
DESCRIPTION Title of Invention LUBRICANT COMPOSITION AND METHOD FOR
PRODUCING SAME 5Technical Field [0001] The present invention relates
to a lubricating oil composition and to a method for producing the
same. Background Art [0002] In the field of lubricating oils,
additives such as viscosity index 10 improvers and pour point
depressants have conventionally been added to lubricating base oils,
including highly refined mineral oils, to improve the
viscosity-temperature characteristics or low-temperature viscosity
characteristics of the lubricating oils (see Patent documents 1- 7,
for example). Known methods for producing high-viscosity-index 15
base oils include methods in which feed stock oils containing natural
or synthetic normal paraffins are subjected to lubricating base oil
refining by hydrocracking/hydroisomerization (see Patent documents
7-10, for example). [0003] The viscosity index is commonly evaluated
as the viscosity- 20 temperature characteristic of lubricating base
oils and lubricating oils, while the properties evaluated for the
low-temperature viscosity characteristics are generally the pour
point, clouding point and freezing point. Methods are also known for
evaluating the low-temperature viscosity characteristics for
lubricating base oils according to their 25normal paraffin or
isoparaffin contents. Citation List  Patent Literature [0004] [Patent
document 1] Japanese Unexamined Patent Application Publication HEI
No. 4-36391        [Patent document 2] Japanese Unexamined Patent
Application 5Publication HET No. 4-68082 [Patent document 3] Japanese
Unexamined Patent Application Publication HET No. 4-120193 [Patent
document 4] Japanese Unexamined Patent Application Publication HET
No. 7-48421 10[Patent document 5] Japanese Unexamined Patent
Application Publication HEI No. 7-62372 [Patent document 6] Japanese
Unexamined Patent Application Publication HEI No. 6-145258
[Patent document 7] Japanese Unexamined Patent Application
15Publication HET No. 3-100099 [Patent document 8] Japanese
Unexamined Patent Application Publication No. 2005-154760 [Patent
document 9] Japanese Patent Public Inspection No. 2006- 502298
20[Patent document 10] Japanese Patent Public Inspection No. 2002- 



503754 Summary of Invention Technical Problem     [0005] In recent
years, with the ever increasing demand for fuel 25efficiency of
lubricating oils, the conventional lubricating base oils and
viscosity index improvers have not always been adequate in terms of
the viscosity-temperature characteristic and low-temperature
viscosity characteristics. Particularly with SAE10 class lubricating
base oils, or lubricating oil compositions comprising them as major
components, it is difficult to achieve high levels of both fuel
efficiency and low 5  temperature viscosity (CCS viscosity, MRV
viscosity, and the like) while maintaining high-temperature
high-shear viscosity. [0006] If only the low temperature viscosity is
to be improved, this is possible if combined with the use of
lubricating base oils that exhibit excellent low temperature
viscosity, such as synthetic oils including 10 poly-a-olefinic base
oils or esteric base oils, or low-viscosity mineral base oils, but
such synthetic oils are expensive, while low-viscosity mineral base
oils generally have low viscosity indexes and high NOACK evaporation.
Consequently, adding such lubricating base oils increases the
production cost of lubricating oils, or makes it 15 difficult to
achieve a high viscosity index and low evaporation properties.
Moreover, only limited improvement in fuel efficiency can be achieved
even when using these conventional lubricating base oils. [0007] It
is therefore a first object of the invention to provide a high- 20
viscosity-index lubricating oil composition that has excellent fuel
efficiency and low temperature viscosity, and can exhibit both fuel
efficiency and low temperature viscosity at -35C and below while
maintaining high-temperature high-shear viscosity, even without using
a synthetic oil such as a poly-a-olefinic base oil or esteric base
oil, or a 25low-viscosity mineral base oil, and in particular, that
can reduce the HTHS viscosity at 100C of the lubricating oil while
maintaining a  constant HTHS viscosity at 150C and that can notably
improve the CCS viscosity at -35C and below. [0008] Recently, demand
has been increasing for a greater fuel efficiency effect, by lowering
the viscosity during engine start-up at  5 low temperature and
reducing viscous resistance. Lubricating base oils used in
conventional internal combustion engine lubricating oils, although
referred to as "high performance base oils", are not always adequate
in terms of their viscosity-temperature
characteristics/lowtemperature viscosity characteristics. Including
additives in  10 lubricating base oils can result in some improvement
in the viscosity-temperature characteristic/low-temperature viscosity
characteristic as well, but this approach has had its own
restrictions. Pour point depressants, in particular, do not exhibit
effects proportional to the amounts in which they are added, and even
reduce shear stability when 15added in large amounts. [0009] The
properties conventionally evaluated for the low-temperature viscosity
characteristic of lubricating base oils and lubricating oils are
generally the pour point, clouding point and freezing point.
Recently, methods have also been known for  20 evaluating the
low-temperature viscosity characteristic based on the lubricating
base oils, according to their normal paraffin or isoparaffin
contents. Based on investigation by the present inventors, however,
in order to realize a lubricating base oil and lubricating oil that
can meet the demands mentioned above, it was judged that the indexes
of pour 25point or freezing point are not necessarily suitable as



indexes for the low-temperature viscosity characteristic (fuel
efficiency) of a lubricating base oil. [0010] It is therefore a
second object of the invention to provide a lubricating base oil and
lubricating oil composition that have an excellent
viscosity-temperature characteristic and low-temperature 5viscosity
characteristic and allow sufficient long drain properties and fuel
efficiency to be achieved. [0011] Demand for greater fuel efficiency
has continued to increase in recent years in the field of automobiles
as well, but it cannot be said that sufficient fuel efficiency for
practical use has been achieved, even 10with combinations of
conventional lubricating base oils and viscosity index improvers.
[0012] Incidentally, it has been argued that lubricating base oils
with higher viscosity indexes allow improvement in high-temperature
fuel efficiency if their viscosity is reduced.In actuality, however,
15 viscosity reduction lowers the antiwear property, which is the
basic function of the lubricating oil, and tends to lower the
long-term reliability. [0013] It is therefore a third object of the
invention to provide a lubricating oil composition for an internal
combustion engine wherein 20 the viscosity-temperature
characteristic, low-temperature viscosity characteristic and antiwear
property are all improved to a high-level balance, allowing fuel
efficiency to be effectively achieved. Solution to Problem     [0014]
In order to solve the problems described above, the invention
25provides a lubricating oil composition comprising: a lubricating
base oil comprising a first lubricating base oil component having a
urea  adduct value of not greater than 4 % by mass, a kinematic
viscosity at 40C of 14-25 mm2/s and a viscosity index of 120 or
higher, and a second lubricating base oil component having a
kinematic viscosity at 40C of less than 14 mm2/s, wherein the content
of the first lubricating  5 base oil component is 10-99 % by mass and
the content of the second lubricating base oil component is 1-50 % by
mass, based on the total amount of the lubricating base oil; and a
viscosity index improver, the composition having a kinematic
viscosity at 100C of 4-12 mm2/s and a viscosity index of 200-350
(hereinafter referred to as "first lubricating 10oil composition" for
convenience). [0015] Regarding the distillation properties of the
lubricating base oil in the first lubricating oil composition,
preferably an initial boiling point is not higher than 370C, a 90%
distillation temperature is 430C or higher, and a difference between
the 90% distillation temperature 



15and a 10% distillation temperature is at least 50C. [0016] In the
first lubricating oil composition, the viscosity index improver is
preferably a poly(meth)acrylate-based viscosity index improver.
[0017] The term "poly(meth)acrylate", according to the invention, is
a  20 general term for polyacrylate and polymethacrylate. [0018]
Preferably, the PSSI of the poly(meth)acrylate-based viscosity index
improver in the first lubricating oil composition is not greater than
40, and a ratio of a weight-average molecular weight and the PSSI of
the poly(meth)acrylate-based viscosity index improver is at least 1 x
25104. [0019] Also, the ratio of the HTHS viscosity at 100C with
respect to  the HTHS viscosity at 150C in the first lubricating oil
composition preferably satisfies the condition represented by the
following inequality (A): HTHS (100C)/HTHS (150C)04 (A) 5,wherein
HTHS (100C) represents the HTHS viscosity at 100C and HTHS (150C)
represents the HTHS viscosity at 150C. [0020] The invention further
provides a method for producing a lubricating oil composition
comprising: blending a first lubricating base oil component having a
urea adduct value of not greater than 4 % 10 by mass, a kinematic
viscosity at 40C of 14-25 mm2/s and a viscosity index of 120 or
higher, a second lubricating base oil component having a kinematic
viscosity at 40C of less than 14 mm2/s, and a viscosity index
improver, to obtain a lubricating base oil wherein the content of the
first lubricating base oil component is 10-99 % by mass and the 15
content of the second lubricating base oil component is 1-50 % by
mass, based on the total amount of the lubricating base oil; and
adding a viscosity index improver to the lubricating base oil, to
obtain a lubricating oil composition having a kinematic viscosity at
100C of 4- 12 mm2/s and a viscosity index of 200-350 (hereinafter
referred to as 20"first production method" for convenience). [0021]
The invention further provides a lubricating oil composition for an
internal combustion engine comprising: a lubricating base oil having
a viscosity index of 100 or higher, an initial boiling point of not
higher than 400C, a 90% distillation temperature of 470C or higher
and a 25difference of the 90% distillation temperature and a 10%
distillation temperature of at least a 70C; an ashless antioxidant
containing no  sulfur as a constituent element; and at least one
selected from among ashless antioxidants containing sulfur as a
constituent element and organic molybdenum compounds, wherein the
lubricating base oil comprises a first lubricating base oil component
having a urea adduct  5 value of not greater than 4 % by mass, a
viscosity index of 100 or higher and a kinematic viscosity at 100C of
at least 3 5 mm2/s and less than 4 5 mm2/s, and a second lubricating
base oil component having a urea adduct value of not greater than 4 %
by mass, a viscosity index of 120 or higher and a kinematic viscosity
at 100C of 4.5-20 mm2/s  10 (hereinafter referred to as "second
lubricating oil composition" for convenience). [00221 The lubricating
base oil in the second lubricating oil composition has excellent heat
and oxidation stability itself; because it comprises the first and
second lubricating base oil components. When  15 the lubricating base
oil includes additives, it can exhibit a higher level of function for
the additives while maintaining stable dissolution of the additives.
Moreover, by adding both an ashless antioxidant containing no sulfur
as a constituent element (hereinafter also referred to as "component
(A)") and at least one compound selected from 



20 among ashless antioxidants containing sulfur as a constituent
element and organic molybdenum compounds (hereinafter also referred
to as "component (B)") to the lubricating base oil having such
excellent properties, it is possible to maximize the effect of
improved heat and oxidation stability by synergistic action of
components (A) and (B). 25A lubricating oil composition for an
internal combustion engine comprising a lubricating base oil of the
invention with the  aforementioned additives allows a sufficient long
drain property to be achieved. [0023] In the second lubricating oil
composition, since the lubricating base oil comprises the first and
second lubricating oil components 5 described above and the viscosity
index of the lubricating base oil itself is 100 or higher, the
lubricating base oil itself exhibits an excellent
viscosity-temperature characteristic and frictional properties.
Furthermore, the lubricating base oil can reduce viscous resistance
or stirring resistance in a practical temperature range due to its
excellent 10 viscosity-temperature characteristic, and its effect can
be notably exhibited by drastically reducing the viscous resistance
or stirring resistance under low temperature conditions of 0C and
below, thus reducing energy loss in devices and allowing energy
savings to be achieved. Moreover, the lubricating base oil is
excellent in terms of 15 the solubility and efficacy of its
additives, as mentioned above, and therefore a high level of friction
reducing effect can be obtained when a friction modifier is added.
Consequently, the second lubricating oil composition containing such
an excellent lubricating base oil results in reduced energy loss due
to friction resistance or stirring resistance at 20 sliding sections,
and can therefore provide adequate energy savings. [0024] It has been
difficult to achieve improvement in the low-temperature viscosity
characteristic while also ensuring low volatility when using
conventional lubricating base oils, but the lubricating base oil of
the invention, having such a structure, can achieve a satisfactory
25balance with high levels of both low-temperature viscosity
characteristic and low volatility.The second lubricating oil
composition is therefore useful for improving the cold-start
property, in addition to the long drain property and energy savings
for internal combustion engines. [0025] In the second lubricating oil
composition, the lubricating base  5 oil is preferably one obtained
by a step of hydrocracIdng/hydroisomerization of a feed stock oil
containing normal paraffins so as to obtain a treated product having
a urea adduct value of not greater than 4 % by mass and a viscosity
index of 100 or higher. This can more reliably yield a lubricating
oil composition  10 having heat/oxidation stability and high levels
of both viscosity-temperature characteristic and low-temperature
viscosity characteristic. [0026] The first lubricating base oil
component is preferably a lubricating base oil component obtained by
a step of hydrocracking/hydroisomerization of a feed stock oil
containing  15 normal paraffins so as to obtain a treated product
having a urea adduct value of not greater than 4 % by mass, a
viscosity index of 100 or higher and a kinematic viscosity at 100C of
at least 3 5 mm2/s and less than 4.5 mm2/s, and the second
lubricating base oil component is preferably a lubricating base oil
component obtained by a step of  20 hydrocracking/hydroisomerization
of a feed stock oil containing normal paraffins so as to obtain a
treated product having a urea adduct value of not greater than 4 % by



[0028] The CCS viscosity at -35C of the second lubricating oil 15
composition is preferably not greater than 6,000 mPa.s. [0029] The
MRV viscosity at -40C of the second lubricating oil composition is
preferably not greater than 20,000 mPa.s. [0030] In the second
lubricating oil composition, a difference between a 90% distillation
temperature and a 10% distillation temperature of the 20 first
lubricating base oil component is preferably 40-100C. On the other
hand, a difference between a 90% distillation temperature and a 10%
distillation temperature of the second lubricating base oil component
is preferably 35-110C.     [0031] The invention still further
provides a method for producing a 25lubricating base oil comprising:
blending a first lubricating base oil component having a urea adduct
value of not greater than 4 % by mass,  a viscosity index of 100 or
higher and a kinematic viscosity at 100C of at least 3.5 mm2/s and
less than 4 5 mm2/s, and a second lubricating base oil component
having a urea adduct value of not greater than 4 % by mass, a
viscosity index of 120 or greater and a kinematic viscosity  5 at
100C of 4.5-20 mm2/s, to obtain a lubricating base oil having a
viscosity index of 100 or higher, an initial boiling point of not
higher than 400C, a 90% distillation temperature of 470C or higher
and a difference between the 90% distillation temperature and a 10%
distillation temperature of at least a 70C, as well as a method for
10 producing a lubricating oil composition for an internal combustion
engine comprising: adding an ashless antioxidant containing no sulfur
as a constituent element, and at least one selected from among
ashless antioxidants containing sulfur as a constituent element and
organic molybdenum compounds to the lubricating base oil (hereinafter
15referred to as "second production method" for convenience). [0032]
The invention still further provides a lubricating oil composition
for an internal combustion engine (hereinafter referred to as "third
lubricating oil composition" for convenience) comprising a
lubricating base oil having a urea adduct value of not greater than 4
%  20 by mass and a viscosity index of 100 or higher (hereinafter
also referred to as "lubricating base oil of the invention"), and a
poly(meth)acrylate with a weight-average molecular weight of
200,000-400,000 (hereinafter also referred to as "poly(meth)acrylate
of the invention"). 25[0033] The lubricating base oil in the third
lubricating oil composition, having a urea adduct value and viscosity
index that satisfy the  conditions specified above, exhibits an
excellent viscosity-temperature characteristic and low-temperature
viscosity characteristic, while also having lower viscous resistance
or stirring resistance and improved heat and oxidation stability,
frictional properties and antiwear property. 5 When the lubricating
base oil of the invention includes additives, it can exhibit a high
level of function for the additives. Thus, the third lubricating oil
composition exhibits both the aforementioned excellent properties of
the lubricating base oil of the invention and the effect of addition
of a poly(meth)acrylate according to the invention, and can 10
improve the viscosity-temperature characteristic, low-temperature
viscosity characteristic and antiwear property to high levels in a
satisfactory balance, while allowing fuel efficiency to be
effectively achieved. [0034] In the third lubricating oil
composition, the lubricating base oil 15 is preferably a lubricating
base oil obtained by a step of hydrocracking/hydroisomerization of a
feed stock oil containing normal paraffins so as to obtain a treated



stirred at room temperature for 6 hours. This produces white
particulate crystals in the reaction mixture. The reaction mixture is
filtered with a 1 micron filter to obtain the produced white
particulate crystals, and the crystals are washed 6 times with 50 ml
of toluene.  5 The recovered white crystals are placed in a flask,
300 ml of purified water and 300 ml of toluene are added and the
mixture is stirred at 80C for 1 hour. The aqueous phase is separated
and removed with a separatory funnel, and the toluene phase is washed
3 times with 300 ml of purified water. After dewatering treatment of
the toluene phase by  10 addition of a desiccant (sodium sulfate),
the toluene is distilled off The proportion (mass percentage) of
hydrocarbon component (urea adduct) obtained in this manner with
respect to the sample oil is defined as the urea adduct value. [0037]
While efforts are being made to improve the isomerization rate  15
from normal paraffins to isoparaffins in conventional refining
processes for lubricating base oils by hydrocracking and
hydroisomerization, as mentioned above, the present inventors have
found that it is difficult to satisfactorily improve the
low-temperature viscosity characteristic simply by reducing the
residual amount of  20 normal paraffins. That is, although the
isoparaffins produced by hydrocracking and hydroisomerization also
contain components that adversely affect the low-temperature
viscosity characteristic, this fact has not been fully appreciated in
the conventional methods of evaluation. Methods such as gas
chromatography (GC) and NMR are 25also applied for analysis of normal
paraffins and isoparaffins, but the use of these analysis methods for
separation and identification of the  components in isoparaffins that
adversely affect the low-temperature viscosity characteristic
involves complicated procedures and is time-consuming, making them
ineffective for practical use. [0038] With measurement of the urea
adduct value according to the  5 invention, on the other hand, it is
possible to accomplish precise and reliable collection of the
components in isoparaffins that can adversely affect the
low-temperature viscosity characteristic, as well as normal paraffins
when normal paraffins are residually present in the lubricating base
oil, as urea adduct, and it is therefore an excellent indicator for
10 evaluation of the low-temperature viscosity characteristic of
lubricating base oils. The present inventors have confirmed that when
analysis is conducted using GC and NMR, the main urea adducts are
urea adducts of normal paraffins and of isoparaffins having carbon
atoms from a terminal carbon atom of a main chain to a point of
branching of 6 or 15greater. [0039] The viscosity index according to
the invention, and the kinematic viscosity at 40C or 100C, are the
viscosity index and the kinematic viscosity at 40C or 100C as
measured according to JIS K 2283-1993. 20[0040] The terms "initial
boiling point" and "90% distillation temperature", and the 10%
distillation temperature, 50% distillation temperature and final
boiling point explained hereunder, as used herein, are the initial
boiling point (IBP), 90% distillation temperature (T90), 10%
distillation temperature (T10), 50% distillation temperature (T50)
25and final boiling point (FBP) as measured according to ASTM D 2887-
97. The difference between the 90% distillation temperature and 10%
distillation temperature, for example, will hereunder be represented
as "T90-T10". [0041] The term "poly(meth)acrylate", according to the
invention, is a general term for polyacrylate and polymethacrylate.



in terms of fuel efficiency, low evaporation properties and low-
temperature viscosity characteristic, and can exhibit fuel efficiency
and  15 both NOACK evaporation and low-temperature viscosity at -35C
and below while maintaining HTHS viscosity at 150C, even without
using a synthetic oil such as a poly-a-olefinic base oil or esteric
base oil, or a low-viscosity mineral base oil, and in particular it
can reduce the kinematic viscosity at 40C and 100C and the HTHS
viscosity at 20100C, while also notably improving the CCS viscosity
at -35C (MRV viscosity at -40C), of the lubricating oil. [0044] The
first lubricating oil composition is also useful for gasoline
engines, diesel engines and gas engines for two-wheel vehicles, four-
wheel vehicles, electric power generation and cogeneration, while it
25can be suitably used not only for such engines that run on fuel
with a sulfur content of not greater than 50 ppm by mass, but also
for marine  engines, outboard motor engines and the like. Because of
its excellent viscosity-temperature characteristic, the first
lubricating oil composition is particularly effective for increasing
fuel efficiency of engines having roller tappet-type valvetrain.
5[0045] According to the first production method of the invention, it
is possible to easily and reliably obtain a first lubricating oil
composition having the excellent properties described above. [0046]
In addition, the second lubricating oil composition of the invention
can realize a lubricating oil composition for an internal 10
combustion engine that has an excellent viscosity-temperature
characteristic/low-temperature viscosity characteristic, frictional
properties, heat and oxidation stability, and low volatility.
Moreover, when the second lubricating oil composition is applied to
an internal combustion engine, it allows a long drain property and
energy savings 15to be achieved, while also improving the cold-start
property. [0047] According to the second production method of the
invention, it is possible to easily and reliably obtain a second
lubricating oil composition having the excellent properties described
above. [0048] Furthermore, the third lubricating oil composition of
the 20 invention has an effect that allows the viscosity-temperature
characteristic, low-temperature viscosity characteristic and antiwear
property to all be improved to a high-level balance, allowing fuel
efficiency to be effectively achieved. Description of Embodiments
25[0049] Preferred embodiments of the invention will now be described
in detail.  [0050] [First embodiment: First lubricating oil
composition and first production method] 



(Lubricating base oil) 5The first lubricating oil composition
comprises a lubricating base oil, which comprises a first lubricating
base oil component having a urea adduct value of not greater than 4 %
by mass, a kinematic viscosity at 40C of 14-25 mm2/s and a viscosity
index of 120 or higher, and a second lubricating base oil component
having a kinematic viscosity at  10 40C of less than 14 mm2/s,
wherein the content of the first lubricating base oil component is
10-99 % by mass and the content of the second lubricating base oil
component is 1%-50 % by mass, based on the total amount of the
lubricating base oil. [0051] So long as the first lubricating base
oil component has a urea  15 adduct value, kinematic viscosity at 40C
and viscosity index satisfying the aforementioned conditions, it may
be a mineral base oil, a synthetic base oil, or even a mixture
thereof [0052] The first lubricating base oil component is preferably
a mineral base oil or synthetic base oil, or a mixture thereof,
obtained by  20 hydrocracking/hydroisomerization of a feed stock oil
containing normal paraffins so that a urea adduct value is not
greater than 4 % by mass, a kinematic viscosity at 40C is 14-25 mm2/s
and a viscosity index is 120 or higher, since this will allow all of
the requirements for the viscosity-temperature characteristic,
low-temperature viscosity 25characteristic and thermal conductivity
to be achieved at a high levels. [0053] From the viewpoint of
improving the low-temperature viscosity  characteristic without
impairing the viscosity-temperature characteristic, and obtaining
high thermal conductivity, the urea adduct value of the first
lubricating base oil component must be not greater than 4 % by mass
as mentioned above, but it is preferably not greater than 3.5 % by 5
mass, more preferably not greater than 3 % by mass, even more
preferably not greater than 2.5 % by mass, yet more preferably not
greater than 2.0 % by mass and most preferably not greater than 1.5 %
by mass. Also, the urea adduct value of the lubricating base oil
component may even be 0 % by mass, but from the viewpoint of 10
obtaining a lubricating base oil with a sufficient low-temperature
viscosity characteristic and high viscosity index, and also of
relaxing the dewaxing conditions and improving economy, it is
preferably 0.1 % by mass or greater, more preferably 0.5 % by mass or
greater and most preferably 0.8 % by mass or greater. 15[0054] The
kinematic viscosity at 40C of the first lubricating base oil
component must be 14-25 mm2/s, but it is preferably 14.5-20 mm2/s,
more preferably 15-19 mm2/s, even more preferably not greater than
15-18 mm2/s, yet more preferably 15-17 mm2/s and most preferably 15-
16.5 mm2/s. The kinematic viscosity at 40C is the kinematic 20
viscosity at 40C measured according to ASTM D-445. If the kinematic
viscosity at 40C of the first lubricating base oil component exceeds
25 mm2/s, the low-temperature viscosity characteristic may be
impaired and sufficient fuel efficiency may not be obtained, while if
the kinematic viscosity at 40C of the first lubricating base oil
25component is less than 14 mm2/s, oil film formation at the
lubricated sections will be inadequate, resulting in inferior
lubricity and  potentially large evaporation loss of the lubricating
oil composition. [0055] The viscosity index of the first lubricating
base oil component must be a value of 120 or higher in order to
obtain an excellent viscosity characteristic from low temperature to
high temperature, and  5 for resistance to evaporation even with low
viscosity, but it is preferably 125 or higher, more preferably 130 or



