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RIBIR AR F A F](ExxonMobil) YR AR BE I e B2 e ts (el 25 100 {EE 22 ~ 15 {E{E A 1
SERVEE Kl Ko 20 T [EIVAETR TP RR) - R BR R EE B AR By b 2 (222 Ry R RIEN ) ~ 578
KB RSHIIEIE SopTiE 20 A IEECRARRERFR KBt - &2 2040 4 gelRRE KRS0
35% - hiELEAEH(carbon-based fuels) (/A4 4B TR ALY 7T5% R EKAETRTE K » MRS AR AR
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2040 LY H EERBEIRFR KAY 4% - MEEREIRAIGY S EREIRFR KAY 15% © IZRETR Rt R R
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JESEATRELE 2020 SR Ry AR IPAH Y+ L 1 B - (R B3 (Tight Oil) R (b2 BRAYIRA b
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Light Duty Vehicle Fuel Consumption
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= R RE AR IR FR R B D INIAR (& DRS R BER AR ~ B BRI EHECR (B 2 E
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TERABIEEAR > BB S A0 e KA &R M A8 S AR5 AL BRI K JREE) /T
B~ BB R E S E SR ER R AT EENRE AR RE R (cruising
range) ~ A ~ FREENFRE - B AR EER K B S ar IS o AN EENEAEN T (20 JC
08 mode :Nissan Leaf 228 km ~ Toyota eQ 100 km) » BRI EEAE T ~ EAREENT > Bk A
#; B{B%4 - Toyota /A 2014 £ Eri 2 MIRAI FCV Efffi 1 AT 22 650 L\ ~ R 7EIEREI4Y 3
JriE ~ RRENEE ST E-30°C - EmH IR E A = A E 3.1 kwil ~ FE#ERGFEEFHEEE
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Challenge for Fuel Diversification
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Challenge for Prompt CO2 Reduction

1100  a- Atmospheric CO2 concentration E 6l b. Global mean surface air tempe
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E 700 default - // S 21 r
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c 500 = ]
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® 300 2 53 0
SRR

g 2 8 -1 B
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RDE ) A0SR E & Tl » AP S S B AR -
Emission Measurement System PEMS)#EfTEERHEICHE, - BB e g EHE
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4. PREMRF R 5 285 AR 5 25,6

4.1 ZFE70m © DABRRLAZE AT 0M S [ (EE R FE 0 IR EO(RON 95) ~ E20 & E100 - #/5tE
GEREEUR (1) ZE27UH(E20 2 E100) B ITALAME - E100 28 MEFRIATR 52 - (2)E100 5 E20 B
B ZEERR - (3)EL00 NE A b EVEH B2 SRR B U2 BUEh RO TR I ER A SR B 2R

4.2 B A BRIl % ET ( Tailor-Made Fuels from Biomass, TMFB)

4.2.1 KB FERDK 5 B EEPARHEERE © {RIPNEH 776 C1~C8 ~ BN ~ RABEN - ZZEPRE -
hEh ~ BME SR R SORIERE 279 i 4SRN (B NE » B R EREE T BICIIEEK ~ 5
e ~ Bg ~ BEEE) > Bk 2 DCN wl iy 1QT JATE &0 E (fk#2 ASTM D6890 -
DCN=4.46+186.6/ID > ZEFEELEKHERT 1D : Ignition Delay time > BE{ir:ms) » [E14 FEFH & 458 55
2 DCN i g 7 = AT A SR CxHyOz 2 DCN(EFEZAS 28 YRR ~ BfE S e 4
EEFRATRERL YY)

4.2.2 7] DCN {EAK(fH¥ RON =) 2 2B Ik} 2- LI (2-methyIfuran, DCN<10) 5z 2- T Ffd
(2-Butanone, DCN<5) & 7 B 1 T BLEL 5 |25l - HHEC LB (B BEVRARZE RRR) - 2-FRELE
MRH(RON 101) Kz 2- T fi(RON 117) & EMEISALE R =78 RUBR » &R BEET 5 [ZRHNE » 2-FF ROk T
TEPAMERL Z B2 fe RON 95 S0l Ml o SIZESEHEGIR K » AHEN 82 - 2- T BN S A R
KIS RE TR L2 ATE 5 2-FRELIRIR K 2- T Belal Do Ffife 3 HC HEE i LB -

