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FORWARD LOOKING STATEMENTS
This presentation contains certain statements that may be deemed “forward-looking statements” within the meaning of Section 

21E of the Securities Exchange Act of 1934. All statements, other than statements of historical fact, that address activities, 

events or developments that we or our management intends, expects, projects, believes or anticipates will or may occur in the

future are forward-looking statements. Such statements are based upon certain assumptions and assessments made by our 

management in light of their experience and their perception of historical trends, current economic and industry conditions, 

expected future developments and other factors they believe to be appropriate. The forward-looking statements included in this 

presentation are also subject to a number of material risks and uncertainties, including but not limited to economic, competitive, 

governmental, technological, and COVID-19 public health factors affecting our operations, markets, products, services and 

prices. Such forward-looking statements are not guarantees of future performance, and actual results, and other developments, 

including the potential impact of the COVID-19 pandemic, and business decisions may differ from those envisaged by such 

forward-looking statements. Any forward-looking plans described herein are not final and may be modified or abandoned at any 

time. We identify the principal risks and uncertainties that affect our performance in our Form 10-K and other filings with the 

Securities and Exchange Commission.
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SUSTAINABLE TECHNOLOGY SOLUTIONS
A NEW BUSINESS UNIT FOR HONEYWELL

Committed to commercialization of sustainable technologies

Reducing Diesel 
and Jet GHG 

Emissions >80%*

UOP Ecofining™ can 
deliver outsized profits 

plus significant
reduction in

GHG emissions

Removing Oil & Gas 
Extraction from 

Plastic Production

Honeywell Upcycle
Plastics Recycling 

increases waste plastic 
circularity if collection 
and sorting is improved

Driving toward Zero 
Emissions Power

Honeywell Renewable 
Energy Solutions help 
optimize energy with 
energy storage and 
remote operations

Low Emissions Fuel for 
Hard to Decarbonize 

Applications 

Honeywell UOP
provides efficient, tailored 

CO2 capture for clean 
hydrogen production

Net Zero        
Emissions 

Harnessing renewable 
energy sources via 

electrolysis to drive net zero 
emissions for energy and 

industrial point sources

RENEWABLES

FUEL

PLASTICS

CIRCULARITY

LONG DURATION 

ENERGY STORAGE

GREEN

HYDROGEN

CARBON CAPTURE/ 

BLUE HYDROGEN

*Greenhouse gas emission savings calculations based on California Air Resources Board methodologies
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DECARBONIZING
THE ENERGY 
LANDSCAPE

Helping meet stringent emissions goals

CCUS

BH2/BNH3/H2 Purification

GH2

With Honeywell Solutions

5

H2 Purification

LOHC

Carbon Capture

eSAF
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Building Blocks for PTL: 

Carbon Capture and Clean Hydrogen
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POWER-to-LIQUIDS THROUGH eMETHANOL to JET
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Building a Clean H2 Value Chain
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CARBON CAPTURE MARKET OUTLOOK
CARBON CAPTURE IS A KEY TECHNOLOGY ENABLING THE ENERGY TRANSITION

TECHNOLOGY FIT

CCUS is a READY-NOW technology 
option for REDUCING CO2

EMISSIONS:

• New units or added to 
EXISTING ASSETS 

• Available for “HARD TO ABATE” 
industry segments:

SIGNIFICANCE

One of the keys in reducing global 
emissions, accounting FOR >15% 
OVERALL EMISSIONS 
REDUCTIONS in IEA 
Sustainable Development

SCALE-UP & OUTLOOK

Captured CO2 set to INCREASE BY 
20X in next 10 years, driven by improving 
technology and advancing policy 

To meet this projected scale-up, 70-100 
PROJECTS are needed each year 
through 2050     

