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Description

[0001] High performance, lubricating oil basestocks have been developed which possess unique compositional char-
acteristics and which demonstrate superior low temperature performance properties
[0002] Premium, high performance, lubricant basestocks generally exhibit useful viscosities over a wide range of
temperatures, have improved viscosity index, and demonstrate lubricity, thermal and oxidative stability, and pour point
equal to or better than conventional mineral oils Such advantageous rheological and performance properties enhance
their performance in lubricant formulations relative to mineral Oil-based formulations, including a wider operating tem-
perature window However, premium lubricant base stocks are more expensive to produce than conventional mineral oil
lubricants
[0003] Many researchers have investigated ways of converting relatively low value hydrocarbon feedstocks, such as
natural gas, into higher value products, such as fuels and lubricants Additionally, much investigation has been conducted
into catalytically upgrading waxy hydrocarbon feedstocks, which have significant concentrations of straight chain paraffin
components, into more useful products by hydroisomerization and dewaxing, processes which isomerize and crack the
straight chain paraffin wax components of the feedstock, respectively
[0004] Processes for the production of hydrocarbon fuels and lubricants from synthesis gas, a mixture of hydrogen
and carbon monoxide, have been known for some time, and of them, the Fischer-Tropsch (FT) process is probably the
best known An account of the development of the process and its more notable characteristics is given in Kirk-Othmer,
Encyclopedia of Chemical Technology, Third Edition, John Wiley & Sons, New York, 1980, Vol 11, pp 473-478
[0005] In the FT process, synthesis gas, generally formed by partial oxidation of methane, is passed over a catalyst
at elevated temperature and pressure to produce a number of carbon monoxide reduction products including hydrocar-
bons, alcohols, fatty acids and other oxygenated compounds In favorable circumstance, oxygenated materials can
comprise less than 1 percent of a total desired liquid product The hydrocarbon product is highly paraffinic in nature and
typically includes hydrocarbon gas, light olefins, gasoline, light and heavy fuel oils and waxy gas oils Because the higher
boiling fractions in the product are generally too waxy for general use either as liquid fuels or lubricants, further processing
or upgrading is normally necessary before they can be used, either as such or by being added to the general pool of
products Advantageously, the FT products contain little, if any, of typical petroleum contaminants, such as aromatic
compounds, cycloparaffinic compounds (naphthenes), sulfur compounds and nitrogen compounds, due to the relatively
pure nature of the feedstocks hydrogen and carbon monoxide, and ultimately, methane or natural gas
[0006] U.S. Patent no 4,500,417 discloses conversion of the high boiling fraction of FT products by contact with a
high-silica, large pore zeolite and a hydrogenation component to produce a distillate fraction and a lube fraction char-
acterized by a high VI (viscosity index) and low pour point Catalysts include zeolite Y, zeolite Beta, mordenite, ZSM-3,
ZSM-4, ZSM-18 and ZSM-20
[0007] U.S. Patent no 4,906,350 discloses a process for the preparation of a lubricating base oil with a high VI and a
low pour point by catalytic dewaxing at least part of the hydrocrackate of a wax-containing mineral oil fraction over a
zeolitic catalyst selected from among ZSM-5, ZSM-11, ZSM-23, ZSM-35, ZSM-12, ZSM-38, ZSM-48, offretite, ferriente,
zeolite beta, zeolite theta, zeolite alpha and mixtures thereof
[0008] U.S. Patent no 4,943,672 discloses a process for hydroisomerizing FT wax to produce lubricating oil having a
high VI and a low pour point by first hydrotreating the wax under relatively severe conditions and thereafter hydroisomer-
izing the hydrotreated wax in the presence of hydrogen on a particular fluorided Group VIII metal-on-alumina catalyst
[0009] U.S. Patent no 5,059,299 discloses a method for isomerizing slack wax obtained from nuneral oils and wax to
form high VI, very low pour point lube oil basestocks by isomerizing over a Group VI-VIII on halogenated refractory metal
oxide support catalyst, followed by solvent dewaxing
[0010] WO 96/07715 discloses the processing of a waxy hydrocarbon feedstock using an integrated catalyst system
for the production of high viscosity index, low aromatic content and low pour point lubricant basestock by contacting a
feedstock under high pressure with low acidity large pore zeolite catalyst into which a metal such as Pt has been
incorporated The reaction product is subsequently contacted with a constrained intermediate pore crystalline material
also containing a noble metal which provides further isomerization and dewaxing
[0011] U.S. Patent nos 5,135,638 and 5,246,566 disclose wax isomerization processes for producing lube oil having
excellent viscosity, VI and low pour point by isomerizing a waxy petroleum feed over a molecular seive having certain
pore measurements and at least one Group VIII metal Catalysts include SAP0-11, SAP0-31, SAP0-41, ZSM-22, ZSM-
23 and ZSM-35
[0012] U.S. Patent no 5,282,958 discloses a process for dewaxing a hydrocarbon feed including straight chain and
slightly branched paraffins having 10 or more carbon atoms to produce a dewaxed lube oil using catalysts of a specified
pore geometry and containing at least one Group VIII metal The feedstock is contacted with the catalyst in the presence
of hydrogen, exemplified catalysts include SSZ-32, ZSM-22 and ZSM-23 .
[0013] U.S. Patent no 5,306,860 discloses a method of hydroisomerizing FT-derived paraffins over a series of catalysts,
including a zeolite Y catalyst to form high VI, low pour point lube oils.
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[0014] U.S. Patent no 5,362,378 discloses conversion of FT heavy end products with a platinum/boron-zeolite Beta
catalyst having a low alpha activity to produce an extra high VI lube, which may then be dewaxed by conventional solvent
dewaxing or by increasing the severity of the hydroisomerization step
[0015] European Patent no 0 776 959 A2 discloses a process for preparing lubricating base oils having a VI of at least
150 from a FT wax feed by first hydroisomerizing over a suitable catalyst in the presence of hydrogen and then either
solvent or catalytically dewaxing the intermediate 390°C+ fraction.
[0016] However, none of the references discussed above disclose or suggest preparation of liquid hydrocarbons of a
specific and limited range of compositions having any particular combination of branching properties, which lead to highly
desirable lubricating properties including an unexpected combination of high viscosity index and low pour point In fact,
none of the cited references even discloses or suggests measuring Branching Index (BI) or Branching Proximity, as
discussed below
[0017] U.S. Patent no 4,827,064 discloses high VI synthetic lubricant compositions of polyalphaolefins wherein a
"branching ratio", CH3/CH2, is measured
[0018] The object of the present invention is to provide a lubricant oil basestock derived from Fischer-Tropsch waxes
having a pour point of less than -18°C, comprising paraffinic hydrocarbon components in which the extent of branching,
as measured by the percentage of methyl hydrogens (BI), and the proximity of branching, as measured by the percentage
of recurring methylene carbons which are four or more carbons removed from an end group or branch (CH2>4), are
such that

