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AA B4& 0 F 29 &

Z,:
(54) A2 3EFS 7= AHPA AIE &8 FAHE

(567) 2 ¢oF
Boatmg o o FAeks 7hx|E= AL AW (four-stroke engine) & &8 XA RO T3 AOoEA,
a) APT EFd we 25 -V o, wiEdsA 25 I Ex IV 2¥olA, Agd s o]4e] 7142 (base
oil),
b) Z#o]aY-®l(polyisobutene; PIB) 39 FF33EL IFoA A8d sy o]de &y dexez
gy =, 100Col e BTd=(kinematic viscosity)7} 75 WA 3,000 cSt<l, % PAO(heavy PAQ)olA Aelxl Z
ol skl FFE (b)), ¥
¢) 3H8F4) R(OH), (COOR'(OH),),¢ Hol% shite] o 2e|2; & Eatahn,
0 WA 89 A4, ulgAsiAE 1 WA 49 AFolw, 7] n 1 WA 89 A4, ulgdsiAl= 1 WA
, 0 WX 89 A4, vtFAsAE 1 WA 49 o), T3 & ptmi= 0 o]/do|n, A7)
7] R'2 A7, s o) el wWEE aFo R Audom XFEa, 1 UX 30 g4 UAE EFSiE, X
3l e B3, A Ee 271389 g34i aF, 9 I BYelEgd (borated) FEAE YEM I,
FAELS ASTM D874 E ol we} =43 33| E(sulfated ash)9] FgFo] 0.5% o]sle]™, ASTM D5185 3%
Fol W2 =43 9 FHeko] 500ppm ©]dko]aL, ASTM D5185 E&ol wel =43k 3+ 3efo] 0,297 wholt),
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58379 ¥

A7 1

o %S A= AR AR (four-stroke engine) ¥ &8 ZAERA,

a) APl ¥5ol W T -V o4, utEAsA 1F I T IV 2delA], Ads sk oo 71412 (base
oil),

b) E#lo]lAfdl(polyisobutene; PIB) F&e F3Fs§ES LwddA Ag= 6}1/} olAFe] F}rEy MEiz o=
3= 100CAA Y TAE(kinematic viscosity)ZF 75 WAl 3,000 cStQl, % PAO(heavy PAQ)olA AeEis

Aol shte] BFHE (b)), %
¢) 3+82] R(OH), (COOR'(OH),),ol Holx aslhite] ol ~HZE; & ¥3aln,

471 m 0 WA 89 A, whEASHAE 1 WAl 49 Aelw, A7) nd 1 WA 89 A, wpeAsA= 1
A 4o Xé?"]l, 471 pi= 0 WA 89 A, whEAsHAlE 1 WA 49 Aol T 9 ptmi= 0 o]/delH,
Ak

A7) R B 7] R' 47, Skt o]l u ?‘E}f JFoR Adadon X33, 1 WA 30 B YAE X}
=, Ei} TE By, A8 £ 2739 gslgda a5, ¥ 2 2o Estd (borated) FEAE YER L
A7) ZAES ASTM D874 FFo| wet =A% a4k Dil-r(sulfated ash) 9] &ako] 0.5% o]slo]m, ASTM D5185 &
o W2 A3 ¢l 3eko] 500ppm ©]dke]iL, ASTM D5185 o wie} =43+ 3 Lako] 0.2%7) 5kl &3 x
AE.

AT 2

7] =" Z()E 7] R 2Fdd &3te ok shuhel aksr1(0071)7F gla, 47] O 7= 47 R &9l
AFsle ol 2~HZ 2879 C0 28719 giel st &), wEr e 7iek fXo] $Xstn W/ EE

471 R el Sk Aol shuke] #Ask7I(0 7D 7F f1ar, 7] O 7= R 255 'o] Adshs od=HE 2
§719] C00 #8719 Abaell thate] wieh, vl = wlE f|ol fAehs, &8 A=

hul

A18 e A2l ojA,

A7 A z=El2 ()9 37 R 2FS GCyp, HFEAEAE GG 15s UYEiE, &8 =4%
A3 4

A3l ol A,

@17] p=0 o]/wo]tq7

F7] Al 2=HE(c)e] 7] R 252 CCy, MFEASIAE CpCis 252 YEHE, &8 4=

AT 5

A4kl 3loj A,

Holx el 7] odaHE(c)e FYUAE Eo~E|E(glycerol monoester) EE FEAE tolaHE
(glycerol diester)ollA AMelx]a wHlgAstA FENE B2 # o] E(glycerol monooleate), A4S ~H o}
do]E(glycerol stearate) HFXx ZTAE olA~Hol#o]|E(glycerol isostearate) W 159 Ho|E3FFH
(borated) =X dEEE, &8 2=,

T3 6

A|3&ol oA,
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471 n& 1 WA 49 Agolal A7) ol=H=(c)e] 47 R 252 C-C, vaEAsH (-6 1we vehls, &

2=

m&%

AT 7
A6l A,

Hoj = slute] A7) dlaHZ(c)E= AEH o] E(citrate), EFE2EF O] E(tartrate), Zlo]E(malate), FHOE
(lactate), ®tdlg)o]E(mandelate), Z@|ZFdo]E(glycolate), d}o]=ZFA]X 23] Q H|o]E (hydroxypropionate),
o] =E A 2 F el o] E (hydroxyglutarate) & 259 Ho]EdH(borated) FEAA MExE= &8 %

e
3TE 8

A1 WA A7 5 o= T ol oA,

o

}7] ZAEL MILIFE B 2AEdA =Aste] Aok 2.5%9 HA A8 Z7ZH(minimum fuel savings)S o]Zo] U
4 A%k A %2 F3](Furopean Automobile Manufacturers' Association)ellx +A3F ACEA-C1 ¥+
f

specification) e F%she, 8 4=

K

~

AT% 9
A1 WA A8 T o= Foll oA,

A7) ZAES ASTM D445 E&=o &) A4, 100CoA e HH % (kinematic viscosity)”7} 5.6 WA 16.3cSt,
vl s A 9.3 WA 12.5¢5t¢1, §8 2A4E

AT 10
A1g WA A9 7 o= gk ol glojA,
A7) 225 SAEJ300 w-Foll W= 5W30 53 (grade)?l, &8 ZAE.

A3 11

7] 2AES 130 o), vrEASHAIE 150 o)/, o ugAsAE 160 o3 HE A4 VIE 7+, &8 =

A7 714 2 (base oil) TE A7) 714 2 (base 0il1)9 EZTE (a)S A7) ZAEY FHolx 705392, &
g xAMHE
A7 13

A1 WA #1238 F ol 3k ol QlojA,
A7) 7124 LY (base oil) =¥ 714 2 Y(base o0il)e] EIE°

- A7 &8 240 AA Tl 71z, Holk 605 shup o] s M 714 @ U(base oil) %

0]
- A7 &8 2= AA Sl 7z, Aok 105 stk ol 2w IV 71 2 Y(base oil)E £

A1 WA A3 F o= 3 ol lojA,

7] 2AES F PAO(heavy PAO) ZLiolA MEE= 3E (b) % PIB 39 SHIFE 1w/ A9s=

_4_
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=
IM 6%, H}%Z—Ié}ﬂl 2 WA 4%9] Hojx sl 31HE (b) 2 0.1 WA 2.5%, nFE2 A
o] = Rin 5

A4 16
A1g WA A58 F o= 3 ol oA,

71 2AEES obWl ¥ o]E(amine phosphate)ot AEAHom A=, AHA TEHLLFEXAIH O E(zine
dithiophosphate) &2 Holx 3o WnlRAl 3}8E(anti-wear compound)S E§3l=, 98 RAE.

A7 17
A18 WA #1638 F o= T ol oA,

A7) 2B 1% ols), uRASHAE 0.5% o8t A=A TE|QFE AT E(zine dithiophosphate) 3¢ # o
= ghube] ulrA 33HE(anti-wear compound) S EFElE, &8 XAE

_L4

A7) Z2AEL olwl ¥ AdolE(amine phosphate) 82 H7MAIS £E31K &=, &8 FAE.

A18 WA #1838 F o= T+ ol oA,

A7) ZAELS Zgud vpEe REA(friction-modifying additive) S ¥E&alA ZE, £ AL,

A A A9 T o= F el oA,

A7) ZAAEL Aol sltel ArEA Al 33tE(antioxidant compound), WA SFAl F3]E(ashless), WA
A #lE wE olWdtd (aminated) F8 9 Aol® dhbe] AkEbA| A 3gHE (antioxidant compound)S E3HE}

A1g WA #1208 F o= T ol oA,

}6]—

N

| ZAEL 0.01 WA 5% st o)Aabe] AbsbkA] HA71A|(antioxidant additive)E E3Fels=, &8 XA E.
A3 22

A1 WA A2l T o= F Foll oA,

A7) ZAELS ASTM D-2896 FFol| uwel Z2AE, &84 a9y ey ZF olsty, mtEFEAE S84
a3 6.5 e ZE o]sle] BNE 7HA =, 88 A4E

A1 WA A227 T o= 3 ol oA,

1::01'

A7) 2AEL a8z Jd 2 Z(polymeric ester), 2#|¥ FZA|(olefin copolymer; OCP), =d"#@, HElT]

d EE o= AT A (homopolymer) T F5¢A, 2 Zveladd o] E(polymethacrylates; PM
Aol Agg, 0 WA 3%, vk stAE 0 WA 2.5%9] VI-E F3FA (VI-enhancing polymer)E ¥E3téf=,
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A1 WA A28 T o= § Fol mE &8 2 AzEorA

N
E)
to
e
—~
o
1)
w
D
o
—
~—
O

T 74 <d(base oil) EFE (a)dll, #ol= shte] sheke (b) B Hol= shtel 3t

Sz (0)F Tgehs A7 7A=Y,

A7] HA7A A7 E £ 2L 10~-305 %%, wEAsHE 15~205 397 H s 3w,
%=

A7) VI-@4 534 (Vi-enhancing polymer)E &8 ZAE9] 0~3534%2, &8 A Z9] A

ASTM D874 F ol upe} ZA3e ik E(sulfated ash)e] ko] 0.5% o]dtoln], ASTM D5185 Fwof we 34
3k ¢l &eFo] 500ppm ©]3Fo]ar, ASTM D5185 Fs=ol whel =AH3E 3 ghako] 0.2%v] %ol AFYA AR
stroke engine) #&A& HIHA | A=A,

- Aojx &}t 33E (b)), AEx oz PIRY &3 EE= = PAO(heavy PAO);
- Aojx e $Atsl¥ (hydroxylated) olZ=~ElZ(c);

- Adgx oz JwlEA(anti-wear additive) E ¢ H7FA|(extreme pressure additive), FFEAZHA
(friction modifiers), AlgA|(detergent), Al A(antioxidant), HA7|std M A|(overbased
detergent) & IFF7sEHA FS AAGA, FeF ALA(flow point lowering additive), 2FA]
(dispersant), A¥A|(anti-foam additive), %% #l(thickener), H= A4 &4 S (polymers enhancing
the viscosity index)& X8 3li=, 7kl #7]1A].

