfd Htr ks r@?ﬁi%}? hePomers .

wel bbor e dryld# 1gi d | boipeQaRh LS NGE t B8 a9hefi Ni Gherein the

conposition of Clains 5 or . 139 . A process for
ampsofrerézi searCiol @id niCe- Gonposinersn agwhpr PBEhghahdlyor the Cs

. alpha.olefins.to olefin. cont ai_ni n internal :
=GB dPated Dot odnpr ety S AR e e egs chan ¢
weG@RROPkticemtwi th a solid acid silica -alumna

catal yst, wherein the weight ratio of silica_to

al ufi-na iT&ef (Grfsiss qNEE Ysion ot aCLR MBS sif PicidentWhierein

or an_i-so [ 4 i nt ol-gfiMic ¢ Liion

v T 2ot TI0 S ant. o oent el or abTy [egs 1n the
cotrbar 125 onei ght 1pes cehbn Mor evgpi@iter abryehess priedrerd®ly less

et S0 RS o 05k P SLBrebLY, oo PR BRIl i

peggghgnally, Cinternal olefinic isoner, the remai nder
being C-Cinternal olefinic isomers. 10. The process |
of @.ai mP0,PapRy? e$hzih@® AABRAE1bICResPERARSaRghadhe olefinic

co%h%%&%fé%“5¥ncigiageli%defiéﬁgié@‘ﬁé@%t one paper sizing
additive.

5. A drilling fluid comprising an olefinic composition
comprising internal Ci¢ and/or Cig olefins and having less
than 40 weight percent, preferably 1less than 25 weight
percent, more preferably less than 13 weight percent, most
preferably less than 6 weight percent, of the C; and Ce-Cs
olefinic isomers and, optionally, the C, olefinic isomer, the
remainder being the C,-Cs olefinic isomers.

6. The drilling fluid of Claim 5, wherein the amount
of residual alpha olefin content in the composition is less
than 10 weight percent.

7. A process for sizing paper comprising incorporating
in the paper the paper sizing composition of Claim 4.

8. A process of drilling a wellbore comprising
introducing into the wellbore a drilling fluid comprising the

olefinic composition of Claims 5 or 6.

13
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ol efinic conposition is |l ess than 10 wei ght percent.

11. The process of Clains 9 or 10, wherein the al pha
wo@b@siosnoeé ef i ni ¢ conposition i s passed throughPEI/bem04/031341

containing the solid acid silica-alumna catalyst. 12.

The process of Caim1l, wherein the operating

tenperature of the bed i.s fr Q0 to 14 « 13, T o
pro@ess éfHﬁ?ﬁ?ﬁ?l%ogrj‘fwm%ﬁgﬁgﬁw %egéﬁgﬁglglé¥%%081tlon
co@hﬁ%fi'sﬁh% CQIROSi4hdior Pr ey talpeing certiant edtwi t blefin (s)
the solid acid silica-alunmna catalyst, is passed over _
coataadnéndadeor piicsr e GnSPAUTPRE S REEEs SBPIG LT cppracting
£nk0 dBerIEL .elc%n{ﬂb vater adsarpfiopihed conhaidls) @a-alumina
ol ecular™ si eve. ) e process of Claim1l, wherein
catthe yakphavipdefim ohef iweiightonposic i ofi, srliigra t bobeilmgina is
contacted with the soljid acid_silica-alum na catal yst
friog phssed 6Vér5§ﬁ4§bso$%¥i6h BAE cﬁuéﬁﬁﬁ %ﬂ %‘r énder an

1 SohiXB- 1Sl 11G{tetnd10 S EIPME: £atShySsiPO6SO0ASvingd less than 40
weight percent, preferably less than 25 weight percent, more
preferably less than 13 weight percent, most preferably less
than 6 weight percent, of C; and Cs-Cg internal olefinic
isomers and, optionally, Cy internal olefinic isomer, the
remainder being C,-Cs internal olefinic isomers.

10. The process of Claim 9, wherein the amount of
residuai alpha olefin content in the isomerized internal
olefinic composition is less than 10 weight percent.

11. The process of Claims 9 or 10, wherein the alpha
olefin olefinic composition 1s ©passed through a bed
containing the solid acid silica-alumina catalyst. /

12. The process of Claim 11, wherein the operating
temperature of the bed is from 70° to 140° C.

13. The process of Claims 11 or 12, wherein the alpha
olefin olefinic composition, prior to being contacted with
the solid acid gilica-alumina catalyst, 1s passed over a
water adsorption bed.

14. The process of Claims 11 to 13, wherein the water
adsorption bed contains a molecular sieve.

15. The process of Claim 11, wherein the alpha olefin
olefinic composition, prior to being contacted with the solid
acid silica-alumina catalyst, is passed over an absorption
unit or guardbed for a time sufficient to remove catalyst

poisons.
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