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CLAIMS

{Claim 1]

A method for producing a highly aromatic base oil compriging:

a step of hydrorefining a clarified oil to obtain a highly/aromatic
base oil having an aromatic content of 50 % by mdss or more
determined by a column chromatography analysis methgd.

[Claim 2]

The method for producing a highly arompétic base oil according
to claim 1, wherein the step of hydrorefining 4 clarified oil is performed
under conditions of a hydrogen pressre of 5.0 to 20.0 MPa, a
temperature of 280 to 400°C, a hydroden oil ratio of 300 1o 750 NL/L,
and a space velocity of 0.3 to 2.0h/.
{Claim 3]

A.method for producifig 2 mixed-base oil comprising:

a first step of hydrorefining a clarified oil to obtain a highly
aromatic base oil haviig an aromatic content of 50 % by mass or more
determined by a cg chromatography analysis method; and

a secong’step of mixing the highly aromatic base oil and one or
more base oifs selected from a mineral oil and a synihetic oil other than
the highl¥ aromatic base oil to obtain a mixed-base oil having an

aromgfic content of 50 % by mass or more determined by a column
ess, %C4 0f 20 to 80 according to ASTM D2140, a pour point of +10°C

or less, a glass-transition point of -30°C to -60°C, and a rate of aromatic

carbon of 0.1 to 0.5.
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[Claim 4]

The method for producing a mixed-base ¢il according to claim
3, wherein the mixed-base oil has a content of benzo(a)pyrene of 1 p
by mass or less, and a toial content of ihe following ar
compounds 1} to 8):

1) benzo(a)pyrene,

2) benzo(e)pyrene,

3) benzo(ajanthracene,

4) chrysene,

5) benzo(b)fluoranthene,

6) benzo(j yfluoranthene,

7) benzo(k)fluoranthene, and

8) dibenzo(a,h)anthracene
of 10 ppm by mass or less.
[Claim 5]

A highly aromatic base oil obtainable by the producing method
according to claim 1 or/Z, wherein

the highly

mass or more

matic base oil has an aromatic content of 50 % by
etermined by a column chromatography analysis
method, an agiline point of 60°C or less, %C, of 30 to 80 according to
ASTM D2140, a pour point of +10°C or less, a kinematic viscosity at
40°C of 100 rum*/s or more, a glass-transition point of -30°C to -60°C,
and/a rate of aromatic carbon of 0.1 to 0.5.
“laim 6]

A mixed-base oil comprising the highly aromatic base oil

according to claim 5 and one or more base oils selected from a mineral
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oil and a synthetic oil other than the highly aromatic base oil, wherein

the mixed-base oil has an aromatic confent of 50 % by mass or
more determined by a column chromatography analysis method, An
aniline pomt of 100°C or less, %C, of 20 o 80 according to
D2140, a pour point of +10°C or less, a glass-transition point/0f -30°C
to ~60°C, and a rate of aromatic carbon of 0.1 to 0.5.
[Claim 7]

The mixed-base oil according to claimy/ 6, wherein the
mixed-base oil has a content of benzo(a)pyrene Af 1 ppm by mass or
less, and a total content of the following aromsiic compounds 1) to 8):

1) benzo(a)pyrene,

2) benzo(e)pyrene,

3) benzo{a)anthracene,

4} chrysene,

5) benzo(b)fluoranthe

6) benzo(j fluorantiene,

7) benzo(k)fluopanthene, and

8) dibenzo(géh)anthracene
of 10 ppm by maés or less.

[Claim ]

A ghethod for producing a highly aromatic base oil comprising:

a step of hydrorefining a clarified oil to obtain a highly aromatic
basg/ oil having an aromatic content of 50 % by mass or more
etermined by a column chromatography apalysis method, an aniline

point of 60°C or less, a content of benzo(a)pyrene of 1 ppm by mass or

less, and a total content of the following aromatic compounds 1) to 8):
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1) benzo(a)pyrene,

2} benzo(s)pyrene,

3) benzo(a)anthracene,

4} chrysene,

5) benzo(b)fluoranthene,

6) benze(jMluoranihene,

7) benzo{k)fluoranthene, and

8) dibenzo(a,h)anthracene
of 10 ppm by mass or less.

