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- TWHAT IS CLAIMED IS:

1. A lubricant base oil comprising paraffinic hydrocarbon
components in which the extent of branching is less than 8 alkyl
branches per 100 carbons and less than 20 wt% of the alkyl
branches are at the 2 position; the lubricant base oil having
a pour point of less than -8 °C; a kinematic viscosity at 100 °C
of about 3.2 ¢St or greater; and a Viscosity Index greater than



a Target Viscosity Index as calculated by the following equation:
Target Viscosity Index = 22 x In(Kinematic Viscosity at 100°C)
+ 132.

11.  The lubricant base oil of claim 1, wherein the lubricant
base oil is derived from a Fischer-Tropsch synthesis process

25. A finished lubricant comprising:

the lubricant base oil of claim 1; and

one or more lubricant additives.] (35E1{T~38H71T)
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lFeedstock

According to the present invention, the feed to the process
to produce lubricant base oils with optimized branching is
a waxy hydrocarbon feed. The waxy hydrocarbon feedstocks
useful in the processes disclosed herein may be synthetic
waxy feedstocks, such as Fischer Tropsch waxy hydrocarbons
or may be derived from natural sources, such as petroleum waxes
Accordingly, the waxy feedstocks to the processes may
comprise Fischer Tropsch derived waxy feeds, petroleum waxes,
waxy distillate stocks such as gas oils, lubricant oil stocks,
high pour point polyalphaolefins, foots oils, normal alpha
olefin waxes, slack waxes, deoiled waxes, and microcrystalline
waxes, and mixtures thereof. Preferably, the waxy feedstocks
are derived from Fischer Tropsch waxy feeds. A substantial
proportion of the waxy feed comprises molecules with a carbon
number of C 20+ and has a boiling point generally above
about 600 ° F (316 ° C). The majority of the molecules in the
waxy feed are higher molecular weight n-paraffins and
slightly branched paraffins which contribute to the waxy
nature of the feed.

The waxy hydrocarbon feedstock may be hydrotreated
prior to the process as described herein if desired.

Fischer-Tropsch Synthesis
Preferably, the waxy feedstocks of the present invention
are derived from Fischer Tropsch waxy feeds. In Fischer-Tropsch
chemistry, syngas is converted to liquid hydrocarbons by
contact with a Fischer-Tropsch catalyst under reactive
conditions. Typically, methane and optionally heavier
hydrocarbons (ethane and heavier) can be sent through a
conventional syngas generator to provide synthesis gas
General ly, synthesis gas contains hydrogen and carbon monoxide
and may include minor amounts of carbon dioxide and/or water.
The presence of sulfur, nitrogen, halogen, selenium, phosphorus
and arsenic contaminants in the syngas is undesirable.] (14E20
T~15E81517)
[ loo56]
HEER
AFBICHZIE, REELIFEEET LHBRIRBEZERT 5-HDHE~
DEMBERE. Ty RRKRACKFRIGEHNTH S, RAMEIZEWOTHTE




SNEAERICBEWTERGET v I ARRAEKBRERBERIE, Jovdv——
FET2aT 99 RIRRIEKRDESBERT v 7 ARBHRERTHYES
N REFBBHITIVIRDESLBRARNOCHEXT S ENTES, L=Ao
T. FOHE~ADT Y ZIREHBRBE. T v ov—— AT HE
Dwd RRWHBEK., ABITVIR, HRAFTAILEDOES T v RIREBH
REK., BERERE., BRSARYTILI7AL T2V, 25 TFH

(foot oil)  /JIWRLFILIFHLI4 VI VIREE, HAHS,
%EUwOZﬁsM%%7v71ﬁ~&0%h6®@m%#b&6 EMT
=25, GELLIET YY) RARBBEREI 74 v y——+OTL2T9 IR
KEBRERNSHEXT D, Ty ARKEBEREHOEEMNLGEEIE.
C20+DREHEAETHDFIHEY, TLT—HRKIZ. &
600° F (8316°C) FYBWEREET D, T v 7 RRBIGERMF DS
FORIMA &, HAGEHDOT v I ZROMEICHFST &5 FEN —/\5
T4 VERVENMIDBELIZINS 74 FETHD,

