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polyalphaolefin functions as a viscosity modifier.

2. Description of the Related Art

Hydrogenation is a well-established process for use in both the chemical
and petroleum refining industries. In general, hydrogenation has been carried out in the
presence of a hydrogenation catalyst containing a Group VIII metal, e.g., nickel, platinum,
palladium, thodium, iridium, etc., on a crystalline based porous support. See, e.g., U.S.
Patent No. 5,573,657.

Hydrogenation is frequently used in petroleum refining to improve the
qualities of lubricating oils, both of natural and synthetic origin. Generally,
hydrogenation is employed to reduce residual unsaturation in the lubricating oil, and to
remove heteroatom-containing impuﬁties and color bodies. The removal of impurities
and color bodies is of particular significance for mineral oils which have been subjected
to hydrocracking or catalytic dewaxing. For both hydroprocessed mineral and synthetic

stocks, the saturation of lube boiling range olefins is a major objective. One class of

synthetic hydrocarbon lubricants which have achieved importance in the lubricating oil
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15 Additional objects of the invention include providing a polyalphaolefin
homo- or copolymer possessing a combination of low iodine number (I) and low halogen
content, the process comprising contacting at least one polyalphaolefin, e.g., one having
from 2 to about 20 carbon atoms, under hydrogenating and/or dehélogenating conditions
with hydrogen and a substantially amorphous hydrogenation/dehalogenation supported

20 catalyst comprising a metal component on an inorganic material based support.

DESCRIPTION OF THE PREFERRED EMBODIMENT

The resulting polyalphaolefin polymers obtained from the process of this
invention are substantially saturated, i.e., one possessing a low iodine number, and/or
25  substantially dehalogenated, i.e., one possessing a low halogen content, e.g. bromine,

chlorine, fluorine etc., and can be obtained by contacting at least one polyalphaolefin
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15 The polyalphaolefins for use herein are advantageously obtained
employing any conventional polymerization process known to one skilled in the art, e.g.,
by polymerization either thermally or catalytically in the presence of, for example, a di-
tertiary alkyl peroxide or a Friedel-Crafts catalyst. The preferred polyalphaolefin
homopolymer for use herein will contain up to about 100 weight percent 1-decene while

20 the preferred polymerized polyalphaolefin copolymer can contain up to about 95,
preferably from about 20 to about 90, and more preferably from about 30 to about 85,
weight percent 1-decene, the balaﬁce being other a-olefin(s).

The amorphous hydrogenation/dehalogenation supported catalyst for use

herein is formed from at least metal component on an amorphous inorganic material

25  based support. Suitable metals useful in forming the supported catalyst are metals of
Group VIII of the Period Table of the Elements such as iron (Fe), cobalt (Co), nickel (Ni),



Goup VIII of the Period Table of the Elenents such as iron (Fe), cobalt
(Co), nickel (N), -3 WD 02/098928 PCT/US02/ 17272 ruthenium (Ru), rhodium
(Rh), palwadewosso¢sd), rhenium (Re), osmium (Gs), iridium @CT)uso2/pi2ati num
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15 Although the particle distribution has been described in its preferred form with a certain
degree of particularity, obviously minor changes and variations are possible therein and
will be apparent to those skilled in the art.
Generally, the supported catalyst can be formed employing conventional
techniques known in the art. For example, the supported catalyst can be prepared by dry
20 mixing the components or by immersing or impregnating the support which comprises
filling the pore volume of the support with a solution or dispersion of the metal
component in elemental form or in the form of reducible compounds thereof to physically
carty the metal componént. Alternatively, a spray method can be utilized which
comprises spraying the metal component to the support. The supported catalysts can be
25  penetrated with hydrogen to reduce the metal component, or such reduction can be
achieved in the hydrogenation reactor. After the metal compound has been deposited on

the support, the supported catalyst can thereafter be dried and calcined. Each drying step

can be performed at temperatures of, for example, within the range of from about 100° to
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any known manner, e.g., in the liquid phase, i.e., in a solution or slurry process, or in a

15 gas or suspension process, either continuously, semi-batch or in batch. Generally, these
processes are carried out at temperatures in the range of from about 50°C to about 350°C,
and pressures from about 50 psig to about 500 psig. The time period for hydrogenation
and/or dehalogenation will depend upon the temperatures and pressures employed and
can take from about 0.5 to about 12 hours.