AT 27

A268o Qo]A,

A7) A S7A =

- 0.5~30% %%, vFEAsA 10~255H%e] Hox st 3HE (b)), A¥H o= PIBY £3% = ZF PAO(heavy
PAO);

- 0.5~15% %%, whEASHAl 2.75~8.755 3% Aol shite] gaksbe (hydroxylated) ol &=EIZ(c)E E3s}h=,
HA7HA #H71A] .

A3 28

A A R (four-stroke engine)€ SZAZAY A13 WA #2338 = o] 3 o] wWE §I A9
AHE-.

AT 29

ASTM D874 ol we} A 32ks] ¥ (sulfated ash)9] o] 0.5% o]slo]™, ASIM D5185 ¥ ol W 3
g o1 ko] 500ppm ©ldtelal, ASTM D5185 E<Eoll wel S4s 3 dhafo] 0.2%7 9l AMSIA <l (four-
stroke engine)¥ #& XAES AXsHr] 9%k vbEY JfEA(friction-modifying agent)ZA2] 3}8}2]
R(OH),(COOR' (OH),), 8] H o & 3frte] o ~E29] Ao 2

o

}7) me 0 WA 89 A, whgbAsAE 1 WA 49 Ageln], 7] ne 1 WA 89 A, wigAsAE 1 W
4°] Arolal, 47] pe 0 WA 89 A, wiAstAE 1 WA 49 AFolw, EF 3} ptmiz 0 oo,
7l R B 7 R'2 47, st o] BES agoR dugdor A&Ha, 1 WA 30 B s 2Fs)

, X8 mE Bysl My = 278 valda 1%, 9 1 Byo]Es H (borated) FEAE e E,

froox X
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MAA) (detergency property)= 7HA3l, ARZ ok5} A 42 3|EZH(low ash
A - (four-stroke engine)§ &8 ZAAEI B3 o=z, Hojx e ikt

(hydroxylated) %+ % (derived) o ~€HZ2Z ¥ 33},

(viscosity index)& FAAI7|&=
A (lubricating base)®] Hell FFE F= 2oz, A (g4 AR (fuel eco)>> —5—@
8

v, QRo] Azl g@Ale] Sletel At 4] Wiel, A Fo A ul7] el
2 & of FHak, 53 54 WS Aol HAH T A2 (post-

S 1=
treatment system)< <£AAIZ 4 9+ FF(sulfur), <A(phosphorus), FFAF3|E(sulfated ash)S AT =
] °

th. 3E(ash)L Azt e S 712 F 3 AL Zn] A~ (catalytic system)o] =02 zF&3hr},
agea, dx AHLAA, & 7|Al(lubricating base) HEE  HIlAle] MHEld wE, $8A ZAE
(formulation) & A-&A17]17]1 a8l ="aloF strh. sk <zle] oA, 53] F9 Aea A=A B3I
(European Automobile Manufacturers' Association)ol] 2|3k, &3 F<(specification)S +F3}7] 93], £3)
e 3|82 (low ash content) (49 "low saps") ACEA-C4 TEE (A9 "low saps" % "fuel eco") ACEA-C1 ¥
(specification)s 5871 Hdl 53 AzxFHeE {KAE AEsE Ao wEFsig. o] ®FE
=40]

(specification) "3ik3]#(sulfated ash), 3 E Q"o "low saps"& A|Gg FEoA, FEA (
EA8 W AR =) 33 E(sulfated ash), 3 2 29 S At AL @30},

o] A AA tii-iE AHEHE 714 LY (base oil) B H7HAIl EA8H7] Wil e FE 8T Ao

AN AR FZANA Fi(ash), F E o] FFEE UFE AL ofHu).

weba] ) o)xF AEE T A4k AAMES A A(dissolution)dte] F& HEo Fwo A= AL WA sl=, oA

A oA xAEY A 3HFgEA, HAA N A(detergent additive):x, 3lE(ash)S A= F5YS
EgHet}, o5 dnkHo® 7|3t (overbased) P, H<E718bE (overbased) vwhiulgr, ZgE, vldle
59 22 < EF(earth alkaline) T2 AXUo]E(sulfonate), ¥ Ulo]E(phenate), A|AHoIE
(salicylate)E& 2 33tch

AR HEES FE3] AHEHA, §]—Er(ash) sheFS %017] 3t F&dA oA MAA (detergent) FHS FF7

M A (detergent) e HAadddr Fad MGgHeE FAsH A3 234 AR (fuel eco) AAS
7HAE, A2 3 &% (low ash content) &&AE 7] ¥3), 543 553 (unconventional) FH7 714 &
(mineral base oil) =¥ A 74l (base) S Ab&slE Zo] wpEkz sic},

)

(base)= F& ] 7] A (base) ot Hlulste] el 2 AFA B AshgA]

A 3 . ©l
S HAxsdn. a2 Asto] /‘ﬂxézﬂ(detergent)—i— 7= &EdAe] A 5

=

M &

N

30 ofk i,
o
k!
Soty

-

Foma

Lge:)

)

o
ro b

7| 2
s, 1= 9s}
13tel == Qo).
E3, $438A 2 (hydrotreatment ) S ®o] s, A 7]Al(base)= o] $7|(sulfur-free) wWEol, S53
(unconventional) 7] 7]A(mineral base)®] 3 %S F=F F7] 7]A(mineral base)ol] H|&] T Z o], ACEA

< A AF VIE JHAA G5
=

274 AdF(fuel eco) AEAS 7= &4
S&A ol A

N A1 71 S8 (polymers enhancing VI) 9] 4&

=
=
[e]
=

2

B
e
2
il
tlo
o
2
o
|

2L

hul

=
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FF=(specification)ol o&f F-3d & A FFe] =45 FH.

v =2 3-8} 3] (American Petroleum Institute; API)e] EFo] wWEwW, "=53H unconventional) 7] Z|A
(mineral base)"= =2 AL A VI(APHo=Z 130 o’ H)E 7M1=, 2w M2 71 Al(base) & 2v|shy, dxt
7 7

Hog (I1F M+ 7]A(base)) , T GTL(Gas to Liquid) IFANA ) 17 (base) & A A},

29 3% M+9 =E3k(unconventional) F7] 7] A (mineral base)™ 27} A& (cold property)S 3FAA7]

aL, IS Folal, 130 older HE A VIZF S7FeH=S Alxdy.

o5 FAaF7HE M (hydrocracking) A lA gt HrEolA AxHH, JhssiAl €~ HEE Gatsch
petrolatume] #7}2 4 glow, @& Zu] gxeldsl(deparaffinization) 2 4 A&, so|=2-olamsld
(hydro-isomerized) 7]Al(base)olt}. ©thg-9o AmgolAl, 18]a ofHl FF(specification) §lo], & (&
I 7]A(base)) & API &Fol & RE §3° & I F7] 7IA(mineral base)E& A A|shH, HbH £of "&
E-3H(unconventional) Z&F II 7]A(base)" & "Z& I 7|A(base)"&= VIZF 130 ©]7421 & M 7] A (bas

e)E YERdT

A 7 A (base)d] dEA, Z|gut&# WA (polyalphaolefin; PAQ), ol2HEZ 2 Zg 284Y 2#dA(poly
internal olefin)(Z}Z+ API &9 m&f 25 IV, VE VDE & 4 o

59 o]dox, &3t 7 A(base) = B2 IF M+e] E3S A 2 9 2F IV 2 Ve Ao a7,
ol 714 E 7FgAd S v},

pak

o A AR (four-stroke engine)& low saps X X273 dgo &3 AR #3F Aoz =71¥
9 &2 7| Al(base)E AHEE 4 a1, T I WM 7| Al(base) & XFshe H7FAl A28l (additivation

=
system) S X3}3c},

=

=

g o] 242 Al X (four-stroke engine)§ &8 =S ATste zow, EAAOR Hie 3%
(ash), 3 2 A& Azt AR ARG AN AMEHE EF HAVHAE AA B 95 gl
R, AMAE Lg8sH, HAE AR 2FEk, A e u$ gL g7 ¥ (ash), F 2 ez A
7] &8 Z2AAEC HA MAAAL 9 JAFH A5 EAS FAT F dvk. A A (FH) EE
() olet e 483 AGA FFelA, &A1 o FAeLd i JAHEY F4S Hxstste A,
E3] 12 FAE(high temperature deposit)e] HAE HA3} e AS o}

oo 2 2AEL A X (four-stroke engine)§ S8 ZAERA], TS X3}

a) API #570l wWe 5 [V 2delA, vtagsl 25 M Ee IV edalA, A= shy o] 748
1

b) 100ColA ¢ FH=(kinematic viscosity)7F 75 WA 3,000 cSt¢l, = PAOCheavy PAQ)oA] AEi®l = o]
shtel 35tE (b); EZ@o)a%-d(polyisobutene; PIB) F389 TF3TE2] aFolA Ad= s o9 3}
E3te] Al 3t TEEo|A T I EFELS FoM AMEEE ok st 33FEE (b)), ¥

e

¢) 33k R(OH), (COOR'(OH),), 2] Holx dite] ol AHEZ2A, me 0 WX 82 A4, wtEAsiAE 1 WX 49
ggrolm, nd 1 WA 89 A, wpEAsAIE 1 WA 49 Ao, pi= 0 WA 89 A4, nlgAS A= 1 W]
A 49 Aol R Foptms 0 o]delw, R ¥ R'2 A2, o] BEE OFo R MuHoR X3ty
A, 1A 30 ©a ks ek, 8 B Bash, A e 2719 gEea a5, 31 O BeelEs)