and 

as measured over the lubricant oil basestock as a whole, said oil basestock containing less than 0 1 wt% aromatic
hydrocarbons, less than 10 ppm wt nitrogen containing compounds and less than 10 ppm wt sulfur containing compounds
[0019] In another embodiment, the present invention is directed to a lubricating oil composition, comprising said
lubricant oil basestock , and optionally, effective amounts of lubricating oil additives such as, but not limited to, antioxi-
dants, anti-wear additives, extreme pressure additives, friction modifiers, viscosity index improvers, pour point depres-
sants, detergents, dispersants, corrosion inhibitors, metal deactivators, seal compatibility additives, demulsifiers, anti-
foam additives, and mixtures thereof
[0020] The above and other objects, features and advantages of the present invention will be better understood from
the followmg detailed descriptions

Figure 1 is a graph comparing the-low temperature viscometric properties of the lubricant oil basestock of the present
invention with a typical hydroprocessed lubricant basestocks
Figure 2 is a graph mathematically illustrating the structural limitations of BI and CH2>4, as set forth in formulae (a)
and (b), which define the limits of the inventive compositions disclosed herein
Figure 3 is a graphic comparison of the dynamic viscosities (DV@ -40°C), measured by the CCS method ASTM
05392, and the kinematic viscosities (KV@100°C) of various hydrocarbon fluids, including those of the lubricant oil
basestocks according to the present invention

