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® Global Fuel and Biofuel Trends. (Dr. Claudia Spang = &)

® The effect of fuel quality on engine performance and emission.



® Requirement of modern engine technology.

® Recent development on engine test for fuel (gasoline and diesel)
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m Fossile alternative fuels m Fuels based on solar and wind
» Methanol » Methane
» LPG/CNG/LNG ~ Methanol
~ DME/OME
® Bio based fuels m Alternative engine technologies
~ Bio diesel » EV — Hybrids
» Bio ethanol » EV
~ Bio gas
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2015 130 50O, km
European Union co, Weight-based MEDC Economical fines
201 95 gC0/km corporate avg.
5 16.8 km/L M Eecanamical fines
Japan Fuel econony l" \e'g-'?'ba,s":_,d JCos P
2020 20.3 km/L corparata avg Public proclarmation
206 . e | 217 9CO,fmi Ecanomical fines
Canada C0, + other GHGs FP-based corporate ava.| US combined  f———
2025 (propased) MN/A Sales restriction
ncla {from 20186) . {130 g/fkrm) Weignt-based MED far love Mot At
2021 o 113 gkm COTpOrate avg powerad vehicle ' '
5 205 6.9 L/100km Visight-class basad Economical fines
China Fuel consumption . o NEDC
2020 (propased) § LA100km corparate avg. Public praclarmation
2018 P—— 36.2 mpg or 225 gCO0/mi Econamical fines
United States EEHI 'm;w,E'HG FP-based corporate avg.| US combingd |———-—-—-——
2025 L, + athe 5 | 862 mpg or 143 gC0/mi Sales restrcton
Fusl ecanary . . Weight-based . . .
South Korea 205 L. + other GHGS 17 koL or 140 gCOkm comorate avg US combingd | Public praclamation
Mexico 2016 EJDF_I :Tmqu;mé{-lﬁb 39.3 mpg or 140 gkm FP-based corporate avg. | US combined | Ecanamical fines
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l— CNG
—T Esterification ~ ———+| Biodiese/FAME
‘Tallow oil/animal fat | * Hydration a3 Bio-oils =
| Carbohydrates | [[=  Pyrolyse = ——| (i Methan H
~ uco Gasification 4 Methanol =]
_— Sludge | Ethanol l
—|  HVO: Green diesel I
 HO0 > H,0 electrolysis | | DME =
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50 countries have adopted blendig targets or mandates
Unblended biofuels are also in use but in negligible volumes (e.g. Brazil, Sweden)

E10 (9 provinces)

United States: Planned targets or
Renewable Fuel blended in voluntary:
yearly increasing amounts - E10/B5
Target 2022: 136 bn fr. e N ] ¥
i s % Indonesia:
e ) E3/B5
. geria: ! fo
- 9.
5 WO
Planned target or -
voluntary- ES / BS . Australia: .
I EB /B2 (NSW)
| South Africa: Planned targets or ] /
voluntary:
- E10
igestoom (2015): IEA Roadmap — Biofuels for Transport =
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I Morth America Europe

N Australia . Africa

I Latin America & Caribic Asia
Mio t = == Production
40,0 _

Aprox. 4% of total diesel market
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World natural gas consumption outlook by sector

10% bty W Residential W Commercial Industrial 109t
250 Transportation W Electric power 180 Electricity
160
200 140 Reesidual fuel oi
150 I I 1z Gasoline
i z
100 l . B0 Jet Fuel
&0 Matural gas
50 a0
= — Diesel
,.H H B = B = @
2012 2020 2025 2030 2035 2040 2013 2047 2021 2025 2020 2 A33 2037

