
CLAIMS 

[Claim 1] 

A method for producing a highly aromatic base oil corapt :mg: 

5 a step of hydrorefming a clarified oil to obtain a bight aromatic 

base oil having an aromatic content of 50 % by r •ss or more 

deteiuiined by a column chromatography analysis method. 

[Claim 2] 

The method for producing a highly arom..tic base oil according 

10 to claim 1, wherein the step of hydrorefining 	clarified oil is perfomied 

under conditions of a hydrogen press 	e of 5M to 20.0 IVifa, a 

temperature of 280 to 400°C, a hydrogen oil ratio of 300 to 750 HA, 

and a space velocity of 0.3 to 2.0 If 

[Claim 3] 

15 A method for produce g a mixed-base oil comprising: 

a first step of h 	orefning a clarified oil to obtain a highly 

aromatic base oil hav g an aromatic content of 50 % by mass or more 

determined by a co 	1 	chromatography analysis method; and 

a secon• step of mixing the highly aromatic base oil and one or 

20 more base o', s selected from a mineral oil and a synthetic oil other than 

the high 	aromatic base oil to obtain a mixed-base oil having an 

atom. c content of 50 % by mass or more determined by a column 

c 	imatography analysis method, an aniline point of 100°C or 

ess, %CA  of 20 to 80 according to ASTM D2140, a pow point of +10°C 

25 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 oil 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 total content of the following arm 	atic 

5 compounds 1) to 8): 

10 

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. 

15 [Claim 5] 

A highly aromatic Base oil obtainable by the producing method 

according to claim 1 or 	, wherein 

the highly . innatic base oil has an aromatic content of 50 % by 

mass or more ietermined by a column chromatography analysis 

20 method, an 	line point of 60°C or less, %CA  of 30 to 80 according to 

ASTM D 	40, a pour point of +10°C or less, a kinematic viscosity at 

40°C . 	100 mm2/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. 

'aim 6] 

25 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 content of 50 % by mass or 

more determined by a column chromatography analysis method, .n  

aniline point of 100°C or less, %CA  of 20 to 80 according to . STM 

5 D2140, a pour point of +10°C or less, a glass-transition poin of -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 	cla*1 	6, 	wherein 	the 

mixed-base oil has a content of benzo(a)pyrene .f t ppm by mass or 

10 less, and a total content of the following arom• lc compounds 1) to 8): 

15 

1) benzo(a)pyrene, 

2) benzo(e)pyrene, 

3) benzo(a)anthracene, 

4) chrysene, 

5) benzo(b)fluoranthe 

6) benzo(jj)fluorant ene, 

7) benzo(k)fluo r.nthene, and 

8) dibenzo(. 	)anthracene 

of 10 ppm by m..s or less. 

20 [Claim 8] 

A 	ethod for producing a highly aromatic base oil comprising: 

a step of hydrorefning a clarified oil to obtain a highly aromatic 

bast oil having an aromatic content of 50 % by mass or more 

e ermined by a column chromatography analysis method, an aniline 

25 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. 

[Claim 9] 

The method for producing a highly aromatic base oil according 

to claim 8, wherein the step of hydroref ing a clarified oil is performed 

under conditions of a hydrogen 	essure of 10.0 to 20.0 MPa, a 

temperature of 280 to 400°C, a 	drogen oil ratio of 300 to 750 NL/L, 

and a space velocity of 0.3 to 	.0 h-1. 

[Claim 10] 

A method for p a clueing a mixed-base oil comprising: 

a East step 2f hydrorefining a clarified oil to obtain a highly 

aromatic base of 	aving an aromatic content of 50 % by mass or more 

determined b 	a column chromatography analysis method, an aniline 

point of 6 e • 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) benzoNfluoranthene, 

6) benzo(j)fluoranthene, 

7) benzo(k)fluoranthene, and 

8) dibenzo(a,h)anthracene 

5 of 10 ppm by mass or less; and 

a second step of mixing the highly aromatic base o 	and one or 

more base oils selected from a mineral oil and a synthe c oil other than 

the highly aromatic base oil to obtain a mixed-, se oil having an 

aromatic content of 50 % by mass or more de rmin.ed by a column 

10 chromatography analysis method, an ani 4 e point of 100°C or 

less, %CA  of 20 to 80 according to ASTM 1'42140, 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 b 	o(a)pyrene of 1 ppm by mass or 

less, and a total content of the fo owing aromatic compounds 1) to 8): 

15 1) benzo(a)pyrene, 

2) benzo(e)pyrene 

20 

3) benzo(a)ant I acene, 

4) chrysene, 

5) benzo PD)fluoranthene, 

6) be i o(j)fluoranthene, 

7) . en7o(k)fluoranthene, and 

) dibenzo(a,h)anthracene 

of 1 t ppm by mass or less. 

' laim 11] 

25 A highly aromatic base oil obtained by the producing method 

according to claim 8 or 9, wherein 
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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 • 

ASTM D2140, a pour point of +10°C or less, a kinematic viscos 	at 

5 40°C of 100 mm2/s or more, a glass-transition point of -30°C to 90°C, a 

rate of aromatic carbon of 0.1 to 0.5, a content of benzo(a)9 rene of 1 

ppm by mass or less, and a total content of the folio mg aromatic 

compounds 1) to 8): 

10 

15 

1) benzo(e)pyrene, 

2) benzo(e)pyrene, 

3) benzo(a)anthracene, 

4) chrysene, 

5) benzo(b)fluoranthene, 

6) benzo(j)fluoranthene, 

7) benzo(k)fluoranthen- , and 

8) dibenzo(a,h)anthr cene 

of 10 ppm by mass or le . 