Power Cement SteelChemicals

Refining

Annual CO2 emission reductions in SDS

Source: IEA Energy Technology Perspectives

Annual
0

- 10

- 20

- 30

- 40

2019 2030 2040 207020602050

Avoided demand

Technology 

performance

Electrification

Hydrogen

Bioenergy

Other 

renewables

Other fuel shifts

CCUS

2000 2010 2020 2025 2030

40
155

250

840

331

1410

Captured Carbon Dioxide (Mt)

Actual / Announced Projects 
24% CAGR thru ’30
44% YoY pipeline increase1

Source: UOP Analysis, BNEF, IEA

IEA SDS Model 
36% CAGR thru ‘30

1.  YoY increase to project pipeline, inclusive of all CCUS announced projects in early & advanced development stages; Source GCCI
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GREEN H2 | CCM

• New catalyst-coated membranes (CCMs) for Green Hydrogen 
production using PEM and AEM electrolyzer technology

• Honeywell CCM shown to reduce stack cost by >35%1,2

• Higher current density using UOP’s proprietary high ionic 
conductivity membrane and high activity catalyst resulting in 55% 
higher H2 production per area3

• Working with OEM partners to test and validate the CCM product
offering

Catalyst-Coated Membrane

BESS

PSA

Battery Energy Storage System

• 0-4 hours

• Lithium-ion batteries

• LDES under development 

PSA - Green H2 Purification

• Ability to provide solutions for high purity and high recovery H2 
applicationseSAFLOHC

1 Based on internal UOP data and validated by third-party electrolyzer OEMs​
2 Based on a PEM water electrolysis system using renewable power to produce 2,220 MT H2/year with 8,760 operating hours/year
3. Based on a PEM water electrolysis system using renewable power to produce 2,220 MT H2/y with 8,760 operating hours/year using UOP internal 
lab test results of UOP's HiFlux-114P PEM CCM and a commercially available PEM CCM

35% lower CAPEX
8% lower NCOP



Honeywell Confidential - © 2024 by Honeywell International Inc. All rights reserved. 

Green H2 | Honeywell’s Value Chain

Honeywell Enabling H2 Throughout the Value Chain

11

• Experion Platform DCS & ICSS

• Control EdgeTM PLC

• Unisim Design & Digital Twin

• FORGE-APM & Forge-EPM

• Cybersecurity & Asset Management

• Analytics and Centralized Reporting

• Smart Line transmitters

• Connected OEM

• H2 injection and blending

• Deblending solution

• H2 Combustion Systems

• Energy Management Systems

• BESS 

• Catalyst Coated Membrane (CCM)

• H2 PSA Purification technology

H2 Production H2 UseH2 Storage & Transportation 

HONEYWELL SOLUTIONS

Automation Safety & SecurityMeasurement & Control

Honeywell Forge

• Gas and Fire Detection

• Sense point detectors

• eSAF

• H2 Purification

• H2 Combustion Systems

• H2 Burners & Controls

• Flow Meters

• Smart Line transmitters

• Connected OEM

• Pressure Control 

• Gas Chromatography
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CCUS
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CO2 MAPPING

13

55 Gt Annually 

230 Mt utilized 

Balance is Vented

120 Mt

Source: IEA

412 ppm

Potential of up to 5 Gt Annually 

CC + Clean H2
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CARBON CAPTURE MARKET OUTLOOK
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CAPTURING CO2
UOP’S EXTENSIVE CO2 CAPTURE PORTFOLIO
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Inorganic solvent for 

highly oxidative streams

High Concentration

MEA

A family of specialty 

solvents for diverse 

applications, newest 

solvent is for direct

Flue Gas Capture

High Purity Product,

H2 Purification

Low Concentration,

early stage for DAC

Physical solvent for high 

pressure streams, Gasification

Membranes & Cryogenics - High Partial Pressure CO2 Capture, Mature 

for industrial applications, Early development phase for Flue Gas

CO2Frac &

Technology

Membranes

Benfield

Amine Guard & AGFS

Molecular Sieves

Selexol

PSA

#Units

>300

>650

>600

>2,100

>50

>1,100

Partial Pressure of CO2 in Product, psia

UOP’s Technology portfolio makes a natural partner for CO2 capture
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CO2 SOURCES