[0021] Further scope of applicability of the present invention will become apparent from the detailed description given
hereinafter.
[0022] The lubricant oil basestock of the present invention preferably have BI greater than or equal to 25 4, and
Branching Proximities (CH2>4) less than or equal to 22 5, although any composition meeting the limitations of formulae
(a) and (b) is intended to be within the scope of the present invention
[0023] Measurement of the branching characteristics of the liquid hydrocarbons according to the present invention
was performed by nuclear magnetic resonance (NMR) analysis, and is described in more detail below
[0024] The lubricant oil basestocks of the present invention may have very low concentration levels of typical contam-
inants found in lube oil basestocks refined from natural mineral oils. The lubricant oil basestocks of the present invention
have less than 0 1 wt% aromatic hydrocarbons, less than 10 ppm by weight of nitrogen-containing compounds, less
than 10 ppm by weight of sulfur-containing compounds and typically low levels of 10 naphthenic hydrocarbons, i.e.
cycloparaffins It is expected that the levels of these contaminants may be much lower, or that they may be entirely absent
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from the inventive lubricant oil basestocks Accordingly, the concentration levels of both sulfur and nitrogen compounds
preferably less than 1 ppm each.
[0025] The low levels of sulfur- and nitrogen-containing compounds are primarily due to the nature of the feedstock
Use of Fischer-Tropsch waxes, formed from relatively pure synthesis gas mixtures which have little, if any, nitrogen- or
sulfur-containing compounds in the gas phase results in hydrocarbon fluids having very low levels of typical contaminants.
In contrast, naturally occunng mineral oils have substantial concentrations of organic sulfur and nitrogen compounds,
which are difficult or impossible to remove by commercial physical separation techniques, such as distillation
[0026] The reasons for the low levels of aromatics and naphthenics in the liquid hydrocarbons of the present invention
are two-fold First, Fischer-Tropsch derived feedstocks are inherently low in ring-containing molecules, as the conversion
process produces primarily, and almost exclusively, linear carbon chains, second, careful selection of the hydrocarbon
conversion catalysts and conditions used in the process of forming the present invention materials greatly reduces the
formation of aromatics and naphthenes during hydroisomerazation and catalytic dewaxing
[0027] On average, the lubricant oil basestocks of the present invention are paraffinic hydrocarbon components having
fewer than 10 hexyl- or longer branches per 100 carbon atoms Likewise, lubricant oil basestocks of the present invention
are paraffinic hydrocarbon components having on average more than 16 methyl branches per 100 carbon atoms The
hydrodewaxing step used to produce the lubricant oil basestocks of the present invention results in significant levels of
isomerization of the long chain paraffins in the waxy feedstocks, resulting in paraffinic hydrocarbon components with a
plurality of branches, as described in formulae (a) and (b)
[0028] The lubricant oil basestocks of the present invention find use as lubricant oil basestocks, or as components of
formulated lubricating oils, i.e. in combination with other lubricating oil basestocks, such as for example mineral oils,
polyalphaolefins, esters, polyalkylenes, alkylated aromatics, hydrocrackates and solvent-refined basestocks
[0029] The lubricant oil basestocks of the present invention contain primarily isoparaffinic components with nominal
boiling points of 370°C+ and are unusual in that they unexpectedly exhibit a unique combination of both high viscosity
indices and extremely low pour points These two characteristics are generally known in the art to be related in direct
proportion, i.e. lowering the pour point of a hydrocarbon fluid results in decreasing the viscosity index, and therefore it
is quite unusual to obtain both an extremely low pour point and a relatively high VI in the same fluid For example,
conventional mineral oil basestocks, such as Comparative Examples 3-5 herein, exhibit relatively low VI’s when pushed
into the low pour point ranges (Table 1)
[0030] However, the basestocks of the present invention are characterized by extremely low pour points (PP) of less
than or equal to -18°C, preferably less than or equal to -30°C and more preferably less than or equal to -40°C, preferably
with kinematic viscosities (KV) ranging from 2 0 cSt to greater than 13 10-6 m2/s (cSt), preferably 4 10-6 m2/s (cSt) to
810-6 m2/s (cSt), at 100°C and high viscosity indices (VI) from 130-165, preferably from 140-165 and more preferably
from 150-165, as well as BI and CH2>4 values as set forth in formulae (a) and (b), above
[0031] In particular, preferred products of the present invention are lubricant oil basestocks having a combination of
VI and pour point from 130 VI/-66°C to 165 VI/-27°C and more preferably from 144 VI/-40°C to 165 VI/-27°C
[0032] Hydrocarbon conversion catalysts useful in the conversion of the waxy feedstocks disclosed herein to form the
hydrocarbon components of the present invention are zeolite catalysts, such as ZSM-5, ZSM-11, ZSM-23, ZSM-35,
ZSM-12, ZSM-38, ZSM-48, offretite, ferrierite, zeolite beta, zeolite theta, zeolite alpha, as disclosed in U S Patent no
4,906,350 These catalysts are used in combination with Group VIII metals, in particular palladium or platinum The Group
VIII metals may be incorporated into the zeolite catalysts by conventional techniques, such as ion exchange
[0033] The process of making the lubricant oil basestocks of the present invention may be characterized as a hydrode-
waxing processes The hydrodewaxing process may be conducted over a combination of catalysts, or over a single
catalyst Conversion temperatures may range from 200°C to 500°C at pressures ranging from 500 to 20,000 kPa This
process is operated in the presence of hydrogen and hydrogen partial pressures will normally be from 600 to 6000 kPa
The ratio of hydrogen to the hydrocarbon feedstock (hydrogen circulation rate) will normally be from 10 to 3500 n.1.1-1