20 thereof The normal paraffin content of the feed stock oil is
preferably 50 % by mass or greater, more preferably 70 % by mass or
greater, even more preferably 80 % by mass or greater, yet more
preferably 90 % by mass, even yet more preferably 95 % by mass or
greater and most preferably 97 % by mass or greater, based on the
total 25amount of the feed stock oil. [0057] Examples of
wax-containing starting materials include oils  derived from solvent
refining methods, such as raffinates, partial solvent dewaxed oils,
deasphalted oils, distillates, vacuum gas oils, coker gas oils, slack
waxes, foot oil, Fischer-Tropsch waxes and the like, among which
slack waxes and Fischer-Tropsch waxes are 5preferred. [0058] Slack
wax is typically derived from hydrocarbon starting materials by
solvent or propane dewaxing. Slack waxes may contain residual oil,
but the residual oil can be removed by deoiling. Foot oil corresponds
to deoiled slack wax. 10[0059] Fischer-Tropsch waxes are produced by
so-called Fischer- Tropsch synthesis. [0060] Commercial normal
paraffin-containing feed stock oils are also available.Specifically,
there may be mentioned Paraflint 80 (hydrogenated Fischer-Tropsch
wax) and Shell MDS Waxy Raffinate 15(hydrogenated and partially
isomerized heart cut distilled synthetic wax raffinate). [0061] Feed
stock oil from solvent extraction is obtained by feeding a high
boiling point petroleum fraction from atmospheric distillation to a
vacuum distillation apparatus and subjecting the distillation
fraction to 20 solvent extraction. The residue from vacuum
distillation may also be depitched. In solvent extraction methods,
the aromatic components are dissolved in the extract phase while
leaving more paraffinic components in the raffinate phase. Naphthenes
are distributed in the extract phase and raffinate phase. The
preferred solvents for solvent 25extraction are phenols, furfurals
and N-methylpyrrolidone.By controlling the solvent/oil ratio,
extraction temperature and method of  contacting the solvent with the
distillate to be extracted, it is possible to control the degree of
separation between the extract phase and raffinate phase. There may
also be used as the starting material a bottom fraction obtained from
a fuel oil hydrocracking apparatus, using a fuel 5oil hydrocracking
apparatus with higher hydrocracking performance. [0062] The first
lubricating base oil component may be obtained through a step of
hydrocracking/hydroisomerization of the feed stock oil so as to
obtain a treated product having a urea adduct value, a kinematic
viscosity at 40C, a viscosity index and a T90-T10 satisfying  10 the
conditions specified above. The hydrocracking/hydroisomerization step
is not particularly restricted so long as it satisfies the
aforementioned conditions for the urea adduct value and viscosity
index of the treated product. A preferred
hydrocracking/hydroisomerization step according to the invention
15comprises: a first step in which a normal paraffin-containing feed
stock oil is subjected to hydrotreatment using a hydrocracking
catalyst, a second step in which the treated product from the first
step is subjected to hydrodewaxing using a hydrodewaxing catalyst,
and 



20 a third step in which the treated product from the second step is
subjected to hydrorefining using a hydrorefining catalyst. The
treated product obtained after the third step may also be subjected
to distillation or the like as necessary for separating removal of
certain components. 25[0063] The first lubricating base oil component
obtained by the production method described above is not particularly
restricted in  terms of its other properties so long as the urea
adduct value, 40C viscosity and viscosity index satisfy their
respective conditions, but the first lubricating base oil component
preferably also satisfies the conditions specified below. 5[0064] The
kinematic viscosity at 100C of the first lubricating base oil
component is preferably not greater than 5.0 mm2/s, more preferably
not greater than 4.5 mm2/s, even more preferably not greater than 4.3
mm2/s, yet more preferably not greater than 4.2 mm2/s, even yet more
preferably not greater than 4 0 mm2/s and most preferably not greater
10 than 3.9 mm2/s. On the other hand, the kinematic viscosity at 100C
is also preferably 2.0 mm2/s or greater, more preferably 3.0 mm2/s or
greater, even more preferably 3 5 mm2/s or greater and most
preferably 3.7 mm2/s or greater. The kinematic viscosity at 100C is
the kinematic viscosity at 100C measured according to ASTM D-445. If
15 the kinematic viscosity at 100C of the lubricating base oil
component exceeds 5.0 mm2/s, the low-temperature viscosity
characteristic may be impaired and sufficient fuel efficiency may not
be obtained, while if it is 2.0 mm2/s or lower, oil film formation at
the lubricated sections will be inadequate, resulting in inferior
lubricity and potentially large 20evaporation loss of the lubricating
oil composition. [0065] The pour point of the first lubricating base
oil component will depend on the viscosity grade of the lubricating
base oil, but it is preferably not higher than -10C, more preferably
not higher than - 12.5C, even more preferably not higher than -15C,
most preferably 25not higher than -17.5C, and especially preferably
not higher than - 20C. If the pour point exceeds the upper limit
specified above, the  low-temperature flow properties of the
lubricating oil employing the lubricating base oil component may be
reduced. The pour point of the first lubricating base oil component
is also preferably -50C or higher, more preferably -40C or higher,
even more preferably -30C or higher  5 and most preferably -25C or
higher. If the pour point is below this lower limit, the viscosity
index of the entire lubricating oil employing the lubricating base
oil component will be reduced, potentially impairing the fuel
efficiency. The pour point for the purpose of the invention is the
pour point measured according to JIS K 2269-1987.  10 [0066] The
iodine value of the first lubricating base oil component is
preferably not greater than 1, more preferably not greater than 0.5,
even more preferably not greater than 0.3, yet more preferably not
greater than 0.15 and most preferably not greater than 0.1. Although
the value may be less than 0.01, in consideration of the fact that
this does  15 not produce any further significant corresponding
effect and is uneconomical, the value is preferably 0.001 or greater,
more preferably 0.01 or greater, even more preferably 0.03 or greater
and most preferably 0.05 or greater. Limiting the iodine value of the
lubricating base oil component to not greater than 0.5 can
drastically improve the  20 heat and oxidation stability. The "iodine
value" for the purpose of the invention is the iodine value measured
by the indicator titration method according to JIS K 0070, "Acid



20 50% running point (T50) is preferably 400-470C, more preferably
410-460C and even more preferably 420-450C. The 90% running point
(T90) is preferably 430-500C, more preferably 440-490C and even more
preferably 450-480C. The final boiling point (FBP) is preferably
450-520C, more preferably 460-510C and even more 25preferably
470-500C. [0070] As regards the distillation properties of the first
lubricating base  oil component, T90-T10 is preferably 30-90C, more
preferably 40- 80C and even more preferably 50-70C. FBP-IBP is
preferably 90- 150C, more preferably 100-140C and even more
preferably 110- 130C. T10-IBP is preferably 10-60C, more preferably
20-50C and  5 even more preferably 30-40C. FBP-T90 is preferably
5-60C, more preferably 10-45C and even more preferably 15-35C. [0071]
By setting IBP, T10, T50, T90, FBP, T90-T10, FBP-IBP, T10- IBP and
FBP-T90 of the first lubricating base oil to within the preferred
ranges specified above, it is possible to further improve the  10
low-temperature viscosity and further reduce the evaporation loss. If
the distillation ranges for T90-T10, FBP-IBP, T10-IBP and FBP-T90 are
too narrow, the lubricating base oil yield will be poor resulting in
low economy. [0072] The %Cp value of the first lubricating base oil
is preferably 80  15 or greater, more preferably 82-99, even more
preferably 85-98 and most preferably 90-97. If the %Cp value of the
lubricating base oil is less than 80, the viscosity-temperature
characteristic, heat and oxidation stability and frictional
properties will tend to be reduced, while the efficacy of additives
when added to the lubricating base oil  20 will also tend to be
reduced. If the %Cp value of the lubricating base oil is greater than
99, on the other hand, the additive solubility will tend to be lower.
[0073] The %CN value of the first lubricating base oil is preferably
not greater than 20, more preferably not greater than 15, even more
25preferably 1-12 and most preferably 3-10. If the %CN value of the
lubricating base oil exceeds 20, the viscosity-temperature
characteristic,  heat and oxidation stability and frictional
properties will tend to be reduced. If the %CN is less than 1,
however, the additive solubility will tend to be lower. [0074] The
%CA value of the first lubricating base oil is preferably not  5
greater than 0.7, more preferably not greater than 0.6 and even more
preferably 0.1-0.5. If the %CA value of the lubricating base oil
exceeds 0.7, the viscosity-temperature characteristic, heat and
oxidation stability and frictional properties will tend to be
reduced. The %CA value of the lubricating base oil of the invention
may be zero,  10 but the solubility of additives can be further
increased with a %CA value of 0.1 or greater. [0075] The ratio of the
%Cp and %CN values for the first lubricating base oil is %Cp/%CN of
preferably 7 or greater, more preferably 7.5 or greater and even more
preferably 8 or greater. If the %Cp/%CN ratio  15 is less than 7, the
viscosity-temperature characteristic, heat and oxidation stability
and frictional properties will tend to be reduced, while the efficacy
of additives when added to the lubricating base oil will also tend to
be reduced. The %Cp/%CN ratio is preferably not greater than 200,
more preferably not greater than 100, even more  20 preferably not
greater than 50 and most preferably not greater than 25. The additive
solubility can be further increased if the %Cp/%CN ratio is not
greater than 200. [0076] The %Cp, %CN and %CA values for the purpose
of the invention 



are, respectively, the percentage of paraffinic carbons with respect
to 25total carbon atoms, the percentage of naphthenic carbons with
respect to total carbons and the percentage of aromatic carbons with
respect to  total carbons, as determined by the method of ASTM D
3238-85 (n-dM ring analysis). That is, the prefen-ed ranges for %Cp,
%CN and %CA are based on values determined by these methods, and for
example, %CN may be a value exceeding 0 according to these methods
5even if the lubricating base oil contains no naphthene portion.
[0077] For the first embodiment, the first lubricating base oil
component may be a single lubricating base oil having a urea adduct
value of not greater than 4 % by mass, a kinematic viscosity at 40C
of 14-25 mm2/s and a viscosity index or 120 or higher, or it may be a
10combination of two or more different ones. [0078] The content ratio
of the first lubricating base oil component is 10-99 % by mass,
preferably 30-95 % by mass, more preferably 50- 90 % by mass, even
more preferably 60-85 % by mass and most preferably 65-80 % by mass,
based on the total amount of the  15 lubricating base oil. If the
content ratio is less than 10 % by mass, it may not be possible to
obtain the necessary low-temperature viscosity and fuel efficiency
performance. [0079] The first lubricating oil composition also
comprises, as a constituent component of the lubricating base oil, a
second lubricating 20base oil component having a kinematic viscosity
at 40C of less than 14 mm2/s [0080] The second lubricating base oil
component is not particularly restricted so long as it has a
kinematic viscosity at 40C of less than 14 mm2/s, and the mineral
base oil may be, for example, a solvent refined 25mineral oil,
hydrocracked mineral oil, hydrorefined mineral oil or solvent dewaxed
base oil having a kinematic viscosity at 40C of less  than 14 mm2/s.
[0081] As synthetic base oils there may be mentioned poly-a-olefins
and their hydrogenated forms, isobutene oligomers and their
hydrogenated forms, isoparaffins, alkylbenzenes, alkylnaphthalenes,
5 diesters (ditridecyl glutarate, di-2-ethylhexyl adipate, diisodecyl
adipate, ditridecyl adipate, di-2-ethylhexyl sebacate and the like),
polyol esters (trimethylolpropane caprylate, trimethylolpropane
pelargonate, pentaerythritol 2-ethylhexanoate, pentaerythritol
pelargonate and the like), polyoxyalkylene glycols, dialkyldiphenyl
10 ethers and polyphenyl ethers, which have kinematic viscosities at
40C of less than 14 mm2/s, among which poly-a-olefins are preferred.
Typical poly-a-olefins include C2-32 and preferably C6-16 a-olefin
oligomers or co-oligomers (1-octene oligomer, decene oligomer,
ethylene-propylene co-oligomers and the like), and their hydrides.
15 [0082] The second lubricating base oil component used for the
first embodiment is most preferably a lubricating base oil satisfying
the following conditions. [0083] The kinematic viscosity at 40C of
the second lubricating base 



oil component must be not greater than 14 mm2/s, and it is preferably
20 not greater than 13 mm2/s, more preferably not greater than 12
mm2/s, even more preferably not greater than 11 mm2/s and most
preferably not greater than 10 mm2/s On the other hand, the kinematic
viscosity at 40C is also preferably 5 mm2/s or greater, more
preferably 7 mm2/s or greater, even more preferably 8 mm2/s or
greater and most 25preferably 9 mm2/s or greater. If the kinematic
viscosity at 40C is less than 5 mm2/s, problems in terms of oil film
retention and  evaporation may occur at lubricated sections, which is
undesirable. If the kinematic viscosity at 40C is greater than 14
mm2/s, a combined effect with the first lubricating base oil will not
be obtained. [0084] From the viewpoint of the viscosity-temperature
characteristic,  5 the viscosity index of the second lubricating base
oil component is preferably 80 or higher, more preferably 100 or
higher, even more preferably 110 or higher, yet more preferably 120
or higher and most preferably 128 or higher, and also preferably not
higher than 150, more preferably not higher than 140 and even more
preferably not higher  10 than 135. If the viscosity index is less
than 80 it may not be possible to obtain effective energy efficiency,
and this is undesirable. A viscosity index of not higher than 150
will allow a composition with an excellent low-temperature
characteristic to be obtained. [0085] The kinematic viscosity at 100C
of the second lubricating base  15 oil component is also preferably
not greater than 3.5 mm2/s, more preferably not greater than 3.3
mm2/s, even more preferably not greater than 3.1 mm2/s, yet more
preferably not greater than 3.0 mm2/s, even yet more preferably not
greater than 2 9 mm2/s and most preferably not greater than 2.8 mm2/s
The kinematic viscosity at 40C, on the other  20 hand, is preferably
2 mm2/s or greater, more preferably 2 3 mm2/s or greater, even more
preferably 2 4 mm2/s or greater and most preferably 2.5 mm2/s or
greater. A kinematic viscosity at 100C of lower than 2 mm2/s for the
lubricating base oil is not preferred from the standpoint of
evaporation loss. If the kinematic viscosity at 100C is greater than
253 5 mm2/s, the improving effect on the low-temperature viscosity
characteristic will be minimal.  [0086] From the viewpoint of
improving the low-temperature viscosity characteristic without
impairing the viscosity-temperature characteristic, the urea adduct
value of the second lubricating base oil component is preferably not
greater than 4 % by mass, more preferably not greater 5 than 3.5 % by
mass, even more preferably not greater than 3 % by mass and most
preferably not greater than 2.5 % by mass. The urea adduct value of
the second lubricating base oil component may even be 0 % by mass,
but from the viewpoint of obtaining a lubricating base oil with a
sufficient low-temperature viscosity characteristic, high viscosity
index 10 and high flash point, and also of relaxing the isomerization
conditions and improving economy, it is preferably 0.1 % by mass or
greater, more preferably 0.5 % by mass or greater and most preferably
1.0 % by mass or greater. [0087] The %Cp value of the second
lubricating base oil component is 15 preferably 70 or greater, more
preferably 82-99.9, even more preferably 85-98 and most preferably
90-97. If the %Cp value of the second lubricating base oil component
is less than 70, the viscosity-temperature characteristic, heat and
oxidation stability and frictional properties will tend to be
reduced, while the efficacy of additives when 20 added to the
lubricating base oil will also tend to be reduced. If the %Cp value



[0090] The ratio of the %Cp and %CN values for the second lubricating
base oil component is %Cp/%CN of preferably 7 or greater, more
preferably 7.5 or greater and even more preferably 8 or greater. If
15 the %Cp/%CN ratio is less than 7, the viscosity-temperature
characteristic, heat and oxidation stability and frictional
properties will tend to be reduced, while the efficacy of additives
when added to the lubricating base oil will also tend to be reduced.
The %Cp/%CN ratio is preferably not greater than 200, more preferably
not greater than 100,  20 even more preferably not greater than 50
and most preferably not greater than 25. The additive solubility can
be further increased if the %Cp/%CN ratio is not greater than 200.
[0091] The iodine value of the second lubricating base oil component
is not particularly restricted, but is preferably not greater than 6,
more 25preferably not greater than 1, even more preferably not
greater than 0.5, yet more preferably not greater than 0.3 and most
preferably not greater  than 0.15, and although it may be less than
0.01, it is preferably 0.001 or greater and more preferably 0.05 or
greater in consideration of achieving a commensurate effect, and in
terms of economy. Limiting the iodine value of the lubricating base
oil component to not greater 5than 6 and especially not greater than
1 can drastically improve the heat and oxidation stability. [0092]
From the viewpoint of further improving the heat and oxidation
stability and reducing sulfur, the sulfur content in the second
lubricating base oil component is preferably not greater than 10 ppm
by 10mass, more preferably not greater than 5 ppm by mass and even
more preferably not greater than 3 ppm by mass. [0093] From the
viewpoint of cost reduction it is preferred to use slack wax or the
like as the starting material, in which case the sulfur content of
the obtained second lubricating base oil component is preferably not
15greater than 50 ppm by mass and more preferably not greater than 10
ppm by mass. [0094] The nitrogen content in the second lubricating
base oil component is not particularly restricted, but is preferably
not greater than 5 ppm by mass, more preferably not greater than 3
ppm by mass 20 and even more preferably not greater than 1 ppm by
mass. If the nitrogen content exceeds 5 ppm by mass, the heat and
oxidation stability will tend to be reduced. The nitrogen content for
the purpose of the invention is the nitrogen content measured
according to JIS K 2609-1990. 25[0095] The pour point of the second
lubricating base oil component is 



preferably not higher than -25C, more preferably not higher than -
27.5C and even more preferably not higher than -30C. If the pour
point exceeds the upper limit specified above, the low-temperature
flow property of the lubricating oil composition as a whole will tend
to be reduced. 5[0096] The distillation property of the second
lubricating base oil component is preferably as follows in gas
chromatography distillation. [0097] The initial boiling point (IBP)
of the second lubricating base oil component is preferably 285-325C,
more preferably 290-320C and even more preferably 295-315C. The 10%
distillation temperature  10 (T10) is preferably 320-380C, more
preferably 330-370C and even more preferably 340-360C. The 50%
running point (T50) is preferably 375-415C, more preferably 380-410C
and even more preferably 385-405C. The 90% running point (T90) is
preferably 370-440C, more preferably 380-430C and even more
preferably 390-  15 420C. The final boiling point (FBP) is preferably
390-450C, more preferably 400-440C and even more preferably 410-430C.
T90-T10 is preferably 25-85C, more preferably 35-75C and even more
preferably 45-65C. FBP-IBP is preferably 70-150C, more preferably
90-130C and even more preferably 90-120C. T I O-IBP is  20 preferably
10-70C, more preferably 20-60C and even more preferably 30-50C.
FBP-T90 is preferably 5-50C, more preferably 10-45C and even more
preferably 15-40C. [0098] By setting IBP, T10, T50, T90, FBP,
T90-T10, FBP-IBP, T10- IBP and FBP-T90 of the second lubricating base
oil component to 25within the preferred ranges specified above, it is
possible to further improve the low-temperature viscosity and further
reduce the  evaporation loss. If the distillation ranges for T90-T10,
FBP-IBP, T10-IBP and FBP-T90 are too narrow, the lubricating base oil
yield will be poor resulting in low economy. [0099] The content of
the second lubricating base oil component in the  5 first lubricating
oil composition is 1 % by mass-50 % by mass, preferably 10-48 % by
mass, more preferably 12-45 % by mass, even more preferably 15-40 %
by mass and most preferably 18-36 % by mass, based on the total
amount of the lubricating base oil. If the content ratio is less than
1 % by mass it may not be possible to obtain  10 the necessary
low-temperature viscosity and fuel efficiency performance, while if
it exceeds 50 % by mass the evaporation loss of the lubricating oil
will increase resulting in increased viscosity and the like, and this
is therefore undesirable. [0100] The lubricating base oil in the
first lubricating oil composition  15 may consist entirely of the
first lubricating base oil component and second lubricating base oil
component, but it may also comprise lubricating base oil components
other than the first lubricating base oil component and second
lubricating base oil component, and so long as the contents of the
first lubricating base oil component and second  20 lubricating base
oil component are within the ranges specified above. [0101] As
regards the distillation properties of the lubricating base oil
comprising the first lubricating base oil component and second
lubricating base oil component, the initial boiling point is
preferably not higher than 370C, more preferably not higher than
350C, even 25more preferably not higher than 340C and most preferably
not higher than 330C, and preferably 260C or higher, more preferably
280C or  higher and even more preferably 300C or higher. The 10%
distillation temperature of the lubricating base oil is preferably
not higher than 400C, more preferably not higher than 390C and even
more preferably not higher than 380C, and preferably 320C or higher,



25possible to further improve the low-temperature viscosity and
further reduce the evaporation loss.  [0102] The kinematic viscosity
at 40C of the lubricating base oil is preferably not greater than 20
mm2/s, more preferably not greater than 16 mm2/s, even more
preferably not greater than 15 mm2/s, even more preferably not
greater than 14 mm2/s, and preferably 8 mm2/s or greater, 5 more
preferably 10 mm2/s or greater, even more preferably 12 mm2/s or
greater. Also, the kinematic viscosity at 100C of the lubricating
base oil is preferably not greater than 4.5 mm2/s, more preferably
not greater than 3.8 mm2/s, even more preferably not greater than 3.7
mm2/s and even more preferably not greater than 3.6 mm2/s, and
preferably 2.3 10 mm2/S or greater, more preferably 2.8 mm2/S or
greater and even more preferably 3.3 mm2/s or greater. If the
kinematic viscosity of the lubricating base oil is within the ranges
specified above, it will be possible to obtain a base oil with a more
excellent balance between evaporation loss and low-temperature
viscosity characteristic. 15 [0103] The viscosity index of the
lubricating base oil is preferably 100 or higher, more preferably 120
or higher, even more preferably 130 or higher and most preferably 135
or higher, and preferably not higher than 170, more preferably not
higher than 150 and even more preferably not higher than 140. If the
viscosity index is within this 20 range it will be possible to obtain
a base oil with an excellent viscosity-temperature characteristic,
while a lubricating oil composition with a particularly high
viscosity index and a notably superior low-temperature viscosity
characteristic can be obtained.     [0104] In order to obtain a
lubricating oil composition with an 25excellent balance between the
low-temperature viscosity characteristic and evaporation loss, the
NOACK evaporation of the lubricating base  oil is preferably 10 % by
mass or greater, more preferably 16 % by mass or greater, even more
preferably 18 % by mass or greater, even more preferably 20 % by mass
or greater and most preferably 21 % by mass or greater, and
preferably not greater than 30 % by mass, more  5 preferably not
greater than 25 % by mass and most preferably not greater than 23 %
by mass. In particular, by limiting the NOACK evaporation of the
lubricating base oil to 21-23 % by mass and adding the viscosity
index improver and other lubricating oil additives at 10 % by mass or
greater, it is possible to obtain a lubricating oil composition  10
with an excellent balance between low-temperature viscosity
characteristic and evaporation loss, a high viscosity index, a lower
HTHS viscosity at 100C, and excellent fuel efficiency. [0105] The
lubricating base oil has a ratio of the kinematic viscosity at 100C
(kv100) to T10 (kv100/T10, units: mm2s-I/C) of preferably  15
0.007-0.015 and more preferably 0.008-0.0095. Also, the lubricating
base oil has a ratio of the kinematic viscosity at 100C (kv100) to
T50 (kv100/T50, units: mm2s1VC) of preferably 0.006-0.009 and more
preferably 0.007-0.0085. If kv100/T10 or kv100/T50 is below the
aforementioned lower limits the lubricating base oil yield will tend
to  20 be reduced, while it is also undesirable in terms of economy,
and if it exceeds the aforementioned upper limits the evaporation
properties of the lubricating oil composition will tend to increase
relative to the obtained viscosity index.     [0106] The urea adduct
value, the %Cp, %CA, %CN and %Cp/%CN 25values and the sulfur and
nitrogen contents of the lubricating base oil are determined by their
values in the first lubricating base oil  component and second



20 lubricating oil composition is preferably not greater than 40,
more preferably 5-40, even more preferably 10-35, yet more preferably
15- 30 and most preferably 20-25. If the PSSI exceeds 40, the shear
stability may be impaired. If the PSSI is less than 5, not only will
the viscosity index-improving effect will be low and the fuel
efficiency and 25low-temperature viscosity characteristic inferior,
but cost may also increase.  [0109] The weight-average molecular
weight (Mw) of the poly(meth)acrylate-based viscosity index improver
is preferably 5,000 or greater, more preferably 50,000 or greater,
even more preferably 100,000 or greater, yet more preferably 200,000
or greater and most  5 preferably 300,000 or greater. It is also
preferably not greater than 1,000,000, more preferably not greater
than 700,000, even more preferably not greater than 600,000 and most
preferably not greater than 500,000. If the weight-average molecular
weight is less than 5,000, the effect of improving the viscosity
index will be minimal, not  10 only resulting in inferior fuel
efficiency and low-temperature viscosity characteristics but also
potentially increasing cost, while if the weight-average molecular
weight is greater than 1,000,000 the shear stability, solubility in
the base oil and storage stability may be impaired. [0110] The ratio
of the weight-average molecular weight and number-  15 average
molecular weight of the poly(meth)acrylate-based viscosity index
improver (Mw/Mn) is preferably 0.5-5.0, more preferably 1.0-3.5, even
more preferably 1.5-3 and most preferably 1.7-2.5. If the ratio of
the weight-average molecular weight and number-average molecular
weight is less than 0.5 or greater than 5 0, not only will the
solubility in  20 the base oil and the storage stability be impaired,
but potentially the viscosity-temperature characteristic will be
reduced and the fuel efficiency lowered. [0111] The weight-average
molecular weight and number-average molecular weight referred to here
are the weight-average molecular 25weight and number-average
molecular weight based on polystyrene, as measured using a
150-CALC/GPC by Japan Waters Co., equipped with  two GMHHR-M (7.8
mmID x 30 cm) columns by Tosoh Corp. in series, with tetrahydrofuran
as the solvent, a temperature of 23C, a flow rate of 1 mL/min, a
sample concentration of 1 % by mass, a sample injection rate of 75 AL
and a differential refractometer (RI) as 5the detector. [0112] The
ratio of the weight-average molecular weight and the PSSI of the
poly(meth)acrylate-based viscosity index improver (Mw/PSSI) is not
particularly restricted, but it is preferably 1 x 104 or greater,
more preferably 1.2 x 104 or greater, even more preferably 1.4 x 104
or  10 greater, yet more preferably 1.5 x 104 or greater, even yet
more preferably 1.7 x 104 or greater and most preferably 1.9 x 104 or
greater, and preferably not greater than 4 x 104. By using a
viscosity index improver with an Mw/PSSI ratio of 1 x 104 or greater,
it is possible to obtain a composition with an excellent
low-temperature viscosity 15characteristic, and a further reduced
HTHS viscosity at 100C, and therefore especially superior fuel
efficiency. [0113] The structure of the poly(meth)acrylate-based
viscosity index improver is not particularly restricted so long as it
is one as described above, and a poly(meth)acrylate-based viscosity
index improver 20obtained by polymerization of one or more monomers
selected from among those represented by formulas (1)-(4) below may
be used. [0114] Of these, the poly(meth)acrylate-based viscosity
index improver is more preferably one comprising 0.5-70 % by mole of



25[0115] [Chemical Formula 1]  RI COH2 c=0 O-R2 [In formula (1), It'
represents hydrogen or a methyl group and R2 represents a C16 or
greater straight-chain or branched hydrocarbon group.] 5[0116] R2 in
the structural unit represented by formula (1) is a C16 or greater
straight-chain or branched hydrocarbon group, as mentioned above, and
is preferably a C18 or greater straight-chain or branched
hydrocarbon, more preferably a C20 or greater straight-chain or
branched hydrocarbon and even more preferably a C20 or greater  10
branched hydrocarbon group. There is no particular upper limit on the
hydrocarbon group represented by R2, but it is preferably not greater
than a C500 straight-chain or branched hydrocarbon group. It is more
preferably a C50 or lower straight-chain or branched hydrocarbon,
even more preferably a C30 or lower straight-chain or  15 branched
hydrocarbon, yet more preferably a C30 or lower branched hydrocarbon
and most preferably a C25 or lower branched hydrocarbon. [0117] The
proportion of (meth)acrylate structural units represented by formula
(1) in the polymer for the poly(meth)acrylate-based viscosity index
improver of the first embodiment is 0.5-70 % by mole as  20 mentioned
above, but it is preferably not greater than 60 % by mole, more
preferably not greater than 50 % by mole, even more preferably not
greater than 40 % by mole and most preferably not greater than 30 %
by mole. It is also preferably 1 % by mole or greater, more
preferably 3 % by mole or greater, even more preferably 5 % by mole
or greater and most preferably 10 % by mole or greater. At greater
than 70 % by mole the viscosity-temperature characteristic-improving
effect and the low-temperature viscosity characteristic may be
impaired, 5and at below 0.5 % by mole the viscosity-temperature
characteristic- improving effect may be impaired. [0118] The
poly(meth)acrylate-based viscosity index improver of the first
embodiment may be obtained by copolymerization of any (meth)acrylate
structural unit, or any olefin or the like, in addition to a
10(meth)acrylate structural unit represented by formula (1). [0119]
Any monomer may be combined with the (meth)acrylate structural unit
represented by formula (1), but such a monomer is preferably one
represented by the following formula (2) (hereunder, "monomer
(M-1)"). The copolymer with monomer (M-1) is a non- 15dispersed
poly(meth)acrylate-based viscosity index improver. [Chemical Formula
2] /R3 CR2=C \ C-0-R4 II o [In formula (2), R3 represents hydrogen or
methyl and R4 represents a C1-15 straight-chain or branched
hydrocarbon group.] 