20 Due to the nature of the final polyalphaolefin, hydrogenation and/or
dehalogenation can be carried out in liquid polyalphaolefin and in the absence of solvent
or, if desired, in the presence of solvent. Dilution solvents that can be employed include
straight and branched chain hydrocarbons such as the butanes, the pentanes, the hexanes,
the heptanes, the octanes, and the like, cyclic and alicyclic hydrocarbons such as

25  cyclopentane, cyclohexane, cycloheptane, methyl-cyclopentane, methylcyclohexane,

methylcycloheptane and the like, and alkyl-substituted aromatic compounds such as

toluene, xylene, and the like and mixtures thereof.



20 Due to the nature of the final polyal phaol efin, hydrogenati on and/or
dehal ogenation can be carried out in |iquid polyal phaolefin and in the
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15 0.01 wit% to about 1 wt% and preferably from about 0.05 wi% to about 0.7 wt%, based on
the total weight of the liquid phase, to the liquid phase in the reactor to form a slurry. The
rate of hydrogenation and/or dehalogenation is controlled by the concentration of the
catalyst, hydrogen pressure, and polyalphaolefin. The reactor temperature is controlled
by means of cooling coils, etc., and the total pressure in the reactor is maintained by a
20  constant flow of hydrogen, inert gas, e.g., nitrogen, or a combination thereof, Afier
hydrogenation and/or dehalogenation is complete, the reactor is depressurized. The
catalyst and polyalphaolefin can be separated from the slurry employing conventional
techniques, e.g., filtration or settling. Once the catalyst is separated by conventional
techniques it can be recovered, recycled and/or reused. The resulting polyalphaolefin can
25  then be further processed as desired.
The resulting polyalphaolefins possessing the advantageous properties can

be exploited in a variety of products such as, for example, products which require a

viscous oil or an inert material with fluid properties such as dispersants, heat transfer
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and preferably from about 2 to about 100 cSt at 100C. These oils can have
vi scosity 250 troshogit §9@f Bher gynthetlc oils are employed, they can include, but are not

15  limited to, polyisobutylene, polybutenes, hydrogenated polydecenes, polypropylene
glycol, polyethylene glycol, trimethylpropane esters, neopentyl and pentaerythritol esters,
di(2-ethylhexyl) sebacate, di(2-ethylhexyl) adipate, dibutyl phthalate, fluorocarbons,
silicate esters, silanes, esters of phosphorus-containing acids, liquid ureas, ferrocene
derivatives, hydrogenated synthetic oils, chain-type polyphenyls, siloxanes and silicones

20 (polysiloxanes), alkylsubstituted diphenyl ethers typified by a butyl-substituted bis(p-
phenoxy phenyl) ether, and phenoxy phenylethers.

The lubricating oil compositions herein can also contain one or more other
materials. For example, detergents, corrosion inhibitors, oxidative inhibitors, dispersants,
pour point dispersants, anti-foaming agents, anti-wear agents, other viscosity modifiers,

25  fiiction modifiers and the like at the usual levels in accordance with well known practice.
Other materials which can be employed herein include exireme pressure agents, low
temperature properties modifiers and the like can be used as exemplified respectively by

metallic penates or sulfonates, polymeric succinimides, non-metallic or metallic
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al kyl substihaHied, AHRPaRha8ENS E&vE YPinkpLOnBY AstBMb propdiaitd foth&faibaibP-
phenoxy phenyl) ether, and phenoxy phenyl ethers. The |ubricating oil
conposi t i crespesitionmincehichtisy acomceaiperaed or nore other nmaterials. For
exanpl e, detergents, .corrosion inhihitors, oxidative inhihitors,

di spersSants, pour pU?er#haWB}%}O&'HP MeLAHPIS & Sté‘lj@’ﬁtoél,%hea’ﬂ‘?' ofef fhe
agents, othedenVing&RRinty nodifiers, 25 friction nodifiers and the like at

t he usual 'l evels in accordance with well known practice. Oher materials
whi ch can be enpl oy€lb éedemiine ihegirepketiextfitberpolyolefinsipetamgd mi the ekamples

t enper at ur.e, pr ]tl)eﬁﬂillées nodifjers and the |ike can be used as exenplified
respect i vel® %3 © HECAM e ROBEATSeECI6MSShI f onat es, pol ymeri ¢ succi ni mi des,
non-netallic or netallic -7 WD 02/098928 PCT/ US02/ 17272

phosphorodi thi oates and the |ike, at the usual levels in accordance with
wel | KAown practice. ThEseatnmtien Detemiwtiootbydedinatlunfteom t he val ue of the

conposi tions of thi inventiogn, rather the materials serve to inpart their
cust omary properti es SRR Bg’tl‘%s?%fl‘t&’rn indhspRl¥eleliphwas aetmneﬁi bYey are

