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Globally, in The Number Of Hydrogen

Refuelmg Statlons
Sinopec is the largest oil and petrochemical products supplier in China, the -
largest refining company and the second largest chemical company in the = L
world. The total number of gas stations e second place in the world. It
ranked 6th on Fortune Global 500 List in 2023. 3 _
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Sinopec Research Institute of Petroleum Processing Co., Ltd. (RIPP)

* Founded in 1956, the largest comprehensive R&D center in oil refining and petrochemical fields

in China
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SINOPEC Research Institute of Petroleum Processing Co.,Ltd. 1
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Why do we need to develop biofuels?

International

. Regulations
Incentives
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International Incentives

B The International Aviation Carbon Offset and Reduction Scheme (CORSIA) sets
unified carbon reduction goals for the global aviation industry.

> Baseline requirement: Aviation carbon emissions must remain at zero growth
between 2021 and 2035, based on 2019-2020 emission levels.

» Mandatory phase: All ICAO member states must comply with CORSIA
regulations starting in 2027.

&y

CARBON OFFSETTING AND REDUCTION
SCHEME FOR INTERNATIONANL AVIATION

Voluntary

SUSTAINABLE DEVELOP S (51 out of the 17 United Nations S0z

1255555 18 a
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Facing Challenges

B Aviation Fuel Replacement Challenge: Aviation faces decarbonization difficulties as
aviation kerosene cannot be easily replaced by electricity or hydrogen.

B Bio-Jet Fuel's Strategic Role: Bio-jet fuel cuts lifecycle emissions by 65%-85% vs
petroleum fuels.

SAF-Centered Decarbonization Pathway

CO, emission
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IATA. Sustainable Aviation Fuels Fact Sheet 5. December 2018 ; https://www.neste.com/products/all-products/aviation/key-benefits#354dadbd
https://uop.honeywell.com/en/industry-solutions/renewable-fuels/green-jet-fuel; { Waypoint 2050 : Aviation: Benefits Beyond Borders )
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Regulations

B EU SAF Regulatory Framework: ReFuelEU Aviation Regulation defines and categorizes Sustainable
Aviation Fuels (SAF) and sets mandatory blending requirements.

B China's SAF Demand Forecast: The International Air Transport Association (IATA) predicts that
China’s annual SAF demand will reach 3.1 million tonnes by 2030.

Forecast of SAF Demand and Production in China
ReFuelEU SAF Definitions Percentage of Total Jet Fuel Demand
1407 Total aviation foel consnmption in China
. » Years Refuel EU TIATA China SAF Demand Total aviation fuel demand: =
Bio-based Aviation Fuel 120 { @ China SAF Production 132.5 million tons e
L iiﬂ 5 Carbon Reduction SAF Blending Rati.ﬂ RFNBOS SAF SAF demand:36.1million -
ﬁ% Biofuel >65% £ 100 tons — 563
e 2025 2% - 2% i L
. g = & 4
Synthetic Aviation Fuel 2030 6% 12%2%  52% & . )
_:C):_ I @ oy &0 -
1 Carbon Reduction z " Totel aviztion fuel demand-
T 1 Red 2035 20% 5% 17% ¢ gl
~ - S SAF demand: 3.3 million tons
2040 34% 10% 39% I —
Circular Carbon Aviation Fuel 1 | 19
e 0, 0 0
ﬂli; Bt L Carbon Reduction 2045 42% 15% 4% , 3.1I
'::) ‘.m‘i’il@ o 270% 2050 70% 35% 65% 2015 2020 205 2030 2035 2040 2045 2050
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Technical Routes for SAF

® Multiple SAF production pathways have been developed and certified under ASTM standards.
® China has certified two key routes: FT-SPK and HEFA —SPK.
® 78% of the announced SAF production capacity is attributed to the HEFA pathway.

ASTM certified technical routes Global share of SAF production capacity by
technology pathway by 2030

Maximum blending

Technical routes volume ratio /% |
FT-SPK 50
HEFA-SPK 50
SIP 10 At.]
SPK/A 50 At
ATJ-SPK 50 Co-proceszed
CHJ 50 _ HEFA
HC-HEFA SPK 10 Pl
ATJ-SKA - o FT
Co-processed HEFA 5
Co-processed FT 5

\ Co-processing of HEFA 10
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Sinopec's SAF Production Pathways
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B In 2023, the total supply of waste bio-oil

in China was about 4 million tons/year.
B [t is estimated that the total amount of
waste bio-oil to produce SAF is about 10

million tons/year.

China's annual biomass production reaches
approximately 3.5 billion tons, but only 100
million tons of biomass resources are

technically viable for SAF production.
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How to obtain biofuels from esters or fatty acids

Reconstructing grease molecules based on typical molecular structures of petroleum based fuels
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SRJET Technology
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Technology Characteristics

‘)1 Integrated optimization of ‘2 Optimized protection catalyst
hydrogenation process grading technology

‘)3 Hydrodeoxygenation Using conversion catalysts with
catalyst with hydrothermal high isomerization performance
stability

« SINOPEC PEH AR INERRRESE RQS
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Demonstration

Completed in 2011, SINOPEC Refinery, Hangzhou.

Revamped existing hydrotreating unit, 20kt/a.
 UCO as feedstock.

L'(\\ “ Um IJ
Test Flight in 2013 First commercial Flight in 2015 First international Flight in 2017
Shanghai Shanghai-Beijing Beijing-Chicago

« SINOPEC PEH AR INERRRESE RQS
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Commercialization

* SINOPEC Zhenhai Refinery, 100kt/a, completed in 2022.
* Authorized with RSB (Roundtable on Sustainable

Biomaterials) certificate in 2022, the first in Asia.

* Authorized with airworthiness certificate by Civil Aviation .
Administration of China.

* Airbus and domestic airlines have utilized SINOPEC SAF
as first filled jet fuel.

FAEUHAHUEIRNEHRRRE RS
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Commercialization

* In April 2024, 200kt/a biodiesel production unit
was put into operation.

* Biodiesel products meet the requirements of
domestic NB/T 10897-2021 and European market
EN 15940:2016 (E) biodiesel standards. g U0 Slodiesel s

* The product has entered the European market and

EMER:

has been put into commercial use.

« SINOPEC PTEAEHEHRNAEINZHRRKRBRQI
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SRJET technology development history

2011 2013 2014 2015 2017 2022 2024

First Transoceanic
Industrial c .
Demonstration qualification ?merr.ml E:;gm;:mrcul applicationz
fo Airli ; - O 100kt SAF .
O Asia's first o E“‘“": "‘""";‘:F O Sustainable aviation O Hainan Airlines O Hainan Airlines mdu' e O 200kt/a biodiesel
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O Product qualification, fuel successfully airworthiness completed first a transoceanic into operation into operation
. test flight i1 g O Certified by RSB and
blending technology completed approval commercial flight commercial flight
approved by CAAC

SINOPEC Zhenhai Refining & Chemical Company
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THANK YOU

Zheng Chen
Tel: +861082368213
Email: chenzheng.ripp@sinopec.com

http://ripp.sinopec.com/ripp/en/
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