20[0120] As other monomers to be combined with the (meth)acrylate
structural unit represented by formula (1) there are preferred one or
more selected from among monomers represented by the following
formula (3) (hereunder, "monomer (M-2)") and monomers represented by
the following formula (4) (hereunder, "monomer (M-3)"). The
copolymer with monomer (M-3) and/or (M-4) is a dispersed
poly(meth)acrylate-based viscosity index improver. The dispersed
poly(meth)acrylate-based viscosity index improver may further
comprise monomer (M-1) as a constituent monomer. 5[0121] [Chemical
Formula 3] /R5 cfri2=cx (R6)a_El [In general formula (3), R5
represents hydrogen or methyl, R6 represents a C1-18 alkylene group,
El represents an amine residue or heterocyclic residue containing 1-2
nitrogen atoms and 0-2 oxygen 10atoms, and a is 0 or 1.] [0122]
Specific examples of C1-18 alkylene groups represented by R6 include
ethylene, propylene, butylene, pentylene, hexylene, heptylene,
octylene, nonylene, decylene, undecylene, dodecylene, tridecylene,
tetradecylene, pentadecylene, hexadecylene, heptadecylene and
15octadecylene (which alkylene groups may be straight-chain or
branched). [0123] Specific examples of groups represented by El
include dimethylamino, diethylamino, dipropylamino, dibutylamino,
anilino, toluidino, xylidino, acetylamino, benzoylamino, morpholino,
pyrrolyl, 20pyrrolino, pyridyl, methylpyridyl, pyrrolidinyl,
piperidinyl, quinonyl, pyrrolidonyl, pyrrolidono, imidazolino and
pyrazino. [0124] [Chemical Formula 4]  R7 CH2=c\/(4) E2 [In general
formula (4), R7 represents hydrogen or methyl and E2 represents an
amine residue or heterocyclic residue containing 1-2 nitrogen atoms
and 0-2 oxygen atoms.] 5[0125] Specific examples of groups
represented by E2 include dimethylamino, diethylamino, dipropylamino,
dibutylamino, anilino, toluidino, xylidino, acetylamino,
benzoylamino, morpholino, pyrrolyl, pyn-olino, pyridyl,
methylpyridyl, pyrrolidinyl, piperidinyl, quinonyl, pyn-olidonyl,
pyrrolidono, imidazolino and pyrazino. 



10[0126] Specific preferred examples for monomers (M-2) and (M-3)
include dimethylaminomethyl methacrylate, diethylaminomethyl
methacrylate, dimethylaminoethyl methacrylate, diethylaminoethyl
methacrylate, 2-methyl-5-vinylpyridine, morpholinomethyl
methacrylate, morpholinoethyl methacrylate, N-vinylpyn-olidone, and
15mixtures of the foregoing. [0127] The copolymerization molar ratio
of the copolymer of the (meth)acrylate structural unit represented by
formula (1) and monomer (M-1)-(M-3) is not particularly restricted,
but it is preferably such that the (meth)acrylate structural unit
represented by formula (1):monomer 20(M-1)-(M-3) = 0.5:99.5-70:30,
more preferably 5:90-50:50 and even more preferably 20:80-40:60.
[0128] Any production process may be employed for the
poly(meth)acrylate-based viscosity index improver, and for example,
it can be easily obtained by radical solution polymerization of a
25(meth)acrylate structural unit represented by formula (1) and
monomers (M-1)-(M-3) in the presence of a polymerization initiator
such as benzoyl peroxide. [0129] The viscosity index improver content
of the first lubricating oil composition is preferably 0.1-50 % by
mass, more preferably 0.5-40 %  5 by mass, even more preferably 1-30
% by mass and most preferably 5- 20 % by mass, based on the total
amount of the composition. If the viscosity index improver content is
less than 0.1 % by mass, the viscosity index improving effect or
product viscosity reducing effect will be minimal, potentially
preventing improvement in fuel efficiency.  10 A content of greater
than 50 % by mass will drastically increase production cost while
requiring reduced base oil viscosity, and can thus risk lowering the
lubricating performance under harsh lubrication conditions
(high-temperature, high-shear conditions), as well as causing
problems such as wear, seizing and fatigue fracture.  15 [0130] The
first lubricating oil composition is obtained by mixing the first
lubricating base oil component, second lubricating base oil component
and viscosity index improver so that the first lubricating base oil
component content is 10-99 % by mass and the second lubricating base
oil component content is 1-50 % by mass, based on the  20 total
amount of the lubricating base oil, and so that the lubricating oil
composition has a kinematic viscosity at 100C of 4-12 mm2/s and a
viscosity index of 200-350. The viscosity index improver may be mixed
first with either the first lubricating base oil component or second
lubricating base oil component and then mixed with the other, 25or a
mixed base oil comprising the first lubricating base oil component
and second lubricating base oil component may be mixed with the
viscosity index improver. [0131] The first lubricating oil
composition may further contain, in addition to the viscosity index
improver, also common non-dispersed or dispersed poly(meth)acrylates,
non-dispersed or dispersed ethylene- 5 a-olefin copolymers or their
hydrides, polyisobutylene or its hydride, styrene-diene hydrogenated
copolymers, styrene-maleic anhydride ester copolymers and
polyalkylstyrenes. [0132] The first lubricating oil composition may
further contain any additives commonly used in lubricating oils, for
the purpose of 



10 enhancing performance. Examples of such additives include
additives such as friction modifiers, metal-based detergents, ashless
dispersants, antioxidants, anti-wear agents (or extreme-pressure
agents), corrosion inhibitors, rust-preventive agents, pour point
depressants, demulsifiers, metal deactivating agents and antifoaming
agents. 15[0133] For example, the first lubricating oil composition
may also contain at least one friction modifier selected from among
organic molybdenum compounds and ashless friction modifiers, in order
to increase the fuel efficiency performance.     [0134] Organic
molybdenum compounds include sulfur-containing 20organic molybdenum
compounds such as molybdenum dithiophosphates and molybdenum
dithiocarbamates. [0135] As examples of preferred molybdenum
dithiocarbamates there may be mentioned, specifically, molybdenum
sulfide-diethyl dithiocarbamate, molybdenum sulfide-dipropyl
dithiocarbamate, 25molybdenum sulfide-dibutyl dithiocarbamate,
molybdenum sulfide- dipentyl dithiocarbamate, molybdenum
sulfide-dihexyl dithiocarbamate,  molybdenum sulfide-dioctyl
dithiocarbamate, molybdenum sulfidedidecyl dithiocarbamate,
molybdenum sulfide-didodecyl dithiocarbamate, molybdenum
sulfide-di(butylphenyl)dithiocarbamate, molybdenum
sulfide-di(nonylphenyl)dithiocarbamate, oxymolybdenum  5
sulfide-diethyl dithiocarbamate, oxymolybdenum sulfide-dipropyl
dithiocarbamate, oxymolybdenum sulfide-dibutyl dithiocarbamate,
oxymolybdenum sulfide-dipentyl dithiocarbamate, oxymolybdenum
sulfide-dihexyl dithiocarbamate, oxymolybdenum sulfide-dioctyl
dithiocarbamate, oxymolybdenum sulfide-didecyl dithiocarbamate,
10oxymolybdenum sulfide-didodecyl dithiocarbamate, oxymolybdenum
sulfide-di(butylphenyl)dithiocarbamate, oxymolybdenum
sulfidedi(nonylphenyl)dithiocarbamate (where the alkyl groups may be
linear or branched, and the alkyl groups may be bonded at any
position of the alkylphenyl groups), as well as mixtures of the
foregoing. Also  15 prefen-ed as molybdenum dithiocarbamates are
compounds with different numbers of carbon atoms and/or structural
hydrocarbon groups in the molecule. [0136] As other sulfur-containing
organic molybdenum compounds there may be mentioned complexes of
molybdenum compounds (for  20 example, molybdenum oxides such as
molybdenum dioxide and molybdenum trioxide, molybdic acids such as
orthomolybdic acid, paramolybdic acid and (poly)molybdic sulfide
acid, molybdic acid salts such as metal salts or ammonium salts of
these molybdic acids, molybdenum sulfides such as molybdenum
disulfide, molybdenum 25trisulfide, molybdenum pentasulfide and
polymolybdenum sulfide, molybdic sulfide, metal salts or amine salts
of molybdic sulfide,  halogenated molybdenums such as molybdenum
chloride, and the like), with sulfur-containing organic compounds
(for example, alkyl (thio)xanthates, thiadiazoles,
mercaptothiadiazoles, thiocarbonates, tetrahydrocarbylthiuram
disulfide, bis(di(thio)hydrocarbyldithio  5 phosphonate)disulfide,
organic (poly)sulfides, sulfurized esters and the like), or other
organic compounds, or complexes of sulfur-containing molybdenum
compounds such as molybdenum sulfide and molybdic sulfide with
alkenylsucciniimides. [0137] The organic molybdenum compound used may
be an organic  10 molybdenum compound containing no sulfur as a
constituent element. [0138] As organic molybdenum compounds
containing no sulfur as a constituent element there may be mentioned,
specifically, molybdenum-amine complexes, molybdenum-succiniimide



20 mass or greater and even more preferably 0.01 % by mass or
greater, and preferably not greater than 0.2 % by mass, more
preferably not greater than 0.15 % by mass, even more preferably not
greater than 0.10 % by mass and most preferably not greater than 0.08
% by mass, in terms of molybdenum element, based on the total amount
of the 25composition. If the content is less than 0.001 % by mass the
heat and oxidation stability of the lubricating oil composition will
be insufficient,  and in particular it may not be possible to
maintain superior cleanability for prolonged periods. On the other
hand, if the content is greater than 0.2 % by mass the effect will
not be commensurate with the increased amount, and the storage
stability of the lubricating oil 5composition will tend to be
reduced. [0140] The ashless friction modifier used in the first
lubricating oil composition may be any compound ordinarily used as a
friction modifier for lubricating oils, and examples include ashless
friction modifiers that are amine compounds, ester compounds, amide
10 compounds, imide compounds, ether compounds, urea compounds,
hydrazide compounds, fatty acid esters, fatty acid amides, fatty
acids, aliphatic alcohols, aliphatic ethers and the like having one
or more C6- 30 alkyl or alkenyl and especially C6-30 straight-chain
alkyl or straight-chain alkenyl groups in the molecule. 15[0141]
There may also be mentioned one or more compounds selected from the
group consisting of nitrogen-containing compounds represented by the
following formulas (5) and (6) and their acid-modified derivatives,
and the ashless friction modifiers mentioned in International Patent
Publication No. W02005/037967. 20[Chemical Formula 5] X R8Rio (5) HR9
In formula (5), R8 is a C1-30 hydrocarbon or functional C1-30
hydrocarbon group, preferably a C10-30 hydrocarbon or a functional
C10-30 hydrocarbon, more preferably a C12-20 alkyl, alkenyl or
functional hydrocarbon group and most preferably a C12-20 alkenyl
group, R9 and 111 are each a C1-30 hydrocarbon or functional C1-30
hydrocarbon group or hydrogen, preferably a C1-10 hydrocarbon or
functional C1-10 hydrocarbon group or hydrogen, more preferably a
5C1-4 hydrocarbon group or hydrogen and even more preferably
hydrogen, and X is oxygen or sulfur and preferably oxygen. [0142]
[Chemical Formula 6] R12 R1R14 (6) 0R13 In formula (6), R11 is a
C1-30 hydrocarbon or functional C1-30 



10 hydrocarbon group, preferably a C10-30 hydrocarbon or a functional
C10-30 hydrocarbon, more preferably a C12-20 alkyl, alkenyl or
functional hydrocarbon group and most preferably a C12-20 alkenyl
group, R12, R13 and I114 are independently each a C1-30 hydrocarbon
or functional C1-30 hydrocarbon group or hydrogen, preferably a C1-10
15 hydrocarbon or functional C1-10 hydrocarbon group or hydrogen,
more preferably a C1-4 hydrocarbon group or hydrogen, and even more
preferably hydrogen. [0143] Nitrogen-containing compounds represented
by general formula (6) include, specifically, hydrazides with C1-30
hydrocarbon or 20functional C1-30 hydrocarbon groups, and their
derivatives. When RI 1 is a C1-30 hydrocarbon or functional C1-30
hydrocarbon group and        are hydrogen, they are hydrazides
containing a C1-30 hydrocarbon group or functional C1-30 hydrocarbon
group, and when any of R11 and R12- R14 is a C1-30 hydrocarbon group
or functional Cl-  12-RI4 30 hydrocarbon group and the remaining
Rgroups are hydrogen, they are N-hydrocarbyl hydrazides containing a
C1-30 hydrocarbon group or functional C1-30 hydrocarbon group
(hydrocarbyl being a hydrocarbon group or the like). 5[0144] When an
ashless friction modifier is used in the first lubricating oil
composition, the ashless friction modifier content is preferably 0.01
% by mass or greater, more preferably 0.05 % by mass or greater and
even more preferably 0.1 % by mass or greater, and preferably not
greater than 3 % by mass, more preferably not greater than 2 % by  10
mass and even more preferably not greater than 1 % by mass, based on
the total amount of the composition. If the ashless friction modifier
content is less than 0.01 % by mass the friction reducing effect by
the addition will tend to be insufficient, while if it is greater
than 3 % by mass, the effects of the antiwear property additives may
be inhibited, or 15the solubility of the additives may be reduced.
[0145] Either an organic molybdenum compound or an ashless friction
modifier alone may be used in the first lubricating oil composition,
or both may be used together, but it is more preferred to use an
ashless friction modifier, and it is most preferred to use a fatty
acid ester-based 20ashless friction modifier such as glycerin oleate
and/or a urea-based friction modifier such as oleylurea. [0146] As
metal-based detergents there may be mentioned normal salts, basic
normal salts and overbased salts such as alkali metal sulfonates or
alkaline earth metal sulfonates, alkali metal phenates or alkaline
earth 25metal phenates, and alkali metal salicylates or alkaline
earth metal salicylates. According to the invention, it is preferred
to use one or  more alkali metal or alkaline earth metal-based
detergents selected from the group consisting of those mentioned
above, and especially an alkaline earth metal-based detergent.
Particularly preferred are magnesium salts and/or calcium salts, with
calcium salts being more 5 preferred. Metal-based detergents are
generally marketed or otherwise available in forms diluted with light
lubricating base oils, and for most purposes the metal content will
be 1.0-20 % by mass and preferably 2.0-16 % by mass. The alkaline
earth metallic cleaning agent used for the invention may have any
total base number, but for 10 most purposes the total base number is
not greater than 500 mgKOH/g and preferably 150-450 mgKOH/g. The
total base number referred to here is the total base number
determined by the perchloric acid method, as measured according to
JIS K2501(1992): "Petroleum Product And Lubricating Oils -
Neutralization Value Test Method", Section 7. 15 [0147] As ashless



20 polyamines with at least one C40-400 alkyl group or alkenyl group
in the molecule, and modified forms of the foregoing with boron
compounds, carboxylic acids, phosphoric acids and the like. One or
more selected from among any of the above may be added for use.
[0148] As antioxidants there may be mentioned phenol-based and
25amine-based ashless antioxidants, and copper-based or molybdenum-
based metal antioxidants. Specific examples include phenol-based
ashless antioxidants such as
4,4'-methylenebis(2,6-di-tert-butylphenol) and
4,4'-bis(2,6-di-tert-butylphenol), and amine-based ashless
antioxidants such as phenyl-a-naphthylamine,
alkylphenyl-anaphthylamine and dialkyldiphenylamine. 5[0149] As
anti-wear agents (or extreme-pressure agents) there may be used any
anti-wear agents and extreme-pressure agents that are utilized in
lubricating oils. For example, sulfur-based, phosphorus-based and
sulfur/phosphorus-based extreme-pressure agents may be used, specific
examples of which include phosphorous acid esters, thiophosphorous
10 acid esters, dithiophosphorous acid esters, trithiophosphorous
acid esters, phosphoric acid esters, thiophosphoric acid esters,
dithiophosphoric acid esters and trithiophosphoric acid esters, as
well as their amine salts, metal salts and derivatives,
dithiocarbamates, zinc dithiocarbamate, molybdenum dithiocarbamate,
disulfides, polysulfides,  15 olefin sulfides, sulfurized fats and
oils, and the like. Sulfur-based extreme-pressure agents, and
especially sulfurized fats and oils, are preferably added. [0150]
Examples of corrosion inhibitors include benzotriazole-based,
tolyltriazole-based, thiadiazole-based and imidazole-based compounds.
20 [0151] Examples of rust-preventive agents include petroleum
sulfonates, alkylbenzene sulfonates, dinonylnaphthalene sulfonates,
alkenylsuccinic acid esters and polyhydric alcohol esters.     [0152]
Examples of pour point depressants that may be used include
polymethacrylate-based polymers suitable for the lubricating base oil
25 used. [0153] As examples of demulsifiers there may be mentioned
polyalkyleneglycol-basednonionicsurfactantssuchas
polyoxyethylenealkyl ethers, polyoxyethylenealkylphenyl ethers and
polyoxyethylenealkylnaphthyl ethers. [0154] Examples of metal
deactivating agents include imidazolines, 5pyrimidine derivatives,
alkylthiadiazoles, mercaptobenzothiazoles, benzotriazole and its
derivatives, 1,3,4-thiadiazolepolysulfide, 1,3,4-
thiadiazoly1-2,5-bisdialkyldithiocarbamate,2-
(alkyldithio)benzimidazole and13-(o-carboxybenzylthio)propionitrile.
[0155] As examples of antifoaming agents there may be mentioned 10
silicone oils, alkenylsuccinic acid derivatives, polyhydroxyaliphatic
alcohol and long-chain fatty acid esters, methyl salicylate and
ohydroxybenzyl alcohols, which have 25C kinematic viscosities of 0.1-
100 mm2/s.     [0156] When such additives are added to the first
lubricating oil 15composition, their contents are 0.01-10 % by mass
based on the total amount of the composition. [0157] The kinematic
viscosity at 100C of the first lubricating oil composition must be
4-12 mm2/s, and it is preferably 4.5 mm2/s or greater, more
preferably 5 mm2/s or greater, even more preferably 6 



20 mm2/s or greater and most preferably 7 mm2/s or greater. It is
also preferably not greater than 11 mm2/s, more preferably not
greater than 10 mm2/s, even more preferably not greater than 9 mm2/s
and most preferably not greater than 8 mm2/s. If the kinematic
viscosity at 100C is less than 4 mm2/s, insufficient lubricity may
result, and if it is 25greater than 12 mm2/s it may not be possible
to obtain the necessary low-temperature viscosity and sufficient fuel
efficiency performance.  [0158] The viscosity index of the first
lubricating oil composition must be in the range of 200-300, and it
is preferably 210-300, more preferably 220-300, even more preferably
240-300, yet more preferably 250-300 and most preferably 260-300. If
the viscosity index of the  5 first lubricating oil composition is
less than 200 it may be difficult to maintain the HTHS viscosity
while improving fuel efficiency, and it may also be difficult to
lower the -35C low-temperature viscosity. In addition, if the
viscosity index of the first lubricating oil composition is greater
than 300, the low-temperature flow property may be poor and  10
problems may occur due to solubility of the additives or lack of
compatibility with the sealant material. [0159] The first lubricating
oil composition preferably satisfies the following conditions, in
addition to satisfying the aforementioned conditions for the
kinematic viscosity at 100C and viscosity index.  15 [0160] The
kinematic viscosity at 40C of the first lubricating oil composition
is preferably 4-50 mm2/s, and it is preferably not greater than 45
mm2/s, more preferably not greater than 40 mm2/s, even more
preferably not greater than 35 mm2/s, yet more preferably not greater
than 30 mm2/s and most preferably not greater than 27 mm2/s. On the
20 other hand, the kinematic viscosity at 40C is preferably 5 mm2/s
or greater, more preferably 10 mm2/s or greater, even more preferably
15 mm2/s or greater and most preferably 20 mm2/s or greater. If the
kinematic viscosity at 40C is less than 4 mm2/s, insufficient
lubricity may result, and if it is greater than 50 mm2/s it may not
be possible to 25obtain the necessary low-temperature viscosity and
sufficient fuel efficiency performance.  [0161] The HTHS viscosity at
100C of the first lubricating oil composition is preferably not
greater than 6.0 mPa.s, more preferably not greater than 5.5 mPa.s,
even more preferably not greater than 5.3 mPa.s, yet more preferably
not greater than 5.0 mPa.s and most 5 preferably not greater than 4.5
mPa.s. It is also preferably 3.0 mPa.s or greater, preferably 3.5
mPa.s or greater, more preferably 3.8 mPa.s or greater, even more
preferably 4.0 mPa.s or greater and most preferably 4.2 mPa.s or
greater. The HTHS viscosity at 100C is the high-temperature
high-shear viscosity at 100C according to ASTM 10 D4683. If the HTHS
viscosity at 100C is less than 3.0 mPa.s, the evaporation property
may be high and insufficient lubricity may result, and if it is
greater than 6.0 mPa.s it may not be possible to obtain the necessary
low-temperature viscosity and sufficient fuel efficiency performance.
15[0162] The HTHS viscosity at 150C of the first lubricating oil
composition is preferably not greater than 3.5 mPa.s, more preferably
not greater than 3.0 mPa.s, even more preferably not greater than 2.8
mPa.s and most preferably not greater than 2.7 mPa.s. It is also
preferably 2.0 mPa.s or greater, preferably 2.3 mPa.s or greater,
more 20 preferably 2.4 mPa.s or greater, even more preferably 2.5
mPa.s or greater and most preferably 2.6 mPa.s or greater. The HTHS
viscosity at 150C referred to here is the high-temperature high-shear