5
H(borated) FEAZS JER);

=

\d
K

A B2 ASTM D874 Hol uwel =43 312k3] 8- (sulfated ash)e] &Fo] 0.5% o]&}o]m, ASTM D5185 %
2 =743t ¢ 3hgko] 500ppm ©]3Fo] L, ASIM D5185 Ea=ol| wa} =43t 3 FeFo] 0.2%u]|Fho] T},

uhEA gk FA ol mEH, 2HZ(c)E R ZFd &3ke Ao® el #4kshy)(0H7]) 7 iz, A7
T R 1Fo] Ajtsle dAl =2 2879 0 2&7]9] ®hie] diste] &k, wlEF = 7wk )X 9] s)
/e R OFd &8s doj= shbe] A7) (00 71)7F §la, 7] O 71+ R 2& o] A¥ste olzH
|719] CO0 28719 Abael diste] W}, vl = dEl 91X $1X] g,

=
=
N

I R
Wi
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SIHEd 10-2010-0111268
uhgbA sk, ol AEE ()] RN 152 C-Co, BFEA SIS GG 1a& UERY.
A FAel] wEW, pE 0 oldelm, o 2EHE ()] R 1FE CCs, PFEATAE CpCis 155 UERT

g2l s A, Holx sy a2 (c)e FEAE o~ 2(glycerol monoester) T ZEAE t]o 2|
Z(glycerol diester)olA AMElE i, nulEAsHA FEAME B2 o] E(glycerol monooleate), A4S ¥
olg o] E(glycerol stearate) = T AE o)L xE|oldo]E(glycerol isostearate) % 152 Ho|Ed} E
(borated) fF=xlolA Hdeid Zolr},

d FACe] WEE, nd 1 WA 49 Fgola daEHE(c)9 R 2FS -G, B -0 1ES e
o}

vt AlskAl, Aol® shube] dAHE(c)E A Edo|E(citrate), EFEEMHO]E(tartrate), Z# o] E(malate),
2 o] E(lactate), vl g o] E (mandelate), S F o] E(glycolate), o] EEA| X 2] Q Yo E
(hydroxypropionate), 3dlo]=FAlZFEeo]E(hydroxyglutarate) F+ 2152 He|o]|E3}H (borated) F=A]
o Al MelF ),

oo wE 2AEL MIIIFE HAEA ZA43te] Hojxw 2,509 HA d8 AZH(minimum fuel savings)<
olZo] i 9 AExF AZA &3] (Kuropean Automobile Manufacturers' Association)ollA 43 ACEA-C1

O ==

1L
=
¥ Z(specification)s Z==3Ic}.

vtA s FA| o) EW, ZAES ASIM D445 Fwol] o8] =AHH, 100TCANAY TH=(kinematic viscosit
v)7F 5.6 WA 16.3cSt, vlA3HA 9.3 WA 12.5cSto]t}.

HbA s Ao waW, 2APELS SAEJ300 EHo) wEW 5W30 53 (grade)o]th.

A FAG WY, 2T 130 o1, HFASAL 150 0%, o wEASAE 160 o ge] HE A%

A A o] WEH, ZAEA, 714 2Y(base oil) TE 7|4 2Y(base 0il)9 EFEL T3S ¥
3]

T 605 %S st ol 1 I 714 Y (base oil)

@)
T 105%%9 st o] 1 IV 714 Y (base oil).

A g Aol wEW, 245 5 PAO(heavy PAO) 2FolA HExEE 33E (bh) 2 PIB #39 F33g

e 0.1 A 6%, el 2 WA 469 Holw shtel HEE (b) 2 0.1
589 Holw shtel HPE (0F xFan.

)
bl

vk ek Ao mEwH, 2dES 29| 9] E(amine phosphate)®} A371a3t, A UELXEAFOE
(zinc dithiophosphate) €3¢ Hol% shbe] WutrA 33 (anti-wear compound)S ZE3kc).

wrEg A wE,
pS

ZAEL 1% o3, HIEASIAE 0.5% olste] AA HE L EAHO|E(zinc
dithiophosphate) &2 Holx
=

3lte] et A 343HE (anti-wear compound)S XE3F3ITE,

Uk g Aol wpE,

2
it
rlo

o
o
s
Fd

2~¥|o] E (amine phosphate) 3¢ oW H7lA|%= §lc}.

v A mEd, 24E2 od

i

g vz AAA (friction-modifying additive) = R1t}.
A28k A oo waE, 2HELS Holk sy AkeA| Al 33tE (antioxidant compound), WA SIA F
3% (ashless), HtEASA = == olwldd(aminated) FH AHox sty A A FEE
(antioxidant compound)S 33 alt},

vt s Ao mWEH, ZAEL 0.01 WA 5% skt o)Ate]l AslkR] H b Al (antioxidant additive)E E
EER=



[0047]

[0048]

[0049]

[0050]

[0051]

[0052]

[0053]

[0054]

[0055]

[0056]

[0057]

[0058]

[0059]

[0060]

[0061]

[0062]
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NS

tel,

ol

3 FA o] wWEW, 2AES ASTM D-2806 F&Fo wel 289, $8A 29g gl ay ZF ol

Z—,
At S84 1Y 6.5 23] BF olste] BNE

npA sk Al wEw 2AELS a8 o ~H Z(polymeric ester), <dH FF & A (olefin copolymer;
ocp), "=, Fedd EE ojaxAe] ThdF3HA(homopolymer) HE FFHA, B EHElaHHE
(polymethacrylates; PMA)ollA Ael=l 0 WA 3%, vl2sAI= 0 WA 2.5%2] VI

polymer)E X33},

-8 S A (VI-enhancing

& EAo w2y, B amo 74 @ U(base oil) TE 74 2Y(base oil 3]
e (b)) ¥ 541015 5}49] 3}3 L% (c)% 2statE MMl H71AE At 2 A
= -enhancing polymer)”} 18] %]
A oo wzw, H7HA #7)1xs £ 2AEQ 10~305H%, vFHAEAE 1520597 HE=
o VI-3AF Z3HA| (VI-enhancing polymer )=

A 5] 8 2459 0~-35FH%o|t}.

g2 ZHo w=w, B owge ASTM D874 FFEe] wel =33 &ﬂ%(sulfated ash)9] g&o] 0.5%
o]&lolm] | ASTM D5185 H el whE =43k <1 &8Fo] 500ppm ©]3}e] 3, ASTM D5185 X =d| ule} =A 3 3} oef
o] 0.2%7]) %kl AR <l Z (four-stroke engine) A& H7IA 71X o] A3 Aoz LS ¥ 3}

- Holx &} 3FE (b)), Mezo=w PIBS &35 = % PAO(heavy PAO);
- AHojx d}e] 424kalH (hydroxylated) ol Z=H E(c);

- Aex oz, UulEA(anti-wear additive) 2 ¢+ H7lA|(extreme pressure additive), vHEA A
(friction modifiers), AM*@A|(detergent), AFA|A|(antioxidant), IF718E A& A (overbased
detergent) Fv= FA7|8tEA 2 AAA, F5H AHLA(flow point lowering additive), EAHA]
(dispersant), A¥A|(anti-foam additive), &= A|(thickener), HE A4 s T & (polymers enhancing

the viscosity index).
v SHAl, HI7HA 71 A = s X3

- 0.5~30F %%, vrEAsHAl 10~25%%%2] o= shte] s3tE (b)), A4 oz PIBYt £¥H & 5 PAOCheavy
PAO);

- 0.5~15%%%, Al 2.75~8. 755 %% ol stute] $4kstE (hydroxylated) ol =HZ(c).