Source: World Energy Outlook, 2016, global energy
trends

(Z) The effect of fuel quality on engine performance and emission
1. EREYISR IR %k
(LI (555 P YA - SRl il o TR 0o AR ey s - I (N A e PR
(Dt FEORP [ (SEP * HRROS LY s -
(3)TEIE'JF. l* ETR ¢ FRFS S [ IR R ﬁwﬁfﬁﬁr (PR ) - WA
REICSIEREE iﬁ'lf 1)~ SRR (ORIl & 2 ) M TTAVISEI(NG ~ 4 TP
FI) -
2. BRI R
o PRPERTE D IEEEE T o S e i e DR R AR
JF-EN 228 » 5C31-EN5S90) F I 1993 +F fif F", Fhl%;u 2012 =F IS A o MV D [EF
Feps o FORI BT PRI R PSR RE 5 I8, FI7E R ) ~ e
PFI+DISI (DISI {57 GDI, {74 S6Ee el {70 S S ) - J1 — v
SR HRF TR S NOX BY PM BTSSR A 186 -
o FOEREAE L AR o DR A FIER M RL NEDC 7 i BT
(New European Driving Cycle) » AgiH[i# 3= 42(NMHC, NOx , CO & PM)=
CO,- 2017 =~ & EF}I%’}%EE'J WLTP 1‘?EI§JFE(WorIdWide harmonized Light Vehicles
Test Procedure) » {1 rifhs I R1g= £ 2 W Bl 1 #afal - i RDE I HJEE
F4/(RDE £% Real Driving Emission . {75 ) FURLH [ Rl i = T E vif 2 2R
0> 2007 5 AR PR 4k o SRR PETTRE  E ARE
2.1 (‘Ff', » 2021 Hf M = 15 ]‘Fﬁ
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FIASTE 2015 & 35 % VW o S0 B | mﬁﬁgﬁé { (defeat device)ﬁi@?ﬁﬁ?@ﬁ’
YA - (5 RDE SRS TH] NOX A A== e i 4 AT () 10-40 () -
ZS IR R FEE RS- T ] PEMS %ﬁﬁ (Portable Emission Measurement
System, i PEMS):% Al R R 3 ) %

B e TSR - R S T IR e G
RDE JF 4 V i i {: -

% 5 RDE 3¢

[ RCESE o PR A e [ e s
| H|||| HEHABRE
pst |2 |2|2|2|2|2 |2 N N K
ORIRIEC (emissions) 2003MTIEC T5/2007TIEWG (emigsion|
Fuel Quality via EU Gas: benzene, lead e ) { )
directives Diesel: Sulphur 9BTOEC (fuels) 2003/30/EC (biofuels) 2009/30/EC (<=6 > 3 ppm)
Emission standard Euro I Euro Euro IV
ECE R 83/03 -i04 ECE R 8305 stage lll ECE R B3/05 stage IV Euro V Eurc V1K
GASOLINE
Fuel standard EMN228:1993 EN228:1999 EM228:2004 EN228:2012
Engine carburettor PFl PF1 + DISI
DIESEL
Fuel standard EN590:1993 EN590:1996 EN590:1999 EN590:2004 EN590:2013
Engine DI ID1 + DI (pump-injector) DI {mostly CR)
or VEE I g 5 iy g s o550
[~ BRI |00 S e R
PASSENGER CARS TRUCKS
@ Potrol NOx 0%
@ Diesel NOx
. Diesel PM 0%
0%
s 5
5 -
e -
> % .4
2 g
= g
5 5

fun0 | Ewol | Ewn2 | Ewe3 | Ewod | mes | mwms

1891
Source : ACEA

2000

2005 2009 2014

fr0 | Erol | Ewoll | Eom | EwoW | Ewov | Ewow
18 1991 19% 200 205 2000 2013
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= HrifpE e

- 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 [ 2020 | 2021 | 2022 | 2023 |
: i
2 ‘ i |
= A % ET )