➢ CO2 in process stream

➢ CO2 in higher concentration 

(~15-50%)

➢ Can be separated easily from 

other components

Examples: 

• Natural Gas Processing

• Coal Gasification

• POX

• Natural Gas Reforming

• SMR

• ATR

Pre-Combustion Carbon 

Capture

➢ CO2 in flue gas

➢ Low concentration (~5-15%)

➢ Low pressure 

➢ Laced with trace impurities 

(e.g., particulate matter, SO2, 

NO2

Examples: 

• Power Production 

• Hydrogen Production

• Steel

• Cement

• Petchem

Post-Combustion 

Carbon Capture

Source: Great Plains Institute

16
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HONEYWELL CO2 CAPTURE SOLUTIONS
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Cryogenics

Membranes

CO2

Concentration
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HIGHMEDIUMLOW

Pre-Combustion Post-Combustion Natural Gas Syngas H2 Rich GasesType:

Process 

Source

CementPulp & Paper

Natural Gas Reforming 

(SMR/ATR)

OxyfuelSteel Blast 

Furnace Gas

Direct Air 

Capture

Chemicals 

Production

Fluid Catalytic 

Cracking (FCC)

Process 

Emissions
Power 

Generation
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Advanced solvent co2 capture process 
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2

Patented, Low energy 

heat exchanger

network design

2.1+ GJ/t CO2

3

High pressure stripper 

delivers CO2 at 3-7 barg, 

reducing Compressor CapEx

& OpEx Enabled by low 

solvent degradation

1

Advanced Solvent with  

high mass transfer rates 

– Shorter Absorber –

Lower CapEx

Commercial Ready 
offering targeted for Flue 

Gas Applications: 
Refining Power, Steel, Cement, 

Chemical & Industrial
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Honeywell ASCC Technology Evaluation

ASCC Offers Lower Cost of CO2 Capture: ~10% Equipment Savings; ~20-30% Opex Savings 
6 - 14 US$/tonne CO2 Advantage

HON ASCC offers significant advantages over legacy MEA technology and commercially available 2nd gen solvents 
Basis: Typical values across flue gas ranges (100-1500 MMSCFD) and Concentrations (3.5% - 18% CO2); 200KMTA – 1000 KMTA CO2 capture      

1. Recovery estimates based on design temperatures / utility supply conditions

2. All data above sourced from publicly available information.

3. Including water wash section 

Evaluation 

Criteria

HON ASCC Alternative A(2)

(30% MEA+)

Alternative B(2)

(2nd Gen Solvent)

Value from HON ASCC

CO2 Capture rate (%) 95-99 (1) 90 (typ.) 95 (typ.) Maximum CO2 capture to maximize credits / 

minimize penalties

Quench Column  Not Required for low CO2, low 

water (6-8%), & low temp (< 

120C) – ideal for CCGT  

Required Required When applicable, enables:

11% reduction in installed equipment cost 

18% reduction in cooling water

Absorber Height (ft)
Packing Height (ft)

110 – 130 
50 (3)

+20% Column Height

+40-50% Packing Height(4)

+20% Column Height

+40-50% Packing Height(4)

30% savings in absorber equipment cost

CO2 Stripping Pressure 

(psig)

65-85 <10 <10 30% Compressor Capex Savings (5)

40% Compressor Opex Savings (5)

Steam Consumption

(GJ / tonne CO2)

2.1 – 2.8 3.3 – 3.7 2.4 – 3.3 10-30% Opex Savings

Solvent Loss

(kg / tonne CO2)

<0.1 – 0.5 8x 1x – 2x Equivalent or Lower annual Opex using 

ASCC

4.    Estimate based on T-T

5.    Assuming 2000 psig injection pressure
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Honeywell ASCC
DOE Study Funding 