[In the inequality, HTHS (100C) represents the HTHS viscosity at 100C
and HTHS (150C) represents the HTHS viscosity at 150C.] [0164] The
HTHS (100C)/HTHS (150C) ratio is preferably not  10 greater than 2.04
as mentioned above, and it is more preferably not greater than 2.00,
even more preferably not greater than 1.98, yet more preferably not
greater than 1.80 and most preferably not greater than 1.70. If HTHS
(100C)/HTHS (150C) is greater than 2.04, it may not be possible to
obtain sufficient fuel efficiency performance or low-  15 temperature
characteristics. Also, HTHS (100C)/HTHS (150C) is preferably 0.50 or
greater, more preferably 0.70 or greater, even more preferably 1.00
or greater and most preferably 1.30 or greater. If HTHS (100C)/HTHS
(150C) is less than 0.50, the cost of the base stock may be
drastically increased and solubility of the additives may 20not be
achieved. [0165] The first lubricating oil composition, having such a
construction, is superior in terms of fuel efficiency, low
evaporation property and low-temperature viscosity characteristic,
and can exhibit fuel efficiency and both NOACK evaporation and
low-temperature viscosity at -35C 25and below while maintaining HTHS
viscosity at 150C, even without using a synthetic oil such as a
poly-a-olefinic base oil or esteric base  oil, or a low-viscosity
mineral base oil, and in particular it can reduce the kinematic
viscosity at 40C and 100C and the HTHS viscosity at 100C, while also
notably improving the CCS viscosity at -35C (MRV viscosity at -40C),
of the lubricating oil. For example, with the first  5 lubricating
oil composition it is possible to obtain a CCS viscosity at - 35C of
not greater than 2500 mPa.s, and especially not greater than 2300
mPa.s. Also, with the first lubricating oil composition it is
possible to obtain a MRV viscosity at -40C of not greater than 8000
mPa.s, and especially not greater than 6000 mPa.s. 10[0166] There are
no particular restrictions on the use of the first lubricating oil
composition, and it may be suitably used as a fuel efficient engine
oil, fuel efficient gasoline engine oil or fuel efficient diesel
engine oil. [0167] 15[Second embodiment: Second lubricating oil
composition and second production method] The second lubricating oil
composition comprises a lubricating base oil having a viscosity index
of 100 or higher, an initial boiling point of not higher than 400C, a
90% distillation temperature of 470C or higher  20 and a difference
between the 90% distillation temperature and a 10% distillation
temperature of at least a 70C, (A) an ashless antioxidant containing
no sulfur as a constituent element, and (B) at least one compound
selected from among ashless antioxidants containing sulfur as a
constituent element and organic molybdenum compounds. Also, 25the
lubricating base oil comprises a first lubricating base oil component
having a urea adduct value of not greater than 4 % by mass, a
viscosity  index of 100 or higher and a kinematic viscosity at 100C
of at least 3.5 mm2/s and less than 4 5 mm2/s, and a second
lubricating base oil component having a urea adduct value of not
greater than 4 % by mass, a viscosity index of 120 or higher, and a
kinematic viscosity at 100C 5of 4.5-20 mm2/s [0168] Also, from the
viewpoint of improving the low-temperature viscosity characteristic
without impairing the viscosity-temperature characteristic, the urea
adduct values of the first and second lubricating base oil components
must each be not greater than 4 % by mass, but  10 they are
preferably not greater than 3.5 % by mass, more preferably not
greater than 3 % by mass and even more preferably not greater than



[0169] From the viewpoint of improving the viscosity-temperature
25characteristic, the viscosity indexes of the first and second
lubricating base oil components and of the lubricating base oil of
the lubricating  base oil of the second embodiment must be 100 or
higher as mentioned above, but they are preferably 110 or greater,
more preferably 120 or greater, even more preferably 130 or greater
and most preferably 140 or greater, and preferably not greater than
170 and more preferably not 5greater than 160. [0170] From the
viewpoint of improving the viscosity-temperature characteristic, the
viscosity indexes of the first and second lubricating base oil
components and of the lubricating base oil of the second embodiment
must be 100 or higher as mentioned above, but they are 10 preferably
110 or greater, more preferably 120 or greater, even more preferably
130 or greater and most preferably 140 or greater, and preferably not
greater than 170 and more preferably not greater than 160. [0171] The
kinematic viscosity at 100C of the first lubricating base oil
15component is at least 3.5 mm2/s and less than 4.5 mm2/s, and is
more preferably 3.7-4.1 mm2/s. Also, the kinematic viscosity at 100C
of the second lubricating base oil component is 4.5-20 mm2/s, more
preferably 4.8-11 mm2/s and most preferably 5.5-8.0 mm2/s. [0172]
There are no particular restrictions on the kinematic viscosity at 20
100C of the lubricating base oil of the second embodiment, but it is
preferably 3.5-20 mm2/s, more preferably 4.0-11 mm2/s and even more
preferably 4.4-6 mm2/s. A kinematic viscosity at 100C of lower than
3.5 mm2/s for the lubricating base oil is not preferred from the
standpoint of evaporation loss. If it is attempted to obtain a
25lubricating base oil having a kinematic viscosity at 100C of
greater than 20 mm2/s, the yield will be reduced and it will be
difficult to  increase the cracking severity even when using a heavy
wax as the starting material. [0173] The kinematic viscosity at 40C
of the first lubricating base oil component is preferably 12 mm2/s or
greater and less than 28 mm2/s,  5 more preferably 13-19 mm2/s and
even more preferably 14-17 mm2/s. On the other hand, the kinematic
viscosity at 40C of the second lubricating base oil component is
preferably 28-230 mm2/s, more preferably 29-50 mm2/s, even more
preferably 29.5-40 mm2/s and most preferably 30-33 mm2/s Also, the
kinematic viscosity at 40C of the  10 lubricating base oil of the
second embodiment is preferably 6.0-80 mm2/s, more preferably 8.0-50
mm2/s, even more preferably 10-30 mm2/s and most preferably 15-20
mm2/s [0174] The pour point of the first lubricating base oil
component is preferably not higher than -10C, more preferably not
higher than -  15 15C and even more preferably not higher than
-17.5C. The pour point of the second lubricating base oil component
is preferably not higher than -10C, more preferably not higher than
-12.5C and even more preferably not higher than -15C. The pour point
of the lubricating base oil is preferably not higher than -10C and
more  20 preferably not higher than -12.5C. If the pour point exceeds
the upper limit specified above, the low-temperature flow property of
the lubricating oil composition will tend to be reduced. [0175] Also,
the CCS viscosity at -35C of the first lubricating base oil component
is preferably not greater than 3000 mPa.s, more preferably 25not
greater than 2400 mPa.s, even more preferably not greater than 



2000 mPa.s, yet more preferably not greater than 1800 mPa-s and most
preferably not greater than 1600 mPa-s. The CCS viscosity at -35C of
the second lubricating base oil component is preferably not greater
than 15,000 mPa-s, more preferably not greater than 10,000 mPa.s and
even more preferably not greater than 8000 mPa.s, and preferably 3000
5 mPa.s or greater and more preferably 3100 mPa.s or greater. The CCS
viscosity at -35C of the lubricating base oil of the second
embodiment is preferably 10,000 mPa.s and more preferably 8,000
mPa.s. If the CCS viscosity at -35C exceeds the upper limit specified
above, the low-temperature flow property of the lubricating 10 oil
composition will tend to be lower. The CCS viscosity at -35C for the
purpose of the invention is the viscosity measured according to JIS K
2010-1993.     [0176] The aniline points (AP (C)) of the first and
second lubricating base oil components and of the lubricating base
oil of the second 15 embodiment are preferably greater than or equal
to the value of A, i.e. APas represented by formula (i). A= 4.3 x
kv100+100 (i) [In this equation, kv100 represents the kinematic
viscosity at 100C (mm2/s) of the lubricating base oil.] 20[0177] If
AP<A, the viscosity-temperature characteristic, heat and oxidation
stability, low volatility and low-temperature viscosity
characteristic of the lubricating base oil will tend to be reduced,
while the efficacy of additives when added to the lubricating base
oil will also tend to be reduced. 25[0178] For example, the AP of the
first lubricating base oil fraction is preferably 113C or higher and
more preferably 118C or higher, and  preferably not higher than 135C
and more preferably not higher than 125C. For example, the AP of the
second lubricating base oil is preferably 125C or higher and more
preferably 128C or higher, and preferably not higher than 140C and
more preferably not higher than  5 135C. The aniline point for the
purpose of the invention is the aniline point measured according to
JIS K 2256-1985. [0179] As regards the distillation properties of the
lubricating base oil of the second embodiment, the initial boiling
point (IBP) is not higher than 400C, preferably 355-395C and more
preferably 365-385C.  10 Also, the 90% distillation temperature (T90)
is 470C or higher, preferably 475-515C and more preferably 480-505C.
The value of T90-T5, as the difference between the 90% distillation
temperature and the 5% distillation temperature, is at least 70C,
preferably 80-120C and more preferably 90-110C. 15[0180] As regards
the distillation properties of the first lubricating base oil
component, the initial boiling point (IBP) is preferably 310-400C,
more preferably 320-390C and even more preferably 330-380C. The 10%
distillation temperature (T10) is preferably 350-430C, more
preferably 360-420C and even more preferably 370-410C. The  20 50%
running point (T50) is preferably 390-470C, more preferably 400-460C
and even more preferably 410-450C. The 90% running point (T90) is
preferably 420-490C, more preferably 430-480C and even more
preferably 440-470C. The final boiling point (FBP) is preferably
450-530C, more preferably 460-520C and even more 25preferably
470-510C.T90-T10 is preferably 40-100C, more preferably 45-90C and
even more preferably 50-80C. FBP-IBP is  preferably 110-170C, more
preferably 120-160C and even more preferably 125-150C. T10-IBP is
preferably 5-60C, more preferably 10-55C and even more preferably
15-50C. FBP-T90 is preferably 5-60C, more preferably 10-55C and even
more preferably 515-50C. 



[0181] As regards the distillation properties of the second
lubricating base oil component, the initial boiling point (IBP) is
preferably 390- 460C, more preferably 400-450C and even more
preferably 410- 440C. The 10% distillation temperature (T10) is
preferably 430-  10 510C, more preferably 440-500C and even more
preferably 450- 480C. The 50% running point (T50) is preferably
460-540C, more preferably 470-530C and even more preferably 480-520C.
The 90% running point (T90) is preferably 470-560C, more preferably
480-550C and even more preferably 490-540C. The final boiling  15
point (FBP) is preferably 505-585C, more preferably 515-565C and even
more preferably 525-565C. T90-T10 is preferably 35-110C, more
preferably 45-90C and even more preferably 55-80C. FBPIBP is
preferably 80-150C, more preferably 90-140C and even more preferably
100-130C. T10-IBP is preferably 5-80C, more  20 preferably 10-70C and
even more preferably 10-60C. FBP-T90 is preferably 5-60C, more
preferably 10-50C and even more preferably 15-40C. [0182] By setting
IBP, T10, T50, T90, FBP, T90-T10, FBP-IBP, T10- IBP and FBP-T90 of
the lubricating base oil of the second embodiment 25and the first and
second lubricating base oil components to within the preferred ranges
specified above, it is possible to further improve the
low-temperature viscosity and further reduce the evaporation loss. If
the distillation ranges for T90-T10, FBP-IBP, T10-IBP and FBP-T90 are
too narrow, the lubricating base oil yield will be poor resulting in
low economy. 5[0183] The saturated component contents of the first
and second lubricating base oil components are preferably 90 % by
mass or greater, more preferably 93 % by mass or greater and even
more preferably 95 % by mass or greater based on the total amount of
each lubricating base oil component. The proportion of cyclic
saturated components  10 among the saturated components is preferably
0.1-50 % by mass, more preferably 0.5-40 % by mass, even more
preferably 1-30 % by mass and most preferably 5-20 % by mass. If the
saturated component content and proportion of cyclic saturated
components among the saturated components both satisfy these
respective conditions, it will be  15 possible to achieve a
satisfactory viscosity-temperature characteristic and heat and
oxidation stability, while additives added to the lubricating base
oil component will be kept in a sufficiently stable dissolved state
in the lubricating base oil component, and it will be possible for
the functions of the additives to be exhibited at a higher  20 level.
In addition, a saturated component content and proportion of cyclic
saturated components among the saturated components satisfying the
aforementioned conditions can improve the frictional properties of
the lubricating base oil itself, resulting in a greater friction
reducing effect and thus increased energy savings. 25[0184] If the
saturated component content is less than 90 % by mass, the
viscosity-temperature characteristic, heat and oxidation stability
and frictional properties will tend to be inadequate. If the
proportion of cyclic saturated components among the saturated
components is less than 0.1 % by mass, the solubility of additives,
when they are added to the lubricating base oil component, will be
insufficient and the 5 effective amount of additives kept dissolved
in the lubricating base oil component will be reduced, tending to
prevent the function of the additives from being effectively
obtained. If the proportion of cyclic saturated components among the
saturated components is greater than 50 % by mass, the efficacy of



[0186] The saturated component content for the purpose of the
invention is the value measured according to ASTM D 2007-93 5(units:
% by mass). [0187] The proportions of the cyclic saturated components
and acyclic saturated components among the saturated components for
the purpose of the invention are the naphthene portion (measured:
monocyclichexacyclic naphthenes, units: % by mass) and alkane portion
(units: %  10 by mass), respectively, both measured according to ASTM
D 2786-91. [0188] The proportion of normal paraffins in the
lubricating base oil component, for the purpose of the invention, is
the value obtained by analyzing saturated components separated and
fractionated by the method of ASTM D 2007-93 by gas chromatography
under the  15 following conditions, and calculating the value
obtained by identifying and quantifying the proportion of normal
paraffins among those saturated components, based on the total amount
of the lubricating base oil component. For identification and
quantitation, a C5-50 straight-chain normal paraffin mixture sample
is used as the reference sample, 20and the normal paraffin content
among the saturated components is determined as the proportion of the
total of the peak areas corresponding to each normal paraffin, with
respect to the total peak area of the chromatogram (subtracting the
peak area for the diluent). (Gas chromatography conditions) 25Column:
Liquid phase nonpolar column (length: 25 m, inner diameter: 0.3 mmcb,
liquid phase film thickness: 0.1 Am), temperature elevating
conditions: 50C-400C (temperature-elevating rate: 10C/min). Support
gas: helium (linear speed: 40 cm/min) Split ratio: 90/1        Sample
injection rate: 0.5 AL (injection rate of sample diluted 20-fold 5
with carbon disulfide). [0189] The proportion of isoparaffins in the
lubricating base oil component is the value of the difference between
the acyclic saturated components among the saturated components and
the normal paraffins among the saturated components, based on the
total amount of the 10lubricating base oil. [0190] Other methods may
be used for separation of the saturated components or for
compositional analysis of the cyclic saturated components and acyclic
saturated components, so long as they provide similar results.
Examples of other methods include the method 15 according to ASTM D
2425-93, the method according to ASTM D 2549-91, methods of high
performance liquid chromatography (HPLC), and modified forms of these
methods. [0191] When the bottom fraction obtained from a fuel oil
hydrocracker is used as the starting material for the first and
second lubricating base 20 oil components, the obtained base oil will
have a saturated component content of 90 % by mass or greater, a
proportion of cyclic saturated components in the saturated components
of 30-50 % by mass, a proportion of acyclic saturated components in
the saturated components of 50-70 % by mass, a proportion of
isoparaffins in the 25lubricating base oil component of 40-70 % by
mass and a viscosity index of 100-135 and preferably 120-130, but if
the urea adduct value  satisfies the conditions specified above it
will be possible to obtain a lubricating oil composition with the
effect of the invention, i.e. an excellent low-temperature viscosity
characteristic wherein the MRV viscosity at -40C is not greater than
20,000 mPa.s and especially not  5 greater than 10,000 mPa.s. When a
slack wax or Fischer-Tropsch wax having a high wax content (for
example, a normal paraffin content of 50 % by mass or greater) is
used as the starting material for the first and second lubricating
base oil components, the obtained base oil will have a saturated



20and especially not greater than 7000 mPa-s. [0192] The aromatic
contents of the first and second lubricating base oil components are
preferably not greater than 5 % by mass, more preferably 0.05-3 % by
mass, even more preferably 0.1-1 % by mass and most preferably
0.1-0.5 % by mass, based on the total amount of 25the lubricating
base oil components. If the aromatic content exceeds the
aforementioned upper limit, the viscosity-temperature characteristic,
heat and oxidation stability, frictional properties, low volatility
and low-temperature viscosity characteristic will tend to be reduced,
while the efficacy of additives when added to the lubricating base
oil component will also tend to be reduced. The lubricating base oil
5 components of the invention may be free of aromatic components, but
the solubility of additives can be further increased with an aromatic
content of 0.05 % by mass or greater. [0193] The aromatic content in
this case is the value measured according to ASTM D 2007-93. The
aromatic portion normally 10includes alkylbenzenes and
alkylnaphthalenes, as well as anthracene, phenanthrene and their
alkylated forms, compounds with four or more fused benzene rings, and
heteroatom-containing aromatic compounds such as pyridines,
quinolines, phenols, naphthols and the like. [0194] The preferred
ranges for the %Cp, %CN, %CA values and 15the %Cp/%CN ratio of the
first and second lubricating base oil components are the same
preferred ranges for the %Cp, %CN, %CA values and the %Cp/%CN ratios
of the first lubricating base oil in the first lubricating oil
composition, and they will not be restated here. [0195] The iodine
values of the first and second lubricating base oil 20 components are
preferably not greater than 0.5, more preferably not greater than 0.3
and even more preferably not greater than 0.15, and although it may
be less than 0.01, it is preferably 0.001 or greater and more
preferably 0.05 or greater in consideration of achieving a
commensurate effect, and in terms of economy. Limiting the iodine
25value of the lubricating base oil component to not greater than 0.5
can drastically improve the heat and oxidation stability.  [0196] The
sulfur contents in the first and second lubricating base oil
components will depend on the sulfur contents of the starting
materials. For example, when using a substantially sulfur-free
starting material as for synthetic wax components obtained by
Fischer-Tropsch reaction, it  5 is possible to obtain a substantially
sulfur-free lubricating base oil component. When using a
sulfur-containing starting material, such as slack wax obtained by a
lubricating base oil component refining process or microwax obtained
by a wax refining process, the sulfur content of the obtained
lubricating base oil component can potentially  10 be 100 ppm by mass
or greater. From the viewpoint of further improving the heat and
oxidation stability and reducing sulfur, the sulfur contents in the
first and second lubricating base oil components are preferably not
greater than 10 ppm by mass, more preferably not greater than 5 ppm
by mass and even more preferably not greater than 153 ppm by mass.
[0197] From the viewpoint of cost reduction it is preferred to use
slack wax or the like as the starting material, in which case the
sulfur contents of the obtained lubricating base oil components are
preferably not greater than 50 ppm by mass and more preferably not
greater than  20 10 ppm by mass. The sulfur content for the purpose
of the invention is the sulfur content measured according to JIS K
2541-1996. [0198] The preferred ranges for the nitrogen contents of



[0199] The feed stock oils used for production of the first and
second  lubricating base oil components may include normal paraffins
or normal paraffin-containing wax. The feed stock oils may be mineral
oils or synthetic oils, or mixtures of two or more thereof [0200] The
feed stock oil used for the second embodiment is preferably 5 a
wax-containing starting material that boils in the range of
lubricating oils according to ASTM D86 or ASTM D2887. The wax content
of the feed stock oil is preferably between 50 % by mass and 100 % by
mass based on the total amount of the feed stock oil. The wax content
of the starting material can be measured by a method of analysis such
10 as nuclear magnetic resonance spectroscopy (ASTM D5292),
correlative ring analysis (n-d-M) (ASTM D3238) or the solvent method
(ASTM D3235).     [0201] The specific examples and preferred examples
of the wax-containing starting material are the same as for the
wax-containing 15 starting material for the first embodiment, and
will not be restated here. [0202] The feed stock oil may be subjected
to hydrocracking/hydroisomerization so that the obtained treated
product has a urea adduct value of not greater than 4 % by mass, a
viscosity index of 100 or higher and a kinematic viscosity at 100C of
at least 20 3.5 mm2/s and less than 4.5 mm2/s, to obtain the first
lubricating base oil component. Also, the feed stock oil may be
subjected to hydrocracking/hydroisomerization so that the obtained
treated product has a urea adduct value of not greater than 4 % by
mass, a viscosity index of 120 or higher and a kinematic viscosity at
100C of 4.5-20 25mm2/S, to obtain the second lubricating base oil
component. The hydrocracking/hydroisomerization step is not
particularly restricted so  long as it satisfies the aforementioned
conditions for the urea adduct value, viscosity index and kinematic
viscosity at 100C of the obtained treated product. A preferred
hydrocracking/hydroisomerization step according to the invention
comprises: 5a first step in which a normal paraffin-containing feed
stock oil is subjected to hydrotreatment using a hydrocracking
catalyst, a second step in which the treated product from the first
step is subjected to hydrodewaxing using a hydrodewaxing catalyst,
and a third step in which the treated product from the second step is
10subjected to hydrorefining using a hydrorefining catalyst. [0203]
This hydrocracking/hydroisomerization step is the same as the
hydrocracking/hydroisomerization step for the first embodiment,
except for differences in the conditions to be satisfied by the
desired lubricating base oil component, and its explanation will not
be repeated 15here. [0204] The contents of the first and second
lubricating base oil components in the lubricating base oil for the
second lubricating oil composition are not particularly restricted so
long as the viscosity index of the lubricating base oil is 100 or
higher, the initial boiling  20 point is not higher than 400C, the
90% distillation temperature is 470C or higher and the difference
between the 90% distillation temperature and the 10% distillation
temperature is at least 70C, but the content of the first lubricating
base oil component is preferably 50- 90 % by mass, more preferably
55-85 % by mass and even more 25preferably 65-75 % by mass and the
content of the second lubricating base oil component is preferably
10-50 % by mass, more preferably 15-  45 % by mass and even more
preferably 25-35 % by mass, based on the total amount of the
lubricating base oil.     [0205] The lubricating base oil of the
second embodiment may consist entirely of the first and second



10 oil components in the lubricating base oil of the second
embodiment is preferably 50 % by mass or greater, more preferably 60
% by mass or greater and even more preferably 70 % by mass or
greater. [0206] There are no particular restrictions on the base oil
used together with the first and second lubricating base oil
components, and 15 examples of mineral base oils include solvent
refined mineral oils, hydrocracked mineral oils, hydrorefined mineral
oils and solvent dewaxed base oils whose urea adduct values,
viscosity indexes and/or 100C kinematic viscosities do not satisfy
the conditions for the first and second lubricating base oil
components. 20[0207] As synthetic base oils there may be used the
same synthetic base oils as for the first embodiment. [0208] The
lubricating base oil of the second embodiment, comprising the first
and second lubricating base oil components, exhibits an excellent
viscosity-temperature characteristic and low-temperature 25viscosity
characteristic, while also having low viscous resistance and stirring
resistance and improved heat and oxidation stability and  frictional
properties, making it possible to achieve an increased friction
reducing effect and thus improved energy savings. When additives are
included in the lubricating base oil of the invention, the functions
of the additives (improving heat and oxidation stability by
antioxidants, 5etc.) can be exhibited at a higher level. [0209] The
second lubricating oil composition according to the invention
comprises, as component (A), an ashless antioxidant containing
essentially no sulfur as a constituent element. Component (A) is
preferably a phenol-based or amine-based ashless antioxidant
10containing no sulfur as a constituent element. [0210] Specific
examples of phenol-based ashless antioxidants containing no sulfur as
a constituent element include 4,4'-
methylenebis(2,6-di-tert-butylphenol),
4,4'-bis(2,6-di-tert-butylphenol),
4,4'-bis(2-methyl-6-tert-butylphenol),
2,2'-methylenebis(4-ethy1-6-tert-  15 butylphenol),
2,21-methylenebis(4-methyl-6-tert-butylphenol), 4,4'-
butylidenebis(3-methy1-6-tert-butylphenol),
4,4'-isopropylidenebis(2,6- di-tert-butylphenol),
2,2'-methylenebis(4-methyl-6-nonylphenol), 2,2'-
isobutylidenebis(4,6-dimethylphenol), 2,2'-methylenebis(4-methy1-6-
cyclohexylphenol), 2,6-di-tert-butyl-4-methylphenol,
2,6-di-tert-butyl-
204-ethylphenol,2,4-dimethy1-6-tert-butylphenol,2,6-di-tert-a-
dimethylamino-p-cresol,2,6-di-tert-butyl-4(N,1\P-
dimethylaminomethylphenol),octy1-3 -(3 ,5-di-tert-buty1-4-
hydroxyphenyppropionate,tridecy1-3 -(3 ,5-di-tert-buty1-4-
hydroxyphenyl)propionate, pentaerythrityl-tetrakis [3 -(3
,5-di-tert-butyl- 254-hydroxyphenyl)propionate],octadecy1-3 -(3
,5-di-tert-buty1-4- hydroxyphenyl)propionate,octy1-3 -(3
,5-di-tert-buty1-4-  hydroxyphenyl)propionateandocty1-3 -(3 -methyl-5
-tert-buty1-4- hydroxyphenyl)propionate. Among these are preferred
hydroxyphenyl group-substituted esteric antioxidants that are esters
of hydroxyphenyl group-substituted fatty acids and C4-12 alcohols 



5 ((octy1-3 -(3,5 -di-tert-butyl-4-hydroxyphenyl)propionate, octy1-3
-(3- methy1-5-tert-buty1-4-hydroxyphenyl)propionate and the like) and
bisphenol-based antioxidants, with hydroxyphenyl group-substituted
esteric antioxidants being more preferred. Phenol-based compounds
with a molecular weight of 240 or greater are preferred for their
high 10  decomposition temperatures which allow them to exhibit their
effects even under higher-temperature conditions. [0211] As specific
amine-based ashless antioxidants containing no sulfur as a
constituent element there may be mentioned phenyl-a- naphthylamine,
alkylphenyl-a-naphthylamines, alkyldiphenylamines, 15
dialkyldiphenylamines, N,N'-diphenyl-p-phenylenediamine, and mixtures
of the foregoing. The alkyl groups in these amine-based ashless
antioxidants are preferably C1-20 straight-chain or branched alkyl
groups, and more preferably C4-12 straight-chain or branched alkyl
groups. 20[0212] There are no particular restrictions on the content
of component (A), but it is preferably 0.01 % by mass or greater,
more preferably 0.1 % by mass or greater, even more preferably 0.5 %
by mass or greater and most preferably 1.0 % by mass or greater, and
preferably not greater than 5 % by mass, more preferably not greater
than 3 % by 25mass and most preferably not greater than 2 % by mass,
based on the total amount of the composition. If the content of
component (A) is  less than 0.01 % by mass the heat and oxidation
stability of the lubricating oil composition will be insufficient,
and in particular it may not be possible to maintain superior
cleanability for prolonged periods. On the other hand, a content of
component (A) exceeding 5 % by mass 5will tend to reduce the storage
stability of the lubricating oil composition. [0213] In the second
lubricating oil composition, a combination of 0.4- 2 % by mass of a
phenol-based ashless antioxidant and 0.4-2 % by mass of an
amine-based ashless antioxidant, based on the total amount 10of the
composition, may be used in combination as component (A), or most
preferably, an amine-based ashless antioxidant may be used alone at
0.5-2 % by mass and more preferably 0.6-1.5 % by mass, which will
allow excellent cleanability to be maintained for long periods.
[0214] The second lubricating oil composition comprises, as
15component (B): (B-1) an ashless antioxidant containing sulfur as a
constituent element and (B-2) an organic molybdenum compound. [0215]
As (B-1) the ashless antioxidant containing sulfur as a constituent
element, there may be suitably used sulfurized fats and oils,
dihydrocarbyl polysulfide, dithiocarbamates, thiadiazoles and phenol-
20based ashless antioxidants containing sulfur as a constituent
element. [0216] As examples of sulfurized fats and oils there may be
mentioned oils such as sulfurized lard, sulfurized rapeseed oil,
sulfurized castor oil, sulfurized soybean oil and sulfurized rice
bran oil; fatty acid disulfides such as oleic sulfide; and sulfurized
esters such as sulfurized methyl 25oleate. [0217] Olefin sulfides
include those obtained by reacting C2-15 olefins  



or their 2-4mers with sulfidizing agents such as sulfur or sulfur
chloride. Examples of olefins that are preferred for use include
propylene, isobutene and diisobutene. [0218] Specific preferred
examples of dihydrocarbyl polysulfides  5 include dibenzyl
polysulfide, di-tert-nonyl polysulfide, didodecyl polysulfide,
di-tert-butyl polysulfide, dioctyl polysulfide, diphenyl polysulfide
and dicyclohexyl polysulfide. [0219] Specific preferred examples of
dithiocarbamates include compounds represented by the following
formula (7) or (8). 10[Chemical Formula 7] RikF1111/S17 (7)
/N-C-L-S-(CH2), R16R18 [Chemical Formula 8] Rik N-C-SR21(8) R20 In
formulas (7) and (8), 1115, R16, R17, R18, R19 and R2 each separately
15represent a C1-30 and preferably 1-20 hydrocarbon group, R2I
represents hydrogen or a C1-30 hydrocarbon group and preferably
hydrogen or a C1-20 hydrocarbon group, e represents an integer of
0-4, and f represents an integer of 0-6.     [0220] Examples of C1-30
hydrocarbon groups include alkyl, 20cycloalkyl, alkylcycloalkyl,
alkenyl, aryl, alkylaryl and arylalkyl groups. [0221] Examples of
thiadiazoles include 1,3,4-thiadiazole compounds, 1,2,4-thiadiazole
compounds and 1,4,5-thiadiazole compounds.  [0222] As phenol-based
ashless antioxidants containing sulfur as a constituent element there
may be mentioned 4,4'-thiobis(2-methy1-6-
tert-butylphenol),4,4'-thiobis(3-methyl-6-tert-butylphenol),2,2'-
thiobis(4-methy1-6-tert-butylphenol),bis(3 -methy1-4-hydroxy-5-tert-
5butylbenzypsulfide, bis(3,5-di-tert-buty1-4-hydroxybenzyl)sulfide,
2,2'- thio-di ethyl enebi s [3 -(3
,5-di-tert-butyl-4-hydroxyphenyl)propionate] and the like. 