4.3 (AR R K NOX HER . SRR « B+ 50E - (R R EE - 280E

4.3 1 {EA-7BEE AR EE rTTE(E PM SEEE HC & CO FERBHEET S » PABHIR LRI - 5
AR HERENAE -

4.3.2 (BI7 1 & AR TR D TEbRATEEY) K PM R > 2% CO ~ HC KR FERT -

4.3 3 EFHEEARE - EMHENHNEET - NEEZEPALE(AIr Fuel Ratio, AFR) 31 a] (&
PM $JEX > (HIA OH ZLEE(EUSRH SR - NI ZE REBIPARDRE & EHGE -

4.34 BUEEESRVEE (S25AR - (RREE - (REE) > R RS MEN: - S8 EEENR
P > an— FE( Dimethyl ether, DME) R[] R 28 & B (CIREL -

5. BRI S35 R R A ZE BRI (7-11]

AT ARG B A 2 TR0 5 S R A ZE I iR e =) BRaS RN AT © (1) BEE s &5
B s (o A R = Y BE ) o P Ll e FUBRE sTHIBRUARR K FEREERIE IR T - ARt
AIRERAREE S - QPARIELE B FFIER T4 NaCl s EAEES) ~ IR DIEI(a0iE
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BRI SRR L 2R T2 PIBS)ECEBE AR E AT sEE £ B LSRR - (3)7
SEIRN DR R BE T B BB AR e A B e M -

PUR 73 BRI S s A E5 505 (Internal Diesel Injector Deposits, 1DID) K24 PH ZE 2 AH[#
BFEfEE T

5.1 SeHE S 25 BT

5.1.1 L&) = BA AL E B 28 (High pressure Common Rail Injectors) & v 2835 (f8Y7) » Hpl o v fE
Fi SEM/ EDX ~ FTIR ~ ESI-MS - EPMA %5547 » & WA BB E (AR E - FRELED) ik
FEPEEIEIRY) (4455 T~ PIBSI) K EskE (41 FAME S05R (e &R ) b W5 2817 5 g »
&L SEM At » S5 ) 2D R E (RN - Bighn] 2 3 & 25 microns - SRS
JRAE © (DKTEAZRS - QeI EE 2R 28 - Q)EWSNHE - (AEak
AR -

5.1.2 4EEETR S T2 Hik(LY) - BRENERN g RIm IS FL - 2B 8 EZEA
TEHE T AR F-023-01 (XUD-9 IDI) Kz F-098-08 (DW10B DI, CR) ; 4% 5 B0 &t
e BT T E Ay R B B MRHSIERY) - BIENIES et ~ Eet RIEHE L - 22
YR HHIMES S R P R MES S B » BRI ] RE A 22 #E( idlling) B2 2 BIEH T RE - H BB i 2 B & (The
Coordinating European Council ,CEC)F12E 772872 ¥ 25 (Coordinating Research Council, CRC)
& AR BT G A WO 382 B @ THE T 2016 202 DWI0C ARG U704 -

5.1.3 Innospec ~ Afton SR AT SR8 Rt AR AN IR oI 505 LR G 2 SR 247t
FEA DY) -

5.1.4 DENSO 7 FIht7e 3 3R B SUE Ry B2 RV RA LA > IR AP B B LS SRS
JiRSHARHIRT IR A - S BREEH - AR IR 28 16 AT 5% 2 258t #i ( Diamond Like Carbon,
DLC) w5 LB as BT -

5.1.5 Afton /A H] 81 Hydrafact /A 5] (&Y Heriot-Watt K E2HYF0H TAZHHZE AT A& i 8500 = R
AFEEGHRF (High Pressure Quartz Microbalance, HPQCM )z iy a & AH & (K (A &
BENFEREMGT) » SIS R A RS IR RS LR (B E & > vJEHE 1
ZEEAE K o EEERET 5 B RAE REUR | EE S o (K5 T & PIBSI T
SR e BRI 3 R 552 2R K (EAI HVO (hydro-treated vegetable oil ) %
R TP RS EBRgHE > #2 A 10% SME HI oSl e TR R > B -

5.1.6 ZERFF MR TS &5 0 SEHE ST 28 NI UEY)E ] S8R E BN -
5.1.7 [ aINE - HH DU AR 5 By it O TR Y [ R 2 — > (B 3T B Innospec /A 5] # 1T DW10C
5| ZEHEGEREUR © IEEEIENEERMHEIR AN @ a2 g s 2385 -
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5.2 e xsPHIE

5.2.1 RS HEER N E % - BIEHIIBRYINRL) ~ §5K0K) ~ gikh) ~ ALHE (428
S~ Hoimls (AEESOH) -~ BEES (EESOh) - B (EESEH) T3 k) ~ 55
b (PR Z 4T ) ~ HERnBE (FREREE) sWAZEHSYHH - FAME 8RR S (ESEM)EFS - 18
R > Innospec {EAESSERL AT R 600 HAEJEES - MAEIT —FA U E] 162 (HHE)E5
Fon . FELRRMEY5E SRS R ZE - B RE > P AR S 1 B — A -