. ! i ! !
p -
s NEDC (Emlssmns) WLTP (Emissions)
@
=8 ~ NEDC(COp) WLTP (CO,)* WLTP (CO,)™*
I I I | I i
! 1 | I | |
w i RD.E. RDE (cF=2.1 RDE (cF=1.5p+
a i | monitoring)
i ; = PN RDE (CF=td) PN RDE (CF=tbd)
; i ; ; .
s i ' i ' i i
S Phase-in of 120 g/km 130 g/km S 95 g/km
o = = 5 -
o | i I i |

*WLTP CO, converted (CO2ZMPAS or double testing) to MEDC, NEDC value for compliance

™ Compliance checked against WLTP based targets

“** Delayed

“*** CF = 1.0 # margin for measurement uncertainties, currently set to 0.5. Margin is to be evaluated annually.

Source: AVL
3. FIEF I

o3 BB AP

(1) Frprass:
FR 1B IS ORISR R SR Y S-15%. AN o )
T?f BT NOx * it #H1 %@ﬁ CHBRTH T HREE ?T’ﬁjﬂﬁl R
it ) o 9t FRRERILE) WY B SRR AL 1)
B [ A - AR > Tl T

(2) HjEfrs:

?%Em/iiﬂﬁ» THIE — P SO S5 R Y Tl gl e L [l > 3 D R
FIE AT PR I 2 R ot PR R TR
VU AR 3 (cylinder deactivation)— vk [ g7 il o ELAEERE I [FF 35k 1 3

8 B R 4F1 4 (pumping loss) » ECUCH B4 I ) 7 78§ o L1154
Gl f’_‘l_]’l: o

[i* AT L (Variable Valve Timing) fﬁéﬂi‘éﬁﬁﬂﬁ)#l&éﬁF'FJ‘?%F%fJE%‘j el > T
HE e VAR AT

i e Turbocharging) — ([ I PRTY S BREFHTALE S B S 47
Foke H ]E{H 25 }dlg/@ Hﬁk I/ﬁ]} =N %}E{ HFT j'i;la];@ NZSS
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R T’Eﬁ?éjé?@%‘i%ﬁ o

3) ?z & d [BF(Hybrid Engme)*?ﬁéﬁﬁ i S [E fﬁf[lﬁlp o R R

E'%‘f [ o TSR je B RER e T o SRR R RS AR
(4) TR — ISR i (FEV) T R0 EBS - ﬁ[ P e At H ]

ﬁﬂ“ﬂ?’ﬁ@ s [P R E f"ﬁﬁ%’@

4. FoR SR AR

EIT:‘ PR 1257 - |é%7,%'+§3ﬁ5§§%l§%ﬁ?ﬁﬁ\fﬁ Fi/IERAT =6
JH PM EH > 585 iglrﬁfﬁ«ﬂ{_ﬁ@g (Diesel Particulate Filter) » [fi| Fir, NOXx ‘Fﬁ}ﬁié
TS > RUE M) EGROERSF | PB4 P F  J5 i (S - SCR (Selective
Catalytic Reduction, s {5 {4 Rl R k) 8 IS g e = Ry L= ﬁ?‘ cEI ]
ifﬁ”ﬁl*ﬁﬂﬁ F Uk SCR AR - IR 6 WRF I Ehg s » SO & IE f
i P R - PR NOX AL Bt

i = Bl R Rl s

Emissions
Standard

Euro V Partlculatg b Diesel Particulate Filters
reduction
Euro VI NO. Reduction Introduction of LNT and SCR
z (Heavy Passenger Cars)
RDE (Step 1) Stricter Measurements

All vehicles with NO,

RDE (Step 2) Reaching Euro VI Limits Aftertreatment
P during Real Driving

RDE Will Require Aftertreatment Technologies
AdBlue® Distribution Network As A Future Challenge v