7w RREALKBREGERZ, EICE LT, RBEHEZECEWTESHS
N=ES5LBREBORIZ, KRNETHENTES,

[0057]
249y ovy——rOT a8/

FELLIE, REBADOT v I AREBERE, JrvPrv—— T
Ty ZARBHERERBNMOEFET D, Ty vy—— FATI LFEIZEL
T. REEHTIZERARE T4y ovy—— bO Tl LM ES
&Y, BRARERIEKRALKFICERSE S, BB, %2/&0%
Iz )EEEEODr‘1tﬂ<§%xE (T2 UEDES) (iTEFHODéﬁﬁijﬁJSEEEEEE
BEIBTELNTERARAFRET S, —BRICERATRIIKEV—EIE
#E8AL. TLTLEOBUERFRV A/ XIFIKESL I ENTES,
ﬁ<?®ﬁ?\§$~ﬂﬂ7/ LY, BRUMREFEMEOREEIL

LY,

lHydroisomerization

According to the present invention, the waxy hydrocarbon
feedstock is subjected to hydroisomerization in a
hydroisomerization zone, producing an intermediate oil isomerate.

Hydroisomerization is intended to improve the cold flow
properties of a lubricant base oil by the selective addition
of branching into the molecular structure. Hydroisomerization
dewaxing ideally will achieve high conversion levels of
waxy feed to non-waxy iso-paraffins while at the same time
minimizing the conversion by cracking.] (17EH28f1~18H31T)
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l'Solvent Dewaxing

According to the present invention, the intermediate oil
isomerates are subjected to solvent dewaxing, producing
|lubricant base oils comprising paraffinic hydrocarbon
components with optimized branching properties.

Therefore, the solvent dewaxing produces lubricant base
oils comprising paraffinic hydrocarbon components having
low amounts of branching overall with branching
concentrated toward the center of the molecules.] (2 1EH18~24
11)
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- [THydrofinishing

The lubricant base oil comprising paraffinic hydrocarbon
components with optimized branching, or optionally the
intermediate oil isomerate, may be hydrofinished in order
to improve product quality and stability. During
hydrofinishing, overall LHSV is about 0.25 to 2.0
preferably about 0.5 to 1.0. The hydrogen partial
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pressure is greater than 200 psia, preferably ranging

from about 500 psia to about 2000 psia. Hydrogen

recirculation rates are typically greater than

50 SCF/Bbl, and are preferably between 1000 and 5000

SCF/Bbl. Temperatures range from about 300° F to

about 750° F, preferably ranging from 450° F to 600° F.] (2 3E
291T~24E41T)
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Ehd (be hydrofinished) CEMNTESE, KEGLLEITF
(hydrofinishing) B, MG LHS VIZH
0. 25~2. 0, ¥FELLIFWO. 5~1. 0TH5, KFEHEIZL
200p3|aJZUj( WFELLIFHN500psia~f2000psia
DEHEIZH D, KEBEREEFTHEMICIX50 SCF/Bb | LYKT
ﬁu\%brﬂib<M1ooo~sooo SCF./Bb | THbB, BE
I$%93 0 F~$750° FO#H., #£L<1£450° F~600° F
wﬁ@lﬁéoﬂ

- [TLubricant Base 0Qils with Optimized Branching

The lubricant base oils of the present invention comprise
paraffinic hydrocarbon components in which the branching is
optimized. The lubricant base oils comprising paraffinic
hydrocarbon components with optimized branching have high
viscosities, low pour points, and exceptionally high VFs
The lubricant base oils of the present invention have kinematic
viscosities at 100°Cgreater than about 3.2 c¢St, preferably
between about 3.2 ¢St and about 20 ¢St. In addition
the lubricant base oils of the present invention
comprise paraffinic hydrocarbon components having average
carbon numbers of greater than about 27, preferably greater than
about 30, and more preferably greater than about 27
and less than about 70

The American Petroleum Institute (API) has classified
base oils according to their chemical composition
As defined by the API, Group III oils are very high
viscosity index oils (>120) having a total sulfur
content less than 300 ppm and a saturates content of
greater than or equal to 90% API Group III oils also
are traditionally manufactured by severe hydrocracking
and or wax isomerization. Lubricant base oils of the
present invention are generally classified as
API Group III base oils. When they are made from
waxy feeds with a low total sulfur content
such as a Fischer-Tropsch feeds, the lubricant base oils
will also have a total sulfur content less than 300 ppm.