(56 to 19,660 SCF/bbl) and the space velocity of the feedstock will normally be from 0 1 to 20 LHSV, preferably 0 1 to
10 LHSV
[0034] For example, conversion of the waxy feedstock maybe conducted over a combination of Pt/zeolite Beta and
Pt/ZSM-23 catalysts in the presence of hydrogen Alternatively, the process of the producing the inventive lubricant oil
basestocks may comprise hydroisomerazation and dewaxing over a single catalyst, such as Pt/ZSM-35 In either case,
the unique products of the present invention may be obtained.
[0035] In another embodiment, the present invention is directed to a lubricating oil composition comprising effective
amounts of lubricating oil additives, such as for example antioxidants, anti-wear additives, extreme pressure additives,
friction modifiers, viscosity index improvers, pour point depressants, detergents, dispersants, corrosion inhibitors, metal
deactivators, seal compatibility additives, demulsifiers, anti-foam additives, and mixtures thereof
[0036] A survey of conventional lubricant additives is provided in Lubricants and Related Products, by Dieter Klaman,
in Chapter 9, pp 177-217, Verlag Chemie GmbH (1984), which indicates some suitable antioxidants as phenolic or
aromatic amines, as anti-rust additives benzotriazoles; metal deactivators such as ethylenediamines and imidazoles,
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VIimprovers such as polyisobutenes and polymethacrylates, pour point depressants such as long-chain alkyl phenols
and phthalic acid dialkylaryl esters As dispersants, for example, poly-alkylene succinimides are disclosed, as detergents,
compounds such as sulfonates, phenates, sulfurized phenates, phosphates and the like are disclosed Also disclosed
is the use of anti-wear agents and of extreme pressure additives, which may include organic sulfides, metal dithiocar-
bamates, chlorinated paraffins and organic phosphorous compounds, such as metal dithiophosphates, friction modifiers
such as long-chain fatty acids, fatty alcohols and fatty esters, as antifoam additives, polydimethylsiloxanes and polyeth-
ylene glycol ethers and esters are known, as seal compatibility additives compounds such as aromatics, aldehydes,
ketones and esters, as demulsifiers, dinonylnaphthalenesulfonates are known, and as corrosion inhibitors, tertiary
amines, fatty acid amides, phosphoric acid derivatives and sulfonic acids are examples The skilled artisan will be aware
that many other such additive compounds are known in the art and might be useful with the base oils of the present
invention
[0037] The lubricating oil compositions of the present invention may contain other lubricating oil basestocks, such as
mineral oils, polyalphaolefins, esters, polyalkylenes, alkylated aromatics, hydrocrackates and solvent-refined basestocks,
in combination with the paraffinic hydrocarbon components described herein. The paraffinic hydrocarbon compositions
of the present invention may be used as the majority base oil for a lubricating oil composition, with other more conventional
lube oil basestocks added thereto, or may be used as an additive in combination with a major amount of another lube
oil basestock However, it is preferred that the liquid hydrocarbon compositions of the present invention be present at
concentration levels of at least 5 wt% of the total lubricating basestock composition

EXAMPLES

[0038] In the following examples, hydroisomenzation and catalytic dewaxing reaction conditions were vaned to obtain
the desired products, with typical conditions ranging from, but not limited to, 200-370°C, 27.6-138 Barg (400-2000 psig),
0 50-2 0 h-1 LHSV, and 339 to 893 n 1.1.-1 (1900-5000 scf/B (standard cubic feet per barrel)) H2 at the reactor inlet

Lube Basestock Physical Properties

Examples 1-4

[0039] A hydrogenated Fischer-Tropsch wax (Paraflint 80) was hydrodewaxed in the presence of hydrogen over a
combination of Pt/zeolite Beta hydroisomenzation catalyst and Pt/ZSM-23 selective dewaxing catalyst Four different
hydrocarbon fluids were obtained under increasingly severe processing conditions, having KV, VI and PP values as
indicated in Table 1. Example 4 is an example of the present invention

Examples 5 and 6

[0040] A hydrogenated and partially isomenzed Middle Distillate Synthesis Waxy Raffinate (Shell MDS or "SMDS")
was hydrodewaxed in the presence of hydrogen over the combination of catalysts used in Examples 1-4 Two different
hydrocarbon fluids were obtained under increasingly severe processing conditions, having KV, VI and PP values as
indicated in Table 1.
Example 6 is an example of the present invention.

Examples 7-9

[0041] The Shell MDS feedstock of Examples 5 and 6 was hydrodewaxed over synthetic ferriente in the presence of
hydrogen, under varying seventy conditions to produce three different hydrocarbon fluids, having KV, VI and PP values
as indicated in Table 1. Examples 7-9 are all examples of the present invention.

Example 10

[0042] The waxy feedstock used in Examples 1-4 was hydrodewaxed over Pt/ZSM-48 in the presence of hydrogen
to produce a hydrocarbon fluid having the KV, VI and PP values indicated in Table 1. Example 10 is an example of the
present invention.

Comparative Examples 1, 2, and 6

[0043] Commercially prepared polyalphaolefin basestocks of 3.87 10-6m2/s (cSt) and 5.5 110-6m2/s (cSt KV) at 100°C
are characterized by pour points of <65°C and VΓs of 130 (Comparative Example 1) and 135 (Comparative Example
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2), respectively. A commercial, higher viscosity grade of polyalphaolefin, 150 10-6m2/s (cSt) KV at 100°C, is also included
(Comparative Example 6).

Comparative Examples 3-5

[0044] Several commercially prepared basestocks derived from hydrocracked crude oil fractions were also evaluated.
These included: A -18°C pour point-, 5. 1 10-6m2/s (cSt) KV@ 100°C, 147 VI Shell XHVI basestock derived from
hydroisomerization of slackwax (Comparative Example 3); a4.0 10-6m2/s (cSt) KV@100°C, 114 VI Yukong 100N base-
stock, characterized by a pour point of -15°C (Comparative Example 4); and a 6.9 10-6m2/s (cSt) KV@100°C, 102 VI
Chevron RLOP 240N basestock, also characterized by a pour point of - 15°C (Comparative Example 5).
[0045] Typical physical properties of various commercial lube basestocks are compared with those of the inventive
ULPP (ultra-low pour point) FT isomerates in Table 1, below.