38

5. A0R] W B R BRI [BF(GDI) Bk PRV S8

FEL S RS S I [ TR 0 R RS - O
VAR > 7 150 bar [EHIES] N o RN EOE 8.5% o I M H (BT [
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A VAR D ] RIS PM R o PR PR o S AR
FE?EI’E*‘J“ > TEIE VB R T ED PM ER S R ] Bl PMEETGR
= WS e = RURIPNELE SN /%Fﬁhﬁ"FﬁPﬁ L I T Y
= E%,%? HC ™ Soot /7% » il PM PHTIT 1 - 2[R T A ’FE‘?\JW"/@@

VKA > RSP AR B R e o s

i DM SRS 7 P RIS 7 PM

“E 2500 E=Injector 1 @150 bar Inj P

= E=5) Injector 3 @150 bar Inj_P

S E=>JInjector 1 @50 bar Inj_P

= 2000 { [ injector 3 @50 bar Inj_ P 1966_

2 1728

o = 88.2%

= Reduction]

= 83.9%

L] 1500 + Reduction

E 1068 .|_

-

S 1000 { s0a3n | BE : 1 k
© Reduction = =

£ 1 . N

= 500 - Y Y N
— 21 \ 278 231

= ) I

-

o I\ r\

S 0 _ NN =\

6.5 bar 7.5 bar 8.5 bar

Source: Impact of fuel and injection system on particle emissions from a GDI engine, Applied
Energy, 2014.11.( Z: Injector 1 ARSI SHHS » Injector 3 EREZH IV FE 1Y)
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[ 7 RS A T NEDC S EIBIIE PN PHVE

= 100%
. Injector with /_
2 % deposits
£
=]
Z  50%
£
=]
= 2% Injector cleaned |
o
=
@
=]
E
=
z
o
o
S
1]
o )
NEDC /_\,./—/j\
WAYAYAYAWAVAILYA

Source: data by AVL.
(=) Requirement of modern engine technology
LR POV 2 TR TR~ RV gl iy o e - (U 9 [8
FHFSE S R 2 e g e
(L) ~ FSAer ) i b g R
(2)F%F| f’ﬁf%tp& SCR—= [ NOx
Q) (SPFH bl —g i ~ T DERY -~
(4 F’—‘[ -3 VF%
()il 07 T SIS (3 G TR
(6) P17 A L = I — SR 0 ™ = o MR  HR (TWC) I §EL = HC ~ CO W
NOX Z75157 57 » S =1 fl 7 BRI 0 R < S TWC
S SR (PR 55 4% g il = (FWC)
Ty P S S ST~ TS ~ SR04 IRICA R
2. 248 BRI TR
(D= [’S’g?ﬁﬁé% + [TIEY(VOC FfH) ISF RIS W3 A
@30+ ISR - (SARR PR 75202 IR ) -+ i

1
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P I AT i 3 [P 35t S [ R AN~ [P e
fE > PhAE  py )
3.TOP Tier :
e Y O ROREE - 1A
= El?ﬁi&‘/g(@l [ F) T SR F\]tﬂ—“— ?‘E‘A—r ) E[J?F, BMW + Mercedes-Benz ~
Volkswagen ~ Audi ~ Fiat Chrysler ~ GM ~ Toyota =* Honda - iﬂiﬁ}lﬁfﬁ#@lfmﬁﬂ S
T 40 255 ﬁii?ﬁ BP ~ Shell ~ Exxon ~ Mobil ~ Esso ~ Chevron ~ Amoco ~ Arco -
Arco ~ Conoco ~ Costco gasoline = -
4§WW?W@F@%HEM%WE
SIS [ SEE T R S0 N RS S B ALy > IR
NEITAEE JIA R gﬂﬂﬁ NG S (B RS P TV SE SR fL
R« PRI ST (B A = ol O AP T = R O [ 6045 3T AR 3 i (external)
M N [‘Jjﬁﬂ(internal) s g VA S IDID (Internal Diesel Injector
Deposit) > i/[l[ﬁH B o
i ST B AR
Internal diesel injector deposits (IDID)
Deposits inside injector: at valve, piston and needle

