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production and processing of higher hydrocarbons, specificg g vﬁﬁﬁs

- useful as coating materials, in candles and in a w de varlety %
"applications including food and drug applications which require high
purity wax. More particularly, this invention relates to the production of
hi gh paraffin wax products produced by the reaction of carbon nonoxi de and

hydrogen, the Fischer-Tropsch process. Still nore particul arI y this
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high paraffin wax products produced by the reaction of carbon monoxide and

NV

hydrogen, the Fischer-Tropsch process. Still more particularly this invention
relates to a catalytic process whereby raw Fischer Tropsch wax is subjected to a
mild hydrotreating process yielding a high purity, hydrocarbon wax product of

desired hardness without the need for further processing.

BACKGROUND OF THE INVENTION

The catalytic production of higher hydrocarbon materials from synthesis
gas, i.e. carbon monoxide and hydrogen, commonly known as the Fischer-
Tropsch process, has been in commercial use for many years. Such processes

rely on specialized catalysts.

The original catalysts for Fischer-Tropsch synthesis were typically Group
VIII metals, particularly cobalt and iron, which have been adopted in the process
throughout the years to produce higher hydrocarbons. As the technology
developed, these catalysts became more refined and were augmented by other
metals that function to promote their activity as catalysts. Such promoter metals
include the Group VIII metals, such as platinum, palladium, ruthenium, and

iridium, other transition metals such as rhenium and hafnium as well as alkali



metals. The choice of a particular netal or alloy for fabricating a

catalyst to be wutilized in Fischer-Tropsch synthesis wll depend in |arge
measure on the desired product or products. The products ik b H”@’rocar bon
synt hesis nust be useful in a variety of applications. The waxy product a
hydr ocar bon synthesis, particularly the product froma cobalt based
catal.yst process contains a high propo[%i_on of normal paraffins. It is
generally known to catalytically convert the paraffin wax obtained from
the Fi scher-Tropsch process to lower boiling paraffinic hydrocarbons
falling within the gasoline and mddle distillate boiling ranges,
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hydrocracking. However, new markets continue to expand in demand for

petroleum and synthetic waxes. The varied and growing uses for the waxes, e.g.

food containers, waxed paper, coating materials, electrical insulators, candles,

crayons, markers, cosmetics, etc. have lifted this material from the by-product

class to the product class in many applications.

Stringent requirements are set by regulatory authorities such as the FDA
in the United States and the SCF in the European Union, which a wax should
meet, particularly if the wax is to be used in food and drug applications. Further,
it is a demanding task for the crude oil refiner to meet those requirements.
Petroleum waxes derived from crude oil often have dark color, poor odor and
numerous impurities requiring significant further refining, particularly when wax
is to be used in food and drug applications which require highly refined wax in
order to satisfy the regulatory authorities. The presence of sulfur, nitrogen and
aromatic species, which induce a yellowish or brownish color, are undesirable in
that they may present considerable health risks. Intensive wax refining
techmques are required to improve thermal and light properties, ultra-violet

stability, color, storage stability and oxidation resistance of the end products.



-3 Typically, such waxes are subjected to wax decol orization processes
comonly denoted as wax finishing. Such methods are part of a time

consunmi ng and costly process and have a detrinmental effect on opacity
which is desirable in a nunber of applications where supefiidit TtHBr mal  and
i ght properties, ultraviolet stability, color and storage stability are
desired. These applications include, but3are not |imted to coating
material s, crayons, narkers, cosmnetics, candles, electrical insulators and
the like as well as food and drug applications. Waxes prepared by the
hydrogenatJBon of, carbon nonoxi dglw a the Fischer-Tropsch process have nmany
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ef fi ci ent |Kiscledj Trsipsdh poostss have desiyrdedimblegeropdrtigsnghithdnake deessi ng. 01

OCT 2004 4 X : :
superior to petroleum waxes in numerous respects. They have high paraffin

contents and are essentially free of any sulfur, nitrogen and aromatic impurities
found in petroleum waxes. However, untreated Fischer -Tropsch waxes may
contain a small but significant quantity of olefins and oxygenates (e.g. long
chain primary alcohols, acids and esters) which can cause corrosion in certain
environments. Therefore, Fischer-Tropsch waxes typically undergo some type

of hydroprocessing to obtain high purity.