I ncor por atgdryremEifof B kd?me“ﬂuﬁ%kd{} ! Rnﬁﬂc}%%ﬂﬁ&?asaﬁa@nhhw%fg@%%@f of the
met hod of the present I nvention. To determne the properties the
pol yol ef i risdinbtlat adttol I0tdranexbsapipds Ohbl ol genhkatfcombonws mgthpr oogdebes wer e

used.

way of addition to double bonds is a true measurement of unsaturation. Substitution

15  reactions and, to a lesser extent, splitting-out reactions contribute to some error in the
determination. In this method, the slow rate of addition of iodine to double bonds is
catalyzed by Mercuric Acetate allowing the reaction to be completed in about one hour
where the effects of the slower substitution and splitting-out reactions are minimized.
The metﬁod was adapted from Gallo et al., “Unsaturation in Isoprene-Isobutylene

20 Copolymers”, Industrial and Engineering Chemistry, Vol. 40, (1948) pp. 1277-1280. An

Iodine Number of less than, for example, about 10, is considered substantially saturated.

Dehalogenation Determination by Halogen Content

The halogen content of the polyolefins was determined by two methods.
25 Samples of PAO were decomposed by combustion in an oxygen bomb
made by The Parr Instrument Corporation. The combustion products are absorbed by
aqueous solutions. The halogen content is then determined by using a previously

calibrated Specific Ion Electrode. |



10 Unsaturation Determ nation by |odine Nunber The anmount of unsaturation
in the polyolefins was determ ned by neasurenent of the |odine Nunmber (12
No.) whi cwoiog/ogk92$ ned as the nunmber of grans of iodine tirat/tsdd12e2 100
grans of sanple. Only hal ogen that conbines with a sanple by way of
addition to double bonds is a true measurenment of unsaturation.
Substitution 15 reactions and, to a | esser extent, splitting-out reactions
contribute to some ehrtbe s¢aend ﬁ@thqg]eﬂ@raﬁﬁ]ﬁélﬁ“@ﬁ donmualmgn@éfqiéénsﬂtuﬁ@nsl ow

ncetate o TR HratTebelr £3rkRodRrEe She kTRl ElnBab b hbEre (e

effects ofp ﬂe?_ﬁm& b WRkingeaitiohs bf #Ro@RElatR!dr atdof]ﬁh@él&oxﬁﬁﬁﬁfdl 12 @néfaloil.
m nim zed. he met hod was adapted from Gllo et al., "Unsaturation in

| sopr ene- | sobut yl eneAzp otbspatogpieble methorbieishaloggn damnaagpm@mulmge Shtakist ry,

Vol . 4% (1948) pp. 1277-1280. An |odine Nunber of |ess than, for exanple,
about 10, is considered substantially saturated. Dehal ogenation

Det erm nati on by Hal ogen Content Thehahepgen content of the poI yol ef i ns was
determined by two nethods. 25 Sanples of PAO were deconposed by conbustion
in an oxygen bonb nédegftﬂﬂn'iﬁf%feﬂiab'lc quteclaienesn logipdyaital 4Whe (~iHeL sdsinfst i on

duct b bed Db | ut th
et or mi ned B erRGoEo ey Fotes o e e ar &ha] T r@igsSetettrai. ' o
02/ 093928 G R0 IA42 thérncﬁahgedwp@qﬁrgtdwgud ‘hemanAosi 5 was done usi ng

an Oxford Tnstrunment Conpany Model Lab-X3000 X-ray Fluorescence
Spect ridhet kydrogeahfidy dehiatngevatimestalyst ef 2% Pelpar odipy sitreddlmyirsitd availels of a

o v 1 g Rl PORAUG L Ol G hcgeFoRI 01
vented, once with hydrogen and vented, and then pressured to 200 psig of hydrogen.
After a successful pressure test the vessel was agitated and heated under hydrogen to
235°C for5.0 hours. The vessel was equipped with a dip tube containing a 0.5 micron
15  sintered metal filter. Sampling was completed hourly using the dip tube.
The final product possessed an iodine number of 3.1 and a bromine

content of 10 ppm.

EXAMPLE 2

20 A 1-gallon Hastelloy C autoclave was loaded with 1400 g (~1750 mls) of
1-decene homopolymer having an iodine number of 37 and a bromine content of 671
ppm. The vessel was then charged with 2.472 g dry Siid-Chemie MGS5
hydrogenation/dehalogenation catalyst of 2% Pd on sodium silicoaluminate available
from Siid-Chemie AG and sealed. Next, the vessel was purged twice with nitrogen and

25  vented, once with hydrogen and vented, and then pressured to 200 psig of hydrogen.
After a successful pressure test the vessel was agitated and heated under hydrogen to
235°C for 5.0 hours. The vessel was equipped with a dip tube containing a 0.5 micron

sintered metal filter. Sampling was completed hourly using the dip tube.