Recent field problems (rough engine cperation, no engine start)

In-houge engine tests to evaluate fuel propensity to form internal deposits

L ‘ External spray hole deposits
T } Inside / around spray holes
_—

Field problems (powerloss)

CEC F-98-08 test to evaluate fuel propensity to form
spray hole deposits

(L) %
3k B, CEC F-23-01 > £22'] Peugeot XUDO 1.9L fLi|&§ £ (ID1)="
B RN RS 10 (L[ - S ‘/*IF‘H P ER IS i B e
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[ 2 S8 B0 T E R [ 85%1 ) -

(254 85 7 [ (IDID)
a. hyE | B E] ., CEC F-98-08: 2 *'| Peugeot DW10 2.0L 4 #t(common rail)

@Eﬁﬁm%wwﬁﬁfﬁﬂﬁﬁﬁﬁﬂJﬁ S 7 (]

R s BRI [BFR T R 00 F RIS )0 (5 2% ) B o RS
T 1 ppm YU IR pUTY Y o IFEREETTE [ [ER %JF‘HE#‘;\_IEI 3

Fl
VA [ 2 TR TR R | S S -

Sl T R BT 3 PIBSI A L S
(Dodecenyl succinic acid, &I 53l ) Peugeot 2.0L i
eI [~ CEC F-98-08 SRR o AT R AR L (tip) M A S

(plunger)[‘Jﬁ[ﬁéﬁfﬁ*ﬁJ 4 ﬁ‘,?ﬁ?&@ (= UHE o

[ = PR T R PR AP R AR

Polymer and soap type deposits found at various areas of the injector

= Peugeot DW10 engine test (CEC F-98-08 load profile), 8 hrs. with z Depx L“ L "";i",'?;‘?’.\,,,,
low molecular weight PIBSI or Na / dodecenyl succinic acid =03pYP Yher Ype

= Typical deposits as found on the needle and the plunger

) W=t <™
|njectort|p needle
W

Soap type deposits on plunger

(2)
mvj"ﬂ‘“‘"‘"m &

|lw~\9“‘]‘v
it I IR Y

| LA N '\‘."

b. HiE I 8% CEC F-110-16 (S)» Internal Diesel Injector Deposit Test’ £% CEC 7+
2016 £ 5 F [5pjai V ZRERE o At | S 1BFEE Peugeot 1997 c.c., 4 G
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TS~ LR S5 B %ﬁﬁiﬁ 5= H ?ﬁﬁ?ﬁ RS I
Ejl?ﬂ/??‘?ﬁ‘l‘iﬂﬁﬁiﬁ(@lo R 10 BRI EE) = RRRRIRAR R 1) FS‘“*J
(dayQ) ° HZ’?%E*J:.?{ £5 10 %T’ #&481 run dirty-up cycle(6 ‘I Eﬁ, =) i cycle &
}’ﬁ 5 min /1000 rpm / 10-15 N.m » 25 min./3.750 rpm /110 kW phase, #. 12
cycles) » el 8 I » FHITATE(day 1 A R RS 0
R RS e 2] j’ﬁ?ﬁi’?’??‘ﬁf\'fJﬂ' 1 gﬁ

+HER _I‘Eﬁﬂ%lif[r' [T ?‘fﬁ: SN iﬁ’?‘ﬁﬂﬂﬁﬁ%
B ALV R G o EIRT ;f\fgip@q(r@ s A

5 Y 3 [
(1)7 |t sty ¢

F"ﬁ%ﬂ'“[ R [MBCAVL T 2015 F OS] 0 B I = 2025 F 0 GDI B

AR ’fE',fh YT S [BFIAER - P e I PR FA
] Jﬁl--fﬁl—':*ﬁl . jﬁ WE[FLf I~ BpTAEAE F‘#pﬁﬁ[(?q‘éﬁ,&_—, EJI:}T[EE\'JJ}“FL{