ASCC Selected to Support Decarbonization of Power Sector

About the Office of Clean Energy Demonstrations The U.S. Department of Energy’s Office of Clean Energy 

Demonstrations (OCED) was established to accelerate clean energy technologies and fill a critical innovation gap 

on the path to achieving our nation’s climate goals of net zero emissions by 2050. OCED’s mission is to deliver 

clean energy demonstration projects at scale in partnership with the private sector to accelerate deployment, 

market adoption, and the equitable transition to a decarbonized energy system. Visit energy.gov/oced to learn more

Duke Energy | Edwardsport, Indiana

• Edwardsport Flex Fuel Integrated Capture for 
Indiana’s ENergy Transition (EFFICIENT)

• Coal Gasification Power Gen with future 
conversion to NGCC

• 3.6MTPA of CO2 Capture with HON Advanced 
Solvent Carbon Capture

• >95% CO2 capture rate for 45Q tax credits 

• Publicly announced by DOE in May ’23; FEED 
Kick off in Q2 ’24

• FEED will evaluate CO2 Capture, Transport, & 
On-site Storage

• Up to $25M funding with a 50% cost share

Commercial Ready offering
targeted for Flue Gas Applications: 

Refining, Power, Steel, Cement
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Partial CO2 & BH2 Capture references

Capturing >15 Mt per year

Installed & Capturing

HON Technologies are Capturing >38% of World’s Captured CO2

Recent Awards

# Customer Technology Installed CO2 Cap 

Capacity (kMTA)

1 Exxon Mobil Baytown Cryo-PSA 7,000

2 Wabash Valley Resources Cryo-PSA 1,600

3 Duke DOE OECD Selection ASCC 3,600

4 Ecopetrol, FCC ASCC 75

5 SMR Flue Gas ASCC 218

6 CCGT Demo ASCC 30

Existing Units Capture Ready & Capturing

1 FPSO Membranes 26,000

2 Sandridge Cryo-Selexol 10,000

3 Fertilizer Plant Selexol 1,000

4 IGCC Selexol 1,500

5 Gas processing plants AGFS, Selexol, 

Benfield

>6Bscfd of installed 

capacity transitioning 

to CO2 Capture 

plants

6 Bulk CO2 Removal Plants Separex >3Bscfd of Bulk CO2

removal capturing 

& capture ready

6
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Partial CO2 & BH2 Capture references

Capturing >15 Mt per year

22

Installed & Capturing

HON Technologies are Capturing >38% of World’s Captured CO2

Recent Awards

# Customer Technology Installed CO2 Cap 

Capacity (kMTA)

1 Exxon Mobil Baytown Cryo-PSA 7,000

2 Wabash Valley Resources Cryo-PSA 1,600

3 Duke DOE OECD Selection ASCC 3,600

4 Ecopetrol, FCC ASCC 75

5 SMR Flue Gas ASCC 218

6 CCGT Demo ASCC 30

Existing Units Capture Ready & Capturing

1 FPSO Membranes 26,000

2 Sandridge Cryo-Selexol 10,000

3 Fertilizer Plant Selexol 1,000

4 IGCC Selexol 1,500

5 Gas processing plants AGFS, Selexol, 

Benfield

>6Bscfd of installed 

capacity transitioning 

to CO2 Capture 

plants

6 Bulk CO2 Removal Plants Separex >3Bscfd of Bulk CO2

removal capturing 

& capture ready

6



Honeywell Confidential - © 2024 by Honeywell International Inc. All rights reserved. 