[Claim 9}

The method for producing a highly/aromatic base oil according
to claim 8, wherein the step of hydrorefifiing a clarified oil is performed
under conditions of a hydrogen pfessure of 10.0 to 20.0 MPa, a
temperature of 280 to 400°C, a lyydrogen oil ratio of 300 to 750 NL/L,
and a space velocity of 0.3 to Z0 b\,

[Claim 10]

A method for prdducing a mixed-base oil comprising:

a first step gf hydrorefining a clarified oil to obtain a highly
aromatic base oil/having an aromatic content of 50 % by mass or more
determined by a column chromatography analysis method, an aniline
point of 60°C or less, a content of benzo(a)pyrene of 1 ppm by mass or
less, a total content of the following aromatic compounds 1) to 8):
1) benzo(a)pyrene,

2) benzo(e)pyrene,
3) benzo(a)anthracene,

4) chrysene,
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5) benzo(b)jflucranthene,

&) benzo(j)fluoranthene,

7) benzo(k)fluoranthene, and
8) dibenzo(a,h)anthracene

of 10 ppm by mass or less; and

a second step of mixing the highly aromatic base ol and one or
more base cils selected from a mineral oil and a synthejic oil other than
the highly aromatic base oil to obiain 2 mixed-pase oil having an
aromatic content of 50 % by mass or more deférmined by a ocolumn

chromatography analysis method, an anil}

e point of 100°C or
less, %C, of 20 to 80 according to ASTM 12140, a pour point of -+10°C
or less, a glass-transition point of -309C to -60°C, a rate of avomatic
carbon of 0.1 to 0.5, a content of b
less, and a total content of the following aromatic compounds 1) to 8):
1) benzo(a)pyrene,
2) benzo(e)pyrene
3) benzo(a)anthracene,
4) chrysene,
5) benzob)fluoranthene,

6) begZo(3){luoranthene,

A highly aromatic base oil obtained by the producing method

according to claim 8§ or 9, wherein
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the highly arcmatic base oil has an aromatic content of 50 % by
mass or more determined by a column chromatography analysis
method, an aniline point of 60°C or less, %, of 30 to 80 according
ASTM D2140, a pour point of +10°C or less, a kinematic viscosify at
40°C of 100 mm?/s or more, a glass-transition point of -30°C to A0°C, a
ate of aromatic carbon of 0.1 to 0.5, a content of benzo(a)
ppm by mass or less, and a total conient of the following aromatic
compounds 1) fo 8}:

1} benzo(a)pyrene,

2) benzo{e)pyrene,

3) benzo(a)anthracene,

4) chrysene,

5) benzo{b)fluoranthene,

6) benzo(j)fluoranthene,

7} benzo(k)fluoranthen:

8) dibenzo(a,h)anthrzcene

and

[Claim 12]

A mixed-Wase oil comprising the highly aromatic base oil
according to cJdim 11 and one or more base oils selected from a mineral
oil and a syfthetic oil other than the highly aromatic base oil, wherein
e mixed-base oil has an aromatic content of 50 % by mass or
morg’ determined by a colxmn chromatography analysis method, an
iline point of 100°C or less, %C, of 20 to 80 according to ASTM
32140, a pour point of +10°C or less, a glass-transition point of -30°C

to -60°C, a rate of aromatic carbon of 0.1 to 0.5, a content of
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venzo(zjpyrene of 1 ppm by mass or less, and a total content of the

following aromatic compounds 1) to 8):

1) benzo(ajpyrene,

2} benzo(e)pyrene,

3) benzo(a)anthracene,

4) chrysene,

5) benzo(b)fluoranthene,

0} benzo(j ifiuoranthene,

7) venzo(k)flucranthene, and

8) dibenzo(a,h)anthracene
of 10 ppm by mass or less.
[Claim 13]

A method for producing a hjghly aromatic base oil comprising;:

a first step of hydropefining a clarified oil fo obtain a
hydrorefined oil; and

a second step of

the hydrorefined oil

ctionation-treating and/or adsorption-treating
obtain a highly aromatic base oil having an
aromatic content of 50 % by mass or more determined by a column
chromatography/&nalysis method, a content of benzo(a)pyrene of 1 ppm

by mass oy/less, and a total content of the following aromatic

1) benzo(a)pyrene,

2) benzo(e)pyrene,

3) benzo(a)anthracene,
4) chrysene,

5) benzo(b)fluoranthene,
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&) benzo(j )fluoranthene,

7} benzo(k)fluorauthene, and

8) dibenzo{a,h)anthracene
of 10 ppm by mass or less.

[Claim 14]

The method for producing a highly aromatic base ¢il according
to claim 13, wherein the first step of hydrorefining g/clarified oil is
performed under conditions of a hydrogen pressure g1 5.0 to 20.0 MPa,
a temperature of 280 to 400°C, a lrydrogen ol raf#o of 300 to 750 NL/L,
and a space velocity of 0.3 te 2.0 1™,
{Claim 15]