Lubricant base oils according to the present
invention made from Fischer— Tropsch waxy feeds
general ly have total sulfur contents of less than
about 5 ppm, saturates contents of greater than 95%,
and total naphthene contents of between zero and
about 8%, and preferably between zero and about 5%

Total sulfur is determined using ultraviolet
fluorescence by ASTM D 5453-00

In particular, the lubricant base oils comprise paraffinic
hydrocarbon components having less than 8 alkyl branches per
100 carbons, preferably less than 7 alkyl branches per 100 carbons
and more preferably less than 6.5 alkyl branches per 100 carbons
The branching at the two position, as determined by NMR
branching analysis, is less than 20 wt%, preferably less than
15 wt%. The branching at the two plus three positions is less than
25 wt%, preferably less than 20 wt%. In addition the branching
at the five or greater positions is greater than 50 wt%, preferably
greater than 60 wt%. The free carbon indexes of the lubricant base
oils of the present invention are generally greater than about 3,
and preferably greater than about 5

The viscosity indexes of the lubricant base oils comprising



paraffinic hydrocarbon components with optimized branching are
extremely high and are greater than the Target Viscosity Index of
the lubricant base oil, preferably greater than

the Target Viscosity Index of the lubricant base oil plus 5.

The range of kinematic viscosities of the lubricant base oils with
optimized branching are greater than 3.2 ¢St at 100°Cand may

be between about 3.2 ¢St and about 20 ¢St at 100 °C.

Since the lubricant base oils of the present invention have
extremely low amounts of aromatics and multi-ring naphthenes,
the lubricant base oils have superior oxidation stability. |

(24EB1947~26E8H301T)
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The lubricant base oils of the present invention may be used
alone or may be blended with additional base oils selected from
the group consisting of conventional Group [ base oils
conventional Group Il base oils, conventional Group III base oils
isomerized petroleum wax, polyalphaolefins (PAO)
poly internal olefins (PI0), diesters, polyol esters, phosphate
esters, alkylated aromatics, and mixtures thereof

Finished Lubricants
Lubricant base oils are the most important component of
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finished lubricants, generally comprising greater than 70% of the
finished lubricants. Finished lubricants comprise a lubricant

base oil and at least one additive. Finished lubricants may be used
in automobiles, diesel engines, axles, transmissions, and
industrial applications. Finished lubricants must meet

the specifications for their intended application as defined by

the concerned governing organization.

The lubricant base oils of the present invention are useful in
commercial finished lubricants. As a result of their excellent VFs
and low temperature properties, the lubricant base oils of the
present invention are suitable for formulating finished lubricants
intended for many of these applications. In addition, the excellent
oxidation stability of the lubricant base oils of
the present invention makes them useful in finished lubricants
for many high temperature applications

Additives, which may be blended with the lubricant base oil of
the present invention, to provide a finished lubricant composition
include those which are intended to improve select properties of
the finished lubricant. Typical additives include, for example
anti-wear additives, EP agents, detergents, dispersants
antioxidants, pour point depressants, VI improvers, viscosity
modifiers, friction modifiers, demulsifiers, antifoaming agents
corrosion inhibitors, rust inhibitors, seal swell agents,
emulsifiers, wetting agents, lubricity improvers, metal
deactivators, gelling agents, tackiness agents, bactericides,
fluid-loss additives, colorants, and the like. ]

(278171T~28E261T)
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Recent Movements of GTL Projects and Its Possibility of Evolution

Shinichi Suzuki

Abstract ¢ GTL as a new tool to develop the gas reserves is a very important means for upstream companies
because it has a possibility to lessen the hurdles to explore the gas fields. This is derived from that the GTL
technologies can change a gas into petroleum products near well head and it can make alter gas business into oil
business despite gas field development. In this sense, GTL has the different value for upstream companies from such
other advanced gas field development technologies as CNG, NGH, DME, GTW and so forth, in which technologies the
chain from upstream and downstream has to be constructed before the field development in order to apply them to
gas reservoirs, like in such conventional gas field development technologies as pipeline, LNG.

GTL project will be carried out for the coming 10 years in the following !
> GTL project will be led by upstream companies not by downstream companies because the needs on the GTL
products in the market are low.
> Application of GTL process will be limited in large gas reservoirs, fields with associated gas and high wet gas
because the CAPEX is relatively high and it requires a gas with low cost to acquire reasonable economics.
> GTL project players will be confined to such four groups as Shell, Sasol/ChevronTexaco, ExxenMobil,
ConacoPhillips because GTL is an emerging technology and has a high risk.
> Countries for GTL projects to be developed will be mainly in the Middle East area centering on Qatar.

On these basis, the amounts of GTL products from new plants are anticipated to be 140,000 bbl/day by 2010 and
580-860 000bbV/day by 2020.

Key words : GTL, gas to liquids, gas, gas reserves, DME, LNG, supply and demand assumption, Shell, Sasol,
ExxonMobil, ConocoPhillips, ChevronTexaco
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