PTX 

MTJ as a Viable Pathway
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GLOBAL SUSTAINABLE FUEL POLICY

SAF PRICING:
• Emissions Trading 

Schemes (45 countries) 

• Green Hydrogen Credits

• Tax Credits

• Capex Credits

• Mandate Penalties

PUBLIC FUNDING:
• Funding available for 

research, development, 
and demonstration

• Project development funds 
available in US, EU, UK

RENEWABLE FUEL 
POLICIES:
• 69 countries passed new 

renewable fuel policies in 
the past 10 years

• 107 countries with active 
renewable fuel policies

• 126 participating states in 
CORSIA

Active Renewable Fuels 
Legislation Passed since 2013

Other Active Renewable 
Fuels Legislation

Key:

Source:

• International Energy Agency Analysis: https://www.iea.org/policies?type[]=Fuel+quality+standards

• UOP Analysis

https://www.iea.org/policies?type%5b%5d=Fuel+quality+standards
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GLOBAL SUSTAINABLE AVIATION FUEL POLICY 

• US DOE targeting 3B gallons 
SAF by 2030, 35B by 2050

• Inflation Reduction Act (IRA) 
blender tax credits (BTC) & 
clean production tax credit 
(CPTC) up to $1.75/gallon 
through 2027 in US

• “Fit for 55” in EU SAF 
requirements: 2% 2025, 6% 
2030, 70% 20501

• ReFuelEU eSAF
requirements: 1.2% 2030, 
35% 20501

Mandates are limited 
today but coming in EU 
and the US1

• Voluntary today, mandatory 
in 2027

• SAF is the primary emission 
reduction method without an
engine change

ICAO CORSIA program to
reduce international 
aviation emissions 50% by 
20502

• Current production ~10k 
BPD worldwide, with 
potentially ~70k BPD online 
by 2025

• SAF forecast ranges up to 
3 mil BPD by 2050

Aviation Fuel demand
increased from 5.1 mil 
BPD (2021) to 9.1 mil 
BPD(2050)3

SAF is the 

#1
Topic in 

new

Projects at 
UOP

1 EU countries with legislated mandates include Norway, 
Sweden and France

2 ICAO CORSIA Program
3 IHS Markit 2021 Annual Long-Term Strategic Workbook
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PATHWAYS TO SAF PRODUCTION

H2

UOP  FCC
Coprocessing

RTP ®

(Pyrolysis)

VGO

Renewable Diesel (RD)

Sustainable Aviation Fuel (SAF)

Partial SAF

Partial RD

Partial Renewable Gasoline

RFO for Heating/Power

Inedible Renewable Naphtha
EcofiningTM * & 

UOP Renewable Jet 
Fuel Processes

UOP Distillate 
UnionfiningTM

Process

UOP Ethanol to
Jet Process

Methanol Synthesis 
+ UOP eFining™

SAF

Hydro-
Treating

Alder
Fuels

SAF
Inedible FOGs 

Partial Renewable LPG

Inedible

FOGs 
Partial RD

Vegetable 

oils

Animal 

fats

Greases Algal oil

Petroleum

Biomass

Ethanol

Fisher Tropsch + 
UOP FT-Unicracking™

SAF

RD

+
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Renewable Fuels from Fats Oils and greases
Honeywell UOP technology is making commercial SAF today

27

PLANT OILS

ANIMAL FATS

ALGAL OILS

COOKING OILS

UOP ECOFINING*

PROCESS

RENEWABLE 

DIESEL

SAF

Ecofining can also be designed to 

produce renewable H2 and LPG as 

byproducts, or 100% green naphtha

Honeywell UOP is a Proven and Reliable 

Provider of in Renewable Fuels Technologies

• Leading renewable fuels experience; 33 licenses and  30+ years 
combined operating data

• Proven start-up and performance tests with all units on stream, at 
capacity, and on spec within days of start-up

• 7 operating plants, including 3 customers expanding their 
facilities with UOP

ECOFINING™

* Ecofining technology produces renewable diesel, SAF, and other renewable products from 100% biogenic feed sources.  