In addition, Fischer-Tropsch waxes are harder than conventional
petroleum waxes. The hardness of waxes and wax blends as measured by needle
penetration can vary considerably. Hardness for waxes is generally measured by
the needle penetration test ASTM D 1321. In general, the hardness of Fischer
Tropsch waxes 1s an advantage since there exists a shortage of high-grade hard
paraffin waxes. However, such hardness could limit the usefulness of untreated
Fischer-Tropsch waxes in certain applications. Thus, it would be desirable to
provide a process by which the hardness of these waxes could be efficiently

adjusted to within desired ranges during hydroprocessing.



SUMMARY COF THE | NVENTI ON The present invention is directed to a mld
hydrotreating process which renoves the oxygenates and ol efi Pd any
aromati c species which nay be present froma raw Fi scher FBE@&@ wax while
si mul t aneously reducing the hardness, thereby Iimting or elimnating the
need for further processing. The process involves producing a raw

Fi scher-Tropsch wax in a hydrocarbon synthesis process and then passing
the raw wax over a hydroisonerization catalyst under m|d conditions such
that chemi cal conversions (e.g., hydrogenation and m|d isonerization)
take place while less than 10% boiling point conversion (hydrocracking)
occurs, thus preserving overall yield of wax product. In one enbodi nent of
t he prese i b i -Tropsch wax is formulated via

hydr ocar b MMARY OF T Eﬁ?ﬁ rdness, as defined by ASTM Standard
Test Method for Needl e Penetration of waxes (ASTM D- 1321), is adjusted to
within a region preferred for end use applications, while sinmultaneously
removi ng undesiThalpresentprvdritionsis ditectedan wmylgenatresedtngyprocess wieahy

al cohols), olefins, and trace |levels of aromatics if they are present.

BRI EF DESERhVsONe O ygemaeRand i fispndeany atoovaicaspseies mahich roay keprocess in
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based catalyst process, contains a high proportion of normal paraffins.
Cobalt is a preferred Fischer-Tropsch catalytic netal in that it is

desirable for tihe foEda@ifvolves producing araw Fischer-Tropsch wax in a
hydrocarbon synthesis process and then passing the raw wax over a
hydroisomerization catalyst under mild conditions such that chemical
conversions (e.g., hydrogenation and mild isomerization) take place while less
than 10% boiling point conversion (hydrocracking) occurs, thus preserving

overall yield of wax product.

In one embodiment of the present invention, a raw Fischer-Tropsch wax
is formulated via hydrocarbon synthesis and the wax hardness, as defined by
ASTM Standard Test Method for Needle Penetration of waxes (ASTM D-
1321), is adjusted to within a region preferred for end use applications, while
simultaneously removing undesirable impurities, such as oxygenates (e.g.,

primary alcohols), olefins, and trace levels of aromatics if they are present.

BRIEF DESCRIPTION OF THE DRAWING

Figure 1 shows a schematic of a process in accordance with the present

invention.



of the present invention to start with a Fischer -Tropsch wax product wth
a high proportion of high nolecular weight |inear C20+ paraffins. A
preferred Fischer-Tropsch reactor to produce the raw wax df{gheeresent
invention is the slurry bubble colum reactor. This reactor is ideally
suited for carrying out highly exotherm c, three phase catal ytic reactions.
In such reactors (which nmay al so incluge catal yst rejuvenation/recycling
means as shown in U S. Patent No. 5,260,239 ) the solid phase catalyst is
di spersed or held in suspension in a liquid phase by a gas phase which
continual Ly bubbles_ _through the liquid phase, thereby creating a slurry.
The cat al JAEEALLED DESCRIEITEN QR IHE INVEEINTHANei t her bul k catal ysts or
certain types of supported catalysts. The catalyst in a slurry phase