A 1-gallon Hastell oy C autoclave was | oaded with 1400 g (1750 m s) of

1- decene honopol yner havi ng an iodi ne nunber of 28 and a brom ne content of
480 ppmwohe/oy®ssel was then charged with 2.472 g dry SaipdT@semie7MSS5 10
hydr ogenat i on/ dehal ogenati on catal yst of 2% Pd on sodi um silicoal um nate
avai l able from Sud-Chem e AG and seal ed. Next, the vessel was purged tw ce
with nitrogen and vented, once wth hydrogen and vented, and then
pressured to 200 psi §hofinghrapdiseRossessed ap iogingramtbes p{i2.0pnd adupraineest t he
vessel was cﬁ’ﬁéntt%??ﬁi d heated under hydrogen to 235C for5.0 hours. The
vessel was equi pped th a dip tube containing a 0.5 mcron 15 sintered
nmetal filter. Sanpling was conpleted hourly using the dip tube. The final
product possessed an iodine nunber of 3.1 and a bronmine content of 10 ppm
EXAVPLE 2 20 A 1-gall on Hastel | oy CEXAMALEE was | oaded with 1400 g (1750

ms) of: 1-decene ho ' a br om ne
cont ent5 of 671 ppm ]géss‘%}ﬁlahgg%%aﬂegﬁ%{réglég%%ﬁ %“Hﬁ;z‘ an(gf’hf

Sud- Cheni emdi355Is abYrdEﬁzgﬁﬁl%tZl, exdepeind Qgenad ised 201aL 3l 4§ hy@bgddaiBd/ on sodi um
silicoalum nate avail able from Sud-Chenm e AG and seal ed. Next, the vessel

was pur geddehajogenatjonteatalyst @@%ﬁ Pgren shcophmmiaaie caiabst availpbln fiorolpmseind
ted 200 f h ter. cce
et AR 2R R385 PagPPl T e TR B GRS BT S

for 5.0 hopys. The vessel was eqw pped with a dip tube contai ni ng a 0.5
mcron sintered nmetal filter. Sanpling was conpleted hourly using the dip
tube. 9 WD 02/ 098928 PCT/ US02/ 17272 The final product possessed an iodine
nunber of 2.0 and a brom ne content MEpi)m EXAMPLE 3

Employing essentially the same procedure as in Example 1, and the same
materials as in Example 2, except this example used 2.472 g dry hydrogenation/
dehalogenation catalyst of 2% Pd on alumina catalyst available from Johnson Matthey.

15 The final product possessed an iodine number of 1.2 and a bromine content of 14 ppm.

EXAMPLE 5
A 1-gallon Hastelloy C autoclave was loaded with 1400 g (~1750 mls) of
1-decene homopolymer having an iodine number of 28 and a bromine content of 480
20  ppm. The vessel was then charged with 9.887 g dry Siid-Chemie MGS35 hydrogenation/
dehalogenation catalyst of 2% Pd on sodium silicoaluminate available from Siid-Chemie
AG and sealed. This catalyst level Was four times the level of the catalyst of Example 1.
Next, the vessel was purged twice with nitrogen and vented, once with hydrogen and
vented, and then pressured to 200 psig of hydrogen. Afier a successful pressure test the
25 vessel was agitated and heated under hydrogen to 235°C for 5.0 hours. The vessel was
equipped with a dip tube containing a 0.5 micron sintered metal filter. Sampling was
completed hourly using the dip tube. After the last sample was taken, the vessel was

cooled, vented of hydrogen, and purged with nitrogen. The remaining polyalphaolefin in

-10-



5 Enpl oying essentially the same procedure as in Exanple 1, and the sane
materials as in Exanple 2, except this exanple used 2.472 g dry

hydr ogenawDonh9s9dehal ogenat i on cat al yst of 2% Pd on sil i ceararsornate
catal yst avail able from Johnson Matthey. The final product possessed an
i odi ne value of 0.6 and a brom ne content of <2 ppm 10 EXAMPLE 4

Enpl oyi ng essentially the sanme procedure as in Exanple 1, and the sane
mat er i al s tha2utaclEyawps winrved by epplyiiginsiregeampessutgde gush dizngjeripl put of the

hyd tj.opl deh t] t al f 2% Pd. | uni taly
avai I bl o ¢ Ok RO RRe LB 2 HiThee FearerhbindEr ApBEerCuth B ibai ne
nunber of chiafysatithrgeddr b dELERN Y800 ¢ OF uAtydPRIthateEXAMR e Borfopbl R R

Hastel | oy C autocl ave was | oaded wi th 1400 (1750 m's) of “1-decene
horopol ymehatgad bagk Hrougbdhadiprarbaie oimag! endic satelyshitere thosintered wéta80 20

