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EMEY%EL (Conventional Biofuel ) :
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o EE%l ( Advanced Biofuel ) :
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Hydrogen
Electricity
Biofuels

Other fossil

Jet fuel

Conventional diesel

B Conventional gasoline
2015 2020 2025 2030 2035 2040 2045 2050 2055 2060
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B Biojet

M Biodiesel - advanced

M Biodiesel - conventional
B Biomethane

Ethanol - advanced

0 : Ethanol - conventional
2015 2025 2035 2045 2055

Notes: Conventional biodiesel refers to crop-based FAME biodiesel; advanced biodiesel refers to a range of advanced biofuels suitable
for use in the diesel poaol.
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FUERJR : REN21: RENEWABLES 2018 GLOBAL STATUS REPORT

Energy content (exajoules)

4 World Total B HVO/HEFA
3.5 Exajoules I Biodiesel (FAME)
[ Ethanol
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,
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2007 2008 2009 2010 20M 2012 2013 2014 2015 2016 2017
Note: HVO = hydrotreated vegetable oil;

HEFA = hydrotreated esters and fatty
Source: See endnote 56 for this section. acids; FAME = fatty acid methyl esters
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(RERIRNANZEi%Z) ( Energy Independence and Security Act , EISA)
(IBEEMEFRE) (Renewable Fuel Standard , RFS2)

2022F ] BA MK ERERATE3ICZINC UEZEE ( £9H8YT 6500515
H)  HREADF210{2I1€ ( 29 837F3800 550 ) KB FroitEYIARL

(BEIFIEN ML EAZR) tIE 7 SFSMEIHEARAEIRER , FIRNEE
INGRIFERIED IS B S E AR S SERRECEN

EEMRERIPEEXRESNENSHENRE (8155 ) BFiHEN e E
HISERDIAR | BETERZ B s SEAE N BCER.




| VRIS BGE - £E 0=

EISARYEAF B #rF0SEPRECER

H20175F Lk , EEEMEYDAF

EISA 2007 volume standards (2010-2022) RFS volume requirements (2010-2019) B ke Ry - =2
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Source: U.S. Energy Information Administration, based on U.S. Environmental Protection Agency’'s Renewable Fuel
Standard program
Note: Data for biomass-based diesel are actual gallons, not ethanol equivalent
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(AIEB4REEISS 2009/28/EC) ( Renewable Energy Directive, RED )
(PTFB4ERERIE<2018/2001/EUY) (RED II)
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Ffrin=iziitih< ( International Air Transport Association, IATA)
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=== Emissions assuming no action Aircraft technology (known), operations and infrastructure measures
—— Carbon-neutral growth 2020 Biofuels and radically new technologies

=== (Gross emissions trajectory Economic measures
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No action

=—1— Technology

L i—— Operations
-—-'“’:’ __———""«{— Infrastructure
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E e radical tech
E =
= CNG 2020
[ )
-50% by 2050
IATA’s Carbon Dioxide emissions outlook Not to scale
Source: IATA’s Technical Roadmap 2013
2005 2010 2020 2030 2040 2050
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fRERARZEZR ( ICAO ) FI9FASEL T EMnShk

HoBEFIEHETX ( Carbon Offsetting and Reduction Scheme for

International Aviation, CORSIA ) , FER T 5
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NAME

*Cetane Number

Density at +15 °C

Flash point(A)

Viscosity at +40 °C
Distillation

Distillation 95%
Recovered at 250°C
Lubricity HFRR at +60 °C
FAME-content
Manganse

Total aromatics

Sulfur

Carbon residue on 10% distillation
Ash

Water Content

Oxidation stability
Copper corrosion

Total contamination

Cloud point

METHOD

ISO5165:1998
I1I5012185:1996
15027192016
1503104:1996
1503405:2011

ISO12156-1:2016
EN14078:2014
ASTM D3831-12
IP391/07
1IS020846:2011
1IS010370:2014
1IS06245:2002
1S012937:2000
1ISO12205:1996
1502160:1998
1ISO12662:2014
ASTM D2500-17

UNIT

kg/m3
°C

mm2/s

°C

% (VIV)

pm

% (VIV)

MG/L

% (m/m)

mg/kg

% (m/m)
% (m/m)

mg/kg

g/m3

mg/kg

Specification

Min.
65
765
100.00

Max.

800

360
65
460

10
10
0.3
0.1
200
25
1a
24
25

RESULT

89
7833
124
3.254

3204
0.6
580

<0.05

<1
<10
<1

0.01
0.01

30
<1
1a
<k
20

= ZEIMR

SJ Environmental Protection




B R R R o=xs

pERRK - BiREeTEERSRIEENRR —NESBFNEYIEL |, B&rF 8
IAE100 M/ AR

B EEREY R TiE S Tl asseTE
AFT— AN EE WA EES

TCHAFKY : SCEN500 5 IEseH ARl r=ge

FIXRPFHTRARNEEITIFNEZAITFEENRRRN , FAMURLENRFITN , BAERAENREER
EERIE , EEREMINRTFHIANRENSFSHER | GEAREN | RESHBXA LRI FRIS EISRIMEG
AR, AENSEFTE. mlSREZAENES.

cn?n?‘-ﬁ;
SR