[Claim 12] 

A mixed-'ase oil comprising the highly aromatic base oil 

20 according to c : ii 11 and one or more base oils selected from a mineral 

oil and a s 	thetic oil other than the highly aromatic base oil, wherein 

. e mixed-base oil has an aromatic content of 50 % by mass or 

mor 	determined by a column chromatography analysis method, an 

. 	line point of 100°C or less, %CA  of 20 to 80 according to ASTM 

25 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 
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benzo(a)pyrene of 1 ppm by mass or less, and a total content of the 

following aromatic compounds 1) to 8): 

5 

1) benzo(a)pyrene, 

2) benzo(e)pyrene, 

3) benzo(a)anthracene, 

4) chrysene, 

5) benzo(b)fluoranthene, 

6) benzo(i)fiuoranthene, 

7) benzo(k)fluoranthene, and 

10 8) dibenzo(a,h)anthracene 

of 10 ppm by mass or less. 

[Claim 13] 

A method for producing a 	!lily aromatic base oil comprising: 

a first step 	of hydro -fining a clarified 	oil 	to 	obtain 	a 

15 hydrorefined oil; and 

a second step of . sctionation-treating and/or adsorption-treating 

the hydrorefined oil 	4 obtain a highly aromatic base oil having an 

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

chromatograph analysis method, a content of benzo(a)pyrene of 1 ppm 

20 by mass o 	less, and a total content of the following aromatic 

compo 	.s 1) to 8): 

25 

1) benzo(a)pyrene, 

2) benzo(e)pyrene, 

3) benzo(a)anthracene, 

4) chrysene, 

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

7) benzo(k)fluoranthene, and 

8) dibenzo(a,h)anthracene 

of 10 ppm by mass or less. 

5 [Claim 14] 

10 

The method for producing a highly aromatic base t 	according 

to claim 13, wherein the first step of hydrorefining . clarified oil is 

perfoitued under conditions of a hydrogen pressure .r 5.0 to 20.0 lviPa, 

a temperature of 280 to 400°C, a hydrogen oil ra o of 300 to 750 NL/L, 

and a space velocity of 0.3 to 2.0 If'. 

[Claim 15] 

A method for producing a mixet-base oil comprising: 

a first 	step 	of hydrore 	IS t g 	a 	clarified 	oil 	to 	obtain 	a 

hydrorefined oil; 

15 a second step of frac .nation-treating and/or adsorption-treating 

the hydrorefined oil to • ttain a highly aromatic base oil having an 

aromatic content of 5 ti % by mass or more determined by a column 

chromatography an ysis method, a content of benzo(a)pyrene of 1 ppm 

by mass or 1-:s,and a total content of the following aromatic 

20 compounds 	to 8): 

25 

1 	senzo(a)pyrene, 

2) benzo(e)pyrene, 

3) benzo(a)anthracene, 

4) chrysene, 

5) benzo(b)fluoranthene, 

6) benzo(j)fluoranthene, 
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7) benzo(k)fluoranthene, and 

8) dibenzo(a,h)anthracene 

of 10 ppm by mass or less; and 

a third step of mixing the highly aromatic base oil and e. e or 

5 more base oils selected from a mineral oil and a synthetic oil o 4 er than 

the highly aromatic base oil to obtain a mixed-base of 	having an 

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

chromatography 	analysis 	method, 	an aniline 	pu 	I. of 100°C 	or 

less, %CA  of 20 to 80 according to ASTM D2140 . pour point of -I-10°C 

10 or less, a glass-transition point of -30°C to -.0°C, a rate of aromatic 

carbon of 0.1 to 0.5, a content of benzo(a) iyrene of 1 ppm by mass or 

less, and a total content of the followin: aromatic compounds 1) to 8): 

15 

1) benzo(a)pyrene, 

2) benzo(e)pyrene, 

3) benzo(a)anthracene 

4) chrysene, 

5) benzo(b)fluo - thene, 

6) benzo(j)114oranthene, 

7) benzo I fluoranthene, and 

20 8) dib nzo(a,h)anthracene 

of 10 pp 	ey mass or less. 

[Clai 	6] 

A highly aromatic base oil obtainable by the producing method 

ccording to claim 13 or 14, wherein 

25 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 60°C or less, %CA  of 30 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 0.7. 

[Claim 17] 

A mixed-base oil comprising -the highly aromatic .:se oil 

according to claim 16 and one or more base oils selected froi 	a mineral 

oil and a synthetic oil other than the highly aromatic base . i, wherein 

the mixed-base oil has an aromatic content of .0 % by mass or 

more determined by a column chromatography 	alysis method, an 

aniline point of 100°C or less, %CA  of 20 to 	according to ASTM 

D2140, a pour point of +10°C or less, a glas -transition point of -30°C 

to -60°C, and a rate of aromatic carbon of t.l to 0.5. 
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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 
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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 mm2/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 oil 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 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, %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)fluoranthene, 

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 oil 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 rnm2/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 oil 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)  

6)  

7)  

8)  

benzo(b)fluoranthene, 

benzo(j)fluoranthene, 

benzo(k)fluoranthene, and 

dibenzo(a,h)anthracene 

of 10 ppm by mass or less. 

40 