Fi scher-Tropsch reaction useful in the present invention is preferably a
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vel ocity hbdeicatleassymheds piddiwtl paticulaplyahe prbiyctifio pdsbalt Basedn! sec to
about 23 cnisec. A preferred process for operating a slurry phase

Fi scher - Teatpysh preeass otoritgind @dugh pedpomiod. f. ndPatad paraffins. SC6HA #82. 01 OCT
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Non-shi fti Fi scher. -Tropsch . reactions .are. well . known t hose skilled in
the art aRhtgeaencREraloL i el b sdaRdie - SRPYhAY ShPFTHE Eha & mmt i on
of CO2 by products. Non shifting catalysts jnclude, e.g. cobalt or
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supported, pronoted cobalt, the pronoter being zirconium or rhenium
preferably rhenium Such catalysts are well known and a preferred

A preferred Fischer-Tropsch reactor to produce the raw wax of the
present invention is the slurry bubble column reactor. This reactor 1s ideally
suited for carrying out highly exothermic, three phase catalytic reactions. In
such reactors (which may also include catalyst rejuvenation/recycling means as
shown in U.S. Patent No. 5,260,239 ) the solid phase catalyst is dispersed or held
in suspension in a liquid phase by a gas phase which continually bubbles
through the liquid phase, thereby creating a slurry. The catalysts uvtilized in such

reactors can be either bulk catalysts or certain types of supported catalysts.

The catalyst in a slurry phase Fischer-Tropsch reaction useful in the
present invention 1s preferably a cobalt, more preferably a cobalt -rhenium
catalyst . The reaction is run at pressures and temperatures typical in the
Fischer-Tropsch process i.e. temperatures ranging from about 190°C to about
235°C, preferably from about 195°C to about 225°C. The feed may be
introduced, for example, at a linear velocity of at least about 12 cm/sec,
preferably from about 12 cm/sec to about 23 cm/sec. A preferred process for
operating a shurry phase Fischer-Trostch reactor 1s described in U.S. Patent No.
5,348,982.



catalyst is described in U S. patent No. 4,568,663 as well as European
Patent 0 266 898. By virtue of the Fischer-Tropsch process, the recovered
C20+ waxy hydrocarbons in the 371C+ boiling range have ni [ 19@7f00t and
nitrogen. These hetero-atom conpounds are poisons for the Fischer -Tropsch
catalysts and are renoved fromthe nethane-containing natural gas that is
conveniently used for preparing the sy?thesis gas feed for the Fischer

-Tropsch process. Small anobunts of olefins are produced in the

Fi scher-Tropsch process as well as well as sone oxygenated conpounds

I ncl udi ng al cohol s and acids. The raw wax product of the Fischer-Tropsh
synthesis is subjected to a mld hydroisonerization process. The entire
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conveniently effected using distillation techniques well kpown 1in the art.
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hydr ocar bons i ng above 371 hydrocar bons boiling bel ow 371C tends

to i ncrea966c898ck| ng with resultant higher yields of gases and ot her
distillates and | ower yields of isonerized wax.

By virtue of the Fischer-Tropsch process, the recovered Cyp+ waxy
hydrocarbons in the 371°C+ boiling range have nil sulfur and nitrogen. These
hetero-atom compounds are poisons for the Fischer -Tropsch catalysts and are
removed from the methane-containing natural gas that is conveniently used for
preparing the synthesis gas feed for the Fischer -Tropsch process. Small amounts
of olefins are produced in the Fischer-Tropsch process as well as well as some

oxygenated compounds including alcohols and acids.