A method for producing a mixed-base ail compnsing:

a fixrst step of hydrore a clarified oil to obtain a

oQ

hydrorefined oil;

a second step of fractjénation-treating and/or adsorption-treating
the hydrorefined oil to obtain a highly aromatic base oil having an-
aromatic content of 50’ % by mass or more determined by a column
chromatography anglysis method, a content of benzo(a)pyrene of 1 ppm
by mass or legs, and a total content of the following aromatic

compounds

2} benzo{e)pyrene,

3) benzo(a)anthracene,
4) chrysene,

5) benzo(b)fiuoranthene,
6) benzo(j)fluoranthene,
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7} benzo(l)fluoranthene, and

8) dibenzo(a,h)anthracens
of 18 ppim by mass or less; and

a third step of mixing the highly aromatic base oil and
more base oils selecied from a mineral oil and a synthetic oil gfher than
the highly aromatic base oil to obtain a mixed-base oi} having an

aromatic content of 50 % by mass or more determined by a column

Pt ¥ ol

chromatography analysis method, an wsullpe poft of 1006°C or
less, %C, of 26 to 80 according to ASTM 132140, 4 pour point of +10°C
or less, a glass-transition peint of -30°C {0 -80°C, a rate of aromatic
carbon of 0.1 to 0.5, a conteni of benzo(a)gyrene of 1 ppm by mass or
less, and a total content of the following Aromatic compounds 1) to 8}:
1) benzo(a)pyrene,

2) benzo(e)pyrene,

A highly aromatic base oil obtainable by the producing method
ccording to claim 13 or 14, wherein
the highly aromatic base oil has an aromatic content of 50 % by

mass or more determined by a column chromatography analysis
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method, an aniline point of 6G°C or less, %C, of 30 to 80 according to
ASTM D2140, a pour peint of +10°C or less, a glass-transition point of
-3G°C 10 -60°C, and a rate of aromatic carbon of 0.1 to 0.7.
[Claim 17}

A mixed-base oil comprising the highly aromatic
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more determined by & columa chromatography gfialysis method, an
aniline point of 100°C or less, %, of 20 to 50 according o ASTM
D21490, a pour point of -+10°C or less, a glasg-transition point of -30°C

to -60°C, and a rate of aromatic carbon of 2.1 to 0.5.




CLAIMS

1. A method for producing a mixed-base oil comprising:

hydrorefining a clarified oil to obtain a highly aromatic base oil having an
aromatic content of 50 % by mass or more determined by a column chromatography
analysis method; and

mixing the highly aromatic base oil and one or more base oils selected from a
mineral oil and a synthetic oil other than the highly aromatic base oil to obtain a
mixedbase oil having an aromatic content of 50 % by mass or more determined by a
column chromatography analysis method, an aniline point of 100°C or less, %Ca of 20
to 80 according to ASTM D2140, a pour point of +10°C or less, a glass-transition point
of -30°C to -60°C, and a rate of aromatic carbon of 0.1 to 0.5.

2. The method for producing a mixed-base oil according to claim 1, wherein
the mixed-base oil has a content of benzo(a)pyrene of 1 ppm by mass or less, and a total
content of the following aromatic compounds 1) to 8):

1) benzo(a)pyrene,

2) benzo(e)pyrene,

3) benzo(a)anthracene,

4) chrysene,

5) benzo(b){fluoranthene,

6) benzo(j)fluoranthene,

7) benzo(k)fluoranthene, and
8) dibenzo(a,h)anthracene

of 10 ppm by mass or less.

3. A mixed-base oil comprising:

a highly aromatic base oil, obtained by a method comprising hydrorefining a

35



clarified oil to obtain a highly aromatic base oil having an aromatic content of 50 % by

mass or more determined by a column chromatography analysis method,

and having an aromatic content of 50 % by mass or more determined by a
column chromatography analysis method, an aniline point of 60°C or less, %Ca of 30 to
80 according to ASTM D2140, a pour point of +10°C or less, a kinematic viscosity at
40°C of 100 mma2/s or more, a glass-transition point of -30°C to -60°C, and a rate of

aromatic carbon of 0.1 to 0.5;

and one or more base oils selected from a mineral oil and a synthetic o1l other

than the highly aromatic base oil, wherein

the mixed-base oil has an aromatic content of 50 % by mass or moredetermined
by a column chromatography analysis method, an aniline point of 100°C or less, %Ca of
20 to 80 according to ASTM D2140, a pour point of +10°C or less, a glass-transition
point of -30°C to -60°C, and a rate of aromatic carbon of 0.1 to 0.5.