[0223] Dihydrocarbyl polysulfides, dithiocarbamates and thiadiazoles
are preferably used and dithiocarbamates are more preferably used as
10component (B-1), from the viewpoint of achieving more excellent
heat and oxidation stability. [0224] When (B-1) an ashless
antioxidant containing sulfur as a constituent element is used as
component (B), there are no particular restrictions on the content,
but it is preferably 0.001 % by mass or  15 greater, more preferably
0.005 % by mass or greater and even more preferably 0.01 % by mass or
greater, and preferably not greater than 0.2 % by mass, more
preferably not greater than 0.1 % by mass and most preferably not
greater than 0.04 % by mass, in terms of sulfur element based on the
total amount of the composition. If the content  20 is less than the
aforementioned lower limit, the heat and oxidation stability of the
lubricating oil composition will be insufficient, and it may not be
possible to maintain superior cleanability for prolonged periods. On
the other hand, if it exceeds the aforementioned upper limit the
adverse effects on exhaust gas purification apparatuses by the 25high
sulfur content of the lubricating oil composition will tend to be
increased.  [0225] The (B-2) organic molybdenum compounds that may be
used as component (B) include (B-2-1) organic molybdenum compounds
containing sulfur as a constituent element and (B-2-2) organic
molybdenum compounds containing no sulfur as a constituent element. 5
[0226] Examples of (B-2-1) organic molybdenum compounds containing
sulfur as a constituent element include organic molybdenum complexes
such as molybdenum dithiophosphates and molybdenum dithiocarbamates.
[0227] Preferred examples of molybdenum dithiophosphates include, 10
specifically, molybdenum sulfide diethyl dithiophosphate, molybdenum
sulfide dipropyl dithiophosphate, molybdenum sulfide dibutyl
dithiophosphate, molybdenum sulfide dipentyl dithiophosphate,
molybdenum sulfide dihexyl dithiophosphate, molybdenum sulfide
dioctyl dithiophosphate, molybdenum sulfide didecyl dithiophosphate,
15molybdenum sulfide didodecyl dithiophosphate, molybdenum sulfide
di(butylphenyl)dithiophosphate, molybdenum sulfide
di(nonylphenyl)dithiophosphate, oxymolybdenum sulfide diethyl
dithiophosphate, oxymolybdenum sulfide dipropyl dithiophosphate,
oxymolybdenum sulfide dibutyl dithiophosphate, oxymolybdenum 20
sulfide dipentyl dithiophosphate, oxymolybdenum sulfide dihexyl
dithiophosphate, oxymolybdenum sulfide dioctyl dithiophosphate,
oxymolybdenum sulfide didecyl dithiophosphate, oxymolybdenum sulfide
didodecyl dithiophosphate, oxymolybdenum sulfide di
(butylphenyl)dithiophosphate, oxymolybdenum sulfide
25di(nonylphenyl)dithiophosphate (where the alkyl groups may be
straight-chain or branched, and the alkylphenyl groups may be bonded
at any position of the alkyl groups), as well as mixtures of the
foregoing. Also preferred as molybdenum dithiophosphates are
compounds with different numbers of carbon atoms and/or structural
hydrocarbon groups in the molecule. 5[0228] As examples of preferred
molybdenum dithiocarbamates there may be mentioned, specifically,
molybdenum sulfide diethyl dithiocarbamate, molybdenum sulfide
dipropyl dithiocarbamate, molybdenum sulfide dibutyl dithiocarbamate,
molybdenum sulfide dipentyl dithiocarbamate, molybdenum sulfide
dihexyl dithiocarbamate, 10molybdenum sulfide dioctyl
dithiocarbamate, molybdenum sulfide didecyl dithiocarbamate,
molybdenum sulfide didodecyl dithiocarbamate, molybdenum sulfide
di(butylphenyl)dithiocarbamate, molybdenum sulfide



20 sulfide di(butylphenyl)dithiocarbamate and oxymolybdenum sulfide
di(nonylphenyl)dithiocarbamate (where the alkyl groups may be linear
or branched, and the alkyl groups may be bonded at any position of
the alkylphenyl groups), as well as mixtures of the foregoing. Also
preferred as molybdenum dithiocarbamates are compounds with
25different numbers of carbon atoms and/or structural hydrocarbon
groups in the molecule.  [0229] As other sulfur-containing organic
molybdenum complexes there may be mentioned complexes of molybdenum
compounds (for example, molybdenum oxides such as molybdenum dioxide
and molybdenum trioxide, molybdic acids such as orthomolybdic acid, 5
paramolybdic acid and (poly)molybdic sulfide acid, molybdic acid
salts such as metal salts or ammonium salts of these molybdic acids,
molybdenum sulfides such as molybdenum disulfide, molybdenum
trisulfide, molybdenum pentasulfide and polymolybdenum sulfide,
molybdic sulfide, metal salts or amine salts of molybdic sulfide, 10
halogenated molybdenums such as molybdenum chloride, and the like),
with sulfur-containing organic compounds (for example, alkyl
(thio)xanthates, thiadiazoles, mercaptothiadiazoles, thiocarbonates,
tetrahydrocarbylthiuram disulfide, bis(di(thio)hydrocarbyldithio
phosphonate)disulfide, organic (poly)sulfides, sulfurized esters and
the 15 like), or other organic compounds, or complexes of
sulfur-containing molybdenum compounds such as molybdenum sulfide and
molybdic sulfide with alkenylsucciniimides. [0230] Component (B) is
preferably (B-2-1) an organic molybdenum compound containing sulfur
as a constituent element in order to obtain 20 a friction reducing
effect in addition to improving the heat and oxidation stability,
with molybdenum dithiocarbamates being particularly preferred. [0231]
As the (B-2-2) organic molybdenum compounds containing no sulfur as a
constituent element there may be mentioned, specifically,
25molybdenum-amine complexes, molybdenum-succiniimide complexes,
organic acid molybdenum salts, alcohol molybdenum salts and the like,
among which molybdenum-amine complexes, organic acid molybdenum salts
and alcohol molybdenum salts are preferred. [0232] As molybdenum
compounds in the aforementioned molybdenum-amine complexes there may
be mentioned sulfur-free  5 molybdenum compounds such as molybdenum
trioxide or its hydrate (Mo03-nH20), molybdic acid (H2Mo04), alkali
metal salts of molybdic acid (M2Mo04; where M represents an alkali
metal), ammonium molybdate ((\TE14)2Mo04 or (NH4)6[Mo7024].4H20),
MoC15, Mo0C14, MoO2C12, MoO2Br2, Mo203C16 or the like. Of these
molybdenum  10 compounds, hexavalent molybdenum compounds are
preferred from the viewpoint of yield of the molybdenum-amine
complex. From the viewpoint of availability, the preferred hexavalent
molybdenum compounds are molybdenum trioxide or its hydrate, molybdic
acid, molybdic acid alkali metal salts and ammonium molybdate.
15[0233] There are no particular restrictions on nitrogen compounds
for the molybdenum-amine complexes, but as specific nitrogen
compounds there may be mentioned ammonia, monoamines, diamines,
polyamines, and the like having C4-30 hydrocarbon groups. Primary
amines, secondary amines and alkanolamines are preferred among those
20mentioned above. [0234] Molybdenum-succiniimide complexes include
complexes of the sulfur-free molybdenum compounds mentioned above for
the molybdenum-amine complexes, and succiniimides with C4-400 alkyl
or alkenyl groups. 25[0235] Molybdenum salts of organic acids include
salts of organic acids such as phosphorus-containing acids with C1-30
hydrocarbon  



groups or carboxylic acids, with molybdenum bases such as molybdenum
oxides or molybdenum hydroxides, molybdenum carbonates or molybdenum
chlorides, mentioned above as examples for the molybdenum-amine
complexes. 5[0236] Molybdenum salts of alcohols include salts of
C1-24 alcohols with the sulfur-free molybdenum compounds mentioned
above for the molybdenum-amine complexes, and the alcohols may be
monohydric alcohols, polyhydric alcohols, polyhydric alcohol partial
esters or partial ester compounds or hydroxyl group-containing
nitrogen 10compounds (alkanolamines and the like). [0237] When a
(B-2-2) organic molybdenum compound containing no sulfur as a
constituent element is used as component (B) it is possible to
increase the high-temperature cleanability and base number retention
of the lubricating oil composition, and this is preferred for
maintaining 15 the initial friction reducing effect for longer
periods, while molybdenum-amine complexes are especially preferred
among such compounds. [0238] The (B-2-1) organic molybdenum compound
containing sulfur as a constituent element and (B-2-2) organic
molybdenum compound 20containing no sulfur as a constituent element
may also be used in combination in the second lubricating oil
composition. [0239] When a (B-2) organic molybdenum compound is used
as component (B), there are no particular restrictions on the
content, but it is preferably 0.001 % by mass or greater, more
preferably 0.005 % by 25mass or greater and even more preferably 0.01
% by mass or greater, and preferably not greater than 0.2 % by mass,
more preferably not  greater than 0.1 % by mass and most preferably
not greater than 0.04 % by mass, in terms of molybdenum element based
on the total amount of the composition. If the content is less than
0.001 % by mass the heat and oxidation stability of the lubricating
oil composition will be  5 insufficient, and in particular it may not
be possible to maintain superior cleanability for prolonged periods.
On the other hand, if the content of component (B-1) is greater than
0.2 % by mass the effect will not be commensurate with the increased
amount, and the storage stability of the lubricating oil composition
will tend to be reduced.  10 [0240] The second lubricating oil
composition may consist entirely of the lubricating base oil and
components (A) and (B) described above, but it may further contain
the additives described below as necessary for further enhancement of
function. [0241] The second lubricating oil composition preferably
also further  15 contains an anti-wear agent (or extreme-pressure
agents) from the viewpoint of greater enhancement of the antiwear
property. As extreme-pressure agents there are preferably used
phosphorus-based extreme-pressure agents and phosphorus/sulfur-based
extreme-pressure agents. 20[0242] Phosphorus-based extreme-pressure
agents include phosphoric acid, phosphorous acid, phosphoric acid
esters (including phosphoric acid monoesters, phosphoric acid
diesters and phosphoric acid triesters), phosphorous acid esters
(including phosphorous acid monoesters, phosphorous acid diesters and
phosphorous acid triesters), and salts of 25the foregoing (such as
amine salts or metal salts). As phosphoric acid esters and
phosphorous acid esters there may generally be used those  with C2-30
and preferably C3-20 hydrocarbon groups. [0243] As
phosphorus/sulfur-based extreme-pressure agents there may be
mentioned thiophosphoric acid, thiophosphorous acid, thiophosphoric
acid esters (including thiophosphoric acid monoesters, 



5 thiophosphoric acid diesters and thiophosphoric acid triesters),
thiophosphorous acid esters (including thiophosphorous acid
monoesters, thiophosphorous acid diesters and thiophosphorous acid
triesters), salts of the foregoing, and zinc dithiophosphate. As
thiophosphoric acid esters and thiophosphorous acid esters there may
10 generally be used those with C2-30 and preferably C3-20
hydrocarbon groups. [0244] There are no particular restrictions on
the extreme-pressure agent content, but it is preferably 0.01-5 % by
mass and more preferably 0.1-3 % by mass based on the total amount of
the 15composition. [0245] Particularly preferred among these
extreme-pressure agents are one or more compounds selected from among
phosphorus compound metal salts such as zinc dithiophosphates, zinc
monothiophosphates and zinc phosphates having C3-24 hydrocarbon
groups. 20[0246] Specific preferred examples of zinc dithiophosphates
having C3-24 hydrocarbon groups include zinc
diisopropyldithiophosphate, zinc diisobutyldithiophosphate, zinc
di-sec-butyldithiophosphate, zinc di-sec-pentyldithiophosphate, zinc
di-n-hexyldithiophosphate, zinc disec-hexyldithiophosphate, zinc
di-octyldithiophosphate, zinc di-2- 25ethylhexyldithiophosphate, zinc
di-n-decyldithiophosphate, zinc di-n- dodecyldithiophosphate, zinc
diisotridecyldithiophosphate, and any  desired combinations of the
foregoing. [0247] Specific preferred examples of zinc
monothiophosphates having C3-24 hydrocarbon groups include zinc
diisopropylmonothiophosphate, zinc diisobutylmonothiopho sphate, zinc
di-sec-  5 butylmonothiophosphate, zinc
di-sec-pentylmonothiophosphate, zinc di-n-hexylmonothiophosphate,
zinc di-sec-hexylmonothiophosphate, zinc di-octylmonothiophosphate,
zinc di-2- ethylhexylmonothiophosphate, zinc
di-n-decylmonothiophosphate, zinc di-n-dodecylmonothiophosphate, zinc
diisotridecylmonothiophosphate, 10and any desired combinations of the
foregoing. [0248] Specific preferred examples of phosphoric acid
metal salts, such as zinc phosphates having C3-24 hydrocarbon groups,
include zinc diisopropylphosphate, zinc diisobutylphosphate, zinc
di-secbutylphosphate, zinc di-sec-pentylphosphate, zinc
di-n-hexylphosphate, 15zinc di-sec-hexylphosphate, zinc
di-octylphosphate, zinc di-2- ethylhexylphosphate, zinc
di-n-decylphosphate, zinc di-ndodecylphosphate, zinc
diisotridecylphosphate, and any desired combinations of the
foregoing. [0249] The content of such phosphorus compound metal salts
is not  20 particularly restricted, but from the viewpoint of
inhibiting catalyst poisoning of the exhaust gas purification device,
it is preferably not greater than 0.2 % by mass, more preferably not
greater than 0 1 % by mass, even more preferably not greater than
0.08 % by mass and most preferably not greater than 0.06 % by mass as
phosphorus element 25based on the total amount of the composition.
From the viewpoint of forming a metal salt of phosphoric acid that
will exhibit a function and  effect as an anti-wear additive, the
content of the phosphorus compound metal salt is preferably 0.01 % by
mass or greater, more preferably 0.02 % by mass or greater and even
more preferably 0.04 % by mass or greater as phosphorus element based
on the total amount of  5 the composition. If the phosphorus compound
metal salt content is below the aforementioned lower limit, the
antiwear property-improving effect due to the addition will tend to
be insufficient. [0250] The second lubricating oil composition
preferably further contains a ashless dispersant from the viewpoint



10 sludge dispersibility. The ashless dispersant used may be any of
the same ashless dispersants mentioned for the first embodiment. The
ashless dispersant used for the second lubricating oil composition is
preferably a bis-type polybutenylsucciniimide and/or a derivative
thereof 15[0251] The weight-average molecular weight of the ashless
dispersant used in the second lubricating oil composition is
preferably 3000 or greater, more preferably 6500 or greater, even
more preferably 7000 or greater and most preferably 8000 or greater.
With a weight-average molecular weight of less than 3000, the
molecular weight of the non-  20 polar polybutenyl groups will be low
and the sludge dispersibility will be poor, while the oxidation
stability may be inferior due to a higher proportion of amine
portions of the polar groups, which can act as active sites for
oxidative degradation. From this viewpoint, the nitrogen content of
the ashless dispersant is preferably not greater than 253 % by mass,
more preferably not greater than 2 % by mass, even more preferably
not greater than 1 % by mass, yet more preferably 0.1 % by  mass or
greater and most preferably 0.5 % by mass or greater. On the other
hand, from the viewpoint of preventing reduction of the
low-temperature viscosity characteristic, the weight-average
molecular weight is preferably not greater than 20,000 and most
preferably not  5 greater than 15,000. The weight-average molecular
weight referred to here is the weight-average molecular weight based
on polystyrene, as measured using a 150-CALC/GPC by Japan Waters Co.,
equipped with two GMHHR-M (7.8 mmID x 30 cm) columns by Tosoh Corp.
in series, with tetrahydrofuran as the solvent, a temperature of 23C,
a  10 flow rate of 1 mL/min, a sample concentration of 1 % by mass, a
sample injection rate of 75 AL and a differential refractometer (RI)
as the detector. [0252] The ashless dispersant content of the second
lubricating oil composition for an internal combustion engine
according to the  15 invention is preferably 0.005 % by mass or
greater, more preferably 0.01 % by mass or greater and even more
preferably 0.05 % by mass or greater, and preferably not greater than
0.3 % by mass, more preferably not greater than 0 2 % by mass and
even more preferably not greater than 0.015 % by mass, as nitrogen
element based on the total amount of  20 the composition. If the
ashless dispersant content is not above the aforementioned lower
limit a sufficient effect on cleanability will not be exhibited,
while if the content exceeds the aforementioned upper limit, the
low-temperature viscosity characteristic and demulsifying property
will be undesirably impaired. When using an imide-based 25succinate
ashless dispersant with a weight-average molecular weight of 6500 or
greater, the content is preferably 0.005-0.05 % by mass and  more
preferably 0.01-0.04 % by mass as nitrogen element based on the total
amount of the composition, from the viewpoint of exhibiting
sufficient sludge dispersibility and achieving an excellent
low-temperature viscosity characteristic. 5[0253] When a boron
compound-modified ashless dispersant is used, the content is
preferably 0.005 % by mass or greater, more preferably 0.01 % by mass
or greater and even more preferably 0.02 % by mass or greater, and
preferably not greater than 0.2 % by mass and more preferably not
greater than 0.1 % by mass, as boron element based on  10 the total
amount of the composition. If the boron compound-modified ashless
dispersant content is not above the aforementioned lower limit a
sufficient effect on cleanability will not be exhibited, while if the



more preferably 0.5-8 % by mass and most preferably 1-5 % by mass
based on the total amount of the composition. A content of greater
than 10 % by mass will produce no effect commensurate with the
increased addition, and is therefore undesirable. 5[0257] The second
lubricating oil composition preferably contains a viscosity index
improver to allow further improvement in the viscosity-temperature
characteristic. Viscosity index improvers include non-dispersed or
dispersed polymethacrylates, dispersed ethylene-a-olefin copolymers
and their hydrides, polyisobutylene and its hydride,  10
styrene-diene hydrogenated copolymers, styrene-maleic anhydride ester
copolymers and polyalkylstyrenes, among which non-dispersed viscosity
index improvers and/or dispersed viscosity index improvers with
weight-average molecular weights of not greater than 50,000,
preferably not greater than 40,000 and most preferably 10,000-35,000
15 are preferred. Of the viscosity index improvers mentioned above,
polymethacrylate-based viscosity index improvers are preferred from
the viewpoint of a superior low-temperature flow property. [0258] The
viscosity index improver content of the second lubricating oil
composition is preferably 0.1-15 % by mass and more preferably  20
0.5-5 % by mass based on the total amount of the composition. If the
viscosity index improver content is less than 0.1 % by mass, the
improving effect on the viscosity-temperature characteristic by its
addition will tend to be insufficient, while if it exceeds 10 % by
mass it will tend to be difficult to maintain the initial
extreme-pressure 25property for long periods. [0259] If necessary in
order to improve performance, other additives in  addition to those
mentioned above may be added to the second lubricating oil
composition, and such additives may include corrosion inhibitors,
rust-preventive agents, demulsifiers, metal deactivating agents, pour
point depressants, rubber swelling agents, antifoaming 5agents,
coloring agents and the like, either alone or in combinations of two
or more. [0260] The examples of corrosion inhibitors, rust-preventive
agents, demulsifiers, metal deactivating agents and antifoaming
agents are the same as for the corrosion inhibitors, rust-preventive
agents, 10demulsifiers, metal deactivating agents and antifoaming
agents used in the first lubricating oil composition, and will not be
repeated here. [0261] Any publicly known pour point depressants may
be selected as pour point depressants depending on the properties of
the lubricating base oil, but preferred are polymethacrylates with
weight-average 15molecular weights of 1-300,000 and preferably
5-200,000. [0262] As antifoaming agents there may be used any
compounds commonly employed as antifoaming agents for lubricating
oils, and examples include silicones such as dimethylsilicone and
fluorosilicone. Any one or more selected from these compounds may be
added in any 20desired amount. [0263] As coloring agents there may be
used any normally employed compounds and in any desired amounts,
although the contents will usually be 0.001-1.0 % by mass based on
the total amount of the composition. 25[0264] When such additives are
added to a lubricating oil composition of the invention, the contents
will normally be selected in ranges of  0.005-5 % by mass for
corrosion inhibitors, rust-preventive agents and demulsifiers,
0.005-1 % by mass for metal deactivating agents, 0.05- 1 % by mass
for pour point depressants, 0.0005-1 % by mass for antifoaming agents
and 0.001-1.0 % by mass for coloring agents, based 5on the total
amount of the composition. 