E A w2, B g2 A X (four-stroke engine)§ F&A|ZA S I e wE 2= A
8ol #g Aol

T O B w2, 2 e ASTM D874 Tl whel 5743 3H4aks]E (sulfated ash)e] g=Fo] 0.5% o]s}
ojw, ASTM D5185 3E<Fell wh& =783k <1 ko] 500ppm ©ldtelal, ASIM D5185 <ol wet SAE 3 gkl
0.2%7) 791 A3 X (four-stroke engine)§ & XAES Axsr] fsk vpEd A (friction-
modifying agent)®=A], 3}8-4 R(OH),(COOR'(OH),), o Aol shbe] o ~H =9 Abgo] 3k o=, n 0
14%11 89l A<, nlEAs A= 1 WA 49 Ao, na 1 WA 89 A, ulahAeAE 1 WA 49 H4=o]aL,

= 0 WA 84 45=, vt sl 1 WA 49 Aol w3 g pime 0 olAfom, R ¥ R'S 247}, 3§l o
gl Mg aFoR AuHoR X, 1 WA 30 T AAE Xl x5t B Bxsh, Ay e B
7189 gstrs a5, 3 1 By ol Estd (borated) FEAE VeI

wwe AN AT FAY HE
B2 dbgof] w2 Als olR (four-stroke engine)g
saks]l i (sulfated ash), ASTM D5185 o] wE =4
0.2%m|vke] 3H& EgFsir),

3 RS ASIM D874 Edl uhet =74
3k 500ppm ©]3F2] 1 L ASTM D5185 =

HlEA A, B ddo)] mE 2AdES A x}(lightweight vehicle)® 7FEdy A A7 29U 93 3 A%
2} A ZAF ¥ 3] (European Automobile Manufacturers' Association)ollA AHE FEF(specification)o] w=w,
ACEA C4, w&HA8 A= ACEA-C1 -3 o]t}.

st719] & 12 o5 H(specification)ol o3 &%= &, <, &b 3o %, 2 A5 dihe] SHA
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[0063]

[0064]

[0065]

[0066]

[0067]

[0068]

[0069]

[0070]

[0071]

[0072]
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F 1
ACEA-C1  |ACEA-(C2 ACEA-C3 | ACEA-C4
Hol 3t S| & S (%) (ASTM D874) 0.5% 0.8% 0.8% 0.5%
Aol 3 3FeF (%) (ASTM D4294) 0.2% 0.32% 0.3% 0.2%
Z ] o1 sk=F (ASTM D5185) 500ppm 900ppm 900ppm 500ppm
(M111FE, CEC L54-T-96 <% HI2EQAX Z74%)[2.5% 2.5% 1% 1%
Har As Az

TFA B wEwW, B gy wE 2XELS 0.3% o|ste, HleAEA 0.25% ©|5Fe] $AF3]E-(sulfated ash),
300ppm ©]3}e], wpgAstA 200ppm o]ake] <1E& EFHstrt.

1) 1A &Y (base o0il) =& 714 2 Y (base 0il)e EFE (a)

714 2 d(base 0il)& @=OF e EFERE, 317] & 20| 8okHE A
o

He
API EFollA FAS 25 -V #FF(oil of mineral origin) T+ A o9 (= ATIEL 27/

X2
A e R A s S AE A4
% 1. FHMineral oil) <90 % >0.03% |80 <VI <120
8 I FAFEVEsE o =90 % <0.03 % 80 =<VI < 120
OF [ FA2FEA7EAE e dol=Fo]&>90 % <0.03 % >120
3} (hydro-isomerized) 2
a8 W PAOs: &<y % (Polyalphaolefin)
%V dxdHEZ ¥ IF [-IV 7IAd 23sHH] &= tE
71 A
ol 0dL AEA oY, FEA 2Y Tt FHY 5 Ju. B dyo] w2 FFA 71A 2 Y(mineral base
0i)& YHE At =7 (atmospheric distillation) & 7ﬂo Z35(in vacuo distillation)d = &u ==
(extraction by a solvent), ©o}~ZE3}(deasphalting), &= 2] ©<t~3}(dewaxing with a solvent), F4&

2] (hydrotreating), FAX7}E3l(hydrocracking) % 3lo]=Z-0]4™ &} (hydro-isomerization), 3}o]==3]
YA (hydrofinishing) 53 22 AA Zo] &) dojxl RE F3¢ 7] (base)E E3}F3lr},
H|

7]
&

AW

e 2 pS |

B oo w2 A& 714 2 U(base oil)e I FFEE A A carboxylic acid) & &4#g9o 54 o
I e FA4 oY = ZYduSdA(polyalphaolefin)¥ +% k. 714 2A(base oil)E o]&¥
927 A (polyalphaolefin)e (Z®l(octene), Hl#(decene) %‘J"’Jr 2oy 4 YA 32 834 9AE 7HHH 1
Aol Arrt 1.5 WA 15¢Stel 2= (monomer) oA €S 4 9lon, o] wE A E &A= F
2] &322 (heavy polyalphaolefin) (b)&} F+HHAT}. 159] A Hit B2 (weight average molecul
weight)2 H&@z oz 250 WA 3,0000]c}.

8 e (>

o f’f“

Al

o
=t

5185 ol whel 54w o kol 0.2% vwkelar, M4 T (grade) 3 HE Hi= VIO gro] AHRA
ZA AT F 0dE 2AES €S F UAET 2 ¢ ¥ O 24 24T F /ldds, 2 2l o
Kol 8]—
= hSS

"1_:" = T M-I =
e 93 2wl 714 S U(base oil) B 18] Apgo] ofF AFE Q.
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[0073]

[0074]

[0075]

[0076]

[0077]

[0078]

[0079]

[0080]

[0081]

[0082]

[0083]

[0084]

[0085]

[0086]

[0087]

[0088]
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vt A A B b mE ZAELS ASTM D445 FFo 3 =43 100TCoAA e - E(kinematic viscosity)
7} 5.6 WAl 16.3cSt, (S3(grade) SAE 20, 30 2 40), wuFHAsHAl, 9.3 WA 12.5¢St, (5 (grade)
30tk 53] wiEAg FfAlde] waEw, o wge] wE FAE-2 SAEJ300 el wEl 5 (grade)
5W300] o}

2 oo mE 2AES B3 uk Al 130 o), vk sHAE 150, ¥ uhEA s Al 160 o)e] dx A
A

o}.
S&A 9 3 FdFe T2 AMEE A 2Y(base oi )«] o} Sleko] ZHgste] S Wk ol g Mo F
. 2 F3(sulfur-free) A4 714, vddsAe 25 VY 38 =t 2 E3&E 22 0.3% 7wl 3 g
S 7HX = 712 @Y (base o0il)S AFREE= o]ﬂoro]ﬁr
upepA], 2 odbgde)] wE Z2AYELS FHol® 70%9 714l £ (base oil), ABHoT Ho|® 60FB%e] s} oA

I~

o] & M 71A LY(base oil) ¥ A% 105392 st o]ie] a7 IV 714 LU (base o0il)& X3 4

H

2) ZFE (b): <(F(heavy)) Z&<a&#H(polyalphaolefins; PAOs) EE Z g o] AEEl(polyisobutenes
;PIBs).

2 Ao M2 2AE Bojvte (HAS A=) (F(heavy)) EE|U9EdFA(polyalphaolefin; PAO)
g g ZEduSd A (polyalphaolefin)® 352 (b)&= ASTM D4450] wel =4E 100ToNMe] TH=
(kinematic viscosity)7} 75 WA 3,000cSt, wFEZAEAE 150 WA 1,500cSt, © ®FFAsHAIE 300 WA
1,200¢St %1, PAOsoll A Aelsgc),

59 FHF A (number average molecular weight) Mnt WFEZASHA 2,500 o]Atolm, dAEAH o= 3,000
W=l 20,000, wHEASAIE 3,000 WA 10,0000, ©f vl sAE 3,000 WA 7,0000] ).

a5 A H BAS(weight average molecular weight) Mws 2F 4,000 WA 50,0000]aL, 1E9] thHEALR]
“(polydispersity index) Mw/Mnt ¢F 1.1 WXA] 5 o]Ato]t},

ol¥l Zgda-&# A (polyalphaolefin) o <" (octene), ©lAl(decene), =H|Al(dodecene), EHIEZ}H
tetradecene), NA}E|Al(hexadecene) 53 #2 R (monomer) Wolv} TS @y E3% Hi-mofA]

i
it
62

Zoshgdne ¥ odgd] hE YN GRoR wE Egse] Agd S ).

R

gl we 2= So7ke_EgolA T dl(po 1V1sobutene, PIB) 3ol sh3tE (b= Yol H= HA
S 3Het=(liquid polymeric compound)e]th. EeJoliy-wle] FA A (weight molecular weight) Mwi= A
PR o7 800 oo, MFH o=z 800 WA 8,000, IukHo = 1,500 A 7,0000]th. 100CNA e THE
(kinematic viscosity)+ ®FEFE Al 1,000 WA 6,000 ¢St o] TF(ASTM D445) .

—_

Aoz R wdo wE PIBsY FA Ho EA=k(weight average molecular weight)-S 2,000 WA 5,000
ol 100ToNA¢ HdXE(kinematic viscosity)E 3,000 WA 4,500cSto]T}.
ZAEL 4 PIB 39 T stE aFolA AdgE Hojx sl EE degdor
g & PAO(heavy PAO) O] L&A Melyl Aojw shte] setes X3¢ F= Ut

=

ot

g, A

iy

o8 T EFgERA, o IFE (hE T 7AW (base) & TE AR HZAo] ¥tz ow &A=
AES AAEE VI-34 S8A(Vi-enhancing polymer) S 93] E HEHo g tixsict, azin=z 313
= Al A (detergent) TFS I 4= doh. a8y, zF A& (cold behavior)o] vz wj&o, 31374
fuel eco)9l 452 <zt "Wojxitt.