4. The mixed-base oil according to claim 3, wherein the mixed-base oil has a
content of benzo(a)pyrene of 1 ppm by mass or less, and a total content of the following

aromatic compounds 1} to 8):
1) benzo(a)pyrene,
2) benzo(e)pyrene,
3) benzo(a)anthracene,
4) chrysene,
5) benzo(b)fluoranthene,
6) benzo(j)fluoranthene,
7) benzo(k)fluoranthene, and
8) dibenzo(a,h)anthracene

of 10 ppm by mass or less.
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5. A method for producing a highly aromatic base o1l comprising:

hydrorefining a clarified o1l to obtain a highly aromatic base oil having an
aromatic content of 50 % by mass or more determined by a column chromatography
analysis method, an aniline point of 60°C or less, %Ca of 30 to 80 according to ASTM
D2140, a pour point of +10°C or less, a kinematic viscosity at 40°C of 100 mm2/s or
more, a glass-transition point of -30°C to -60°C, a rate of aromatic carbon of 0.1 to 0.5,
a content of benzo(a)pyrene of 1 ppm by mass or less, and a total content of the

following aromatic compounds 1) to 8):
1) benzo(a)pyrene,
2) benzo(e)pyrene,
3) benzo(a)anthracene,
4) chrysene,
5) benzo(b){luoranthene,
6) benzo(j)fluoranthene,
7) benzo(k)fluoranthene, and
8) dibenzo(a,h)anthracene

of 10 ppm by mass or less.

6. The method for producing a highly aromatic base oil according to claim 5,
wherein hydrorefining a clarified oil is performed under conditions of a hydrogen
pressure of 10.0 to 20.0 MPa, a temperature of 280 to 400°C, a hydrogen o1l ratio of 300
to 750 NL/L, and a space velocity of 0.3 to 2.0 h.1.

7. A method for producing a mixed-base oil comprising:

hydrorefining a clarified oil to obtain a highly aromatic base oil having an
aromatic content of 50 % by mass or more determined by a column chromatography
analysis method, an aniline point of 60°C or less, a content of benzo(a)pyrene of 1 ppm

by mass or less, and a total content of the following aromatic compounds 1) to 8):
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1) benzo(a)pyrene,

2) benzo(e)pyrene,

3) benzo(a)anthracene,

4) chrysene,

5) benzo(b)fluoranthene,

6) benzo(j)fluoranthene,

7) benzo(k)fluoranthene, and

8) dibenzo(a,h)anthracene
of 10 ppm by mass or less; and

mixing the highly aromatic base oil and one or more base oils selected from a
mineral oil and a synthetic oil other than the highly aromatic base oil to obtain a
mixed-base oil having an aromatic content of 50 % by mass or more determined by a
column chromatography analysis method, an aniline point of 100°C or less, %Ca of 20
to 80 according to ASTM D2140, a pour point of +10°C or less, a glass-transition point
of -30°C to -60°C, a rate of aromatic carbon of 0.1 to 0.5, a content of benzo(a)pyrene
of 1 ppm by mass or less, and a total content of the following aromatic compounds 1) to
8):

1) benzo(a)pyrene,

2) benzo(e)pyrene,

3) benzo(a)anthracene,

4) chrysene,

5) benzo(b)fluoranthene,

6) benzo(j)fluoranthene,

7) benzo(k)fluoranthene, and
8) dibenzo(a,h)anthracene

of 10 ppm by mass or less.
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8. A highly aromatic base oil, wherein the highly aromatic base oil has an
aromatic content of 50 % by mass or more determined by a column chromatography
analysis method, an aniline point of 60°C or less, %Ca of 30 to 80 according to ASTM
D2140, a pour point of +10°C or less, a kinematic viscosity at 40°C of 100 mmo/s or
more, a glass-transition point of -30°C to -60°C, a rate of aromatic carbon of 0.1 to 0.5,
a content of benzo(a)pyrene of 1 ppm by mass or less, and a total content of the
following aromatic compounds 1) to 8):

1) benzo(a)pyrene,

2) benzo(e)pyrene,

3) benzo(a)anthracene,

4} chrysene,

5} benzo(b)fluoranthene,

6) benzo(j)fluoranthene,

7} benzo(k)fluoranthene, and
8) dibenzo(a,h)anthracene

of 10 ppm by mass or less.

9. A mixed-base o1l comprising the highly aromatic base oil according to
claim 8 and one or more base oils selected from a mineral oil and a synthetic oil other
than the highly aromatic base oil, wherein the mixed-base oil has an aromatic content of
50 % by mass or more determined by a column chromatography analysis method, an
aniline point of 100°C or less, %Ca of 20 to 80 according to ASTM D2140, a pour point
of +10°C or less, a glass-transition point of -30°C to -60°C, a rate of aromatic carbon of
0.1 to 0.5, a content of benzo(a)pyrene of 1 ppm by mass or less, and a total content of
the following aromatic compounds 1) to 8):

1) benzo{a)pyrene,
2) benzo(e)pyrene,
3) benzo(a)anthracene,
4) chrysene,
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5) benzo(b)fluoranthene,

6) benzo(j)fluoranthene,

7) benzo(k)fluoranthene, and
8) dibenzo(a,h)anthracene

of 10 ppm by mass or less.
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