[0046] Figure 1 is a graphic comparison of the Cold Crank Simulation (CCS) performances of a typical hydroprocessed
hydrocarbon tube basestock (XHVI) and two basestocks according to the present invention CCS testing was conducted
according to ASTM method D5392, which is used to measure the apparent viscosity of motor oils The CCS viscometer
measures the dynamic viscosity of fluids at low temperature and low shear rate and stress, thus simulating the flow of
oil in an engine crankcase at low temperature starting (cranking) conditions The data of Figure 1 demonstrates that the
lubricant basestocks of the present invention have superior low temperature viscometric properties

Measurement of Branching Characteristics

Branching Index (BI)

[0047] For each basestock indicated in Table 1, 359 88 MHz 1H solution NMR spectra were obtained on a Bruker 360
MHz AMX spectrometer using 10% solutions in CDCl3 TMS was the internal chemical shift reference CDCl3 solvent
gives a peak located at 7 28 All spectra were obtained under quantitative conditions using 90 degree pulse (10 9ms), a
pulse delay time of 30 s, which is at least five times the longest hydrogen spin-lattice relaxation time (T1), and 120 scans
to ensure good signal-to-noise ratios

TABLE 1

BASESTOCK PROPERTIES

Description Kinematic Viscosity cSt@100°C, Viscosity Index Pour Point, °C
10-6m2/s

Paraflint C80 Wax (Feed) 9.42 - 83
Ex. 1 7.14 177 12
Ex. 2 6.52 171 -3

Ex.3 5.72 161 -24
Ex. 4* 5.54 145 -63
SMDS Waxy Raffinate (Feed) 5.07 - 39
Ex. 5 5.23 142 -24
Ex. 6* 5.11 130 -66

Ex. 7* 5.33 149 -18
Ex. 8* 5.23 136 -59
Ex. 9* 5.46 144 -40
Ex. 10* 7.9 157 -42
Comparative Examples
C.E.1 3.87 130 <-65

C.E 2 5.51 135 <-65
C.E. 3 5.06 147 -18
C.E. 4 4.00 114 -15
C.E. 5 6.94 102 -15
C.E.6 150 214 -42

* Examples of the present invention
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[0048] H atom types were defined according to the following regions:

9.2-6.2 ppm hydrogens on aromatic rings;
6 2-4 0 ppm hydrogens on olefinic carbon atoms,
4 0-2 1 ppm benzylic hydrogens at the a-position to aromatic rings;
2.1-1.4 ppm paraffinic CH methine hydrogens;
1 4- 1.05 ppm paraffinic CH2 methylene hydrogens,
1.05-0.5 ppm paraffinic CH3 methyl hydrogens

[0049] The branching index (BI) was calculated as the ratio in percent of non-benzylic methyl hydrogens in the range
of 0.5 to 1 05 ppm, to the total non-benzylic aliphatic hydrogens in the range of 0 5 to 2 1 ppm. Results from these 1H
NMR analyses are summarized in Table 2 below

Branching Proximity (CH2>4)

[0050] For each basestock indicated in Table 1, 90.5 MHz 13C NMR single pulse and 135 Distortionless Enhancement
by Polarization Transfer (DEPT) NMR spectra were obtained on a Bruker 360 MHz AMX spectrometer using 10%
solutions in CDCl3. TMS was the internal chemical shift reference. CDCl3 solvent gives a triplet located at 77.2 3 ppm
in the 13C spectrum All single pulse spectra were obtained under quantitative conditions using 45 degree pulses (6.3
ms), a pulse delay time of 60 s, which is at least five times the longest carbon spin-lattice relaxation time (T1), to ensure
complete relaxation of the sample, 200 scans to ensure good signal-to-noise ratios, and WALTZ-16 proton decoupling.
[0051] The C atom types CH3 , CH2, and CH were identified from the 135 DEPT 13C NMR experiment. A major CH2
resonance in all 13C NMR spectra at ~2 9.8 ppm is due to equivalent recurring methylene carbons which are four or
more removed from an end group or branch (CH2>4). The types of branches were determined based primarily on the 13C
chemical shifts for the methyl carbon at the end of the branch or the methylene carbon one removed from the methyl
on the branch. The proximity of branches, as indicated by CH2>4, and the type of carbons are summarized in Table 3.

TABLE 2

% Different Types of H from 1H NMR

Description % CH3 % CH2 % CH BI
Paraflint C80 Wax (Feed)
Ex. 1 19.4 78.5 2.1 19.4
Ex. 2 22.3 76 1.7 22.3
Ex. 3 25.6 71.8 2.6 25.6

Ex. 4* 27.6 68.1 4.3 27.6
SMDS Waxy Raffinate (Feed) 10.3 89.7 0 10.3
Ex. 5 23.6 70.1 6.3 23.6
Ex. 6* 29.8 67.8 2.4 29.8
Ex. 7* 26.2 71.2 2.6 26.2

Ex. 8* 30 67 3 30
Ex. 9* 27.9 69.9 2.2 27.9
Ex. 10* 27 70.8 2.2 27
Comparative Examples
C.E. 1 22.7 74.8 2.5 22.7
C.E. 2 23.4 74.3 2.3 23.4

C.E.3 26.9 69.4 3.7 26.9
C.E.4 30.0 61.9 8.1 30.0
C.E.5 31.5 55.3 13.2 31.5
C.E.6 19.4 78.7 1.9 19.4

*Examples of the present invention
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The branching characteristics and pour points of the isoparaffinic components of the exemplary basestocks, as disclosed
in Tables 1-3, are compared in the following Table 4.