2 m{ﬂ rP"

—~

=

3) $4t3}d (hydroxylated) ol&HZ(c)
2= 3184 R(OH), (COOR' (OH)p),o] Hol:= dhte] olxe=s o 2Fsiv, md 0 WA 89 A, nigh
AstAE 1 WA 49 AFoly, ne 1 WA 89 AHS, npgAsAIE 1 WA 49 HFola, peE 0 WA 89
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[0089]

[0090]

[0091]

[0092]

[0093]

[0094]

[0095]

[0096]

[0097]

[0098]

[0099]

[0100]

[0101]

[0102]
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95, MRS 1 WA 49) Bolel, EF & pimi 0 ool R W R'E 27, st ol¥e] WFH 1
Fom Auhom AP, 1 uA 0 B 9AE Tee, Tah Bt B, 49 £: 29 g

2 O%F, 9 I BolEsH (borated) FEAE YERATE.

shgrA @ pAlelo] e, o sEE()E R 2E S3hs Hol® shbel SUEIIOH )7 flar, 471 O 7]
=R 1fo] ARSE dlaH2 H819 (0 48710 waol vl 2, e E vl 920 AT %
JEE R F] S8hs Aolw shvbe] £AEI(OH 7Dk 9131, 37 O 71 R 2§ o] AgshE o 22 %

£7191 00 28719 Abzol] theke] Wleh, vk i @k 94X 9w,

SRl ol AHZ()9) R SLES GGy, MFRAEAE GGy 1EE eI
HhgrA A, ol SHIZ(0)9) R LEE GG, WA CuCi 15 vEhi,
A FAl) WEW, p 0 o Folv], N 2HE ()] R TFE CoCu, HFHFAE CpCy THE e
e Aol WEw, a1 A 49 FelE, ol AHZ()S) R AFE GG, HHASAE (G 1FE
Ehiet,

F2138l 9 (hydroxylated) dlAHEZ(0)E SYAE Zx&d o] E(glycerol monooleate), ZEAME AHolg ol E
(glycerol stearate) & ZEAE olAzHotd| o] E(glycerol isostearate)$t @2 SEME 2 159 HY

o]E3}H (borated) FEANA A& B ~H Z(glycerol monoester) T Tl ~H Z(diester)o|A A=
F= A

G238l H (hydroxylated) ol2ElZ(c)E AEZO)E(citrate), EF2E}Ho]E(tartrate), Ha|o|E(malate),
Hlo] E(lactate), wkdl g o] E (mandelate), =g Z# o] E(glycolate), Slo]|EFZ A 2] Q Y|o]E
(hydroxypropionate), 3&Fo]=ZAZFEle| o] E(hydroxyglutarate) =& 259 HolEdH (borated) F=A
oA Adeld 4 9o,

EHAE, B E90L, IFE (W) 23t sFE (o)& AHE3IA, Bl MAAl(detergent) o] A 3]
ol ddat=, Fde 7Al(base)ol A, Yzt H3H AdS(fuel eco) Aes L FEd AAd(detergency
property) S 7HAE dX FEAE AZXT F doke AE Goludrt. Fogh A4/ (detergency property)S

4% =

[s}
fA sl 38 AF(fuel eco), low saps <1z

adAE A=
gl e 2= oE 59 0.1 WA 6%, b ’5‘}71] 2 WA 4%0] Hol= shte] sekE (b) # 0.1
WA 2.5%, wrEASHAl 0.5 WA 1.5%¢] Aok dtute] shgte ()8 £3}E & U

gl whE spekA] R(OH), (COOR' (OH)p),ol ol &BlEs= 7lmiobe] 7lsAtoll Al a4 Wi we} Az
v, 53] 334 R(0H),(COO),o] 7F2&EAMF(carboxylic acid)¥ 3824 R' (0H),°] ¢Z&S WHEAIZ71LL, R,
R

D p, n& A7)A] Aok A} Zr),

4) g2 H7HA

2 Z2AAE2 A A (four-stroke) I U= AFEElY] 93 BE 39 A3 HA7MAE o X
3 S5 Q). ol HMAE wg2 HArisa, 2/xE AsA X (four-stroke engine)f AFEo] SghAe
AANA  ALEE= HIFA 7)Aol EFHE ‘FE UL, I AT FE2 JlEderd] sHAdqA A E
ACEA(European Automobile Manufacturers' Association) Z/%E+ API(American Petroleum Institute)ollA] A

EEES

wbA, ®odgo] e 2AES YulRA(anti-wear additive)@} =<t H7FAl(extreme pressure additive),
w22 ZF A (friction modifiers), AF3FHFA]Al(antioxidant), A 7]3le A Al (overbased detergent) E+ I}
A718tE) R e MAA, FE= A4 Fd TEA (polymers enhancing the viscosity index), 575 A
(flow point enhancer), EAkAl(dispersant), A¥A|(anti-foam additive), Z#A|(thickener) 55 |38}~
e dow mEE 4% Ak,

et A (anti-wear _additive)9} = H7FAl(extreme pressure_additive)+ {Wo] S2HE B3I JuS ¥
AaflA mg THE B3t A b 2ol AFRHE AL AF T EQEAFHO E(zine dithiophosphate) T
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[0103]

[0104]

[0105]

[0106]

[0107]

[0108]

[0109]

[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

[0116]
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i DIPZnolth. whekdt )1, &, A, 92 3 g4 dgt=s 3k o] Tl 3.

ek UmlE A (anti-wear additive)”} EASHAIGE, AR e doA 71 Ho] AMEHE JHH = 545 42
Q¥ ¥ o]E(metal alkylthiophosphate) 53] A3 UZAE] Q¥ AHO|E(zinc alkylthiophosphate), © 3]
4 YdAYE L EAH]E(zine dialkyldithiophosphate) X+ DIPZnet 72 <1-3 744l (phosphorus-
sulfur additive)?] Zhejarglelt}. wlghzlsh 3}3t&E2 3}8h2 Zn((SP(S)(ORl)(ORZ))ZO]U% R1 2 R2&= ®lZ]
A 1 WA 189 Bt (XS XEdt= 4 aFoly. DIPZne ddH oz dF Ao oF 0.1-252%2]
Fog ZAT},

o}7l ¥ A9 o] E (amine phosphate) H3F Wm}R A (anti-wear additive)®A o]-& ¥},

a8y, olE HIMAC 93l AFEHE A2 Asake] FHu) Al2goA] HoR Fgshw 152 Fgk 3]#(ash)
S A, Zgdae]=(polysulfide), E3] 3-8t <@ P (sulfur-containing olefin) I} 2L, AL
o]

=
9 ¥ Hasd F= dn.

AsetA Fe A7 SRR gt o]
8 A5, T3 3|E(ash)S WA=, &5 YE 7MY o] E(metal dithiocarbamate), 3] B T
L2 7habH o] E(molybdenum dithiocarbamate) T2 & HA-Fr(nitrogen-containing) % -3 (sulfur-
) 2 =t HA74A(extreme pressure additive)7} W3 E3HH

containing) 3¢ WulRAl(anti-wear additive

o}

FYAE d2HE 3 UnEA|(anti-wear additive)olti. d 24, Rx=2# o] E(monooleate), TlHolE
(dioleate) Z Eg&do]E(trioleate), ExZH Eo]E(monopalmitate) 2L X :=w]g]2~E o] E (monomyristat

e)e O\j%ﬁ]- TE %Ujf

H%U}E'_Xﬂ(antl —-wear additive) E = H7}A(extreme pressure additive): 0.01 WA 6%, v}&ZFslA 0.01
WA 4%0] FFo g oA $38A AR ZA3},

By W& A& A, =48l H (hydroxylated) ol A~El2 T Z2] 4 & (polyalcohol) ol =E|Z(c)7} &
Alste], AbBA(four-stroke) X L YE AREH FH7bsd 45S FASHHA, 45 5W ACEA-CS} ACEA-
C2 ¥ (specification)dl FH7Fesh, W2 5o 3| (sulfated ash), 3, A& o|FEF, F-F
(sulfur-containing) %7}, <1/3-8f(phosphorus/sulfur-containing) 74|, FAZA-%H(nitrogen-
containing) F7H R F-3Hf H7HAl, FaF B9 S AT = At

Off

FgFol 0.5% olsfe]aL
AR & el 0.2%

o

H odlgo] whE &8 A ES ASTM D8740] utz} =H3t A A3 E(sulfated ash)
ASTM D5185 XFofl whe} =gk 1 ko] 500ppm w|¥Fe]ir, ASTM D5185 <ol ulz})
vkl okgylssl ke ® | DIPZn ¥/EE tE UulEA(anti-wear additive)®t = H7FA| (extreme

pressure additive)& X3+ % Qu}.

e g

5% o|stY] DIPZn &S Z 33},

A= 0 & e Y ofyl 2
O]E(amlne phosphate) T 2L Qs AT HIHATE 05 =%) .
&

Ho

A A (four-stroke) <17 = 735

i
3] (ashless) FFES ATt FFEY +5
Z

(graphite) =+ PTFES} £ 1A 33HEE T},

8 2 & TEHE A DA (friction modifiers & AR = UE
o]
S

A
A= =R R ﬁ%O]E(molybdenum sulfide), ZLEj}o]lE

d& £ 5% 3dES Mo, Sb, Sn, Fe, Cu, Zn 53 £ Ho] #5292 E}EolH, 1 Fr=(ligand) &= At
A, A 3 EE Q AXE EFEie g33aA SEY SR A, 58], =829 YE bbb el E
(molybdenum dithiocarbamate), =#]H@l T]JE] 2 ¥ AW o]E (molybdenum dithiophosphate) 53 Z& ZEzHdl

S ¥33}+= 3}¢E(molybdenum containing compound)©] £38] & 3}4 o]},

T3] % (ashless) vFEAZA (friction modifiers)?] dZA, AW Ldz:S(fatty alcohol), AHWAH(fatty
acid), olz®HZ, A" o}Fl(fatty amine)S & & Ur}.

vhzed JEA(frictionmodifying additive) YWbd o= izl &&Alol 0.01 WA 5%, ¥E&3kA 0.01 W
2] 1.5%2] oz A3

2 dtgol| wE 2B A, 548 E (hydroxylated) o 2H 2 = Zgla3 S (polyalcohol) ol ZEHZ(c)7F &
Aste], AFA (four-stroke) I AR 9] AME YH7les 5 FASIEA, odE W ACEA-C19} ACEA-
C4 E=F(specification)ol] %H7}53H, E3] ACEA-C1 ZF(specification)o] EIHEZE FH373 AT (fuel
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[0117]

[0118]

[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

[0128]

[0129]

[0130]
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eco) = dm d3 Ado ST, W2 e s E(sulfated ash), &, Q1] gl mEstn=
23] B (sulfated ash), &, <& AFst= vz 7REA|(friction-modifying additive)®] %S AzHe =
AT},

Boago] wtE 2AES Zgdd mpabA A (friction modifiers) 53 28, 3] E(ash) S A&st= npA 7
A (friction modifiers)”’} 1S % A},

gy B gy wE §3 FAE-S ASTM D874 whel A3 AA| k3] B (sulfated ash) dFaFo] 0
o]aL, ASTM D5185 <ol whel 5743k Q1 sheFo] 500ppm ©]ske]aL, ASTM D5185 ol uwhel ZA3k 3 shekol
2 A

0.2% o|8toll UdH7Is3 doz maAH 7fdA(friction modifying additive)E F &3 =

2P A Al (antioxidant) & AFESQ U9 A3H(degradation)E A8, I A3}(degradation)E HHE9]
F4d, €8A(sludge)d EAl, v 2d AERY F7IE 2849 F& Advt. AspEAAE S3uE A e
3lo] == 8- Abo] =-3} 3] | (hydroperoxide-destroying agent) 24 2Fg3tc}h. dHE 39 oplsld 4kabdbx
(aminated antioxidant)7} @A 7} @o] Ab&-%= AP A (antioxidant) ©]tk. ¢1-3 A7}l (phosphorus-—

sulfur additive) o3 £, °o|d HA7A F dF-& 3T (ash) S AT == Q).

