
(i2) mwu ft iz s-5 ivx m £ titz s issaj n 
d9) mm 

IHMMi 
(43) m&'&m a 

2016^1 R 1 0(07.01.2016) WIPOIPCT 

(10) 
WO 2016/002268 A1 

(51) 
C10M125/02 (2006.01) 
C01B 31/04 (2006.01) 
C10N 20/06 (2006.01) 
C10N 30/06 (2006.01) 

(21) 

(22) g&ttHQ: 
(25) 

(26) 

(30) 

(71) 

(72) 

s In: 

C10N 40/02 (2006.01) 
C10N 40/04 (2006.01) 
C10N 40/25 (2006.01) 
C10N 50/10 (2006.01) 

PCT/JP2015/058789 

2015 ^ 3 M 23 0(23.03.2015) 

V—£: 
PCT/JP2014/073838 2014 ^9 M 9 0(09.09.2014) JP 
PCT/JP2015/055977 2015 ^ 2 M 27 0(27.02.2015) JP 

ttiSIA: ^7 7 1^^7'^ h" 
(GRAPHENE PLATFORM CORPORATION) [JP/JP]; 
T 1500022 —Tg 1 5# 
1 -*§• Tokyo (JP). 

^ BJ # : ft £ J11 IE /p (HASEGAWA Shoji); T 
1500022 — 1 5f1 

^77i>777h7#-Aftp?i ft 
Tokyo (JP). (KAMIYA Nagisa); T 1500022 

i5ti^ ^7 
? I > 3?^ y h ? * — fa Tokyo (JP). 

(74) ft I A : S iE %U%, $1- (SHIGENOBU Kazuo et 
al.); T 1028578 KifvflW-tH 4 # 1 
jS—T>=i— M 9® Tokyo (JP). 

(8i) (^ro&i^psy > 
IS ft nj f b): AE, AG, AL, AM, AO, AT, AU, AZ, BA, 
BB, BG, BH, BN, BR, BW, BY, BZ, CA, CH, CL, CN, 
CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE, EG, ES, 
FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, 
IR, IS, JP, KE, KG, KN, KP, KR, KZ, LA, LC, LK, LR, 
LS, LU, LY, MA, MD, ME, MG, MK, MN, MW, MX, 
MY, MZ, NA, NG, NI, NO, NZ, OM, PA, PE, PG, PH, 
PL, PT, QA, RO, RS, RU, RW, SA, SC, SD, SE, SG, SK, 
SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA, 
UG, US, UZ, VC, VN, ZA, ZM, ZW. 

(84) (Dmmo 
11^ nlfb): ARIPO (BW, GH, GM, KE, LR, LS, MW, 
MZ, NA, RW, SD, SL, ST, SZ, TZ, UG, ZM, ZW), 3- — 
r>7 (AM, AZ, BY, KG, KZ, RU, TJ, TM), 3 — 
• V / ^ (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE, 
ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, 
MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM, TR), 
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, KM, 
ML, MR, NE, SN, TD, TG). 

mm-'fn 
(54) Title: COMPOSITE LUBRICATING MATERIAL, ENGINE OIL, GREASE, AND LUBRICATING OIL 

(54)fgBJCD:g^ I > v -Ok U — XRXfffl'M jfi 

cc 

20% 30% 

Rate (3R) 

50% 

00 

CJ 
CJ o 
© 
v© 
i-H o 
CJ 

o 
& 

AA Coefficient of friction (|j) 
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(57) Abstract: Provided are a composite lubricating material having superior lubricity, an engine oil, a grease, and a lubricating oil. 
The composite lubricating material results from graphene delaminated from at least a graphitic carbon material and/or a graphitic 
carbon member being dispersed in a matrix, and is characterized in that the graphitic carbon material has rhombohedral graphite lay­
ers (3R) and hexagonal graphite layers (2H), and the fraction Rate (3R) defined by the following formula 1 resulting from an X-ray 
diffraction method of the rhombohedral graphite layers (3R) and the hexagonal graphite layers (2H) is at least 31%: Rate (3R) = P3/ 
(P3+P4)xl00 ...(formula 1). Here, P3 is the peak strength in the (101) plane resulting from the X-ray diffraction method of the 
rhombohedral graphite layers (3R), and P4 is the peak strength in the (101) plane resulting from the X-ray diffraction method of the 
hexagonal graphite layers (2H). 
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