TABLE 3

% Different Types of C from 13C NMR

Description %CH3 %CH2 %CH %CH2>4
Paraflint C80 Wax (Feed)

Ex. 1 13.6 81.3 5.1 38.2
Ex. 2 15.7 78.6 5.7 28.8
Ex. 3 17.3 76.3 6.3 22.5
Ex. 4* 18 75.5 6.5 14.7
SMDS Waxy Raffinate (Feed) 6.2 93.8 0 58.8
Ex. 5 16.6 77.3 6 17.3

Ex. 6* 24.9 67.4 7.7 7.7
Ex. 7* 16.4 77.5 6.1 21.8
Ex. 8* 19.3 75.1 5.6 12.8
Ex. 9* 18.1 76.3 5.6 17.7
Ex. 10* 15.9 76.3 7.7 20.5
Comparative Examples

C.E. 1 11.4 83.7 4.9 20.4
C.E. 2 13.2 81 5.8 20.6
C.E. 3 19 74.3 6.7 22.6
C.E. 4 16.7 72.3 11 20.4
C.E. 5 16.5 62 21.5 19.2

C.E. 6 12.3 83.9 3.8 17.3

* Example of the present invention

TABLE 4

Comparison of Isoparaffinic Lube Compositions

Description BI % CH2>4 Pour Point, °C
Paraflint C80 Wax (Feed) 83
Ex. 1 19.4 38.2 12
Ex. 2 22.3 28.8 -3
Ex. 3 25.6 22.5 -24

Ex. 4* 27.6 14.7 -63
SMDS Waxy Raffinate (Feed) 10.3 58.8 39
Ex. 5 23.6 17.3 -24
Ex. 6* 29.8 7.7 -66
Ex. 7* 26.2 21.8 -18
Ex. 8* 30 12.8 -59

Ex. 9* 27.9 17.7 -40
Ex. 10* 27 20.5 -42

Comparative Examples
C.E. 1 22.7 20.4 <-65
C.E. 2 23.4 20.6 <-65
C.E. 3 26.9 22.6 -18
C.E. 4 30.0 20.4 -15
C.E. 5 31.5 19.2 -15
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[0052] The basestocks of the present invention can be differentiated from other hydrocarbon basestocks by the extent
of branching as indicated by BI and the Branching Proximity as indicated by CH2>4 These compositional fingerprints
are graphed to aid in defining unique regions in this 2-dimensional composition space as illustrated in Figure 2 (left
quadrant)
[0053] From Figure 2 it is clear that the branching characteristics of the isoparaffinic basestock compositions of the
present invention are within a unique region Specifically, the composition can be described as comprising mixtures of
paraffinic hydrocarbon components in which the extent of branching, as measured by the percentage of methyl hydrogens
(BI), and the proximity of branching, as measured by the percentage of recurring methylene carbons which are four or
more removed from an end group or branch (CH2>4), are such that 

and 

[0054] Figure 3 is a graphic comparison of the dynamic viscosities (DV@-40°C), measured by the CCS method, and
the kinematic viscosities (KV@100°C) of various hydrocarbon fluids, including those of the present invention. The fluids
of the present invention are indicated as "FTWI"’ (Fischer Tropsch Wax Isomerate), while those conventional hydroc-
racked stocks are indicated as "HDC" In particular, the HDC data points represent Comparative Examples 3-5 of the
present specification
[0055] It is clear from the data set forth in Figure 3 that the FTWI fluids of the present invention have significantly
improved low-temperature viscosity characteristics compared to that of conventional HDC fluids of the prior art Note
that all of the liquid hydrocarbon fluids of the present invention fall below the dotted line on the graph and can therefore
be described by the following equation:

Claims

1. Lubricant oil basestock derived from Fischer-Tropsch waxes, having a pour point of less than -18°C, comprising
paraffinic hydrocarbon components in which the extent of branching, as measured by the percentage of methyl
hydrogen (BI), and the proximity of branching, as measured by the percentage of recurring methylene carbons which
are four or more carbons removed from an end group or branch (CH2>4), are such that: 

and 

as measured over said oil basestock as a whole;
said basestock containing
less than 0.1 wt% aromatic hydrocarbons;

(continued)

Comparative Examples
C.E. 6 19.4 17.3 -42

* Examples of the present invention
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less than 10 ppm (wt) nitrogen-containing compounds; and
less than 10 ppm (wt) sulfur-containing compounds.

2. The lubricant oil basestock according to claim 1, having a pour point of less than -30°C.

3. The lubricant oil basestock according to claim 1, wherein said paraffinic hydrocarbon components have BI ≥ 25.4
and (CH2>4) ≤ 22.5.

4. The lubricant oil basestock according to claim 1, wherein said paraffinic hydrocarbon components have nominal
boiling points of 370°C+.