The raw wax product of the Fischer-Tropsh synthesis is subjected to a
mild hydroisomerization process. The entire liquid effluent of the synthesis
process may be withdrawn from the reactor and led directly to the
hydroisomerization stage. In another embodiment, the unconverted hydrogen,
carbon monoxide and water formed during the synthesis may be removed prior
to the hydroisomerization step. If desired, the low molecular weight products of
the synthesis stage, in particular, the C,- fraction, for example, methane, ethane
and propane may also be removed prior to the hydroisomerization treatment.
The separation is conveniently effected using distillation techniques well known

in the art. In another embodiment, a wax fraction typically boiling above 371°C



In the present invention, cracking is nmaintai ned at a m ni [ 1 | ess
0 ; nii o1

“than 10% preferably less than 5% nore preferably less th us

maxi m zing wax yield. The hydroi sonerization step is carried out over a
hydr oi sonmeri zation catalyst in the presence of hydrogen under conditions
such that the 371C+ boiling point conversion to 371C is |ess than about
10% .nore preferably |less than about 5% nost preferably | ess than about
1% These conditions conprise relatively mld conditions including a

tenperature from about 204C to about 343C, preferably from about 286C to

about 321 C and a hydrogen pressure  qf bout ' 300 ,t o abaut 1500 psig,
pr ef er abl ! ABRIPISHIT RISSHIB Ut Smeﬁgﬂﬂ%ﬁﬁdmﬁ@@%@ C%‘Elfg'glle 700 to
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i nvention are summarized in the table below. 01 OCT 2004 8 Conditi onBroad
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higher yields of gases and other distillates and lower yields of isomerized wax.

In the present invention, cracking is maintained at a minimum, usually less than

10%, preferably less than 5%, more preferably less than 1% thus maximizing

wax yield.

The hydroisomerization step is carried out over a hydroisomerization
catalyst in the presence of hydrogen under conditions such that the 371°C+
boiling point conversion to 371°C- is less than about 10%, more preferably less
than about 5%, most preferably less than about 1%. These conditions comprise
relatively mild conditions including a temperature from about 204°C to about
343°C, preferably from about 286°C to about 321 °C and a hydrogen pressure of
about 300 to about 1500 psig, preferably about 500 to about 1000 psig, more
preferably about 700 to about 900 psig 1o reduce oxygenate and trace olefin

levels in the Fischer-Tropsch wax and to partially isomerize the wax.

Typical broad and preferred conditions for the hydroisomerization step of

the present invention are summarized in the table below:



supported G oup VIII noble netal, e.g., platinumor palladi upb are useful
as are catalysts containing one or nore Goup VIII base melt & 51 2084 g.,
ni ckel or cobalt, in amounts of about 0.5-20 wt % which may or may not al so

include a Goup VI netal, e.g. nolybdenumin anounts of about 1-20 w %
The support for the netals can be any refractory oxide or zeolite or

m xtures thereof. Preferred supports .igwclude silica, alum na,

silica-alum na, silica-alumna phosphates, titania, zirconia, vanadia, and
other Goup IIl, IV, VA or VI oxides, as well as Y sieves, such as

ultrastable Y sieves, Preferred supports.include al ug na and

si | i ca-al uni na Qﬁ?&aﬂﬁl li ca concent 4B2€ t he bul ﬁ@@é‘-’p—&aﬂg‘is | ess than

about 50wt % prefgrably | ess thanngk 35 wt% Mor referred supports
“Thedtalie Pt 2887

i ncl ude lica-alumna c where the silica 1S present in
anount s out 20 wt % . ably 10-20 - o the support
may cont g?ﬂ{agﬁ??ﬁ?g% ts, e.g., 2%%859\?% of a bi n‘é‘%(?ﬁi 12@8., al um na,
silica, CH§drogen TreweRake, oxi des, afED-BO00DouUS types of2000:4G00 magnesi a,
etc., preferably alumna. 01 OCT 2004 -9 Preferred catal ysts of the present
i nvent i onSCkfBude t hose conprising a non-noble Goup VIII netal, for
exanpl e, cobalt, in conjunction with a Goup VI netal, for exanple,

nol ybdenum supported on an acidic support. A preferred catalyst has a
surface area in the range of about 180-400m2/gm preferably 230-350n2/ gm
and a pore volunme of 0.3 to 1.0 mM/gm preferably 0.35to 0.75 m/gm a

bul k densi tygoﬁ“héqg\kl%ﬁgg%ﬁ%r%ﬂé%yg{lﬂs&néﬁ?@d Ffsli'ﬁ%k';?gaogﬁhr\?ﬁgﬁﬂgm about