2

bl Al (antioxidant )&= F-3]i(ashless) ¥ = i, T U2 AL 24 v 9714 3599 ¥
Fx Qul, A¥Ho, OB SW 29 FAy] aEo] MR BE 9 & (ortho) T & (para) 93
S W, e #HiEo] vAE 6 g dxbdl XFeE 4AVIE XFE u), o]E2 A Holl(sterically

hindered) 4715 ZE3Hel= 3}gtEo)t}.

L2 & &
o Mo

N

ollsle (aminated) 33ES dHE 35Ed 2343t o882 = =, UE F7F9 AFsUA Al (antioxidan
t)oltk, A&l o= 3182 RRRNG W3FE ofl o2 RS AW 18 i Huxoz X3ty WEkE 1
Fola, Ree AEdo=R X3 W ImolH, RS i, BE €77 BE ofdr] EE 38 R;S(0),Ry:

=
9] aZoln, Rpye dZA@(alkylene), &A@ (alkenylene), T olZZAd(aralkylene) Z1Eo]9, x= 0, 1

O

gl A= (sulfurized alkylphenol) H 289 Y459 2 A EFTEAO] W3 AstA]A|
(antioxidant)® o]-&% T},

T g2 279 AEA A (antioxidant) 24, 78] E]QFEAH o] E(copper thiophosphates) & -2 TE L
E v o] E(copper dithiophosphates), JFE2&A]A(carboxylic acid)el 219, T2 CYELLIMMH O E
(dithiocarbamate), -8 AXUlo]E(sulfonate), T8 #HUlo]E(phenate), T8 OoMEAEYIE
(acetylacetonate) T 22 e =& T8 sgEoltt. FA4(succinic acid) T+ = (anhydride) <]

T 9 #H gE () o] A€,

dEo R = FFLA, olH FIEL AYFAoRZ 0.1 WA 5529 Fo = AFYA (four-stroke) Az&
(e}
Ray

2 dtige)] w2 §8 2AJE2 ASTM D874 wE} ZA s dA| #Ars|iE(sulfated ash) o] 0
ASTM D5185 3<=oll whe} 74 Q1 &=e] 500ppm © 1, ASTM D5185 el uwhel =43 3 sheko] 0.2%
ugkel] SFYrhEst oz, vjEfotdA FTAE BE §39 2tslA Al (antioxidant)E X & k. F

3] (ashless) AF3}9A] A (antioxidant )7} v}&H2 31},

ol
-
2

B
o,
B
=
D

1S
D

~

Ve

D

=

=
(R
rr
©
x
2
o
i
o

A A=e Zdlstd wE& 0 guddAMe Jdee e

A, 2 g mE &8 A0 AHEE Al Al (detergent )= 7]EEokl A AE ol

8 A=A FE&HE AAFA(detergent)= HWFHo 2 A (lipophilic) i A 2 54
(hydrophilic) =g X33l ol gggEo|t;. Adste Joled A¥ddor d7e|F4 £ dAFE

o] 34 ol ol

M A (detergent) = #HU|o|E(phenate) GEWF o}l 72 EX A carboxylic acid), AFEY|o|E(sulfonate),
Al A g o] E(salicylate) ¥ Y E|d]o] E(naphthenate)d 47le]E49 2 7B EFSFA Aegc).

AP EwSs B @EeesS s 2e, vtadls, HEF s vhEolvh

ol F&dLe A9 3}etEFEA 9F(stoichiometric amount)® i Z38}o] (3}eE2 % (stoichiometric
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[0131]

[0132]

[0133]

[0134]

[0135]

[0136]

[0137]

[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

[0144]

[0145]

[0146]

ZIHSd 10-2010-0111268

amount) °]49] ¥o=2) &
t)= FHFEa Jrt.

A A A (detergent)oll #4713 (overbased) EA4S A3dte 3 24L& 2dd 55 £ Qe FEPoR &
sk, 1 o224 JbRUle]E(carbonate), dFo]=FAto]=(hydroxide), SA#o]E(oxalate), oRAlH|
(acetate), SFEIH o] E(glutamate) & & F o™, g2 34l 7k d|o] E(carbonate)©] T},

tlo
H

Eotd e vk FAke) A, 29 #a7IskE Al A (overbased detergen

FFI F

olE

=3 7Hod7)3tE M AA (overbased detergent)ol A, o] B84 o 48 U = A A (detergen
= 15 7
=

)9 &3 F9 = Y3 UE S Y. Od 5452 ZF, v, UEF B vhgelA bk sHl
AelE
uziA] 1 o2 MAA(detergent)ol] o3 &8 =

[eZ]
) i,

o v A(micelle)® sht ol4hs] A Al(detergent) 3 b ol gel fHel HEAY FEEL

23 Q).

a

oﬁt
2
Lo,
:Oll:'
" O
o
)

wd FE ] A8 Al (detergent)-&348 F5AS st AA71stE AMA A (overbased detergent)s YRFA S
2 T2 A A (detergent) Q] 244 AlEo]l EAd =

webd, 258 old MAArE Zz+ Ade]dwolE(salicylate), AXEUo]E(sulfonate) T YZEUOE
(naphthenate)9l Zlo uwpe}l #H ]E(phenate) Ay g o] E(salicylate), AXUlo]E(sulfonate), YZEHMY]
o] E(naphthenate) fr&olgta & AHo|t},

vl A (micelle)o] 259 A<A(hydrophobic) #|Q1e] ¥ o&] M=z t}E, o8] F32 AAHA(detergent)=
x3tsbd, < 7)3ke A A (overbased detergent)S &3 73 (mixed type)o]i‘r sk Aolt},

E oado] w2 8§88 FAE(lubricating composition)S 4, T 3 7]3d (overbased) T ZskA ¥

713}4 (strongly overbased), 7]&Eofoll A FXd RE G389 AAA (detergent)S EIE % r}.
A7 A (detergent) o] Ttk #1973} ¥ (overbased) &4 ASTM D2896 X o] we} =A%, BN(base number)ol
o] EAstEY, 23T KOHS] mge2 XA, A (neutral) H3718FA A7 A (overbased detergent)+= 0

#
WA 809 BNS 7t} #d7)3tel Al A A (overbased detergent) AAE= A& F o=z oF 150 o]Ae], T 250
L= 450 o)o] BN 72 7FAYE. Al A Al (detergent) S ¥ 38 &8 A E9 BN ASTM D2896 ¥ =0l ulz}
SAEY f3A4 238 KOHe| mge2 Fd A},

=
gt

°4i°ﬂ*1 e skar PL"‘OHH ”‘ﬁﬂ—“— 5S4 M Bees SASPIIES dAE & 2AE Ao di-9
= R Z
= L

o= o]l stgEo] I (ash)& A= F5D S AN, 2 o] wel #2 3] HF(low ash conten

S 7= &84 2AdEo] d53 MAA(detergency property) S FABIES, AASA HA7|shE AAA

(overbased detergent) %S ZA3d= 4 -Folt}.

weha, B odge] wE §3 2AES ASTM D2896 EFol wEl =43 AA 9

0.5% °olatet YH7lsd Fo=, 7ieword sEAdA TAH, T4 £ H§7)3
o)

LN A=
#9713} ¥ (strongly overbased) EE 89 A4 A (detergent) S £33+ F%= 3l

371‘
o

Abs)E-(sulfated ash) $HFo]
H (overbased) & ZsHi

TEX?L

A A, 2 owge] wE §38 A Eo| ¥3tw 39 7)3tE Al A (overbased detergent) %2, ASTM D2896
dE9] BN &&A 29 8mge] KOH ol3f, wrdslAE 6.5 ©]sk, ©f ufh=] s}

-3FA} Z=381A)| (viscosity—enhancing polymer)®, A3+ W& (multigrade) 2ol o], mLoAe FHA

s

st H

S8R oyt gugk 2% (cold strength)E BT F= qdvt. od sdEs &8 A= H7tstd,
3

#4d dB(fuel eco) = A8 AP S Alests A= A0V #s 24T =+

e

wEla], 2 9ol wE §3 2AELS ASTM D22700] & AR, VI e 130 o)A, Hh

3
ol
-
X
rir

150 ©]4,

dZ 59, old 3}FgEL 1EA} o ~H| E(polymeric ester), =3 FFA|(olefin copolymers; OCPs),
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[0147]

[0148]

[0149]

[0150]

[0151]

[0152]

[0153]

[0154]

[0155]

[0156]

[0157]
[0158]

[0159]

[0160]
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gl FEgd £ olaxdle] dAdFeA = FFTEA, ZdeEla ol E(polymethacrylates; PMAs) &
FAdE AL & Yrt. o)#H FHIEL APA AR (four-stroke engine)® & ZAFEANA o 0 WA 40539,
v s Al E 0.01 WA 15539 FEoz &A%t

=
gy o)¥ FFES 7}‘4@% %*éo]ﬁ}—t— GHE 7, A A W3 A5 (fuel eco) ZAEANA 159
== 010}0% ACEA C1 = A= (fuel eco) ¥EF(specification)= &
=3 4 4l QT(ash)o *3”0%”— & AZA TS /AR, B Eef w2 &ZA|d A, VI-
kAt %?}Zﬂ(VI—enhancmg polymer)e] A L= RS giAste], 28)al FA13ME (hydroxylated) ol ~HZE
()¢} =3tste], PIB (b)ok A¥x oz &3d F POACheavy PAO)7F &A18tA, A&7l (detergent) A& FF&

AN 5 Qo)A Ae 3 EZH(low ash content)S G =% Q).