5. The lubricant oil basestock according to claim 1, wherein said paraffinic hydrocarbon components comprise on
average fewer than 10 hexyl- or longer branches per 100 carbon atoms.

6. The lubricant oil basestock according to claim 1, wherein said paraffinic hydrocarbon components comprise on
average more than 16 methyl branches per 100 carbon atoms.

7. The lubricant oil basestock according to claim 1, wherein the combination of dynamic viscosity (DV), as measured
by CCS at -40°C, and kinetic viscosity (KV) as measured at 100°C of said oil basestock are represented by the formula: 

8. The lubricant oil basestock according to any one of claims 1 to 7, having a pour point of less than or equal to -18°C,
a kinematic viscosity at 100°C ranging from 2.0 10-6 m2/s (cSt) to greater than 13 10-6 m2/s (cSt) and high viscosity
indice (VI) in the range 130-165.

9. The lubricant oil basestock according to claim 98, having a combination of VI and pour point from 130 VI / -66°C to
165 VI /-27°C.

10. A lubricating oil composition comprising the lubricant oil basestock according to any one of claims 1 to 9.

11. The lubricating oil composition according to claim 10, comprising effective amounts of lubricating oil additives selected
from the group consisting of antioxidant-s, antiwear additives, extreme pressure additives, friction modifiers, viscosity
index improvers, pour point depressants detergents, dispersants, corrosion inhibitors, metal deactivators, seal com-
patibility additives, demulsifiers, anti-foam additives, and mixture thereof

12. The lubricating oil composition according to claim 10 or 11, further comprising a lubricating oil basestock selected
from the group consisting of mineral oils, polyalphaolefins, esters, polyalkylenes, alkylated aromatics, hydrocrackates
and solvent-refined basestocks.

13. The lubricating oil composition according to claim 12, wherein said lubricant oil basestock is present at a concentration
level of at least 5 wt% of the total lubricating oil composition.

Patentansprüche

1. Schmierölbasismaterial, das von Fischer-Tropsch-Waxen abgeleitet ist, mit einem Stockpunkt von weniger als -
18°C, das paraffinische Kohlenwasserstoffbestandteile enthält, in denen der Verzweigungsgrad, gemessen als
Prozentanteil von Methylwasserstoff (BI), und die Verzweigungsumgebung, gemessen als Prozentanteil von wie-
derkehrenden Methylenkohlenstoffen, die 4 oder mehr Kohlenstoffatome von einer Endgruppe oder einem Verzwei-
gungspunkt entfernt sind (CH2>4), derartig sind, dass: 

und 
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sind, gemessen über das Ölbasismaterial als Ganzes, wobei das Basismaterial
weniger als 0,1 Gew.-% aromatische Kohlenwasserstoffe, weniger als 10 ppm (Gew.) stickstoffhaltige Verbindungen;
und
weniger als 10 ppm (Gew.) schwefelhaltige Verbindungen
umfasst.

2. Schmierölbasismaterial nach Anspruch 1 mit einem Stockpunkt von weniger als -30°C.

3. Schmierölbasismaterial nach Anspruch 1, wobei die paraffinischen Kohlenwasserstoffbestandteile einen BI ≥ 25,4
und eine (CH2>4) ≤ 22,5 aufweisen.

4. Schmierölbasismaterial nach Anspruch 1, bei dem die paraffinischen Kohlenwasserstoffbestandteile einen nomi-
nalen Siedepunkt von 370°C+ aufweisen.

5. Schmierölbasismaterial nach Anspruch 1, bei dem die paraffinischen Kohlenwasserstoffbestandteile im Durchschnitt
weniger als 10 Hexyl- oder längere Verzweigungen pro 100 Kohlenstoffatomen aufweisen.

6. Schmierölbasismaterial nach Anspruch 1, bei dem die paraffinischen Kohlenwasserstoffbestandteile im Durchschnitt
mehr als 16 Methylverzweigungen pro 100 Kohlenstoffatomen aufweisen.

7. Schmierölbasismaterial nach Anspruch 1, bei dem die Kombination von dynamischer Viskosität (DV), gemessen
durch CCS bei -40°C, und kinetischer Viskosität (KV), gemessen bei 100°C, des Ölbasismaterials durch die Formel 

wiedergegeben wird.

8. Schmierölbasismaterial nach einem der Ansprüche 1 bis 7 mit einem Stockpunkt von weniger als oder gleich -18°C,
einer kinematischen Viskosität bei 100°C im Bereich von 2,0·10-6 m2/s (cSt) bis mehr als 13·10-6 m2/s (cSt) und
einem hohen Viskositätsindex (VI) im Bereich von 130 bis 165.

9. Schmierölbasismaterial nach Anspruch 8 mit einer Kombination von VI und Stockpunkt von 130 VI/-66°C bis 165
VI/-27°C.

10. Schmierölzusammensetzung, die das Schmierölbasismaterial gemäß einem der Ansprüche 1 bis 9 umfasst.

11. Schmierölzusammensetzung nach Anspruch 10, die wirksame Mengen Schmieröladditive ausgewählt aus der Grup-
pe bestehend aus Antioxidantien, Antiverschleißadditive, Extremdruckadditiven, Reibungsmodifizierungsmitteln,
Viskositätsindexverbesserern, Stockpunktsenkungsmitteln, Detergenzien, Dispergiermitteln, Korrosionsinhibitoren,
Metalldeaktivierungsmitteln, Dichtungskompatibilitätsadditiven, Demulgatoren, Antischaumadditiven und Mischun-
gen davon enthält.