0.8 to 3.5 kg/ mm refe I's prepared i mpregnafing the
netal s frewn teotriétiGfdedtd Obtaliea SuBPRBéSon Bivinpg ddsirkdndl®dE paind(czal ci ni ng
in air at 200- 550C. The preparation of anorphous silica-al um na

m cr osphebaidinggroinymndriesdle pendsationbedué.n Ryl and, Ll oyd B., Tanele, MW,
and Wlson, J.N., Cracking Catalysts, Catalysis: volune VII, Ed. Paul H.
Emmett, Reinhol d Publi shing

While virtually any catalyst useful in hydroisomerization may be

satisfactory for the mild hydrotreating/hydroisomerization step, some catalysts
perform better than others and are preferred. For example, catalysts containing a
supported Group VIII noble metal, e.g., platinum or palladium, are usefu] as are
catalysts containing one or more Group VIII base metals, €.g., nickel or cobalt,
in amounts of about 0.5-20 wt% which may or may not also include a Group VI
metal, e.g. molybdenum in amounts of about 1-20 wt%. The support for the
metals can be any refractory oxide or zeolite or mixtures thereof. Preferred
supports include silica, alumina, silica-alumina, silica-alumina phosphates,
titania, zirconia, vanadia, and other Group III, IV, VA or VI oxides, as well as Y
sieves, such as ultrastable Y sieves. Preferred supports include alumina and
silica-alumina where silica concentration of the bulk support is less than about
50 wt %, preferably less than about 35 wt%. More preferred supports include
amorphous silica-alumina co-gel where the silica is present in amounts of less
than about 20 wt%, preferably 10-20 wt%. Also the support may contain small
amounts, e.g., 20-30 wt%, of a binder, e.g., alumina, silica, Group IV A metal

oxides, and various types of clays, magnesia, etc., preferably alumina.



Cor poration, New York, 1960, pp. 5-9. In a preferred catalyst, the G oup
VII'l netal is present in anpbunts of about 5 wt%or |ess, [pretegmply 2-3
w% while the Goup VI netal is usually present in greater anmounts, e.qg.
10-20 wt% A typical catalyst is shown below Co wt% M w% Al1203-Si Q2
A1203- bi nder Surface Area Pore Volume (Hg) Bulk Density 2.5-3.5 15-20
60-70 20-25 290-355n2/gm 0. 35-0.45 mhlgm 0.58-0.68 g/m Referring to
Figure 1, synthesis gas (hydrogen and carbon nonoxide in an appropriate
ratio) is fed to Fischer -Tropsch reactor 1, preferably a slurry reactor 01

OCT 2004 -10 and contacted therein with an ,agprol%ri ?lltle Fi scher.- Tropsch
catal yst. RawPrefersedeatalysissaiithe prasenhanyeptionunslufe HOReKARRESIERect 1y from

O o e B BT OB e T SO E Grop, s
cond 1 on. el ek aBRE b Bl RS L Bpbited MRERac DI oot A T o=
hydr oi somREfezRld Qftalfasof sit¥slieoirs @ e tiezaingedf ubblt 180-400m™/gm,

preferably 230-350m*/ gm, and a pore volume of 0.3 to 1.0 ml/gm, preferably

0.35 to 0.75 ml/gm, a bulk density of about 0.5-1.0 g/ml, and a side crushing

strength of about 0.8 to 3.5 kg/mm.

A preferred catalyst is prepared by co-impregnating the metals from
solutions onto the supports, drying at 100-150°C, and calcining in air at 200-
550°C. The preparation of amorphous silica-alumina microspheres for supports
is described in Ryland, Lloyd B., Tamele, M.W., and Wilson, J.N., Cracking
Catalysts, Catalysis: volume VII, Ed. Paul H. Emmett, Reinhold Publishing
Corporation, New York, 1960, pp. 5-9.