5.2.3 Afton 3T 4EIH 22 R A (2013~2015 F B fitin) © BRI BTG 42% ~ BBz EAH 28%
TIAE R R 11% ~ HoAth 13% ~ #HE 6% -

5.2.2 BT B SSIATE S IR - HEH T AR B PRE S SR R 2 A (A H S ~ R 20 -
FAME BIRIES5RZ ) » B ATHHRIFFSE AL T T AR A 2 R BIERAT# /754 (Cold
FBT) SeHEERRHITEIEL -

5.2.3 Afton /A E1ZEs AT MBS (T 4E3H) - I - B Ra R R 2R SR B (L FBT
St DUHIBMAISR: 141 Bt fig) > 8 - (s R TR a8
B RS CoFOE » S TAEA SRS ~ AR 2 e 2 S v FR Y B
S AE 1A0C THEFTRBIN - T ALSSHHERY 110°C 75 (L AT RS A BT S T & 100 ppm %
Z5%  BLO i 1ppm % Z SR EAEAIEIA FBT 3480 (FBT=187); 5 » BZM 54N R &R
SRR 5035 EC A BRI S B -

5.2.4 Innospec F 858 A I EF G (Hydropyrolysis) s 5 A mlig et B B A RS &

=,

io

5.2.5 PRk E B ¢ (1)815 CRC RP 667 " S8+ s s B 5 m 4 sz APIRP 1640 T 7 i
o' B -ECE EE AR MR ERE ) SRR - QMRFFINHAERNEZE - QMEREE
YA IERS ° (P2 RN RO E e AR EE/ I AR EEIH H - (S) (8RR AL A 3 MR IR 28 & 22 1
U5 -

6. {EIHTEBRIFFSE(Low Speed pre-ignition, LSP1)[12-15]

6.1 Ryl e BRIER KPR AR MR M AL A0m 5 [ B 3s T B R E Y N 5 [ZEI FC i
i RS - PR S MERE RS i e M RE R ORI (NS L RS2 ~ WAL A
%) HAT R AERERTAE SR -

6.2 fEM A4 - fEimimtE BE GDI 5284 2 (RETAMARPIE M EIZIT - [RETEVAR SAE
5IERROREEME  MERENIE B RE R P RPN A RS AR - R ERREES]
EOERGEET ~ BROERRIE ~ PNRIRURDE RIS - {E 1] R n] 52 AR C 88 A4 2 (R
TRIAZER -

12



6.3 PARHHIE SR I EGEEIH & 22 LSPI 8445 'GIH S = (Toyota) i 5E g R/ i o
E5 & BN ie s (KRR TR A AR - i F (GM)RITEF (Ford)) /R A MR DI Festsm -

6.4 HAETAT S RETRRA 5 [l T77% - R Z 8 ~ SRIEIRIT RHETEE ATE -
(RERTIA T SRR E =B - S SOl REL B D R NIEE - EER—CHE (—fRERR
RIPHE + R e EBREEE) $E R 2 — (RTINS © AR LT
TiEEE NI BEE R R YNGR > 40 MFBO2 fURAE 2% Rl ARy RS (T2t dh
J&E ) ERAY R A R R S AR A TRIRER T - B T AR TR S5 A IR — (B FEA
BTG EE IR A RETIALIR - SAVSRS AT E R & K — s B - R
(RERFIAS( YA NG RV E A EE B8 > HHVHEERHEEES - SEEH
BWHERE > ARZETAS T E R T RE B W L L -

6.5 52 SRR PR TR E A IR R S Bk B 555 [ S8 ERTR AR > AT Eo8 Rtk IR S5 £ 5 [ 2
BZRRAIPERETE AR EYE R CaO » BEIRAEHE RN BRMEETAERT - CaO R CO, P b Rtz S5
(BENEZE) - RS 5 [REAY TRPARR 52 R & S i [ A AR R I E [ ELR & R AR E R - &K
MBI R BRI AR > ENVE BRI RS - 5950 - IVESURIE IR &2
AIRER FRR S (58 - RO R RE AR BRI AU B S ZE THEN P AR - EIRIEE ~ Rl
SRIVINGE > B LREREERBEM R E RGN © B ROEARTAESEE RS
SRHYPAEE -

g~ e RO

1. ARE RS b B, ) 2 AehES ~ REIR YRR RO S AR A R S S AHR - SRR E B
H T AR 55 & (SAE) A7 A & 22 4 BT & v B 34 R s S s s T O A
H] ~ BERSEE  NIIEE R ~ TeE R R R OB & AR SRk
Z SRR BT SR AR R AE TR S ~ BB ) 2t VAR S IR ~ SO 2R TR
SRR EEHERSE  FA > VBB LIEFE -