A1)

Mio. units produced

120
10 - w DIESELNA B GASOLINE GD

100 | ® Mild+Full HYBRID B GASOLINE charged
90
80
70
60
50 )
40 Gasoline
30
20

10 | 3 Mild and Full Hybrid volumes are expected to substantially grow in next years.

s GO G s U S G S —

> PR B o PRES BRI D o FRE sy S a1 «

9 [ 5T (1995-2025)

m DIESEL CHARGED  m ALCOHOL FUEL

CNG/LPG B GASOLINE PFI

ELECTRIC

= GDI (Gasoline Direct Injection) technology by far dominant with respect to growth.
= Diesel engines maintain at constant production volumes.

= Alcohol and gaseous fuels as well as Electric vehicles still with moderate volumes.

1995 2000 2005 2010 2015 2020 2025

source: Source: IHS Q4 2015, AVL
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(fUH [ PRI B3 iy > 5P GDI [ Vi idisi 14 | i - 52
RS ﬁi;[/fﬁu'%s , 'l[}%ﬁ Jurr - GDI 9 [BFEARS R - (i il
TR (e 0 | PIREAATS) - 1 RIET ™ 1 GDI [0 Siasiie] » A PR
yip e

[ 1+ GDI PR » 2 [ ™ . s - 1 D 5 GDI 3 [ i

SEMHY. 2000 kY o 1124712 VEGAV TESCAN
REM EEM MAG: 200 x 500 pm -
Det; BSE Detector n

SEM HV: 20.00 kv Date(midfyl- 111612 Il [
REM SEM MAG: 300 x 500 pm
04_1882VC0058-076 Det: BSE Detector
Dise17-1 Q4_1874VC00S-068
Dieser 17-1

P~ R R
(— ) BASF ¥ Competence Center Fuels and Lubes
FSZH - fb % Ludwigshafen » £ BASF ;‘?@;‘dﬂl#,?ﬁﬂ%ﬁ R 2 SN 'éf?fg‘“
(A8 > BRI Y, o i 1 L SRR BN MR ISR A
T SRR B [IERER) 13 (WY [P EE > jeshus VR
L [ Batiee
éwﬁ CEC F-20-98 (M111 engine, IVD test)if1iE19 {%) ~ CEC F -05-93 (M102E
engine IVD test, 179 [4) ~ CEC L-053-T-95 (M111 engine, E20, Sludge, no

Tmh

harm test, ) ~ CEC F-016-96 (VW Waterboxer Gasoline Engine, valve sticking) ~
ASTM D6201 (Ford 2.3L engine, IVD) ~ CEC TDG-L107 (Mercedes M271 engine,
engine oil, sludge test) ~ GDI engine test(specified test method)

2.5 [EFEte
& ?ﬁ CEC F-23-01 (Peugeot XUD9 engine, injector coking)~CEC F-98-08 (Peugeot
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DW10B, power loss) ~ CEC F-110-16 (Peugeot DW10C, IDID)

SPFETE TR AR A VR S SRV TR VR TR S
}WH%%P@@ﬁM?%@’%ﬁé%w’%T‘ﬁfw$%ﬁw%%p@@mﬁ‘
(G5 - 5 oS EE] o gpub=s SV R ERERRERT - e 0 N EE S B )
[/{“:]fP RER P lﬁl*‘m [ o

@Wﬂ@ﬁbmw%w’w%ﬂﬂﬁ%Wﬁﬁm’mfnw A~ T
& EHOR] 3l o3 ’ﬁ[ﬁlﬁﬂmw ° ?HI R R B~ U] R
WS F ) INHIRE SRR R - e s o | Pﬁ¢mm n
TR T 7 % o G B 5 BRI R P » S - R AL -
RIS 2 2 e