In a preferred catalyst, the Group VIII metal is present in amounts of
about 5 wt% or less, preferably 2-3 wi%, while the Group VI metal is usually

present in greater amounts, e.g., 10-20 wt%. A typical catalyst is shown below:

Co wt% 2.5-35

Mo wt% 15-20
Al;05-510, 60-70
Al,Os-binder 20-25

Surface Area 290-355m*/gm
Pore Volume (Hg) 0.35-0.45 ml/gm
Bulk Density 0.58-0.68 g/ml

Referring to Figure 1, synthesis gas (hydrogen and carbon monoxide in an

appropriate ratio) is fed to Fischer -Tropsch reactor 1, preferably a slurry reactor
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! 2 may be %ﬁyact?onated under 9acuum in separation zone 3 into end product wax

fractions with different melting points if desired.

The following Examples will serve to illustrate but not to limit this

invention.

Example 1 - Preparation of Fischer-Tropsch Wax

A mixture of hydrogen and carbon monoxide synthesis gas (Hy/CO=2.0-
2.2) was converted to heavy paraffins in a slurry bubble column Fischer-Tropsch
reactor. The catalyst utilized was a titania supported cobalt rhenium catalyst
previously described in US Patent 4,568 ,663. The reaction was conducted at
about 204-232°C, about 280 psig, and the feed was introduced at a linear
velocity of 12 to 17.5 cm/sec. The kinetic alpha of the Fischer-Tropsch product
was between 0.90 and 0.96. The Fischer-Tropsch wax feed was withdrawn

directly from the slurry reactor.

Example 2 — Hydrotreatment/hydroisomerization Fischer-Tropsch Raw Wax

The Fischer-Tropsch wax prepared in Example 1 was treated over the
cobalt/molybdenum on silica-alumina catalyst described herein in at several
conditions. The hydrotreated/hydroisomerized Fischer-Tropsch wax was then

fractionated under vacuum. The conditions for each of these runs, labeled
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Levels A through E, as well as the 371°C+ conversion and product yields

compared to untreated raw Fischer Tropsch wax are given in Table 1.
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U N QL GCST 26N - 13 Exanple 3 - Melting Points and Needl e Penetration
Val ues of Hydrotreated/ Hydroi soneri zed Fischer-Tropsch Wax The nelting
point (np C) and needle penetration value, as defined byj;ABTMyHt andard
Test Method for Needle Penetration of Waxes (ASTM D 1321) was t hen
determ ned for each fraction. The needl e penetration of the wax is the
depth, in tenths of a mllineter (dmm-,13t.o which a standard needl e
penetrates into the wax under defined conditions. Penetration is nmeasured
with a penetroneter, which applles a standard needle to the sarrple for 5

seconds uﬂ%a3| ok 18k P20y

OorT 20 04

Hydrotreated/Hydroisomenized Fischer-Tropsch Wax

The melting point (mp °C) and needle penetration value, as defined by
ASTM Standard Test Method for Needle Penetration of Waxes (ASTM D-
1321), was then determined for each fraction. The needle penetration of the wax
is the depth, in tenths of a millimeter (dmim), to which a standard needle
penetrates into the wax under defined conditions. Penetration is measured with a
penetrometer, which applies a standard needle to the sample for 5 seconds under

a load of 100 grams. The results are shown in Table 2.
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The data summarized in Tables 1 and 2 herein clearly indicate that the present
invention teaches a selective process whereby Fischer-Tropsch waxes can be
purified while simultaneously adjusting the hardness and the melting point of the

purified wax to within desired limits.

The present invention further relates to a wax as described herein. In
particular the invention relates to a treated Fischer-Tropsch wax having a needle
penetration value up to 50% greater than the same untreated Fischer-Tropsch
wax such treated wax having a melting point within about 5° C of the same

untreated Fischer-Tropsch wax.

Numerous modifications and alternative embodiments of the invention
will be apparent to those skilled in the art in view of the foregoing description.
Accordingly, this description is to be construed as illustrative only and is for the
purpose of teaching those skilled in the art the best mode of carrying out the
invention. Details of the process may be varied substantially without departing
from the spirit of the invention and the exclusive use of all modifications which

come within the scope of the appended claims is reserved.