[0265] The second lubricating oil composition may include additives
containing sulfur as a constituent element, as explained above, but
the total sulfur content of the lubricating oil composition (the
total of sulfur from the lubricating base oil and additives) is
preferably 0.05-0.3 % by  10 mass, more preferably 0.1-0.2 % by mass
and most preferably 0.12- 0.18 % by mass, from the viewpoint of
solubility of the additives and of exhausting the base number
resulting from production of sulfur oxides under high-temperature
oxidizing conditions. [0266] The kinematic viscosity at 100C of the
second lubricating oil  15 composition will normally be 4-24 mm2/s,
but from the viewpoint of maintaining the oil film thickness which
prevents seizing and wear and the viewpoint of inhibiting increase in
stirring resistance, it is preferably 5-18 mm2/s, more preferably
6-15 mm2/s and even more preferably 7-12 mm2/s 20[0267] The second
lubricating oil composition having the construction described above
has excellent heat and oxidation stability, as well as superiority in
terms of viscosity-temperature characteristic, frictional properties
and low volatility, and exhibits an adequate long drain property and
energy savings when used as a lubricating oil for an 25internal
combustion engine, such as a gasoline engine, diesel engine,
oxygen-containing compound-containing fuel engine or gas engine for
two-wheel vehicles, four-wheel vehicles, electric power generation,
ships and the like. [0268] [Third embodiment: Third lubricating oil
composition] 5The third lubricating oil composition comprises a
lubricating base oil having a urea adduct value of not greater than 4
% by mass and a viscosity index of 100 or higher, and a
poly(meth)acrylate having a weight-average molecular weight of
200,000-400,000. [0269] From the viewpoint of improving the
low-temperature viscosity  10 characteristic without impairing the
viscosity-temperature characteristic, the urea adduct value of the
lubricating base oil in the third lubricating oil composition
(hereinafter referred to as "lubricating base oil of the third
embodiment, or simply "lubricating base oil") must be not greater
than 4 % by mass as mentioned above, but it is preferably not greater
15than 3.5 % by mass, more preferably not greater than 3 % by mass
and even more preferably not greater than 2.5 % by mass. The urea
adduct value of the lubricating base oil may even be 0 % by mass.
[0270] From the viewpoint of improving the viscosity-temperature
characteristic, the viscosity index of the lubricating base oil must
be  20 100 or higher as mentioned above, but it is preferably 110 or
higher, more preferably 120 or higher, even more preferably 130 or
higher and most preferably 140 or higher. [0271] The feed stock oil
used for production of the lubricating base oil may include normal
paraffins or normal paraffin-containing wax. The 25feed stock oil may
be a mineral oil or a synthetic oil, or a mixture of two or more
thereof The normal paraffin content of the feed stock oil  is
preferably 50 % by mass or greater, more preferably 70 % by mass or
greater, even more preferably 80 % by mass or greater, yet more
preferably 90 % by mass or greater, even yet more preferably 95 % by
mass or greater and most preferably 97 % by mass or greater, based on
5the total amount of the feed stock oil. [0272] The feed stock oil
used for the invention preferably is a wax-containing starting
material that boils in the range of lubricating oils according to
ASTM D86 or ASTM D2887. The wax content of the feed stock oil is
preferably between 50 % by mass and 100 % by mass  10 based on the



15[0273] The specific examples and preferred examples of the wax-
containing starting material are the same as for the wax-containing
starting material for the first embodiment, and will not be restated
here. [0274] The lubricating base oil of the third embodiment may be
obtained though a step of hydrocracking/hydroisomerization of the  20
feed stock oil so as to obtain a treated product having a urea adduct
value of not greater than 4 % by mass and a viscosity index of 100 or
higher. The hydrocrachng/hydroisomerization step is not particularly
restricted so long as it satisfies the aforementioned conditions for
the urea adduct value and viscosity index of the treated product. A
25preferred hydrocracking/hydroisomerization step for the third
embodiment comprises:  a first step in which a normal
paraffin-containing feed stock oil is subjected to hydrotreatment
using a hydrocracking catalyst, a second step in which the treated
product from the first step is subjected to hydrodewaxing using a
hydrodewaxing catalyst, and 5a third step in which the treated
product from the second step is subjected to hydrorefining using a
hydrorefining catalyst. [0275] This hydrocracking/hydroisomerization
step is the same as the hydrocracking/hydroisomerization step for the
first embodiment, except for differences in the conditions to be
satisfied by the desired 10lubricating base oil component, and its
explanation will not be repeated here. [0276] The lubricating base
oil of the third embodiment is not restricted in terms of its other
properties so long as the urea adduct value and viscosity index
satisfy their respective conditions, but the 15lubricating base oil
of the invention preferably also satisfies the conditions specified
below. [0277] The preferred range for the saturated component content
in the lubricating base oil of the third embodiment is the same as
the preferred range for the saturated component contents in the first
and 20second lubricating base oil components of the second
embodiment, and it will not be explained again here. [0278] When the
bottom fraction obtained from a fuel oil hydrocracking apparatus is
used as the starting material for the lubricating base oil of the
third embodiment, the obtained base oil will 



25have a saturated component content of 90 % by mass or greater, a
proportion of cyclic saturated components in the saturated components
of 30-50 % by mass, a proportion of acyclic saturated components in
the saturated components of 50-70 % by mass, a proportion of
isoparaffins in the lubricating base oil of 40-70 % by mass and a
viscosity index of 100-135 and preferably 120-130, but if the urea  5
adduct value satisfies the conditions specified above it will be
possible to drastically improve the effect of the invention and the
low-temperature viscosity characteristic while also achieving both
anti-wear and low-friction properties against soot contamination, and
especially to improve the low-temperature viscosity characteristic.
When a slack  10 wax or Fischer-Tropsch wax having a high wax content
(for example, a normal paraffin content of 50 % by mass or greater)
is used as the starting material for the lubricating base oil of the
third embodiment, the obtained base oil will have a saturated
component content of 90 % by mass or greater, a proportion of cyclic
saturated components in the  15 saturated components of 0.1-40 % by
mass, a proportion of acyclic saturated components in the saturated
components of 60-99.9 % by mass, a proportion of isoparaffins in the
lubricating base oil of 60- 99.9 % by mass and a viscosity index of
100-170 and preferably 135- 160, but if the urea adduct value
satisfies the conditions specified  20 above it will be possible to
obtain a lubricating oil composition with very excellent properties
in terms of improving the low-temperature viscosity characteristic
while also achieving both anti-wear and low-friction properties
against soot contamination, and especially improving the high
viscosity index and low-temperature viscosity 25characteristic.
[0279] The prefen-ed ranges for %Cp, %CN, %CA and the %Cp/%CN  ratio
of the lubricating base oil of the third embodiment are the same as
the preferred ranges for %Cp, %CN, %CA and the %Cp/%CN ratio of the
first lubricating base oil of the first embodiment, and therefore
will not be repeated here. 5[0280] Also, the aromatic content, iodine
value, sulfur content and nitrogen content of the lubricating base
oil of the third embodiment have the same preferred ranges as the
aromatic content, iodine value, sulfur content and nitrogen content
of the first and second lubricating base oil components of the second
embodiment, and will likewise not 10be repeated here. [0281] The
kinematic viscosity at 100C of the lubricating base oil of the third
embodiment is preferably 1.5-20 mm2/s and more preferably 2.0-11
mm2/s. A kinematic viscosity at 100C of lower than 1.5 mm2/S for the
lubricating base oil is not preferred from the standpoint 15of
evaporation loss. If it is attempted to obtain a lubricating base oil
having a kinematic viscosity at 100C of greater than 20 mm2/s, the
yield will be reduced and it will be difficult to increase the
cracking severity even when using a heavy wax as the starting
material. [0282] According to the third embodiment, a lubricating
base oil 20having a kinematic viscosity at 100C in one of the
following ranges is preferably used after fractionation by
distillation or the like.  (I) A lubricating base oil with a
kinematic viscosity at 100C of at least 1.5 mm2/s and less than 3.5
mm2/s, and more preferably 2.0-3.0 mm2/s.      (II) A lubricating
base oil with a kinematic viscosity at 100C of at 25least 3.0 mm2/s
and less than 4.5 mm2/s, and more preferably 3.5-4.1 mm2/s.   (III) A
lubricating base oil with a kinematic viscosity at 100C of 4.5- 20
mm2/s, more preferably 4.8-11 mm2/s and most preferably 5.5-8.0



5 the third embodiment is preferably 6.0-80 mm2/s and more preferably
8.0-50 mm2/s According to the invention, a lube-oil distillate having
a kinematic viscosity at 40C in one of the following ranges is
preferably used after fractionation by distillation or the like.
(IV) A lubricating base oil with a kinematic viscosity at 40C of at
10least 6.0 mm2/s and less than 12 mm2/s, and more preferably 8.0-12
mm2/s  (V) A lubricating base oil with a kinematic viscosity at 40C
of at least 12 mm2/s and less than 28 mm2/s, and more preferably
13-19 mm2/s.  (VI) A lubricating base oil with a kinematic viscosity
at 40C of 28-50  15 mm2/s, more preferably 29-45 mm2/s and most
preferably 30-40 mm2/s. [0284] The lubricating base oils (I) and
(IV), having a urea adduct value and viscosity index satisfying the
respective conditions specified above, can achieve high levels of
both viscosity-temperature characteristic and low-temperature
viscosity characteristic compared to  20 conventional lubricating
base oils of the same viscosity grade, and in particular they have an
excellent low-temperature viscosity characteristic, and the viscous
resistance or stirring resistance can be notably reduced. Moreover,
by including a pour point depressant it is possible to lower the BF
viscosity at -40C to below 2000 mPa.s. The 25BF viscosity at -40C is
the viscosity measured according to JPI-58-26- 99.  [0285] The
lubricating base oils (II) and (V) having urea adduct values and
viscosity indexes satisfying the respective conditions specified
above can achieve high levels of both the viscosity-temperature
characteristic and low-temperature viscosity characteristic compared
to  5 conventional lubricating base oils of the same viscosity grade,
and in particular they have an excellent low-temperature viscosity
characteristic, and superior lubricity and low volatility. For
example, with lubricating base oils (II) and (V) it is possible to
lower the CCS viscosity at -35C to not greater than 3000 mPa.s and
preferably not  10 greater than 2000 mPa.s. Moreover, by including a
pour point depressant it is possible to lower the MRV viscosity at
-40C to not greater than 10,000 mPa.s and preferably not greater than
8000 mPa.s. [0286] The lubricating base oils (III) and (VI), having
urea adduct values and viscosity indexes satisfying the respective
conditions  15 specified above, can achieve high levels of both the
viscosity-temperature characteristic and low-temperature viscosity
characteristic compared to conventional lubricating base oils of the
same viscosity grade, and in particular they have an excellent
low-temperature viscosity characteristic, and superior heat and
oxidation stability, 20lubricity and low volatility. [0287] The pour
point of the lubricating base oil of the third embodiment will depend
on the viscosity grade of the lubricating base oil, and for example,
the pour point for the lubricating base oils (I) and (IV) is
preferably not higher than -10C, more preferably not higher 25than
-12.5C and even more preferably not higher than -15C. The pour point
for the lubricating base oils (II) and (V) is preferably not  higher
than -10C, more preferably not higher than -15C and even more
preferably not higher than -17.5C. The pour point for the lubricating
base oils (III) and (VI) is preferably not higher than -10C, more
preferably not higher than -12.5C and even more preferably not  5
higher than -15C. If the pour point exceeds the upper limit specified
above, the low-temperature flow properties of lubricating oils
employing the lubricating base oils will tend to be reduced. The pour
point for the purpose of the invention is the pour point measured



oil, but the -40C BF viscosities of the lubricating base oils (I) and
(IV), for example, are preferably not greater than 10,000 mPa.s, more
preferably not greater than 8000 mPa.s, and even more preferably not
greater than 6000 mPa.s. The -40C BF viscosities of the lubricating
5 base oils (II) and (V) are preferably not greater than 1,500,000
mPa.s and more preferably not greater than 1,000,000 mPa.s. If theBF
viscosity at -40C exceeds the upper limit specified above, the
low-temperature flow properties of lubricating oils employing the
lubricating base oils will tend to be reduced. 10[0290] The density
at 15C (p15) (g/cm3) of the lubricating base oil of the third
embodiment will also depend on the viscosity grade of the lubricating
base oil, but it is preferably not greater than the value of p as
represented by the following formula (ii), i.e., PIS p = 0.0025 x
kv100+0.816 (ii) 15[In this equation, kv100 represents the kinematic
viscosity at 100C (mm2/s) of the lubricating base oil.] [0291] If p15
>p, the viscosity-temperature characteristic, heat and oxidation
stability, low volatility and low-temperature viscosity
characteristic of the lubricating base oil will tend to be reduced,
while 20the efficacy of additives when added to the lubricating base
oil will also tend to be reduced. [0292] For example, the value of
p15 for lubricating base oils (I) and (IV) is preferably not greater
than 0.825 g/cm3 and more preferably not greater than 0.820 g/cm3.
The value of pis for lubricating base oils 25(II) and (V) is
preferably not greater than 0.835 g/cm3 and more preferably not
greater than 0.830 g/cm3. The value of pis for  lubricating base oils
(III) and (VI) is preferably not greater than 0.840 g/cm3 and more
preferably not greater than 0.835 g/cm3. [0293] The density at 15C
for the purpose of the invention is the density measured at 15C
according to JIS K 2249-1995. 5[0294] The aniline point (AP (C)) of
the lubricating base oil of the third embodiment will also depend on
the viscosity grade of the lubricating base oil, but it is preferably
greater than or equal to the value of A as represented by formula (i)
explained for the second embodiment, i.e., AP .A. 10[0295] The AP for
the lubricating base oils (I) and (IV) is preferably 108C or higher
and more preferably 110C or higher. The AP for the lubricating base
oils (II) and (V) is preferably 113C or higher and more preferably
119C or higher. Also, the AP for the lubricating base oils (III) and
(VI) is preferably 125C or higher and more 15preferably 128C or
higher. [0296] The distillation properties of the lubricating base
oil of the third embodiment are preferably an initial boiling point
(IBP) of 290-440C and a final boiling point (FBP) of 430-580C in gas
chromatography distillation, and rectification of one or more
fractions selected from  20 among fractions in this distillation
range can yield lubricating base oils (I)-(III) and (IV)-(VI) having
the aforementioned preferred viscosity ranges. 



[0297] For the distillation properties of the lubricating base oils
(I) and (IV), for example, the initial boiling point (IBP) is
preferably 260- 25340C, more preferably 270-330C and even more
preferably 280- 320C. The 10% distillation temperature (T10) is
preferably 310-  390C, more preferably 320-380C and even more
preferably 330- 370C. The 50% running point (T50) is preferably
340-440C, more preferably 360-430C and even more preferably 370-420C.
The 90% running point (T90) is preferably 405-465C, more preferably 5
415-455C and even more preferably 425-445C. The final boiling point
(FBP) is preferably 430-490C, more preferably 440-480C and even more
preferably 450-490C. T90-T10 is preferably 60-140C, more preferably
70-130C and even more preferably 80-120C. FBPIBP is preferably
140-200C, more preferably 150-190C and even 10 more preferably
160-180C. T10-IBP is preferably 40-100C, more preferably 50-90C and
even more preferably 60-80C. FBP-T90 is preferably 5-60C, more
preferably 10-55C and even more preferably 15-50C. [0298] For the
distillation properties of the lubricating base oils (II) 15 and (V),
the initial boiling point (IBP) is preferably 310-400C, more
preferably 320-390C and even more preferably 330-380C. The 10%
distillation temperature (T10) is preferably 350-430C, more
preferably 360-420C and even more preferably 370-410C. The 50%
running point (T50) is preferably 390-470C, more preferably 20
400-460C and even more preferably 410-450C. The 90% running point
(T90) is preferably 420-490C, more preferably 430-480C and even more
preferably 440-470C. The final boiling point (FBP) is preferably
450-530C, more preferably 460-520C and even more preferably 470-510C.
T90-T10 is preferably 40-100C, more 25preferably 45-90C and even more
preferably 50-80C. FBP-IBP is preferably 80-170C, more preferably
100-160C and even more  preferably 120-150C.T10-IBP is preferably
5-60C, more preferably 10-55C and even more preferably 15-50C.
FBP-T90 is preferably 5-60C, more preferably 10-55C and even more
preferably 15-50C. 5[0299] For the distillation properties of the
lubricating base oils (III) and (VI), the initial boiling point (IBP)
is preferably 440-480C, more preferably 430-470C and even more
preferably 420-460C. The 10% distillation temperature (T10) is
preferably 450-510C, more preferably 460-500C and even more
preferably 460-480C. The  10 50% running point (T50) is preferably
470-540C, more preferably 480-530C and even more preferably 490-520C.
The 90% running point (T90) is preferably 470-560C, more preferably
480-550C and even more preferably 490-540C. The final boiling point
(FBP) is preferably 505-565C, more preferably 515-555C and even more
15 preferably 525-565C. T90-TI0 is preferably 35-80C, more preferably
45-70C and even more preferably 55-80C. FBP-IBP is preferably
50-130C, more preferably 60-120C and even more preferably 70-110C.
T10-IBP is preferably 5-65C, more preferably 10-55C and even more
preferably 10-45C. FBP-T90 is preferably  20 5-60C, more preferably
5-50C and even more preferably 5-40C. [0300] By setting IBP, T10,
T50, T90, FBP, T90-T10, FBP-IBP, T10- IBP and FBP-T90 within the
preferred ranges specified above for lubricating base oils (I)-(VI),
it is possible to further improve the low temperature viscosity and
further reduce the evaporation loss. If the 25distillation ranges for
T90-T10, FBP-IBP, T10-IBP and FBP-T90 are too narrow, the lubricating
base oil yield will be poor resulting in low  economy. [0301] The
lubricating base oil in the third lubricating oil composition may be
composed entirely of the lubricating base oil of the third embodiment



5 adduct value of not greater than 4 % by mass and a viscosity index
of 100 or higher), but it may further comprise a mineral base oil or
synthetic base oil other than the lubricating base oil, or a desired
mixture of two or more lubricating base oils selected from among the
foregoing. However, when the lubricating base oil of the third 10
embodiment is used together with another lubricating base oil
component, the proportion of the other lubricating base oil component
is preferably no more than 90 % by mass based on the total amount of
the lubricating base oil. [0302] That is, when a mixed base oil
comprising the lubricating base 15 oil of the third embodiment and
another lubricating base oil is used, the content ratio of the
lubricating base oil of the third embodiment is preferably 10-100 %
by mass, more preferably 30 % by mass or greater, even more
preferably 50 % by mass or greater, yet more preferably 70 % by mass
or greater and most preferably 80 % by mass or greater, 20 based on
the total amount of the mixed base oil. If the content ratio is less
than 10 % by mass, it may not be possible to obtain the necessary
low-temperature viscosity and fuel efficiency performance. [0303]
There are no particular restrictions on the other lubricating base
oil, and examples of mineral base oils include solvent refined
mineral 25oils, hydrocracked mineral oils, hydrorefined mineral oils
and solvent dewaxed base oils having 100C kinematic viscosities of
1-100 mm2/s.  [0304] As synthetic base oils there may be used the
same synthetic base oils mentioned as examples for the first
embodiment [0305] The third lubricating oil composition also
comprises a poly(meth)acrylate with a weight-average molecular weight
of  5 200,000-400,000 (hereinafter referred to as "poly(meth)acrylate
of the third embodiment"). [0306] The weight-average molecular weight
(Mw) of the poly(meth)acrylate of the third embodiment must be
200,000-400,000, and it is preferably 225,000-375,000 and even more
preferably  10 275,000-325,000. If the weight-average molecular
weight is less than 200,000, the effect of improving the viscosity
index will be minimal, not only resulting in inferior fuel efficiency
and low-temperature viscosity characteristics but also potentially
increasing cost, while if the weight-average molecular weight is
greater than 400,000 the shear  15 stability, solubility in the base
oil and storage stability may be impaired. [0307] The PSSI (Permanent
Shear Stability Index) of the poly(meth)acrylate of the third
embodiment is preferably not greater than 80, more preferably 5-60,
even more preferably 20-55, yet more preferably 30-50 and most
preferably 35-45. If the PSSI exceeds 80,  20 the shear stability may
be impaired. If the PSSI is less than 5, not only will the viscosity
index-improving effect will be low and the fuel efficiency and
low-temperature viscosity characteristic inferior, but cost may also
increase.     [0308] The ratio of the weight-average molecular weight
and number- 25average molecular weight (Mw/M") of the
poly(meth)acrylate of the third embodiment is preferably 0.5-5.0,
more preferably 1.0-3.5, even  more preferably 1.5-3 and most
preferably 1.7-2.5. If the ratio of the weight-average molecular
weight and number-average molecular weight is less than 0.5 or
greater than 5.0, not only will the solubility in the base oil and
the storage stability be impaired, but potentially the
5viscosity-temperature characteristic will be reduced and the fuel
efficiency lowered. [0309] The ratio of the weight-average molecular
weight and PSSI (Mw/PSSI) of the poly(meth)acrylate of the third



10 even more preferably not greater than 0.9 x 104 and preferably at
least 0.5 x 104. If Mw/PSSI is less than 1 x 104 it will be possible
to further increase the baking resistance and antiwear property.
[0310] The poly(meth)acrylate of the third embodiment preferably
comprises one or more (meth)acrylate structural units represented by
15 the following formula (9) as a structural unit. Such a
poly(meth)acrylate may be non-dispersed or dispersed, but is more
preferably dispersed. [Chemical Formula 9]  R22- cCH2 (9) c=0 C-R23
20[In formula (9), R22 represents hydrogen or methyl and R23
represents a C1-50 straight-chain or branched hydrocarbon group.]
[0311] R23 in the structural unit represented by formula (9) is a
C1-50 straight-chain or branched hydrocarbon group, as mentioned
above,  and it is preferably a C1-30 straight-chain or branched
hydrocarbon, more preferably a C1-20 straight-chain or branched
hydrocarbon and even more preferably a C1-15 straight-chain
hydrocarbon group. [0312] The poly(meth)acrylate of the third
embodiment may be  5 obtained by copolymerization of any
(meth)acrylate monomer or any olefin or the like, so long as it has a
(meth)acrylate structural unit represented by formula (9). [0313] Any
monomer may be polymerized to obtain the poly(meth)acrylate of the
third embodiment, but such a monomer is  10 preferably one
represented by the following formula (10) (hereunder, "monomer
(M-3-1)"), for example. The (co)polymer with monomer (M-3-1) is a
"non-dispersed" poly(meth)acrylate. [Chemical Formula 10] /R22
oH2=o(1 0) c-o-R23 II 15[In formula (10), R22 represents hydrogen or
methyl and R23 represents a C1-50 straight-chain or branched
hydrocarbon group.] [0314] Prefen-ed examples for monomer (M-3-1)
include alkyl (meth)acrylates having C1-30 straight-chain or branched
alkyl groups, 



preferably C1-20 straight-chain alkyl groups, and specifically methyl
20 (meth)acrylate, ethyl (meth)acrylate, propyl (meth)acrylate, butyl
(meth)acrylate, pentyl (meth)acrylate, hexyl (meth)acrylate, heptyl
(meth)acrylate, octyl (meth)acrylate, nonyl (meth)acrylate, decyl
(meth)acrylate, undecyl (meth)acrylate, dodecyl (meth)acrylate,
tridecyl (meth)acrylate, tetradecyl (meth)acrylate, pentadecyl
(meth)acrylate, hexadecyl (meth)acrylate, heptadecyl (meth)acrylate,
octadecyl (meth)acrylate and the like (where the alkyl groups are
preferably straight-chain alkyl groups), more preferably monomers
comprising methyl methacrylate, dodecyl methacrylate, tridecyl  5
methacrylate, tetradecyl methacrylate and pentadecyl methacrylate,
and most preferably monomers having methyl methacrylate, n-dodecyl
methacrylate, n-tridecyl methacrylate, n-tetradecyl methacrylate or
npentadecyl methacrylate as the main structural unit. [0315] As other
monomers to be polymerized to obtain the  10 poly(meth)acrylate of
the third embodiment, there are preferred one or more selected from
among monomers represented by the following formula (11) (hereunder,
"monomer (M-3-2)") and monomers represented by the following formula
(12) (hereunder, "monomer (M3-3)"). The (co)polymer with monomer
(M-3-2) and/or a monomer  15 comprising (M-3-3) is a "dispersed"
poly(meth)acrylate. The dispersed poly(meth)acrylate preferably
comprises monomer (M-3-1) as a constituent monomer. [0316] [Chemical
Formula 11] /24 cH2=cx ti-o-(R25)a-E3 o 20[In general formula (11),
R24 represents hydrogen or methyl, R25 represents a C1-18 alkylene
group, E3 represents an amine residue or heterocyclic residue
containing 1-2 nitrogen atoms and 0-2 oxygen atoms, and a is 0 or 1.]
[0317] Specific examples of C1-18 alkylene groups represented by R25
include ethylene, propylene, butylene, pentylene, hexylene,
heptylene, octylene, nonylene, decylene, undecylene, dodecylene,
tridecylene, tetradecylene, pentadecylene, hexadecylene,
heptadecylene and octadecylene (which alkylene groups may be
straight-chain or 5branched). [0318] Specific examples of groups
represented by E3 include dimethylamino, diethylamino, dipropylamino,
dibutylamino, anilino, toluidino, xylidino, acetylamino,
benzoylamino, morpholino, pyn-olyl, pyrrolino, pyridyl,
methylpyridyl, pyrrolidinyl, piperidinyl, quinonyl, 10pyrrolidonyl,
pyrrolidono, imidazolino and pyrazino. [0319] [Chemical Formula 12]
/R26 cH2=c\(12) E4     [In general formula (12), R26 represents
hydrogen or methyl and E4 represents an amine residue or heterocyclic
residue containing 1-2 15nitrogen atoms and 0-2 oxygen atoms.] [0320]
Specific examples of groups represented by E4 include dimethylamino,
diethylamino, dipropylamino, dibutylamino, anilino, toluidino,
xylidino, acetylamino, benzoylamino, morpholino, pyrrolyl, pyrrolino,
pyridyl, methylpyridyl, pyrrolidinyl, piperidinyl, quinonyl, 