5 HZ(fuel-saving) A2 2 A3}EA &-S(non-degraded) AFA AH5S 7FA+= low saps 4l
hgo] w2 §38 2AHELS °F 0.0 WA 105H%9] VI-34 S| (Vi-enhancing polymer )& 83 4% 9

vA s A, 2 g w2 2AEL dE W uEA o ~HE(polymeric ester), Z#® FZTHA(olefin
copolymers; OCPs), =g, FEHe HE o]ihxdle] @dFHA EE= FTTA, ZWeEad o E
(polymethacrylates; PMAs)ollA A8l =, HAES A=, vt siAl Zolok 353%], vleh2siAl= 2ol
oF 2.5%2] VI-&*4 F 3+l (VI-enhancing polymer)& X3l , & VI-3A F3HA(Vi-enhancing polymer)E
A s S e

58 Asl H7FA(flow_point_lowering additive)™ I} ZAA9 FAS HAAA, 29 2 AHE& g
Ak, o]F 53 A3t F7FA(Flow point lowering additive)] d&2x, 47 Zzldela e o] E(alkyl
polymethacrylate), Zgjotad e o] E(polyacrylate), Zejotdotr = (polyarylamide), A=
(polyalkylphenol), Zz]&dZ & (polyalkylnaphthalene), <Z3td ZEg]x€l@(alkylated polystyrene)

$¢ E & Ao

Alo

I" = (succinimide), PIB(polyisobutene) ZAloln]E(succinimide), 74 7] (Mannich base) 53
2 A (dispersant) = <7 2US o] &3t w AR E o)A A3} A EC &) A B&IA 1A 2
A& dgdof Zgotx AAstE AS B

e N{U flo 4

dWge] mE §8 2AES Axsr] 98, d3E (b)), F PAOCheavy PAO) /X PIB, F4tstd
(hydroxylated) ol Z~HZE(c)7} /M8 FFEEA H71E % Ar).

A7 A 9] AFE Y diEsE 5559 "a‘-‘?‘ EE 714 Y (base oil) v 1Al 2 (base 0il)e &= (a)olA

SIM = YA H7) AR M7 A= 97)A] BE g8 RS B3 fEdez e

F= Y. VI-gF %@'xﬂ(\’l—enhanmng polymer)L E3] #j7|x9} HER F7td Fx Qo).

1wl "7A @714 7 a8 2AHEQ 10~305H%, WH3
=

&3l
Mg, VI-gA  F&A| (Vi-enhancing polymer)E S8 FA4

po
o
i

Al
SHAl 15205 %% EgstEE 3
0-3F %]t}
2o o] HAo EFo wel A3 Faks] B (sulfated ash)e] ko] 0.5% o]&to]n, ASTM

D5185 {a=el] w= =43k ¢l ko] 500ppm ©| 8ol L, ASIM D5185 Zol uwhel =3k 3} ko] 0,297 WS,
Abal A4 (four-stroke) A &A1& H7HA 7RIS AT Aoz, S £33

lo
H
b
=
w2
H
=
)
o
3
Ny

o o

- Aol e FEE (b), AeA oz PIBY £3% = 3 PAOCheavy PAO);

- Holx e $Atsl¥ (hydroxylated) olZ=ElZ(c);

- AgHoz uUulEA|(anti-wear additive)®}t =9+ H7MAl(extreme pressure additive), vFEAZHA
(friction modifiers), Al&@Al(detergent), AF3PLA|A|(antioxidant), FF7|sd A A|(overbased
detergent) T FHA7|stEA] e MAA, F5H A7A(flow point lowering additive), ZAHA]

(dispersant), AXA|(anti-foam additive), 5% #|(thickener), A= A4 A F& A (polymers enhancing

the viscosity index).

vpA S, Sl whE HIHA 74 = ves

b

?‘sla%]—]:}:

=
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[0161]

[0162]

[0163]

[0164]

[0165]

[0166]
[0167]
[0168]
[0169]

[0170]

[0171]

[0172]

[0173]

[0174]

SIHES 10-2010-0111268
- 0.5 WA 305%H%, vhAskAl 10 WA 25529 Aok skt g3tE (b), AH9H o= PIBY} =Y E =
PAO(heavy PAO);
- 0.5 WA 155%%, wt&E&stA 2.75 WA 8.755FH%e] A% dite] 424kl (hydroxylated) o ~E|Z(c).
£,

uhg o] o E 532 AFYA (four-stroke) E] A e sEE dx

2 H E3] AAF(lightweight vehicle) <%
& FHEAZA, FEd 8 2AHE] AFg #3E Aot}

F

A Eko 2 a2 ASTM D874 ol whel A4S kS| (sulfated ash) @] ko] 0.5% olate]=, ASTM
D5185 Fw=oll wE A3 <1 gaFo] 500ppm ©|dke]ar, ASTM D5185 ol whe} =43 3 gheFo] 0.2%m] Wl
AL ANz (four-stroke engine) &8 ZAES AXs7] 93 vlze AEA|(friction-modifying agent)=A]
o] 44ts}tE (hydroxylated) ol Z=EHIZ2(c)o] ARgel & Aoltt.

geis), B ouge JEsta 49 o % TAE AWHA @AW, lEere] YAt AT AW we
veke Egha,

AAle 1: PIBs(b')¢} ¥ PAO(heavy PAO) (b)ell o3 ABAH AHAef 3

e 3 Al A,

ZAE B, C 2 DollA, Fx Adl dste] VI-3d OCP S&A S dF-E PIBs PAO(heavy PAO)Z= th A3}
At
# 3
FAAE 9 A4
A B C D
N A Gr IV, A 15.00 14.98  |14.48 15.13
7174 2 Gr IM, KV 100C= 5cSt, 2= 22..84 22.81 22.05 23.04
1A 2 Gr I, KV 100C= 4.3c¢St, 2% 40.00 39.95  [38.62 40.36
VI-3kAF OCP =38hA], 2 8.70 7.30 6.88 4.00
% PAO, KV 100C =1,000mr/s, (Exxon MobilA}2] 4.00
Spectrasyn Ultra 1000), 2 =%
IQB(Innovene— Ineos OligomersAt®] Indopol H2100) , & 1.50
=%
PIB(Innovene- Ineos OligomersAte] Indopol H100), Z =k 4.50
%
21, ppm, ASTM D5185 500 500 500 500
2+, ppm, ASTM D5185 1800 1800 1800 1800
3}3} 3] (Sulfated ashes), Z b 0.5 0.5 0,.5 0.5
TBN(mg KOH/g) ASTM D2896 4.6 4.6 4.6 4.6
KV 100 mr/s, ASTM D445 12 11.94 11.97

VI-34 OCP S8A= 5 PAO(heavy PAO) 2 PIBs(¥ ol wE 3}13E b % b')o R A TS ALY
¢ < A3

do
:?1:,4'
to
2
>
=
e
g
o
=2
N}
N
-
o,
>
o)
>
X
Zi
2,
>
o

MCT mtol=a 2 37 (Microcoking) Al¥:
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[0175]
[0176]
[0177]
[0178]
[0179]
[0180]
[0181]
[0182]
[0183]
[0184]

[0185]

[0186]
[0187]
[0188]
[0189]
[0190]
[0191]

[0192]

[0193]
[0194]
[0195]
[0196]
[0197]

[0198]

[0199]
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MCT(Micro Coking Test)& AL FH(Z )M IHAE-HA A& Hrlste Algolt).
HAE 248 oo @k
MCT(GFC Lu-27-A-03 v.2 ZE&Fo] wF)

- 60puLY A+ AEA 10ppm)

e

- A &A1k 90
- M Z (bucket)S EFSE 1~2% W 710X S oE
- 230 WA 280CY 2% -Hl(temperature gradient)

- ZYo]EY YA(varnish)e 23oH(scoring): &Y "2 o9 B3(division of squares) (/10)" = 2.

ECBT(ELf Coking Bench Test)&
o)

7 WX o o] 112 Zr=(heat strength)@] Aldolt}, AL I 204
A #2373 HAAE 1 ]

A2ES AFAY. FBA} ofF mAS HHe] £@HE, vholA
S

ol

=
HARAEo] AAFHEATE. o Ao Ao A" ZHE& WA IS Wyl oy IxE G
R, Al 55 4 2 aig)d I Jdge Edo A2 4 vk MCTe vlastd, o] A
& Ao}, o] AFo| fa AHe grEHEdoA], 39 29~30¥] /NFHH, Proceedings of the Motorship

Marine Propulsion Conference 2000941 JP. Romane] ©]%F, "The relevance of laboratory tests in

simulating field performance"S =% = 9l

ECBT H~E =1

oF 400g9] 2.¥.
A &A1 7E: ThE Zo A 1A1ZF 229 Z (sweep)

L 290, 300 % 310C

Wzt ©& npxuk 29 3 (sweep) $S

k0] B 71(/100)9] 29 Z H (sweeped) o] 23] ¥ (scoring)

FOQ 41784 Az AH

- 1.9 2 AurHgl A g4 Az

- AXSH(full load)oll A 4,000rpm

3

|
o
[>

E Z%(fouling)d 23°)¥(scoring) (H(varnish)/¥2/Z A (global))

E 47 249 A, B, C 2 DAA doizl AAHAG Al AFE et AlE A7 Al (detergent) FH(AE TB
N)ollAe], PIBs X % PAO(heavy PAO)7 OCP %@Alg HEHoz dixlshs, 22 B, C, D9 AFYsE
OCPet Esli, #z 29 ARt $5aht),

X 4
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[0200]

[0201]
[0202]

[0203]

[0204]

[0205]

[0206]

[0207]

[0208]

[0209]

ZIHSd 10-2010-0111268

x84 A&

2 PIB PIB Z PAO
A B C D
AR4 AR AE
MCT (av. merit/10) 239 2 8.0 8.5 8.5 8.6
ECBT, 1hr@290C (Z~3591/100) 34.3 50.4 38 36.6
ECBT, 1hr@300°C 19.5 32.4 23.9 22.5
ECBT, 1hr@310°C 16 22.5 22.9 16.9
FOQ AIFA <17 HXE
EtA A3 /10 8.2 8.4
Y2 (Varnish) 23] /10 4.9 5.3
AA 2359]/100 59.4 62.2

A A4 2: PIB (b)9 £AA] FM EZlo€E AEHOE (c)d &3 F3F A= (fuel eco) 2 4.