U (14N =.co loto NNvh 0 ? OCT 2do4 The data sunmarized in Tables 1 and 2
herein clearly indicate that the present invention teaches ﬁt @
‘process whereby Fischer-Tropsch waxes can be purified mhile fﬁ Leously
adjusting the hardness and the nelting point of the purified wax to within
desired limts. The present invention further relates to a wax as descri bed
herein. In particular the invention relates to a treated Fi scher-Tropsch
wax having a needle penetration val ue gf to 50% greater than the sane
untreated Fi scher-Tropsch wax such treated wax having a nelting point

Wi thin about 5 C of the sane untreated Fi scher-Tropsch wax. Numerous

nodi fications and al ternative enbodi nents of the invention wll be
apparent to those skilled in the art in view of the foregoing description.
Accordingly, this descriptionis to be construed as illustrative only and

is for the pgﬁggse of teaching those skilled in the art the best node of
carrying o i nvention. Details of the process may be varied

substant i aljl y W 4 houtedeRar ke fy OFuicIGrboR! Wbk mbdaheliony sytiherts sl the
excl usive use of a nDdlflcatlons come within the scope of the,

appended cbanmmsngthegepyeﬁ 01 OCT 2DU4 '6 CLAIMS: 1. A process for
form ng a hydrocarbon wax product from synthesis gas conprising the steps
of (a) reacting synthesis gas in the presence of a Fischer-Tropsch catal yst

at (a) reacting synthesis gas in the presence of a Fischer-Tropsch catalyst at
Fischer-Tropsch reaction conditions and recovering a raw Fischer-Tropsch .

wax having a first needle penetration value and a first melting point;

(b)  Contacting said raw Fischer-Tropsch wax with hydrogen in a
hydroisomerization zone in the presence of a hydroisomerization catalyst
under hydroisomerization conditions and hydroisomerizing said wax such that
371°C+ boiling peint conversion to 371°C- in said hydroisomerization zone is
less than 10% thus forming an isomerized Fischer-Tropsch wax having a

second needle penetration value and a second melting point.

2. The process of claim 1 wherein said second melting point is from 0 to 5%
lower than said first melting point and said second needle peneiration value is from 0

to 50% greater than said first needle penetration value.

3. The process of c¢laim 1 wherein said hydroisomerization catalyst utilized 1n

step (b) comprises a non-noble Group VIII metal in conjunction with a Group VI

metal, supported on an acidic support.

4. The process of claim 2 wherein said hydroisomerization catalyst utilized in

step (b) comprises a non-noble Group VIII metal in conjunction with a Group VI

metal, supported on an acidic support.

5. The process of claim 3 wherein said Group VIII metal of said

hycroisomerization catalyst employed in step (b) is cobalt, said Group VI metal is



Fi scher-Tropsch reaction conditions and recovering a raw Fi scher-Tropsch .
wax having a first needle penetration value and a first nel td ng f)?l nt; (b)
Contacting said raw Fi scher-Tropsch wax with hydrogen in a PO 2004

hydr oi soneri zati on zone in the presence of a hydroi sonerization catal yst
under hydroi sonerization conditions and hydroi soneri zing said wax such that
371C+ boiling point conversion to 371 G in said hydroisonerization zone is
| ess than 10% thus form ng an isonerized, Fi scher-Tropsch wax having a
second needl e penetration value and a second nelting point. 2. The process
of claim1l wherein said second nelting point is fromO to 5% |ower than
said first nelting point and said second needl e penetration value is fromO
to 50% greater than said first needl e penetration value. 3. The process of
claiml1 wherein said hydroi sonmerization catalyst utilized in step (b)
conprises a non-noble oup VIII netal in._caonjungti 1: f R X