20pyrrolidonyl, pyrrolidono, imidazolino and pyrazino [0321] Specific
preferred examples for monomers (M-3-2) and (M-3-3) include
dimethylaminomethyl methacrylate, diethylaminomethyl methacrylate,
dimethylaminoethyl methacrylate, diethylaminoethyl methacrylate,
2-methyl-5-vinylpyridine, morpholinomethyl 25methacrylate,
morpholinoethyl methacrylate, N-vinylpyrrolidone, and  mixtures of
the foregoing. [0322] Any production process may be employed for the
poly(meth)acrylate of the third embodiment, and for example, it can
be easily obtained by radical solution polymerization of a mixture of
5monomers (M-3-1)-(M-3-3) in the presence of a polymerization
initiator such as benzoyl peroxide. [0323] The poly(meth)acrylate of
the third embodiment is most preferably a dispersed polymethacrylate
obtained by copolymerization of a monomer having methyl methacrylate,
n-dodecyl methacrylate, n-  10 tridecyl methacrylate, n-tetradecyl
methacrylate or n-pentadecyl methacrylate as the main structural
unit, and one or more monomers selected from among monomers (M-3-2)
and (M-3-3). [0324] The content of the poly(meth)acrylate of the
third embodiment is preferably 0.1-50 % by mass, more preferably
0.5-40 % by mass,  15 even more preferably 1-30 % by mass and most
preferably 5-20 % by mass, based on the total amount of the
composition. If the poly(meth)acrylate content is less than 0.1 % by
mass, the viscosity index improving effect or product viscosity
reducing effect will be minimal, potentially preventing improvement
in fuel efficiency. A  20 content of greater than 50 % by mass will
drastically increase production cost while requiring reduced base oil
viscosity, and can thus risk lowering the lubricating performance
under harsh lubrication conditions (high-temperature, high-shear
conditions), as well as causing problems such as wear, seizing and
fatigue fracture. 25[0325] The third lubricating oil composition may
further contain, in addition to the poly(meth)acrylate of the third
embodiment, also  common non-dispersed or dispersed
poly(meth)acrylates, non-dispersed or dispersed ethylene-a-olefin
copolymers or their hydrides, polyisobutylene or its hydride,
styrene-diene hydrogenated copolymers, styrene-maleic anhydride ester
copolymers and polyalkylstyrenes.  5 [0326] The third lubricating oil
composition may further contain any additives commonly used in
lubricating oils, for the purpose of enhancing performance. Examples
of such additives include additives such as friction modifiers,
metal-based detergents, ashless dispersants, antioxidants, anti-wear
agents (or extreme-pressure agents), corrosion  10 inhibitors,
rust-preventive agents, pour point depressants, demulsifiers, metal
deactivating agents and antifoaming agents. Specific examples of
these additives are the same as for the first embodiment and
therefore will not be repeated here.     [0327] When such additives
are added to the third lubricating oil  15 composition, their
contents are 0.01-10 % by mass based on the total amount of the
composition. [0328] The kinematic viscosity at 100C of the third
lubricating oil composition is preferably 4-12 mm2/s, more preferably
4.5-10 mm2/s, even more preferably 5-9 mm2/s and most preferably 6-8
mm2/s. If  20 the kinematic viscosity at 100C is less than 4 mm2/s,
insufficient lubricity may result, and if it is greater than 12 mm2/s
it may not be possible to obtain the necessary low-temperature
viscosity and sufficient fuel efficiency performance.     [0329] The
viscosity index of the third lubricating oil composition is 



25preferably 140-300, more preferably 190-300, even more preferably
200-300, yet more preferably 210-300, even yet more preferably 220-
300, especially preferably 230-300 and most preferably 240-300. If
the viscosity index of the lubricating oil composition of the
invention is less than 140 it may be difficult to maintain the HTHS
viscosity while improving fuel efficiency, and it may also be
difficult to lower the - 5 35C low-temperature viscosity. In
addition, if the viscosity index of the lubricating oil composition
of the invention is greater than 300, the low-temperature flow
property may be poor and problems may occur due to solubility of the
additives or lack of compatibility with the sealant material.
10[0330] The third lubricating oil composition preferably satisfies
the following conditions, in addition to satisfying the
aforementioned conditions for the kinematic viscosity at 100C and
viscosity index. [0331] The kinematic viscosity at 40C of the third
lubricating oil composition is preferably 4-50 mm2/s, more preferably
10-40 mm2/s, 15 even more preferably 20-35 mm2/s and most preferably
27-32 mm2/s. If the kinematic viscosity at 40C is less than 4 mm2/s,
insufficient lubricity may result, and if it is greater than 50 mm2/s
it may not be possible to obtain the necessary low-temperature
viscosity and sufficient fuel efficiency performance. 20[0332] The
HTHS viscosity at 150C of the third lubricating oil composition is
preferably not greater than 3.5 mPa-s, more preferably not greater
than 3.0 mPa-s, even more preferably not greater than 2.8 mPa-s and
most preferably not greater than 2.7 mPa-s. It is also preferably 2.0
mPa-s or greater, preferably 2.3 mPa.s or greater, more 25preferably
2.4 mPa-s or greater, even more preferably 2.5 mPa-s or greater and
most preferably 2.6 mPa-s or greater. The HTHS  viscosity at 150C
referred to here is the high-temperature high-shear viscosity at
150C, specified by ASTM ASTM D4683. If the HTHS viscosity at 150C is
less than 2.0 mPa-s, the evaporation property may be high and
insufficient lubricity may result, and if it is greater than 3.5  5
mPa-s it may not be possible to obtain the necessary low-temperature
viscosity and sufficient fuel efficiency performance. [0333] The
third lubricating oil composition, having the construction described
above, has excellent fuel efficiency and low evaporation and
low-temperature viscosity characteristics, and can exhibit both fuel
10 efficiency and low-temperature viscosity at below -35C while
maintaining its HTHS viscosity at 150C, even without using a
synthetic oil such as a poly-a-olefinic base oil or esteric base oil,
or a low-viscosity mineral base oil, and can notably improve the
baking resistance and antiwear property. For example, when a SAEOW-20
15 engine oil is to be produced, the third lubricating oil
composition can provide a CCS viscosity at -35C of not higher than
3500 mPa.s. The MRV viscosity at -40C of the third lubricating oil
composition is preferably not greater than 7000 mPa.s. The viscosity
grade of the SAEOW-20 engine oil is a kinematic viscosity at 100C of
5 6 mm2/s or  20 higher and less than 9.3 mm2/s, a HTHS viscosity at
150C of 2.6 mPa.s or higher, a CCS viscosity at -35C of not higher
than 6200 mPa.s and a MRV viscosity at -40C of not higher than 60,000
mPa.s, but as mentioned above, it can be produced with a considerable
margin for low-temperature viscosity, and a lubricating oil
composition with 25especially excellent baking resistance and
antiwear property can be obtained.  Examples  [0334] The present
invention will now be explained in greater detail based on examples



<Crude wax> The fraction separated by vacuum distillation in a
process for refining of a solvent refined base oil was subjected to
solvent extraction with 10furfural and then hydrotreatment, which was
followed by solvent dewaxing with a methyl ethyl ketone-toluene mixed
solvent. The properties of the wax portion removed during solvent
dewaxing and obtained as slack wax (hereunder, "WAX1") are shown in
Table 1. [0336] [Table 1] 15 Name of crude wax WAX1
Kinematicviscosityat100C (mm2/s) 6.3 Melting point (C) 53 Oil content
(% by mass) 19.9 Sulfur content (ppm by mass) 1900  [0337] The
properties of the wax portion obtained by further deoiling of WAX1
(hereunder, "WAX2") are shown in Table 2. 20[0338] [Table 2]  Name of
crude wax WAX2 Kinematicviscosityat100C (mm2/s) 6.8 Melting point (C)



58 Oil content (% by mass) 6.3 Sulfur content (ppm by mass) 900
[0339] An FT wax having a paraffin content of 95 % by mass and a
carbon number distribution from 20 to 80 (hereunder, "WAX3") was
5used, and the properties of WAX3 are shown in Table 3. [0340] [Table
3] Name of crude wax WAX3 Kinematicviscosityat100C (mm2/s) 5.8
Melting point (C) 70 Oil content (% by mass) <1 Sulfur content (ppm
by mass) <0.2  [0341] 10[Production of lubricating base oils] WAX 1,
WAX2 and WAX3 were used as feed stock oils for hydrotreatment with a
hydrotreatment catalyst. The reaction temperature and liquid space
velocity were modified for a feed stock oil cracking severity of at
least 5 % by mass and a sulfur content of not 15 greater than 10 ppm
by mass in the oil to be treated. Here, a "feed stock oil cracking
severity of at least 5 % by mass" means that the proportion of the
fraction lighter than the initial boiling point of the feed stock oil
in the oil to be treated is at least 5 % by mass with  respect to the
total feed stock oil amount, and this is confirmed by gas
chromatography distillation. [0342] Next, the treated product
obtained from the hydrotreatment was subjected to hydrodewaxing in a
temperature range of 315C-325C 



5using a zeolite-based hydrodewaxing catalyst adjusted to a precious
metal content of 0.1-5 % by mass. [0343] The treated product
(raffinate) obtained by this hydrodewaxing was subsequently treated
by hydrorefining using a hydrorefining catalyst. Next, the
lubricating base oils 1-1 to 1-4 were obtained by 10 distillation,
having the compositions and properties shown in Tables 4 and 5.
Lubricating base oils 1-5 and 1-6 having the compositions and
properties shown in Table 5 were also obtained as hydrocracked base
oils obtained using WVGO as the feed stock oil. In Tables 4 and 5,
the row headed "Proportion of normal paraffin-derived components in
15 urea adduct" means the values determined by gas chromatography of
the urea adduct obtained during measurement of the urea adduct value
(same hereunder). [0344] A polymethacrylate-based pour point
depressant (weight- average molecular weight: approximately 60,000)
commonly used in 20 automobile lubricating oils was added to the
lubricating base oils listed in Tables 4 and 5. The pour point
depressant was added in three different amounts of 0.3 % by mass, 0.5
% by mass and 1.0 % by mass, based on the total amount of the
composition. The MRV viscosity at - 40C of each of the obtained
lubricating oil compositions was then 25measured, and the obtained
results are shown in Tables 4 and 5. [0345] [Table 4]   Base oil 1-1
Base oil 1-2 Base oil 1-3 Feed stock oil WAXI WAX2 WAX3 Urea adduct
value, % by mass 3.75 2.33 1.18 Proportion of normal paraffin-derived
components in urea adduct, % by mass /8 /5 



2.1 Base oil composition (based on total base oil) Saturated
components, % by mass 99.4 99.6 99.7  Aromatic components, % by mass
0A 03 0.2  Polar compound components, % by mass a2 al al Saturated
components content (based on total saturated components)
Cyclicsaturated components, %b mass y  11.3 10.5 9.8  Acyclic
saturated components, % by mass 88.7 89.5 902 Acyclic saturated
components content 



(basedontotalacyclic saturated components) Normal paraffins, % by
mass 0 0 0  Isoparaffins, % by mass 100 100 100 Sulfur content, ppm
by mass <1 <10 <10 Nitrogen content, ppm by mass <3 <3 <3 Kinematic
viscosity (40C), mm2/s 15.78 15.88 15.92 Kinematic viscosity (100C),
min2/s 3.85 3.87 3.89 Viscosity index 



140 142 142 Density (15C), g/cm3 0.8190 0.8188 0.8181 Pour point, C
-22.5 -22.5 -25 Freezing point, C -24 -25 -26 Iodine value 0.06 0.03
0.04 Aniline point, C 117.9 119.1 119.2 Distillation properties, C
IBP, C 364 364 363 



T10, C 400 401 403  T50, C 437 438 436  T90, C 468 465 460  FBP, C
492 490 487 CCS viscosity (-35C), InPa.s  1,550 1,510 1,470 IVIRV
viscosity (-40C), mPa.s 0.3 % by mass Pour point depressant 7,300 



5,600 5,200  0.5 % by mass Pour point depressant 6,900 5,350 5,000
1.0 % by mass Pour point depressant 7,200 5,700 5,600   [0346] [Table
5]   Base oil 1-4 Base oil 1-5 Base oil 1-6 Feed stock oil WAX2 WVGO
WVGO Urea adduct value, % by mass 3.33 5.8 5.3 



Proportion of normal paraffin-derived components in urea adduct, % by
mass 2.5 4.85 1.8 Base oil composition (based on total base oil)
Saturated components, % by mass 99.4 99.6 99.9  Aromatic components,
% by mass 0.5 0.3 0.1  Polar compound components, % by mass 0.2 0.1 0
Saturated components content (based on total saturated components)
Cyclic saturated components, % la, mass ' 12.5 49.9 45.6  Acyclic
saturated components, % by mass 87.5 



50.1 54.4 Acyclic saturated components contemt (basedontotalacyclic
saturated components) Normal paraffins, % by mass 0 0.2 0.2
Isoparaffins, % by mass 100 99.8 99.8 Sulfur content, ppm by mass <10
<1 <1 Nitrogen content, ppm by mass <3 <1 <3 Kinematic viscosity
(40C), mm2/s 9.88 13.48 19.91 Kinematic viscosity (I00C), mm1/s 2.79 



3.272 4.302 Viscosity index 130 III 125 Density (15C), g/cm3 0.8092
0.8319 0.8351 Pour point, C -35 -22.5 -17.5 Freezing point, C -37 -25
-20 Iodine value 0.08 0.18 0.05 Aniline point. C 113.1 108.9 116.0
Distillation properties, C IBP, C 



311 243 325  TIO, C 350 312 383  T50, C 382 377 420  T90, C 405 418
457  FBI', C 423 493 495 CCS viscosity (-35C), mPa.s 1,610 770 3,000
MRV viscosity (-40C), mPa.s 



0.3%bymassPourpoint depressant <5,000  13,200  0' 5%bymassPourpoint .
depressant <5,000  14,300  1.0%bymassPourpoint depressant <5,000
14,000  [0347] 5<Preparation of lubricating oil compositions> For
Examples 1-1 to 1-4 and Comparative Examples 1-1 to 1-3 there were
prepared lubricating oil compositions having the compositions shown
in Tables 6 and 7, using base oils 1-1 to 1-5 mentioned above and the
following additives. The conditions for preparation of each  10
lubricating oil composition were for a HTHS viscosity at 150C in the
range of 2.55-2.65. The properties of the obtained lubricating oil
compositions are shown in Tables 6 and 7.  (Additives) PK: Additive
package (containing metal-based detergent (Ca salicylate, Ca: 2000
ppm), ashless dispersant (borated polybutenylsucciniimide),
antioxidants (phenol-based, amine-based), anti-wear agent (zinc 



5 alkylphosphate, P: 800 ppm), ester-based ashless friction modifier,
urea-based ashless friction modifier, pour point depressant,
antifoaming agent and other components). MoDTC: Molybdenum
dithiocarbamate. VM-1: Dispersed polymethacrylate-based additive with
PSSI = 45, Mw  10 = 400,000, Mw/Mr, = 5.5, Mw/PSSI = 0.88 x 104
(copolymer obtained by polymerizing a mixture of dimethylaminoethyl
methacrylate and alkyl methacrylates (alkyl groups: methyl, C12-15
straight-chain alkyl groups) as the main structural unit). VM-2:
Dispersed polymethacrylate-based additive with PSSI = 40, Mw  15 =
300,000, Mw/PSSI = 0.75 x 104 (copolymer obtained by polymerizing a
mixture of dimethylaminoethyl methacrylate and alkyl methacrylates
(alkyl groups: methyl, C12-15 straight-chain alkyl groups) as the
main structural unit). VM-3: Non-dispersed polymethacrylate-based
additive with PSSI = 20,  20 Mw = 400,000, Mw/PSSI = 2 x 104
(copolymer obtained by polymerizing 90 % by mole of a mixture of
alkyl methacrylates (alkyl groups: methyl, C12-15 straight-chain
alkyl groups, C16-20 straight-chain alkyl groups) and 10 % by mole of
alkyl methacrylates having C22 branched alkyl groups, as the main
structural unit). 25[0348] [Evaluation of lubricating oil
composition]  Each of the lubricating oil compositions of Examples
1-1 to 1-4 and Comparative Examples 1-1 to 1-3 were measured for
kinematic viscosity at 40C or 100C, viscosity index, NOACK
evaporation (1 h, 250C), HTHS viscosity at 150C or 100C ,CCS
viscosity at -35C  5 and MRV viscosity at -40C. The physical property
values were measured by the following evaluation methods. The
obtained results are shown in Tables 5 and 6. (1) Kinematic
viscosity: ASTM D-445 (2) HTHS viscosity: ASTM D4683 10(3) NOACK
evaporation: ASTM D 5800 (4) CCS viscosity: ASTM D5293 (5) MRV
viscosity: ASTM D3829 [0349] [Table 6]   Example 1-1 Example 1-2
Example 1-3 Example 1-4 Base oil Base oil 1-1 %by 



mass -  72 -  Base oil 1-2 %by mass 72 72     Base oil 1-3 %by mass
72  Base oil 1-4 %by mass 28 28 



28 28  Base oil 1-5 %by mass -     Base oil 1-6 by %  mass
Mixedbaseoil properties Kinematic viscosity (40C) rnm2/s 13.22 13.22
13.74 13.82  Kinematic viscosity (I00C) 



mm2/s 3.412 3.412 3.500 3.530  Viscosity index  138 138 138 140
NOACK evaporation (I h, 250C) %by mass 22.41 22.41 22.50 21.60  1BP C
319.5 319.5 318.2 320.5  



TIO C 376.0 376.0 375.5 377.1  T50 C 422.3 422.3 421.9 422.8  190 C
454.0 454.0 453.8 454.1  FBP C 480.4 480.4 480.1 480.6  



190-TIO C 78 78 78.3 77 Lubricatingoil composition Base oil %by mass
remainder remainder remainder remainder  PK %by mass 10 10 10 10
MoDTC %by mass 0.69 



0.69 0.69 0.69  VM-1 %by mass      VM-2 %by mass  7.21 -   VM-3 %by
mass 12.85  12.85 12.85 Lubricatingoil 



composition properties Kinematic viscosity (40C) mm2/s 26.69 34.21
27.08 27.11  Kinematic viscosity (I00C) mm2/s 7.49 9.08 7.52 7.56
Viscosity index  272 264 269 271  NOACK evaporation (1h, 250C) %by
mass 18 19 18 



18  HTHS viscosity (I00C) rnPa.s 4.39 4.98 4.41 4.38  HTHS viscosity
(I50C) mPa.s 2.60 2.60 2.60 2.60  HIT-IS (I00C)/ HIT-IS (I50C)  1.69
1.92 1.70 1.68  CCS viscosity (-35C) mPa.s 2100 2300 2200 



2000  MRV viscosity (-40C) mPa.s 4300 5700 4500 4100   [0350] [Table
7]   Comp.Ex. 1-1 Comp.Ex. 1-2 Comp. Ex. 1-3 Base oil Base oil I-1
%by mass     Base oil 1-2 100 



%by mass     Base oil 1-3 %by mass     Base oil 1-4 %by mass -
Base oil 1-5 %by mass - 12 12  Base oil 1-6 



%by mass  88 88 Mixed base oil properties Kinematic viscosity (40C)
min2/s 15.80 16.68 16.68  Kinematic viscosity (100C) mm2/s 3.867
3.822 3.822  Viscosity index  143 122 122  NOACK evaporation (1h,
250C) %by mass 14.80 



22.54 22.54  IBP C 364 250 250  TI 0 C 401 360 360  150 C 438 410 410
190 C 465 455 455  FBI' 



C 490 498 498  190-TI 0 C 64 95 95 Lubricatingoil composition Base
oil %by mass remainder remainder remainder  PK %by mass 10 10 10
MoDTC %by 



mass 0.69 0.69 0.69  VM-1 %by mass   5.067  VM-2 %by mass     VM-3
%by mass 11.78 10.00  Lubricatingoil composition properties Kinematic
viscosity (40C) 



mm2/s 28.84 31.12 39.17  Kinematic viscosity (100C) mm2/s 7.48 7.52
8.645  Viscosity index  234 224 208  NOACK evaporation (111, 250C)
%by mass 12 18 18  HTHS viscosity (100C) mPa.s 4.52 



4.72 5.34  HTHS viscosity (150C) mPa.s 2.60 2.59 2.60
HTHS(I00C)IHTHS (150C)  1.74 1.82 2.05  CCS viscosity (-35C) mPa.s
2700 5000 6000  MRV viscosity (-40C) mPa.s 8700 20600 23000  



[0351] As shown in Tables 6 and 7, the lubricating oil compositions
of 5 Examples 1-1 to 1-4 and Comparative Examples 1-1 to 1-3 had
approximately equivalent HTHS viscosities at 150C, but the
lubricating oil compositions of Examples 1-1 to 1-4 had lower
kinematic viscosities at 40C, kinematic viscosities at 100C, HTHS
viscosities at 100C and CCS viscosities, and thus more satisfactory
low-temperature viscosities and viscosity-temperature
characteristics, than the lubricating oil compositions of Comparative
Examples 1-1 to 1-3. These results demonstrate that the first
lubricating oil composition is a lubricating oil composition that has
excellent fuel  5 efficiency and low-temperature viscosity, and can
exhibit both fuel efficiency and low-temperature viscosity of not
higher than -35C while maintaining high-temperature high-shear
viscosity at 150C, even without using a synthetic oil such as a
poly-a-olefinic base oil or esteric base oil, or a low-viscosity
mineral base oil, and in particular it  10 can reduce the kinematic
viscosity at 40C and 100C, increase the viscosity index and notably
improve the CCS viscosity at -35C of lubricating oils. [0352]
[Examples 2-1 to 2-7, Comparative Examples 2-1 to 2-5] 15<Production
of lubricating base oils> WAX1, WAX2 and WAX3 mentioned above were
used as feed stock oils for hydrotreatment with a hydrotreatment
catalyst. The reaction temperature and liquid space velocity were
modified for a feed stock oil cracking severity of at least 5 % by
mass and a sulfur content of not  20 greater than 10 ppm by mass in
the oil to be treated. Here, a "feed stock oil cracking severity of
at least 5 % by mass" means that the proportion of the fraction
lighter than the initial boiling point of the feed stock oil in the
oil to be treated is at least 5 % by mass with respect to the total
feed stock oil amount, and this is confirmed by gas 25chromatography
distillation. [0353] Next, the treated product obtained from the
hydrotreatment was  subjected to hydrodewaxing in a temperature range
of 315C-325C using a zeolite-based hydrodewaxing catalyst adjusted to
a precious metal content of 0.1-5 % by mass. [0354] The treated
product (raffinate) obtained by this hydrodewaxing 5 was subsequently
treated by hydrorefining using a hydrorefining catalyst. Next, the
light and heavy portions were separated by distillation to obtain
lubricating base oils 2-1-1 to 2-1-3, 2-2-1 and 2-2- 2 having the
composition and properties shown in Tables 8 and 9. In Tables 8 and
9, the row headed "Proportion of normal paraffin-derived 10
components in urea adduct" means the values obtained by gas
chromatography of the urea adduct obtained during measurement of the
urea adduct value (same hereunder).     [0355] Also, base oil 2-3 and
base oil 2-4 were prepared having the compositions and properties
shown in Table 10, as conventional 15 lubricating base oils. [0356] A
polymethacrylate-based pour point depressant (weight-average
molecular weight: approximately 60,000) commonly used in automobile
lubricating oils was added to the lubricating base oils listed in
Tables 8 and 10. The pour point depressant was added in three 20
different amounts of 0.3 % by mass, 0.5 % by mass and 1.0 % by mass,
based on the total amount of the composition. The MRV viscosity at -
40C of each of the obtained lubricating oil compositions was then
measured, and the obtained results are shown in Tables 8 and 10.
These results demonstrated that the lubricating base oil of the
invention 25exhibits excellent low-temperature characteristics and
viscosity- temperature characteristics, while also having especially



Base oil 2-1-2 Base 011 2-1-3 Feed stock oil WAX I WAX2 WAX3 Urea
adduct value, % by mass 1.25 3.8 1.18 Proportionof normal
paraffin-derived components in urea adduct, % by mass 2A 2.5 2.5 Base
oil composition (based on total base oil) Saturated components,% by
mass 00.8 99.6 99.6  Aromatic components, % by mass 0.1 0.3 0.2
Polarcompound 



components, % by mass 0.1 0.1 0.2 Saturated components content
(basedontotalsaturated components) Cyclicsaturated components, % by
mass 11.5 10.3 10.2  Acyclicsaturated components, % by mass 88.5 89.7
89.8 Acyclicsaturatedcomponents content (based on total acyclic
saturated components) Normalparaffins,%by mass 0 0 0  Isoparaffins, %
by mass 100 



100 100 Sulfur content, ppm by mass <I <10 <10 Nitrogen content, ppm
by mass <3 <3 <3 Kinematic viscosity (40C), mrni/s 15.80 16.25 15.92
Kinematic viscosity (100C), mm2/s 3.854 3.92 3.900 Viscosity index
141 142 142 Density (15C), g/cm3 0.8195 0.8188 0.8170 Pour point, C
-22.5 



-22.5 -22.5 Freezing point, C -26 -25 -24 Iodine value 0.06 0.05 0.04
Aniline point, C 118.5 119.2 119.0 Distillation properties, C 1BP, C
362 368 361  TI 0, C 401 402 399  T50, C 437 438 



435  T90, C 464 467 461  FBP, C 489 491 490 CCS viscosity (-35C),
mPa.s 1,450 1,510 1,480 BF viscosity (-40C), mPa.s - >1,000,000
882,000 MRV viscosity (-40C), mPa.s 0.3 % by mass Pour point
depressant 5,700 7,500 6,200  0.5 % by mass Pour point depressant
5,750 7,100 



6,000  1.0 % by mass Pour point depressant 6,000 7,900 6,700   [0358]
[Table 9]   Base oil 2-2-1 Base oil 2-2-2 Feed stock oil WAXI WAX3
Urea adduct value, % by mass 0.55 0.45 Proportion of normal
paraffin-derived components in urea adduct, % by mass 0.5 0.3 Base
oil composition (based on total base oil) Saturatedcomponents,%by
mass 00.5 99.6  



Aromaticcomponents,%by mass 0.2 0.2  Polar compound components, % by
mass 0.3 0.2 Saturated components content (basedontotalsaturated
components) Cyclic saturated components, % by mass 20.0 16.8  Acyclic
saturated components, % by mass 80.0 83.2 Acyclicsaturatedcomponents
content (based on total acyclic saturated components) Normal
paraffins, % by mass 0 0  Isoparaffins, % by mass 100 100 Sulfur
content, ppm by mass 



<1 <1 Nitrogen content, ppm by mass <3 <3 Kinematic viscosity (40C),
mths 30.83 32.2 Kinematic viscosity (100C), mm2/s 6.072 6.60
Viscosity index 148 161 Density (15C), g/cm3 0.8260 0.8254 Pour
point, C -20 -12.5 Freezing point, C -21 -14 Iodine value 0.02 0.02
Aniline point, C 128.5 



131.2 Distillation properties, C IBP, C 418.5 433.1  TIC, C 462.8
467.2  T50, C 495.2 493.3  T90, C 520.8 519.4  FBP, C 545.5 543.9 CCS
viscosity (-35C), mPa.s 5,200 3,600 BF viscosity (40C), mPa.s
>1,000,000 >1,000,000 MRV viscosity (40C), mPa .s 