(Z ) APL HiEHJZ 1~ (Automobil-Priftechnik Landau GmbH)
A APL £ [ERLET VR ~ i B i SRR - kg
Wﬁﬁﬁéi‘%wgﬁﬂéibﬂ%ﬁﬁﬁ’Fﬁﬁﬁﬂﬁﬁwwﬁ%ﬁiﬁ
;’:?g— ° APL T T APS-tech ~ IAVF([HiE$ #5) ~ MOT ~ IVP 2= Il 13
ﬁW@K@%ﬁ@‘6ﬁﬂ%’%ﬁlmoﬁ + 225 [l 7 (o (B A
AR

HIFFRRIRSF - s APL 74— TR GRS Landau o ”EJ 11 [’[ﬁﬁﬂﬁﬂ ) Eljyﬁﬁlﬁgﬁ
PR E@%*‘ PR  { IB( (RERAE ) R

i f[ 0 SR S EIJTHrJHfE@E*J R e
HIEE ~ AR5 7 I*@T(Fg]jr}‘ ﬁ i?;]l&knxi jﬁ’ﬁJIij =S ﬁ B
PogE e o

APL FIHIESH - B CEC BRFpIINIRS 1 = M= A2 VA5 Fi - CEC 2 i
5 Eﬁ‘ﬁd”?‘?ﬁ‘l ° [ #hT CEC R =] J’ﬁ'ﬁﬁ?ﬂﬂ%ﬂﬂiﬁ ’ T'ﬁééﬁ’%lﬁ*éiﬂﬂ?ﬁ
([ DWI0 ~ M271 Sludge test &) » 71 GDI 85 FI p_l, NIRRT
=954 APL #5158 % "GDI injector coking test” » I'J ¢ %[bﬁﬁ [ GDI
I [T FF A8 Keep clean ~ Clean-up V%< - @[J:%Eﬂjfé? £5 50 ] Eﬁ o
ISP APL P BT &Msm I H(LSPI £ (SRR fipE, 3T
SR ALY BRI - (TP~ AN AV R IR 3 (B
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(B PO P TP R GRS B
PR o P PR T R SCR + NOX (i il ~ DPF S5V i [
il u’:”?’éﬁ}ﬂ/ﬁ EHIF I ER S T S NEDC, WLTC 275 fi BIRE RS » 7%
RDE (Real Driving Emission, EU6 JK{#* 2017 & 9 F[dih%) 4 Bty po]s - I
Landau i35 B IS 7 PEMS V7 RDE RS > W 50 5 W AP 7 Bl B -
P 1 T U IR O | i B = R AR ) PR
PR RRELY S R SRl T e

o L HERR
(- Yo

1~ [NERERE G SRR R RV 8T F[[ES«' TR PR
SR T ALY PR o VIS S T ERERIREE o SRS >
B RHVIEE » 55V (RISRHE Y SR IR RS N Uy
ST FER T 2019 F ELETCRSHE 6 WIPFASYE o Hiklr B Asy
MR R S (B ﬁf‘ﬁﬁ' iR R PR TR
YOS QI R o VIR e e ’?ffadﬁ'l
g T b B AN AT R S R b e L g R i N I
ORI (G (=500 » f BRLT [l 3R (11 DME iy OME, oxymethylene
ether) » F| ' fihl e VSR Y UL~ o SRR TIPS (I
ORIy PRy 35 [ o B PURy 3 -

2~ (BSOS o (SBSEEIISE N e S RS RS A
= E}lﬂﬁlﬁ%’a‘%ﬂ/ A (5 T bh > SIS RIS 2 4 BV ﬁ[
PLETHIE o SRS TR SR R 2SS PR e SRR
(= 2025 =) {51 [EGRIECIHER S e

3~ HURE T B J [P EREE > PSS (B '/ﬁ B O B
PR [ T‘fﬂﬁﬁré PRSI o U5 BT b [ A
(IDID) ~ Feifie) [B VAR CRUED PRI) o TRUE | VA I Y sl g TR [N
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