metal , suppBeiyEEeTH é‘ﬂ%@iddF‘legﬂplﬁosflfc.a'azl?mfﬁeinlgr g’hzgg@ é\%lag:llgcih% 2 %nsgﬁ ein
said hydroi i [\RA i | iskd Z@diti Mthefh@Por(dixteesmrcisds a

non- nobl e %ga& Jt#?dﬁgtlg%?g%?ggj%ulggii on with a Goup VI netal, supported
on an acidic support. 5. The process of claim3 ,herein said Goup VIII

nmetal of said hydroisonerization catalyst e oyed i e ) Jks.cobalt,
sai d Croup v ma%%ﬁ POCHE. !Ci%Déﬂal‘V %/FB'I“begEdnu Délﬁd%lzf dlﬁ)lgﬁaﬁpg&rrtsaﬁgs)
silica-alumna .an rei [ i - GO coAt abMSGrepplDyedaliin st ep
(a) conpri ?é@l lg%rgfeté\é,g(ﬁpﬁt%g?f%%n@r@%ﬁ%usgipg&?hgr eof . 6. _The_@gr ocess of

clai m 4 whepgiyBdsain 4 aupl Migpornist silicasdlusiaiadanchydiewsins swe riigeher dorsak al yst
enpl oyed in step (b) is cobalt, said Goup VI netal is m)lt ebéj(?num and said
support is itdlydamslesina sgada)aessises kel RReCHE OPGHNER " Eat al vst
enployed in step (a) conprises cobalt, rutheniumor mxtures thereof. 7.

The process of claim 1 wherein said hydroisonerization catalyst contains 1
to 7. The process of claim 1 wherein said hydroisomerization catalyst contains 1 to

5 weight percent cobalt and 10-20% by weight molybdenum.

B. The process of claim 2 wherein said hydroisomerization catalyst contains 1 to

5 weight percent cobait and 10-20% by weight molybdenum.

9. The process of claim 1 wherein said mild hydrotreating/hydroisomerization
conditions in step (b) include a temperature of 204°C to 343°C and a hydrogen

pressure of (700-750 psig) 49.24 10°-52.69 10°Pa.

10.  The process of claim 9 wherein said mild hydroisomerization conditions in

step (b) include a temperature of about 286°C to about 321°C.

11.  The process of claim 1 wherein said 371°C+ boiling point conversion to

371°C- in said hydroisomerization zone is less than about 5%.

12.  The process of claim 2 wherein said 371°C+ boiling point conversion to

171°C- in said hydroisomerization zone is less than about 5%.

13.  The process of claim 11 wherein said 371°C+ boiling point conversion to

: . : o
371°C- in said hydroisomerization zone is less than about 1%.



5 wei ght percent cobalt and 10-20% by wei ght nol ybdenum 8. The process of
claim2 wherein said hydroi sonerization catalyst contains 1 to 5 weight
percent cobalt and 10-20% by wei ght ol ybdenum 9. The prol¢gsrofyclaim1l
wherein said m|d hydrotreating/ hydroi sonerization conditions in step (b)
include a tenperature of 204C to 343C and a hydrogen pressure of (700-750
psig) 49.24 105-52.69 105Pa. 10. The process of claim9 wherein said mld
hydr oi soneri zation conditions in step (%) i nclude a tenperature of about
286C to about 321C. 11. The process of di®ai m 1 wherein said 371C+ boi I'i ng
poi nt conversion to 371 C in said hydroi sonerization zone is |ess than
about 5% 12. The process of claim 2 wherein said 371C+ boiling point
conversion to 371 C in said hydroisonerization zone is |ess than about
5% 13. The process of claim 1l wherein said 371Cl boiling point conversion
to 371 C in said hydroisonerization zone is |less than about 1% Ui CCT
2004 18 14. The process of claim1l, wherein said Fischer-Tropsch process is
characterized bynhnop38 & dseh ¢OREEEIn0Rs Fikbher Thepsoh geemss of chakatarized
wherein said Fischer-Tropsch reactor is a slurry bubble colum reactor.

by non-shifting conditions.

15.  The process of claim i, wherein said Fischer-Tropsch reactor is a slurry

bubble column reactor.



