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STEP |

o (8.2L) (2.5L)
NOACK PM

Qil Properties
Grade |mm?/s|mm®/s mass% | Stock | mass% F/F
CAP-CD30 | 30 [9684[1140| 105 | 48 | Mineral | 165 [ e |
CAP-CD10W-30L 7321 (1089 [ 138 [ 76 ([Semi-Syn.| 167 | e |
CAP-CD10W-30M 7206 [ 1094 [ 142 | 139 [ Mineral | 166 | e |
CAP-CD10W-30H 6891 | 11.05| 152 [ 201 | Mineral | 168 | o |
CAP-CD15W-40 54| 135 | 113 | Mineral | 167 [ e |
0
0

13
CAP-CD10W-30PAQ 68.20 | 10.18 | 134 | 27 |Synthetic| 163 | e | e | e o |
CAP-CD10W-30POE | 10W-30 [ 58.29 | 950 | 146 | 35 |Synthetic| 162 | o | o | e o |
CAP-30MA | 41 | Mineral | 082 | e | | e o |
CAP30ZA 93. | 35 | Mineral | 001 | o | | oo |
CAP-CD5W-30M | 5W-30 [ 59.23[ 998 [ 155 [ 151 [ Mineral | 164 | | | eo |
JCAP-CD5W-30H 10. 70 | 205 | Mineral | 162 [ | [ e o |

e w/o0 oxidation catalyst
o w/ oxidation catalyst




Engine

Heavy Duty DI Engine

Light Duty DI Car

Mode

D13 mode

Full/Full

10 15 mode

Effect of
viscosity

No observable effect on
PM.

Multi-grade oils can
reduce PM emission by
its fuel economy effect.

No observable effect on
PM.

High viscosity oils could
reduce SOF oil fraction.

Effect of
volatility

No observable effect on
PM.

No observable effect on
PM.

High volatility oils
increase SOF oll
fraction.

Effect of
base stock

type

Synthetic olls could
have positive effect to
decrease SOF.

Synthetic olls could
have positive effect to
decrease SOF.

Synthetic olls have
positive effect to
decrease SOF.

Effect of
ash

No observable effect on
PM.

No observable effect on
PM.

Could not conclude at
this stage
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DPF
STEP Il

DPF( S=500ppm)

S (S=10,50, 100ppm)
DPF(CR-DPF)
S




DPE

, 2
1.2 1.9 Kkm
(S=500ppm )
( 1.88%,1.50%)
f

leld test Properties of olls

mbolic 2 -CD30
ehicle Type CD,30
ngine Type 96.08
Reverse flow In-situ \n/]|mZ/S 111(')113

Y ———
i o heater 151
Voo L 110

' Element C 0.39
H-CF10W-30 | _ M-CD30 ement <8 550

Fuel Max. S=500ppm in market
Mileage km 12,000/ 16,000/ 18,954 | 18,341

Sulfated Ash mass% .




(Ca,Zn,P)
)
CaSO,(70 80%)

o M1,M2 (M-CD30) (JIS K2272 )
DPF

ICP analysis of DPF deposits Estimated compositions of
ash originated from oil

n,P
L] compounds

= 7n0

m Ca,P
compounds

[ Ca0

- Il Caso,
HL H2 ML M2 S.Ash

*  Mg,Al,Si:O,; was detected, originated from DPF *2 Sample made by laboratory method JIS K2272 3




CR-DPF
/

10,50,100ppm 3
JCAP-CD30( 1.65 )

Specifications of Test Vehicle and Engines Properties of Ol

- e e | ove JCAP-CD30
Kinematic Viscosity -

. L4, 2.4L L4, 49L | L6, 15.7L
DI/TI DI/TI DI/T|
Aftertreatment| CR-DPF | .o oo | CR-DPF WTAN mgKOH/q
Devices | (Fiber type) +SCR TBN mgKOH/g
HCIO4
Zn

JARI Engine Test Cycle

30,000km | 30,000km | 10,000km |fjElemental Analysis
massh[ _Zn |
| P

Sulfated Ash mass%
9




S (S=10,50,100ppm)
Caso,

[mass %]

.~ 1 8  x ]
Test Fuel 2D-21 2D-22 2D-23 2D-21 2D-22 2D-23 2D-21 2D-22 2D-23
Gaso, | ooeie | vasze | om0 | 7o | s | eiso | oo | oo | doso
Capo, | | | [ 0w | b | &) | s | 5w | @ |
CaPO), | | [ [ @b | @) | @) | teh) | G | (b |

2+

I e
(<1)




CR-DPF
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Air Flow (m~/min) Air Elow (m3/min) Air Elow (m3/min)




) 500ppm)

S (S=10,503100ppm)







Oil additive Type Metal type Metal content in oll

Sulfonate
Metal detergent ' [Phenate Caor Mg | approx. 0.40 mass%
Salicilate

Anti-wear/Anti- approx. 0.12(0.11)
oxidant agent mass%

Friction modifier [MoDTC™ Mo approx. 0.06 mass

*1 Ca-sulfonate is generally used in Japan. In Europe, Ca and Mg type is used.
*2 It is mainly used in gasoline engine oil to improve fuel economy.

ZnDTP Zn(P)

14




(7L DI/TI) DPF
100 75 (F/75 )

850L ( 20hr)
6 km

DPpM DPpM DPM Dpm Dpm DPM

1 | - -1 -1 -1 -1 48 ] 2D-06(S=50ppm
2 | - [ 70 ] 40 | 33 | 20 [ 96 | 2D-07(S=0Oppm
2D-07(S=0ppm

2D-07(S=0ppm
2D-07(S=0ppm
2D-06(S=50ppm
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1.65
11.6 Pa F/75

[ 1 Initial pressure

Increase of pressure drop by ash
I Increase of pressure drop by others

w b O
o O o

CR-DPF pressure drop
kPa




Test No.

- CR-DPF
CaSO, MgSO, H,0

CaCo,

[mass %]

CaS0Oq

CaCOs;

MgSO, 6H,0

Mgg(PO4)2

Mg.P 20y

MqgO

Zn0O

N

I

Zn,P,0;

N O

ZnS0O,

N
+ |+ |+

w

N
H+ |+ |+

IS

MoO;

N

=+ [+ |+ |+

N

R INF- W

N

CaMoO,

MPQO3;(M=metal)

oo
I+




e Ca
0.90

e Ca Mg

Casel CR-DPF
Case?2 15.5m3/min Pa

Ash weight (g) A P byash 155m
= Coef. xElement(ppm) + = Coef.xElement(ppm)+Const.

Ca 1083|5451/ 062|Ca | 0060360090
Mg [ 070]79.94{020|Mg | 403|295/ 0.09
zn [ 053]07.68] 003 zn | 0.00]4.03] 000
P loe4afore0fo004lP  [-001]4.04]

Mo | 221]88.72[ 016 [Mo | -0.01] 405
_

0.05 | 07




e /n Mo

Ca(ppm) | Ma(ppm) [ Zn(ppm) | Mo(ppm) | S(ppm




e CR-DPF

~ | Ca| Mg | zn | P | Mo
2 | - |24 | 23 | 24 | 15
3 loe1 ] - | -] - |8
| 4 | 24 | 25 | 24 ] 23 | -
5 |-/ -1 -1 -]-
6 4 |3 -1 -1 -
7 | 38 | - | 41 ] 44 | -
8 | 39 ] 42 | - | | 30







STEP I

[CR-DPF ]
o S (S=10,50,100ppm)
Caso, (Mg
)

[CR-DPF
o




e CR-DPF

® DeNOx