T t-h h d t . 887 d | i d- Chem e MGSH
Ry ogenatiBh ToHGRS SURHAt Pehret HaltsPt 30 Pirteh cobe i 04 b nat e
avai | abl e viehea) Slddh&hpitkfiredo mq)s@a}%glroeg-ggj AfeAh 8hotshsh B EdsuMasst higur

times the |level of the catal yst of . Next, the vessel was purged
twi ce W t Iveprel wegegitadebanddipated undercleydiigen th 8 6gfen S Aribursy eFtiepocessdvashen
pressured to 0 i f hydrogen. ter.a ccessful .pressure test the 25
Dessel  vadogrtid Bl 3nfumetich YR aehbhuidlly T s L GreR e sed The
vessel wasor SHYdBPEMAWAS ShdPdHaR gbi¥Rns OThABIRG Ah&eTedB S5 BHAbELSAnTE! al
filter. Sanpling was conpleted hourly using the dip tube. After the [ast
sanpl é0waslabkdden, the vessel was cool ed, vented of hydrogen, and purged

with nitrogen. The remai ning pol yal phaolefin n-in -10 WO 02/ 098928
PCT/ US02/ 17272 the autoclave was renoved by applying nitrogen pressure to

push the material out of the TABLE 1
Hydrogenation/ Final Bromine
Dehalogenation Final Iodine No. Content (ppm)#
1? 1.4 13
2° 1.6 <2
3¢ 0.6 4
49 0.5 25
59 0.8 21

This is the iodine number and bromine content after 2.0 hours.
®This is the iodine number and bromine content after 3.0 hours.
15  “This is the iodine number and bromine content after 4.0 hours.

This is the iodine number and bromine content after 5.0 hours

20

-11-



dip tube and collected in a flask. A small
cat al yst charged. An additional
charged back through the di p toPemdisor12¢0Vval

with original
1- decene WoOrmeHIysEr

the catalyst fromthe sintered. netal
once with hydrogen and
a _successful

wi th nitrogen and ve

pressured to 200 psig of hydrogen.

was

nt ed,

5 filter

After

heal

remai ned in the autocl ave

1400 g of unhydrogenated

The vessel wa
vent ed, an
pressu

of
S purged tw ce
d then

re test the

vessel was agitated and heated undeEXAMPEEN to 235C for 5.0 hours. This

process was re
charged at the

Begrh

fi: @wtag }e leat%
g wa

nin use

e KRS cThe AP sl o fete! | v

enatl ons an

dehal ogenations. The results of these tests are set forth belowin 10
Table |I. TABLEI Hydrogenation/ Fi nalldlidhe Dehal ogenation Final |odine
No. Coftent (ppm# la 1.4 13 2 1.6 <2 3 0.6 4 4 0.5 25 d 0.8 21
aThis is the iodine [nbyeeenand br oni ne cont ent aFimerB@minehours. bThis is
t he i odi ne nunber andDekaedemsionont &inel bfline# 3| 0 Getans(ppm¥5 This is the
i odi ne nunber and brlonmi ne1dontent after74.0 hpurs. dThis ig the iodine
nunber and brom ne cententafter-5-0-hours—20 -11 WO 02/098928
PCT/ US02/ 17272 EXANPLE 62Exanplle 4 was?repeated witif the results being set
forth below in Tabl g 11 3¢ 06 21

4° 0.6 21

59 1.1 31

*This is the iodine number and bromine content after 2.0 hours.

This is the iodine number and bromine content after 3.0 hours.

“This is the iodine number and bromine content after 4.0 hours.

10

EXAMPLE 7

%This is the iodine number and bromine content after 5.0 hours

A 1-gallon Hastelloy C autoclave was loaded with 1400 g (~1750 mls) of

1-decene homopolymer having an iodine number of 28 and a bromine content of 480

15

ppm. The vessel was initially charged with 4.935 g dry Siid-Chemie MGS5

hydrogenation/dehalogenation catalyst of 2% Pd on sodium silicoaluminate available

- from Stid-Chemie AG and sealed. This catalyst level was twice the level of the catalyst

of Example 1. The vessel was purged twice with nitrogen and vented, once with hydrogen

and vented, and pressured to 200 psig of hydrogen. After a successful pressure test the

20

vessel was agitated and heated under hydrogen to 235°C for 3.0 hours. The vessel was

equipped with a dip tube containing a 0.5 micron sintered metal filter. Sampling was

completed hourly using the dip tube. After the last sample was taken, the vessel was

cooled, vented of hydrogen, and purged with nitrogen. The remaining polyalphaolefin in