0.3%bymassPourpoint depressant    0.5%bymassPour point depressant  -
1.0%bymassPourpoint depressant     [0359] [Table 10]   Base oil 2-3
Base oil 2-4 Feed stock oil  - Urea adduct value, % by mass 6.12 7.55
Proportion of normal paraffin-derived components in urea adduct, % by
mass 



2.33 2.25 Base oil composition (based on total base oil)
Saturatedcomponents,%by mass 99.5 99.9  Aromaticcomponents,%by mass
OA 0.1  Polar compound components, % by mass 0.1 0 Saturated
components content (basedontotalsaturated components) Cyclic
saturated components, % by ma mass 46.5 45.1  Acyclic saturated
components, % by mass 53.5 .5  



Acyclicsaturatedcomponents content (based on total acyclic saturated
components) Normal paraffins, % by mass 0.1 0.1  Isoparaffins, % by
mass 53.1 54.7 Sulfur content, ppm by mass <1 <1 Nitrogen content,
ppm by mass <3 <3 Kinematic viscosity (40C), mm2/s 34.63 19.50
Kinematic viscosity (I00C), inm2/s 6.303 4.282 Viscosity index 134
127 Density (15C), gicm3 0.8403 0.8350 



Pour point, C -12.5 -17.5 Freezing point. C -13 -20 Iodine value 0.02
0.05 Aniline point, C 125.1 116.0 Distillation properties, C IBP, C
312 310  TIO, C 425 390  150, C 473 430  T90, C 529 461 



FBP, C 585 510 CCS viscosity (-35C), mPa.s 19,200 6,800 BF viscosity
(-40C), mPa.s   MRV viscosity (-40C), mPa.s 0.3%bymassPourpoint
depressant  40,200  0.5%bymassPourpoint depressant  38,000
1.0%bymassPourpoint depressant  43,000  [0360] 5<Preparation of
lubricating oil compositions> 



For each of Examples 2-1 to 2-7, one of base oils 2-1-1 to 2-1-3 was
blended with one of base oils 2-2-1 to 2-2-2 for the compositions
shown in Tables 11 and 12, and the following additives were added to
the mixed base oils to prepare SAEOW-30 grade lubricating oil
10compositions having the compositions shown in Tables 11 and 12. For
each of Comparative Examples 2-1 to 2-5, base oil 2-1-1 or 2-2-1  was
blended with base oil 2-3 or 2-4 for the compositions shown in Table
13, and the following additives were added to the mixed base oils to
prepare lubricating oil compositions having the compositions shown in
Table 13. The properties of the obtained lubricating oil
5compositions are shown in Tables 11 to 13. (Ashless antioxidants
containing no sulfur as a constituent element) Al:
Alkyldiphenylamine A2: Octy1-3 -(3
,5-di-tert-butyl-4-hydroxyphenyl)propionate         (Ashless
antioxidants containing sulfur as a constituent element and 10organic
molybdenum compound) Bl: Ashless dithiocarbamate (sulfur content:
29.4 % by mass) B2: Molybdenum ditridecylamine complex (molybdenum
content: 10.0 % by mass) (Anti-wear agents) 15Cl: Dioctylzinc
phosphate (phosphorus content: 8.8 % by mass) C2: Zinc
dialkyldithiophosphate (phosphorus content: 7.2 % by mass, alkyl
group: mixture of secondary butyl group or secondary hexyl group)
(Ashless dispersant) 20Dl: Polybutenylsucciniimide (bis type,
weight-average molecular weight: 8,500, nitrogen content: 0.65 % by
mass) (Ashless friction modifier) El: Glycerin fatty acid ester
(trade name. M050 by Kao Corp.) (Other additives) 25Fl: Package
containing metal-based detergent, viscosity index improver, pour
point depressant and antifoaming agent.  [0361] <Frictional property
evaluation test I> The lubricating oil compositions of Examples 1-7
and Comparative Examples 1-5 were measured for frictional coefficient
between a steel  5 ball and disk, using a reciprocating friction
tester. The test conditions were a load of 50N, a temperature of 80C,
a stroke of 1 mm, a test time of 30 minutes and a frequency of 50 Hz,
and the data were recorded in a computer per second. The frictional
coefficient was calculated by dividing the friction force obtained
during the test time, 



10by the load. The results are shown in Tables 7 to 9. [0362]
[Frictional property evaluation test II] The lubricating oil
compositions of Examples 1-7 and Comparative Examples 1-5 were
measured for frictional coefficient at room temperature, under
conditions with a slip factor of 50% and a contact 15pressure of 0.50
GPa. The results are shown in Tables 7 to 9. The tester used was a
Mini Traction Machine by PCS Instruments. [0363] [Table 11]   Example
2-1 Example 2-2 Example 2-3 Example 2-4 Lubricating base oil (% by
mass) Base oil 2-1-1 70 70 70   Base oil 2-1-2 - - - 70  Base oil
2-1-3 



Base oil 2-2-1 30  30 30  Base oil 2-2-2  30   Physicalproperties of
mixed base oil Kinematic viscosity (40C), mm2/s Kinematic viscosity
(I00C), mm2/s Viscosity index 19.86 4.520 147 19.28 4.402 143 19.86
4.520 147 19.17 4.419 147  Distillation properties IBP, C T5, C TIO,
C 150, C T90, C FBP, C 374.3 395.6 405.7 443.3 496.6 562.2 374.5
396.4 405.8 443.4 486.0 532.4 



3743 395.6 405.7 443.3 496.6 562.2 3743 395.4 405.2 443.1 496.2 561.8
Lubricatingoil composition (% by mass) Base oil remainder remainder
remainder remainder  Al 1.0 1.0 1.0 1.0  BI   0.3   B2 (as Mo) 0.01
0.01  0.01 



Cl 1.0     C2  1.0 1.0 1.0  DI 4.0 4.0 4.0 4.0  El 4.0 4.0 4.0 4.0
Fl 8.0 8.0 



8.0 8.0 Physicalproperties oflubricatingoil composition Sulfur
content, % by mass 0.01 0.14 0.91 0.14  Phosphorus content, % by mass
0.08 0.07 0.07 0.07  Kinematic viscosity (I00C), mml/s 10.23 10.99
10.28 10.18  Acid number, mgKOH/g 2.4 2.4 2.3 2.4 



Base number, moKOH/g 5.9 5.9 5.8 5.9  CCS viscosity (-35C), mPa-s
5,350 5,500 5,400 5,800  MRV viscosity (-40C), mP.s 17,000 17,800
16,800 18,300  Frictional properties 1 0.085 0.078 0.082 0.080
Frictional properties II 0.025 0.022 



0.025 0.020   [0364] [Table 12]   Example 2-5 Example 2-6 Example 2-7
Lubricating base oil (% by mass) Base oil 2-1-1     Base oil 2-1-2 70
70   Base oil 2-1-3  - 70  Base oil 2-2-1  



-   Base oil 2-2-2 30 30 30 Physical properties of mixed base oil
Kinematic viscosity (40C), mm2/s Kinematic viscosity (100C), min2/s
Viscosity index 19.26 4.485 152 1916 4.485 152 16.68 4.53 150
Distillation properties IBP, C T5, C TIO, C T50, C T90, C FBP, C
374.5 396.3 406.0 443.5 485.8 533.8 374.5 396.3 406.0 443.5 485.8
533.8 374.5 396.2 406.1 443.3 485.2 534.2 Lubricatingoil composition
(% by mass) Base oil remainder remainder remainder  



Al 1.0 1.0 1.0  B1  0.3   B2 (as Mo) 0.01 - 0.01  Cl 1.0 1.0   C2  -
1.0  DI 4.0 4.0 



4.0  El 4.0 4.0 4.0  Fl 8.0 8.0 8.0 Physical properties of
lubricating oil composition Sulfur content, % by mass 0.01 0.87 0.14
Phosphorus content, % by mass 0.08 0.08 0.07  Kinematic viscosity
(100C), mm2/s 10.59 10.20 10.14  Acid number, mgKOH/g 



2.4 2.3 2.3  Base number, moKOH/g 5.9 5.8 5.8  CCS viscosity (-35C),
InPa.s 6,500 6,700 7,300  MRV viscosity (-40C), mP.s 20,300 20,900
22,000  Frictional properties 1 0.072 0.077 0.74  Frictional
properties II 0.018 0.019 0.19 



[0365] [Table 13]   Comp.Ex. Comp.Ex. Comp.Ex. Comp.Ex. Comp.Ex.  2-1
2-2 2-3 2-4 2-5 Lubricatingbase Base oil 2-1-1 70 70    oil Base oil
2-2-1   30 



30  (% by mass) Base oil 2-3 30 30   30  Base oil 2-4   70 70 70
Physical properties Kinematic viscosity (40C), min2/s 19.89 19.89
21.48 21.48 22.25 of mixed base oil Kinematic viscosity (100C), mm2/s
4.457 4.457 4.587 



4.587 4.638  Viscosity index 140 140 132 132 127  Distillation
properties       1BP, C 372.9 372.9 323.6 323.6 322.2  T5, C 396.9
396.9 377.1 



377.1 375.2  TIO, C 406.8 406.8 391.2 391.2 389.5  150, C 441.3 441.3
445.0 445.0 441.7  190, C 483.8 483.8 498.6 498.6 496.3  FBP, C 533.2
533.2 558.9 



558.9 552.1 Lubricatingoil Base oil remainder remainder remainder
remainder remainder composition Al 1.0 1.0 1.0 1.0 1.0 (% by mass) B1
0.3  0.3   32 (as Mo) 0.01  0.01 



0.01  Cl 1.0  - 1.0 1.0  C2 - 1.0 1.0    DI 4.0 4.0 4.0 4.0 4.0  El
4.0 4.0 4.0 



4.0 4.0  Fl 8.0 8.0 8.0 8.0 8.0 Physical properties Sulfur content, %
by mass 0.02 0.91 0.14 0.80 0.14 oflubricatingoil Phosphorus content,
% by mass 0.08 0.07 0.07 0.08 0.08 composition Kinematic viscosity
(100C), mm2/s 10.2 10.2 10.4 



10.4 10.1  Acid number, mgKOH/g 2.0 2.0 2.0 2.0 2.0  Base number,
moKOH/g 7.2 7.2 7.2 7.2 7.2  CCS viscosity (-35C), mPa.s 5,900 6,000
6,300 6,200 7,800  MRV viscosity (-40C), ml's 14,000 14,200 16,500 



15,900 24,700  Frictional properties I 0.098 0.097 0.095 0.093 0.108
Frictional properties II 0.036 0.036 0.034 0.034 0.042  [0366]
5[Examples 3-1 to 3-3, Comparative Examples 3-1 to 3-10] <Production
of base oil 3-1> WAX1 was used as the feed stock oil for
hydrotreatment with a hydrotreatment catalyst. The reaction
temperature and liquid space velocity were modified for a feed stock
oil cracking severity of at least  10 5 % by mass and a sulfur
content of not greater than 10 ppm by mass in the oil to be treated.
Here, a "feed stock oil cracking severity of at least 5 % by mass"
means that the proportion of the fraction lighter than the initial
boiling point of the feed stock oil in the oil to be treated is at
least 5 % by mass with respect to the total feed stock oil amount,
and this is confirmed by gas chromatography distillation. [0367]
Next, the treated product obtained from the hydrotreatment was
subjected to hydrodewaxing in a temperature range of 315C-325C 



using a zeolite-based hydrodewaxing catalyst adjusted to a precious
5metal content of 0.1-5 % by mass. [0368] The treated product
(raffinate) obtained by this hydrodewaxing was subsequently treated
by hydrorefining using a hydrorefining catalyst. Next, the light and
heavy portions were separated by distillation to obtain a lubricating
base oil (base oil 3-1) having the 10 composition and properties
shown in Table 14. In Table 14, the row headed "Proportion of normal
paraffin-derived components in urea adduct" contains the values
obtained by gas chromatography of the urea adduct obtained during
measurement of the urea adduct value (same hereunder). 15[0369]
<Production of base oil 3-2> Hydrotreatment, hydrodewaxing,
hydrorefining and distillation were carried out in the same manner as
for base oil 3-1, except for using WAX3 instead of WAX 1, to obtain a
lubricating base oil (base oil 3-2) 20having the composition and
properties listed in Table 14. [0370] <Production of base oil 3-3>
Hydrotreatment, hydrodewaxing, hydrorefining and distillation were
carried out in the same manner as for base oil 3-1, except for using
25WAX2 instead of WAX1, to obtain a lubricating base oil (base oil
3-3) having the composition and properties listed in Table 14.
[0371] <Production of base oil 3-4> A lubricating base oil having the
composition and properties shown in Table 15 was produced in the same
manner as base oil 3-2, except that 5the hydrodewaxing temperature
was changed to 300C or higher and below 315C. [0372] <Base oil 3-5>
Also, a lubricating base oil was prepared having the composition and
10properties shown in Table 15, as a conventional lubricating base
oil. [0373] [Table 14] 



Example base oil Base oil 3-1 Base oil 3-2 Base oil 3-3 Feed stock
oil WAX I WAX3 WAX2 Urea adduct value, % by mass 1.55 1.28 3.88
Proportion of nonnal paraffin-derived components in urea adduct, % by
mass 2.2 2.1 2.9 Base oil composition (based on total base oil)
Saturatedcomponents,%by mass 99.7 99.8 99.8  Aromatic content, % by
mass 0.1 0.1 0.2 



Polar compound components, % by mass 0.2 0.1 0.0 Saturated components
content (based on total saturated components) Cyclic saturated
components, % by mass 11.3 10.9 9.2  Acyclic saturated components, %
by mass 88.7 89.1 90.8 Acyclic saturated components content
(basedontotalacyclic saturated components) Normal paraffins, % by
mass 0 0 0  Isoparaffins, % by mass 100 100 100 Sulfur content, ppm
by mass 



<I <10 <10 Nitrogen content, ppm by mass <3 <3 <3 Kinematic viscosity
(40C), mm2/s 15.92 15.53 16.60 Kinematic viscosity (I00C), mm2/s
3.855 3.851 3.949 Viscosity index 141 143 145 Density (I 5C), g/cm3
0.8190 0.8185 0.8183 Pour point, C -25 -25 -17.5 Freezing point, C 



-26 -27 -19 Iodine value 0.08 0.02 0.04 Aniline point, C 119.2 119.5
119.9 Distillation properties, C IBP, C 363 365 368  TIC, C 402 400
404  T50, C 440 442 445  T90, C 



468 460 472  FBP, C 488 489 491 CCS viscosity (-35C), mPa.s 1,550
1,450 1,820 MRVviscosity(-40C), mPa.s 0.3%bymassPourpoint depressant
6,100 5,200 7,300  0.5%bymassPourpoint depressant 6,600 5,000 7,100
1.0%bymassPourpoint depressant 



7,000 5,700 8,500   [0374] [Table 15]  Comparative example base oil
Base oil 3-4 Base oil 3-5 Feed stock oil WAX3 - Urea adduct value, %
by mass 4.38 5.22 Proportion of normal paraffin-derived components in
urea adduct, % by mass /6 I / Base oil composition (based on total
base oil) Saturated components, % by mass 99.1 99.9  Aromatic
components, % by mass 0.6 0.1  



Polar compound components, % by mass 0.3 0 Saturated components
content (basedontotalsaturated components) Cyclic saturated
components, % by mass 12.5 45.2  Acyclic saturated components % ' by
mass 87.5 54.8 Acyclicsaturatedcomponents content (based on total
acyclic saturated components) Normal paraffins, % by mass 0.3 0.2
Isopamffins, % by mass 99.7 99.8 Sulfur content, ppm by mass <1 <I
Nitrogen content, ppm by mass 



<3 16.12 <3 19.95 Kinematic viscosity (40C), mm2/s    Kinematic
viscosity (100C), mm2/s 3.923 4.302 Viscosity index 141 125 Density
(15C), g/cm3 0.8172 0.8353 Pour point, C -22.5 -17.5 Freezing point,
C -24 -19 Iodine value 0.09 0.08 Aniline point, C 



119.9 118.0 n-d-M Ring analysis %Cr. unmeasured 78.0  %CN unmeasured
20.5  %CA unmeasured 1.5 Distillation properties, C IBP, C 360.2 318
T1 0, C 393.8 394  T50, C 443.8 428  T90, C 



465.8 460  FBP, C 485.9 508 CCS viscosity (-35C), inPa.s 3,900 3,200
MRV viscosity (-40C), mPa.s 0.3%bymassPourpoint depressant 14,900
12,500  0.5%bymassPourpoint depressant 14,100 13,300
1.0%bymassPourpoint depressant 14,600 13,700  [0375] 5<Preparation of
lubricating oil compositions> For Examples 3-1 to 3-3 and Comparative
Examples 3-1 to 3-10 there were prepared lubricating oil compositions
(OW-20 oils) having the compositions shown in Tables 16 and 17, using
the respective lubricating base oils listed in Tables 14 and 15 and
the following 



10additives. (Additives)  Al:  Alkyldiphenylamine B 1: Zinc
dialkyldithiophosphate (phosphorus content: 7.2 % by mass, alkyl
group: mixture of secondary butyl group or secondary hexyl group)
5Cl: Ca sulfonate Dl: Polybutenylsucciniimide (bis type,
weight-average molecular weight: 8,500, nitrogen content: 0.65 % by
mass) El: Polymethacrylate-based viscosity index improver (dispersed
polymethacrylate having a polymethacrylate with weight-average 10
molecular weight MW: 300,000, PSSI = 40 and comprising alkyl
methacrylate mixture (alkyl groups: Cl and C12-15 straight-chain
alkyl groups) and dimethylaminoethyl methacrylate as main structural
units). Fl: Polymethacrylate-based viscosity index improver
(dispersed polymethacrylate having a polymethacrylate with
weight-average 15 molecular weight MW: 100,000, PSSI = 5 and
comprising alkyl methacrylate mixture (alkyl groups: Cl and C12-15
straight-chain alkyl groups) and dimethylaminoethyl methacrylate as
main structural units).  F2: Polymethacrylate-based viscosity index
improver (dispersed polymethacrylate having a polymethacrylate with
weight-average 20 molecular weight MW: 500,000, PSSI = 30 (alkyl
methacrylate mixture (alkyl groups: Cl and C12-15 straight-chain
alkyl groups)) and dimethylaminoethyl methacrylate as main structural
units).  F3: Ethylene-propylene copolymer (weight-average molecular
weight: 175,000, Hitec-5751R by Afton). 25F4: Styrene-propylene
copolymer (molecular weight: 150,000, styrene/hydrogenated isoprene
linear diblock copolymer, Infineum  SV151R). [0376] The properties of
the lubricating oil compositions of Examples 3-1 to 3-3 and
Comparative Examples 3-1 to 3-10 are shown in Tables 16 and 17. The
row headed "Baking load" in Tables 16 and 17 is the  5 baking load
measured using a Falex P/V tester, applying a load with a ratchet
after running-in for 5 minutes at 500 lbf. Also, the row headed
"Abrasion wear" in Tables 16 and 17 is the total amount of wear of
the pin and block, measured in a friction test using a Falex PN
tester, before and after operation for 30 minutes at 1000 lbf.
10[0377] [Table 16]  Comp. Ex. 3- 4 dot    
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CLAIMS 1. A lubricating oil composition comprising:       a
lubricating base oil comprising a first lubricating base oil
component having a urea adduct value of not greater than 4 % by  5
mass, a kinematic viscosity at 40C of 14-25 mm2/s and a viscosity
index of 120 or higher, and a second lubricating base oil component
having a kinematic viscosity at 40C of less than 14 mm2/s, wherein
the content of the first lubricating base oil component is 10-99 % by
mass and the content of the second lubricating base oil component is
101-50 % by mass, based on the total amount of the lubricating base
oil; and a viscosity index improver, the lubricating oil composition
having a kinematic viscosity at 100C of 4-12 mm2/s and a viscosity
index of 200-350. 152. The lubricating oil composition according to
claim 1, wherein, as the distillation properties of the lubricating
base oil, an initial boiling point is not higher than 370C, a 90%
distillation temperature is 430C or higher, and a difference between
the 90% distillation temperature and a 10% distillation temperature
is at least 50C.  20 3. The lubricating oil composition according to
claim 1 or 2, wherein the viscosity index improver is a
poly(meth)acrylate-based viscosity index improver. 4. The lubricating
oil composition according to claim 3, wherein the PSSI of the
poly(meth)acrylate-based viscosity index improver is not 25greater
than 40, and the ratio of the weight-average molecular weight and the
PSSI of the poly(meth)acrylate-based viscosity index  improver is at
least 1 x 104.  5. The lubricating oil composition according to any
one of claims 1 to 4, wherein a ratio of a HTHS viscosity at 100C
with respect to a HTHS viscosity at 150C satisfies the condition
represented by the 5following inequality (A): HTHS (100C)/HTHS (150C)
2.04 (A) 



, wherein HTHS (100C) represents the HTHS viscosity at 100C and HTHS
(150C) represents the HTHS viscosity at 150C.  6. The method for
producing a lubricating oil composition  10 comprising: blending a
first lubricating base oil component having a urea adduct value of
not greater than 4 % by mass, a kinematic viscosity at 40C of 14-25
mm2/s and a viscosity index of 120 or higher, a second lubricating
base oil component having a kinematic viscosity at 40C of less than
14 mm2/s, and a viscosity index 15improver, to obtain a lubricating
base oil wherein the content of the first lubricating base oil
component is 10-99 % by mass and the content of the second
lubricating base oil component is 1-50 % by mass, based on the total
amount of the lubricating base oil; and adding a viscosity index
improver to the lubricating base oil, to obtain 20a lubricating oil
composition having a kinematic viscosity at 100C of 4-12 mm2/s and a
viscosity index of 200-350.  7. The lubricating oil composition for
an internal combustion engine comprising:           a lubricating
base oil, having a viscosity index of 100 or higher, 25an initial
boiling point of not higher than 400C, a 90% distillation temperature
of 470C or higher and a difference between the 90%  distillation
temperature and the 10% distillation temperature of at least a 70C,
an ashless antioxidant containing no sulfur as a constituent element;
and 5at least one selected from among ashless antioxidants containing
sulfur as a constituent element and organic molybdenum compounds,
wherein the lubricating base oil comprises a first lubricating base
oil component having a urea adduct value of not greater than 4 % by
10 mass, a viscosity index of 100 or higher and a kinematic viscosity
at 100C of at least 3.5 mm2/s and less than 4.5 mm2/s, and a second
lubricating base oil component having a urea adduct value of not
greater than 4 % by mass, a viscosity index of 120 or higher and a
kinematic viscosity at 100C of 4.5-20 mm2/s. 158. The lubricating oil
composition for an internal combustion engine according to claim 7,
wherein    the first lubricating base oil component is a lubricating
base oil component obtained by a step of
hydrocracking/hydroisomerization of a feed stock oil containing
normal paraffins so as to obtain a treated  20 product having a urea
adduct value of not greater than 4 % by mass, a viscosity index of
100 or higher and a kinematic viscosity at 100C of at least 3.5 mm2/s
and less than 4.5 mm2/s, and    the second lubricating base oil
component is a lubricating base oil component obtained by a step of
hydrocracking/hydroisomerization of 25a feed stock oil containing
normal paraffins so as to obtain a treated product having a urea
adduct value of not greater than 4 % by mass, a  



viscosity index of 120 or higher and a kinematic viscosity at 100C of
4.5-20 mm2/s.  9. The lubricating oil composition for an internal
combustion engine according to claim 8, wherein the feed stock oil
contains at least 50 % 5by mass slack wax obtained by solvent
dewaxing of a lubricating base oil.  10. The lubricating oil
composition for an internal combustion engine according to any one of
claims 7 to 9, wherein the low-temperature viscosity grade is SAEOW
or 5W and the high-temperature viscosity 10grade is SAE30 or greater.
11. The lubricating oil composition for an internal combustion engine
according to any one of claims 7 to 10, wherein the CCS viscosity at
- 35C is not greater than 6,000 mPa.s.      12. The lubricating oil
composition for an internal combustion engine 15according to any one
of claims 7 to 11, wherein the MRV viscosity at -40C is not greater
than 20,000 mPa.s.  13. A method for producing a lubricating oil
composition for an internal combustion engine comprising: blending a
first lubricating base oil component having a urea adduct  20 value
of not greater than 4 % by mass, a viscosity index of 100 or higher
and a kinematic viscosity at 100C of at least 3.5 mm2/s and less than
4 5 mm2/s, and a second lubricating base oil component having a urea
adduct value of not greater than 4 % by mass, a viscosity index of
120 or greater and a kinematic viscosity at 100C of 254.5-20 mm2/s,
to obtain a lubricating base oil having a viscosity index of 100 or
higher, an initial boiling point of not higher than 400C, a  90%
distillation temperature of 470C or higher and a difference between
the 90% distillation temperature and a 10% distillation temperature
of at least a 70C, and adding an ashless antioxidant containing no
sulfur as a constituent 5  element, and at least one selected from
among ashless antioxidants containing sulfur as a constituent element
and organic molybdenum compounds to the lubricating base oil.  14. A
lubricating oil composition for an internal combustion engine,
comprising: 10a lubricating base oil having a urea adduct value of
not greater than 4 % by mass and a viscosity index of 100 or higher;
and       a poly(meth)acrylate having a weight-average molecular
weight of 200,000-400,000.  15. The lubricating oil composition for
an internal combustion engine 15  according to claim 14, wherein the
lubricating base oil is a lubricating base oil obtained by a step of
hydrocracking/hydroisomerization of a feed stock oil containing
normal paraffins so as to obtain a treated product having a urea
adduct value of not greater than 4 % by mass and a viscosity index of
100 or higher. 2016. The lubricating oil composition for an internal
combustion engine according to claim 15, wherein the feed stock oil
contains at least 50 % by mass slack wax obtained by solvent dewaxing
of a lubricating base oil. 