A= g Aol H9:

ZAE AT ol W2 Fi(ash), F 2 2 FHFS VM=, 5W30 S (grade)d] =z ZAHEZA, 3=z A9 o
2 VI-&4 £ A (Vl-enhancing polymer)S 7}tk A' 2o AaMul olyg} Ak XAES ¥ 30 e
o, ZHE B'E ZAE A 1 A EgjoE AE#oo|E(triethyl citrate)E H7}sle] A X3t

Py

37 AE(fuel eco) AA:

QY A'¢F B'Y X3 AF(fuel eco) AEL laboratory friction test Cameron Plint o2 ZA3FHT). o]
AR EZ~Es= MIIFE(CEC L54-T-96 %) Al A3t dabdnk. AR WA= A edol A€

AT wpEA (tribometer) 2 o] FoA Jrt. 7MW FAES sider HAd gt Ay npEEs .
MILIFE(CEC L54-T-96 %) <X AlgdellA Fx el oia] 2 Aot nlusiA, Aldg ed=z d7Ag ds

PN
&A= 4

F

il

3719 % 5o Bud AdE Egdd A E#o]E(triethyl citrate)E F7lsle] 29 334 AR (fuel
eco) Ad4dol lojA 9] S vERAT

£ 5
A B'

Gr IT , KV 100 C =4 cSt, 2= 50.00 49.50
Gr IT , KV 100 C =6 cSt, 2= 20.00 19.80
714 2 Gr IV, PAO KV 100 C = 4 cSt, 2% 10.00 9.90
VI-g4 &4 (hydrogenated isoprene-styrene), 2% 6.50 6.43
Efolld AEOIE(a), AFD - 0.99
PIB (b) , 2 =% 2.00 1.98
21, ppm 183 181
&, A% 0.053 0.052
313} 3|&-(Sulfated ashes), Z % 0.23 0.23
TBN (mg KOH/g) ASTM D2896 3.43 3.40
TBN (mg KOH/g) ASTM D4739 2.53 2.50
KV 100 mr/s 11.89 11.89
Cameron Plint (fuel savings %) 1.75 2.02

22X 3: & PAO(heavy PAO) (b) + EFJE X EHO|E(triethyl citrate) (¢) £ ZL = PAO(heavy PAO)
(b) + SFYAE EroliAH ol o]E(glycerol monoisostearate) (c) F{o| 93 3 E IE(fuel eco) A
A 9 G

AT B Aol
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[0210]

[0211]

[0212]

[0213]
[0214]

[0215]

[0216]

[0217]

[0218]
[0219]
[0220]
[0221]
[0222]
[0223]

[0224]

[0225]

[0226]

[0227]

ZIHSd 10-2010-0111268

ZAE E= VI-&4 OCP S8A 2 EAkA|(dispersant), A& Al (detergent) (&Fstxz gz ZstAl 34 7]3kw
(overbased) Z¥ A¥U|o]E(sulfonate) % #HH|o]E(phenate)), DTPZn, "FZAZA|(friction modifiers), o}
W3lE (aminated) ¥E AFEPYA A (antioxidant), A XA (anti-foam additive), %% A3}A(flow point
lowering agent)S X3, H7MA| W71AE E&sl=, 53 (grade) 5W309] FH=x A Eo|t).
ZAE F, ¢ 2 HollA, ZFZ E9F vluste], VI-34 OCP T3A19] dH-= SpectraSyn Ultra 10000]2}= o] &9
Exxon MobilA}e], 100Co A9 %A% (kinematic viscosity)”} 1,000mr/s<l, % PAO(heavy PAQ)Z thA| % ).
ZFAE G 2 HE B wdgd wE AEEA, VI-Z4 A (Vi-enhancing polymer)7} o] Fd3 =
PAO(heavy PAO) ((b) 3t&&E)= AN iA=L, 1539 33t= (¢), Egdd AE#C]E(triethyl citrate)
9 ZFYANE Ero|AAHolg o] E(glycerol monoisostearate)E 2tz o EEH3ITE

EHEE, F, G, Ho 2AE=(R2302) 9 =2 3542 4d& & 69 e

(&l
ZAAE E, F, G, HY (A3 HAE(fuel eco)) T+ I8 A7(fuel-saving) AZE MILIFE <A A&z}
esto 2 H7}sF T},
A AL 280ColA A 3w ECBT Al &loll ol #H7Fw v},

I ARE FE 79 BEHIIC

i

rlet
i,

7 A8 (fuel eco)) HEE A8 A7F(fuel-saving) A

Cameron Plint laboratory t

237 A% (fuel eco) M=% A& MI1IFE (CEC L54-T-96 TF)e %x71:

100kWe] 2L 7F&9 <zl

o

ﬂlO

urban characters 7FA& 7A99S YeluyE= F7):
- 750 WAl 3,070 rpme] AW &%=
- 0 WA 49KWe] w19

- 20 WA 75T oY &%

~

S (grade) 15W40 (RL191)9] =z A7 Hlwdle] =45 Ax A7,

Cameron Plint fuel eco laboratory friction test®] Z71:

o] A¥a H2~E+= MIIIFE(CEC L54-T-96 ) A Al et Ald wixE AgES 2dd Hxd H4
gk Ady uV—iﬁ](trlbometer)i o] FoA U 7h =2Ee JHds He] Hgstn Ax npEEs £33
t}. M111FE(CEC L54-T-96 %) Azl A3 o)A %& 2ol s | AT} vjwdA, A edE Hikst
ARE A& 5 o

X6
EGdzx) |F G H

714

Gr IV PAO, KV 100C = 6 cSt 15.20% 15.20% 15.05% 15.05%
Gr I , KV 100C = 6 cSt 14.90% 14.80% 14.65% 14.65%
Gr I KV 100°C = 4 ¢St 50.80% 50.80% 50.30% 50.30%
A 7IA Y 80.90% 80.80% 80.00% 80.00%
OCP Z3A| 5.10 %  [2.20% 2.20% 2.20%
= PAOs, KV at 1007C 1000 mi/s, Spectrasyn 1000 3.00% 3.00% 3.00%
ZHE Kol Aol olE 1.00%

Egod ANEFE 1.00%
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[0228]

[0229]

[0230]

[0231]

[0232]

[0233]

[0234]

ZIHSd 10-2010-0111268

28 xhsl= HUMA 9i7)A] 0 kAl el 73 13.80 % 13.80 % 13.80% 13.80 %
OPﬂ] 3}03715151 M7 A (overbased detergent); ©}
Wty (aminated) % FE F3 & (ashless) s

A A, }\*]O] ") =(succinimide) kA
(dispersant), DIPZn Z&3d}&= ol¥l L AFHOE 4
PEEA 0.50 % [0.50 % 0.50 % [0.50 %
T55 A5HA 0.20% 0.20% 0.20% 0.20%
33ty 3] ¥ (Sulfated ashes)+ 0.50 % 0.50 % 0.50 % 0.50 %
Ql#+ (ppm) 509 ppm _ [509 ppm 500 ppm {500 ppm
% BF sk 0.128% 0.128% 0.128% 0.128%
TBN mgKOH/g ASTM D2896 5.95 5.95 5.95 5.95
KV at 100 C, in mr/s ASTM D445 9.96 9.94 10.04 9.952
KV at 40 C, in mnr/s ASTM D445 57.65 57.81 57.99 56.64
VI 160 159 161 164

*ASTM D874 Z7g, =+ ASTM D5185 =74, ##x ASTM D5185 57 .

Z7
L EES B o 1
AAA
ECBT 280°C [25.90 [34.20 136.90 35.30
a5 H7 FE
Cameron Plint 1.97 1.78 2.38 2.04
(fuel savings %)
M 111 FE 2.57 1.90 2.19 2.50
(fuel savings %)
AR A}
%4 % FolA, % PAO(heavy PAO)C.E OCPE AN tAldle], WAZS g4 Hrskd £ i, 1mz I
At A A (detergent) A TS 7HAE, #Hx B9 vluste, AAAG dHo] F4d Fx dvt. FAiksid

(hydroxylated) ol&H|E2E F7hshs A2 op 3ol glom Fad AAY Aeol FAHH.

237 A= (fuel eco) A}

% PAO(heavy PAO)® VI-&4 OCP 38 ZEAES 43 A5} xﬂ*é*éoﬂ ]
25.30014 34.200% WA), a#v 1387 AE(fuel eco) AAdE RAZH FE FAvH(Cameron Plint
testoll A 1.97¢A 1.78%2 W7 = MI1IFE <7 Al?}ﬂoﬂﬁ 2.57914 1.902 W7A). ZAE G} HollA F2tste
(hydroxylated) o|Z=HZ2E F7ta)A, 287 A& (fuel eco) AA AstE BAFsta AA o] Fxo Hlale] 4

g 2 3l

S FH(ECBT 280°C ol A
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