-12-



TABLE Il 5 Hydrogenation/ Final Brom ne Dehal ogenation Final |odine #
Content (ppm# la 1.75 2 b 1.2 14 3¢ 0.6 21 4 0.6 21 5 1.1 31 aThis is
t he i odi rwomsopsees and bromi ne content after 2.0 hours. bPoirgsoz12nie i odi ne
nunber and bronmi ne content after 3.0 hours. This is the iodine nunber and
brom ne content after 4.0 hours. 10 aThis is the iodine nunber and brom ne
content after 5.0 hours EXAMPLE 7 A 1l-gallon Hastell oy C autoclave was

| oaded wi tthe .aJIIOG)lage Wasfmweébyapplymgdé@m pPiesrasdb prsr thh awdterepl ant ofatle ne
nunber of broni pe cont e 15 .ppm . The vessel .was injtially
char ged wﬁﬁ%m gc ﬁ%“?“if{]lgl fg‘a E‘:h%ﬁ q\}ff@g W’g‘g{nﬁé}ﬁ%ﬁ%‘ﬁ%ee?fﬁ%ﬂ@w&il on
catal yst afatalfét Behrodu. smbaumgﬁdummgwm%@o@meh qme@enef}{cﬁxﬁ@;%%m e AG
and seal ed. This catalyst level was twice the |level of the catalyst of

Exanpl e 1.chiged \bé@cs@rou@sth@mpqwnsw teanopjat of the tsatelyehfrcandhwmemdl meiate with
hydr ogen d v and ured.to.200 Aft er
succesgfuliélgelI es ]étésteq‘ﬁ%éﬁ °%‘fé’§1§81?“\ﬁ£§w?f§ﬁ E;X*faé& g%é@ta&f‘dﬂﬁ’c?é‘

hydr ogen ta%cﬁr%5§f$a%ly§ @Shﬁhﬁfs&hatm@xﬁﬁﬁﬁaelb o\f@%@om?alpmé idtbnandi p tube
containing a 0.5 mcron sintered nmetal filter npling was conpl eted

hourly usiM§Gohd hlepSStelJWeS pygedtwithwithagrogsanpd gentad, anak sith lylmgerssel was

ng;gﬁph\é&g@?’gn dntplgrigre suréd to%o%l'sllr ggc?fqumg ggn ni r O EI?CCCS-I;% pl;gsgl?rler'](clesr’g

vessel was agitated and heated under hydrogen to 235°C for 3.0 hours. This process was
10 repeated a total of four times. The catalyst originally charged at the beginning was used

for 5 hydrogenations and dehalogenations. The results of these tests are set forth below

in Table III.
TABLE III
Catalyst Charged dry (g)
. Final Final Bromine
Hydrogenation/ .
Dehalogenation Fresh Recycled Total Iodine No.* | Content (ppm) °
1 4.935 0 4.935 13 6
2 1.236 4.935 6.171 2.0 9
3 1.236 6.171 7.407 2.2 6
4 1.236 7.407 8.643 2.6 12
5 1.236 8.643 9.879 24 7

15
This is the iodine number after 5.0 hours.

This is the bromine content after 5.0 hours.

-13-



WO 02/ 098928 PCT/ US02/ 17272 the autocl ave was renoved by appl ying nitrogen
pressure to push the material out of the dip tube and collected in a
flask. A wopaklosdseml remained in the autoclave with origi n®CT/usar/ai2yxst
charged. An additional 1400 g of unhydrogenated 1-decene honopol yner was
charged back through the dip to ensure renoval of the catalyst fromthe
sintered netal 5 filter. In each subsequent hydrogenation the autoclave was
charged with an additional anount @EXA&BPABE&t (0.5 tines that of Exanple

1) of 1.236 g dry of _the Slid-Chem M5GS. The vessel. was pur tw ce
W th i Erogen and voRRIBEYHSEEALN O, PGB CARES oy BnbEt PIa Tdihgh sane
pr es5Ur €0 300D Ay BYIEOGEAYIASLER I SHSHBRL M RERRBHE EokiBh (e

vessel was agitated and heat ed Under hydrogen to 235C for 3.0 hours. This
process wastalt pEfdtdoh sodiwh allicoflufmate tatalyst. avitieble ftrad Yigt-Cherngi &Gl | y

charged at_th egi hni ng was, used. for 5 hydrogenati ons and

dehal ogenﬁhefma?p%ﬁ@ctr@ﬁwgd By logﬂléélémbé%?gggﬁgg 8 BoTFge CATERY 2 B Tabl

[11. TABLE IIl Cata i £l nal: i enat i on!
A}{Eéufglﬁé Hx‘%r@mgcfn\’ll(a% ek B8kribe R ns?r%](rrgg r%xlﬁ%@ﬁﬁ%