2. PEEREVRBRBREUMIED R ENREIRORATER K - PARL R B )7 B em 2T bas e - RARAE
LS~ B S ORISR SE AT BRI 2 e T it ~ SO E F EE B S B 2 R 2811
EHFR I EA S RS ST RAEIRAVESS - AR (EESEH) ~ SRR EH(EE L
BF) ~ SR E R CRAR) » MR EACER - HARRIRE e RS (IR L - Ry 22 26
REVRR H AR > AT ACPRISFRCGE SRR B D 28 2 BRI TR ISR (RAERE ~ (05
Fe 2 R EN I E R ETSA I BN E S R R EE T AR B I S R R A
Bh > EARRHREER AT R BUR A TREIRBUR 2 &5 -

3. SHEEEN Ry S PEBUAAR AR KL S BRI A 3t - AN > ORRan B R 2 e (A&
BRAL)M bR = AR B A RHEECEL G - AT BABRSE I B B S 25 1805 SO AP 2R 22 ] - £
S TES S SHZER Y ~ A~ SIEERHARAETTE ~ DB SR (A & VR IOA) FOpbkhin &
ETEAIFBT M) ~ A B WNHEERE (1 E F DCNZEAS) S AR BE SRR AT BEAC A S R i

13



>

%EZ%% °

\

4. TEiStmiER GDI 5 B3 2 RIRTRPATH 52 » &8 AR5 M 1 SR e m 52 AR A 22 61
Z A B AR RGNS - AEER Y ST EARE - (REETEVASE (8 E nlaE 2= Rk
LA > (HEERSEE (RS Toyota ~ GM K Ford)HREANT 7¢ & BN TR B ARG
PR R TR IR 5 & BT - SEEE R AT A A A E R E L L 255

h -~ 27530

1. Rob Gardner, The Outlook for Energy A View to 2040, ExxonMobil, 2015 JSAE/SAE Keynote
Speeches.

ExxonMobil’s Outlook for Energy Sees Global Increase in Future Demand, ExxonMobil.
Masanori SUGIYAMA, The Future of Automobiles in 2035, Toyota, 2015 JSAE/SAE Keynote
Speeches.

4. Eiji OHIRA, Toward Hydrogen Society Activities for Dissemination of FCV, NEDO

5. Ing. Stefan Pischinger, Fuel as a Design Parameter for Future Low Emission Engines, RWTH
Aachen University, 2015 JSAE/SAE Keynote Speeches.

6. Alexandre BOUET et al., Potential of Naphtha-like Fuel on an existing modern compression
ignition engine, JSAE 20159009/SAE 2015-01-1813.

7. Richard L Chapman, The Effect of Fuel Quality on Injector and Fuel Filter Deposits in Modern
High Pressure Common Rail Engines, Innospec, 2015 JSAE/SAE Technical Workshops .

8. Alexandra Fersner, Diesel Fuel Filterability Studies, Afton, 2015 JSAE/SAE Technical
Workshops .

9. Koichi Yamada et al., Diesel Injector deposit, Denso, 2015 JSAE/SAE Technical Workshops .

10. Julie Galante-Fox, New Technique for Investigating the Mechanism of Internal Diesel Injector
Deposits (IDID) Formation, Afton, 2015 JSAE/SAE Technical Workshops ..

11. Anthony Frank, Are our fuels protective, and do our engine tests truly demonstrate “Fit for
Purpose”?, Lubrizol, 2015 JSAE/SAE Technical Workshops .

12. Koji Morikawa et al., Investigation of Lubricating Oil Properties Effect on Low Speed
Pre-ignition, JSAE 20159149/SAE 2015-01-1870.

13. lan Elliott, Understanding Low Speed Pre-Ignition Phenomena across Turbo-Charged GDI
Engines and Impact on Future Engine Qil Design, JSSAE 20159144/SAE 2015-01-2028.

14. Yasuo Moriyoshi et al., A Study of Low Speed Preignition Mechanism in Highly Boosted Sl
Gasoline Engines, JSAE 20159086/SAE 2015-09-1865.

15. Masaharu Kassai et al., Mechanism Analysis on LSPI Occurrence in Boosted S. I. Engines,

JSAE 20159108/SAE 2015-01-1867.

14