12. Schmierölzusammensetzung nach Anspruch 10 oder 11, die ferner ein Schmierölbasismaterial ausgewählt aus der
Gruppe bestehend aus Mineralölen, Polyalphaolefinen, Estern, Polyalkylenen, alkylierten Aromaten, hydrierend
gecrackten Materialien und lösungsmittelraffinierten Basismaterialien enthält.

13. Schmierölzusammensetzung nach Anspruch 12, bei der das Schmierölbasismaterial in einem Konzentrationsbe-
reich von weniger als 5 Gew.-% der gesamten Schmierölzusammensetzung vorhanden ist.

Revendications

1. Matière de base pour huile lubrifiante dérivée de cires de Fischer-Tropsch, possédant un point d’écoulement inférieur
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à -18°C, comprenant des constituants hydrocarbures paraffiniques dans lesquels le degré de ramification, mesuré
par le pourcentage d’hydrogène de méthyle (BI), et la proximité de la ramification, mesurée par le pourcentage
d’atomes de carbone de méthylène récurrents qui sont quatre ou plus de quatre atomes de carbone éliminés d’un
groupe terminal ou d’une ramification (CH2>4), sont tels que : 

et 

la mesure étant faite sur ladite matière de base pour huile dans son ensemble ;
ladite matière de base contenant

moins de 0,1 % en poids d’hydrocarbures aromatiques ;
moins de 10 ppm (en poids) de composés azotés; et
moins de 10 ppm (en poids) de composés soufrés.

2. Matière de base pour huile lubrifiante selon la revendication 1, possédant un point d’écoulement inférieur à -30°C.

3. Matière de base pour huile lubrifiante selon la revendication 1, dans laquelle lesdits constituants hydrocarbures
paraffiniques ont un BI ≥ 25,4 et (CH2>4) ≤ 22,5.

4. Matière de base pour huile lubrifiante selon la revendication 1, dans laquelle lesdits constituants hydrocarbures
paraffiniques possèdent des points d’ébullition nominaux de 370°C+.

5. Matière de base pour huile lubrifiante selon la revendication 1, dans laquelle lesdits constituants hydrocarbures
paraffiniques comprennent en moyenne moins de 10 ramifications hexyle ou plus longues pour 100 atomes de
carbone.

6. Matière de base pour huile lubrifiante selon la revendication 1, dans laquelle lesdits constituants hydrocarbures
paraffiniques comprennent en moyenne plus de 16 ramifications méthyle pour 100 atomes de carbone.

7. Matière de base pour huile lubrifiante selon la revendication 1, dans laquelle la combinaison de la viscosité dynamique
(DV), mesurée par CCS à -40°C, et de la viscosité cinétique (KV) mesurée à 100°C de ladite matière de base pour
huile sont représentées par la formule : 

8. Matière de base pour huile lubrifiante selon l’une quelconque des revendications 1 à 7, possédant un point d’écou-
lement inférieur ou égal à -18°C, une viscosité cinématique à 100°C allant de 2,0 10-6 m2/s (cSt) à plus de 13 10-6

m2/s (cSt) et un indice de viscosité (VI) élevé, dans la fourchette de 130-165.

9. Matière de base pour huile lubrifiante selon la revendication 8, présentant une combinaison de la VI et du point
d’écoulement de 130 VI/-66°C à 165 VI/-27°C.

10. Composition d’huile lubrifiante comprenant la matière de base pour huile lubrifiante selon l’une quelconque des
revendications 1 à 9.

11. Composition d’huile lubrifiante selon la revendication 10, comprenant des quantités efficaces d’additifs d’huile lu-
brifiante choisis dans le groupe constitué par les antioxydants, les additifs anti-usure, les additifs extrême pression,
les modificateurs de frottement, les améliorateurs d’indice de viscosité, les agents abaissant le point d’écoulement,
les détergents, les dispersants, les inhibiteurs de corrosion, les désactivateurs de métaux, les additifs de compatibilité
avec les joints, les désémulsifiants, les additifs antimousse, et un mélange de ceux-ci.



EP 1 029 029 B1

13

5

10

15

20

25

30

35

40

45

50

55

12. Composition d’huile lubrifiante selon la revendication 10 ou 11, comprenant en outre une matière de base pour huile
lubrifiante choisie dans le groupe constitué par les huiles minérales, les poly-alpha-oléfines, les esters, les polyalk-
ylènes, les aromatiques alkylés, les produits d’hydrocraquage et les matières de base raffinées par un solvant.

13. Composition d’huile lubrifiante selon la revendication 12, dans laquelle ladite matière de base pour huile lubrifiante
est présente à un taux de concentration d’au moins 5 % en poids de la composition d’huile lubrifiante totale.
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