Dehal ogenati on Fresh Rec ed Tot ine No." Content 1 4.935 0
4.935 1. 3 dertaid degRB®fHaBidhlabityl 6hvidublyInany chaidie6 abd ¥aiiatibnd @i [Rs@bk thdrelh 236
7.407 8.643 2.6.12 5 1.236 8.643 .9.879 2.4 7 15 'This i.s the .iodi ne
number af t38d V@ﬁ@ewaa?rgm toah?ﬁeégf}@dﬂ%&%ﬁeﬁé%ém&%ﬁ orggqipg descypiieiyr &

is therefore to be understood that the present invention may be presented otherwise than

10 as specifically described herein without departing from the spirit and scope thereof.

-14-



-13 WO 02/098928 PCT/ US02/ 17272 EXAMPLE 8 Enpl oying essentially the sanme
procedures as in Exanple 1, and the sane materials as in Exanple 2, except
t hi s exanwba2/sdes a hydr ogenati on/ dehal ogenati on cat al ystPCofusb¥%a R on

sodi um silicoal um nate catal yst avail able form Sud-Chem e AG 5 The fina
product possessed an iodi ne nunber of 8.0 and a brom ne content of 52 ppm
Al t hough the invention has been described in its preferred formwth a

certain dé@ﬁ@éiﬁigbéﬂﬂlibkhrity, obvi ously many changes and variations are
possible therein and w be apparept to those skilled in after
reading the foregoi g ée&fe?c?smr&ﬁ by rog?r@ﬂ%é?@%?@a{%eﬁ@mﬁa3{65861% hat
t he prese IIy
doscr bed TEa By B R o AR S e F b e 2 o feglefA |

WO 02/ 098 %d6dPGCT LdgsAndr/ ﬂ%aaroé.&bu\a’omﬁmﬂlg\hwagérﬁtmg anci)(opdmmmitnrg dthe
hydrogenatlon and/ or dehal ogenation of a-olefin to provide a substantially

hydr ogénatleast epriplymenssk apiciia undereatialy bykriipeamaiion 9@%@@@@?@1%@ or
copol yner, coh{i*)‘?/ioﬁé f?ﬁﬁéﬁre%grf@ Ef?ll& Eﬁ’%@?@z{l&‘y@ﬁ LRl %ﬁ&&l {Qggnating at 5

| east one po zed geér “'¢a ro enatron and/ or

dehal ogenaubfimtiatipadickpions hyﬂrotga&nph&&ﬁmsgemhoﬂyﬁa@gteabnmiiuag catalytically
effective amount of a_ substantially anorphous hydrogenation/dehal ogenation
cat al yst COMPONItg a8 IpREANIC MAteHFd hased sBPPAh | nor gani c materi al based
support. 10 2. The process of Caim1l wherein the a-olefin contains from 2
to about 20 carbon atonms. 3. The process of Claim1l wherein the a-olefin

contaijps from about 6 trfe pAREsofIAaiel ARk &¥ux-olefin contains from 2 to about

20 carbon atoms.

3. The process of Claim 1 wherein the a-olefin contains from about 6 to
about 12 carbon atoms.

15

4. The process of Claim 1 wherein the a-olefin is 1-decene.
5. The process of Claim 1 wherein the metal component of the catalyst is
one or more Group VIII metals of the Periodic Table selected from the group consisting

20 ofFe, Co, Ni, Ru, Rh, Pd, Os, I, Pt, and salts thereof.

6. The process of Claim 1 wherein the inorganic support is a material

selected from the group consisting of silica, alumina and silica-alumina.

25 7. The process of Claim 1 wherein the amorphous

hydrogenation/dehalogenation catalyst is palladium on a silica-alumina support.

-15-



15 4. The process of Claiml wherein the a-olefin is 1-decene. 5. The
process of Caim1 wherein the netal conponent of the catalyst is one or
nore G oupwovkidsoeet al s of the Periodic Table sel ected fromCrhEsoztnap
consisting 20 of Fe, Co, Ni, Ru, Rh, Pd, GCs, Ir, Pt, and salts thereof. 6.
The process of Claim1 wherein the inorganic support is a materi al

sel ected fromthe group consisting of silica, alumna and silica-al um na.
25 7. The process of8.CAasubsthntidibrigidrogehated end/phaibstantially dehalogenated

hydr ogenatl n/ dehal og@natl on catalyst .is gal | adi um on a, silica-al um na
support . wiRkeclshindogms or pepolyisergbiaingbiron th%P%IMB’@fléﬁtqneﬂ |a§/1qa§tdm@g>@nat ed

and/ or Subﬁgﬁrp:t#]?ro efsg%g'l%}) n%t (?ro]ggna%t Xala c?/ar LG o(,gen% n&tpeot AR OP %(Cgeess

obt ai ned from one

conpri si ng:afwdﬁfc(}gﬂﬂig%hﬁﬁ]gadﬁ@/&Heﬁﬁb?én@ﬁ@@@dﬂdﬂﬂ)ﬂshﬁ!t@'ﬁ%@nb@oﬂ%@égen and

catal ytic hydrogenating and/or dehal ogenating conditions in the presence of
hydr ogén mtesytspaﬂhﬁﬁpvme@mqwt@ﬁ 4 @@siavéallmmmh@ﬁs a substantial | y

anor phous [ dehal agena cat al r| S a.mneta
conponent hc?Ja}[O%n &eh genarf‘}g%% g’lsg éﬁ"%gfp%%{a t 188 W%Wéol efin
of Claim Einéﬂfeﬂéleiaébdtéﬂup @10I efin contains from2 10 to about 20 carbon
atons. 10. The polyal pﬁaol efin of Cdaim8 wherein the a-olefin is selected

from the group consisting of 1-octene, 1-decene, 1-dodecene and

conbi nati ons thereof Ieflno Cl ai m 8 wher |nthe

metal conponent of t%e%gﬁﬁfj’]if‘&?gfwl%g" éﬁéﬁl r‘?ﬁli‘eéelé’t{%ﬁ‘(\awfr?? CORLYAT HOB2 t he
Per i odigc 'I{@Q{)@ut%lcgﬁ;ogqtglﬁgmthe group consisting of Fe, Co, Ni, Ru, Rh,
Pd, GCs, Ir, Pt, and salts thereof. 12. The pol yal phaol efi n of Caim8

mhereln the inorganic support is a
10. The polyalphaolefin of Claim 8 wherein the a-olefin is selected from

the group consisting of 1-octene, 1-decene, 1-dodecene and combinations thereof.
15 11. The polyalphaolefin of Claim 8 wherein the metal component of the
catalyst is one or more Group VIII metals of the Periodic Table selected from the group

consisting of Fe, Co, Ni, Ru, Rh, Pd, Os, Ir, Pt, and salts thereof.

12. The polyalphaolefin of Claim 8 wherein the inorganic support is a

20  material selected from the group consisting of silica, alumina and silica-alumina.

13. The polyalphaolefin of Claim 8 wherein the amorphous

hydrogenation/dehalogenation catalyst is palladium on a silica-alumina support.

25 14. The polyalphaolefin of Claim 8 possessing an iodine number of from
about 0.5 to about 10.

-16-



20 material selected fromthe group consisting of silica, alumna and
silica-alumna. 13. The pol yal phaolefin of Claim8 wherein the anorphous
hydr ogenawDan/gkdbsl ogenat i on catal yst is palladiumon a siPCrasezi2nt na
support. 25 14. The polyal phaol efin of Caim8 possessing an iodi ne nunber
of from about 0.5 to about 10. -16 WD 02/098928 PCT/ US02/ 17272 15. The
pol yal phaol efin of Cl aim8 possessing a hal ogen content of from about 1 to
about 200 ppm 16. Th® pdkpalyplvhetlefin nf Olingi8giosse8sipy ¢ delogem gorienti of diome
nunber of frog1 5 abggbOO.S to about 10 and a hal ogen content of from about
1 to about®®8b! {p#ROU 790 BB  pol yal phaol efin of O ai m 13 possessing an

i odi ne nunber of fromabout | to about 8 and a hal ogen content of from
about 3 to about 100 ppm 10 18. A lubricating oil conposition conprising a
| ubricating oil and ¥. Vhspobriphactelh pf/Clagm dmyssessing an lipohynabasieddiosf i n of

2 “vi scosi T ARaleUbaR e Rk R ) BoBRARRbT it fphile. %15 207 A

| ubricating oil conposition conprising a lubricating oil and a
vi scosi ty-nodi fyi ng amount of the polyal Phaol efin of daim17. -17
17. The polyalphaolefin of Claim 13 possessing an iodine number of

from about 1 to about 8 and a halogen content of from about 3 to about 100 ppm.

10 18. A lubricating oil composition comprising a lubricating oil and a

viscosity-modifying amount of the polyalphaolefin of Claim 8.

19. A lubricating oil composition comprising a lubricating oil and a

viscosity-modifying amount of the polyalphaolefin of Claim 16

15 ‘\
20. A lubricating oil composition comprising a lubricating oil and a

viscosity-modifying amount of the polyalphaolefin of Claim 17.
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