The technology was developed and commercialized jointly by UOP in collaboration with ENI
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Ethanol Dehydration Oligomerization Hydrogenation
Sustainable 

Aviation Fuel

Converting Ethanol to Jet

28

Key Features

• High yields to jet and diesel from UOP’s ETJ process

• Reduce greenhouse gas (GHG) emissions by 80% on a total lifecycle basis1

• Compatible with hydrous or ASTM D4806 anhydrous ethanol

• Advanced heat integration for lower carbon intensity route

• Based on commercially demonstrated technologies – enables fast scale-up and quicker time to 
commercialization

• Option to purchase full-scope catalyst and process design to provide a single point of guaranteed 
accountability 

Produces
ethylene from ethanol

Oligomerization
of ethylene to
heavy olefins

Hydrogenation
of heavy olefins

to Jet fuel

SAF produced
is paraffinic, similar

to HEFA SPK

1- Based on the EPA’s summary LCA of GHG emissions for sugarcane
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MTO and Light Olefin 
Recovery Process 

(LORP) Section

Oligomerization 
Section

Hydrogenation 
Section

Hydrogen

Methanol
SAF

Renewable Diesel

Renewable Naphtha

e-SAF PRODUCTION THROUGH UOP eFININGTM

Conversion of CO2 to jet fuel through methanol route

UOP eFining

Methanol Production

Biogenic CO2

e-Methanol eSAF

eSAF Production
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30+ Years Combined Operating Experience - Total capacity > 500,000 BPSD

OPERATING PLANTS USING UOP’S TECHNOLOGY
FOR 100% RENEWABLE DIESEL & SAF

2013

Diamond
Green Diesel 

#1

900,000 MTA
(18,000 BPD)

First New 
Ecofining Unit at 
Norco, Louisiana, 

USA

2014

ENI
Venice

360,000 MTA
(7,200 BPD)

First refinery 
retrofit to 
Ecofining

560,000 MTA 
(11,200 BPD) 

expansion

2016

World
Energy

150,000 MTA
(3,000 BPD)

First installation 
of UOP 

Renewable Jet 
Fuel Process

2019

ENI
Gela

750,000 MTA
(15,000 BPD)

Second ENI 
refinery

retrofit to 
Ecofining Unit

2021

Diamond 
Green Diesel 

#2

1,500,000 MTA
(30,000 BPD)

Additional 
capacity at 

Norco, Louisiana, 
USA

2022

Pertamina
Cilicap

Phase 1: 125,000 
MTA (2,500 BPD) 

First Ecofining 
Unit in Asia

2022

Diamond 
Green Diesel

#3

1,790,000 MTA
(35,000 BPD)

2023

St. Bernard 
Renewables

20,000 BPSD

Revamp to Single 
Stage Renewable 

Diesel unit in 
Chalmette, 

Louisiana, USA
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COMPARISON OF PATHWAYS

Tackling sustainable flight will require solutions across the value chain
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WW SAF Capacity by Technology Type - Path to Achieving Targets

HEFA-Based Novel Biomass-Based eFuel Other Tech ETJ

1% 5% 35%Est SAF as % of 

WW jet pool

1 Based on UOP internal analysis

Regional eSAF Policies
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HONEYWELL: POWER TO X VALUE CHAIN

e-Ammonia

Air Separation 

Ammonia Production

Methanol Production

Biogenic CO2

e-Methanol eSAF

eSAF Production

O2

Electrolyzer Compression

H2O

Green H2

Purification

H2 H2
Green H2

LOHC

• H2 Grid Injection & Metering
• H2 Burners

Hydrogen 

Passport

Carbon Intensity                

Tracking - Realtime 

Carbon Intensity 

Optimization 

Plantwide 

Optimization

Renewable Energy

BESS DM Water

| Maximizing Green Electron Utility
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HONEYWELL: POWER TO X VALUE CHAIN

e-Ammonia

Air Separation 

Ammonia Production

Methanol Production

Biogenic CO2

e-Methanol eSAF

eSAF Production

O2

Electrolyzer Compression

H2O

Green H2

Purification

H2 H2
Green H2

LOHC

• H2 Grid Injection & Metering
• H2 Burners

Hydrogen 

Passport

Carbon Intensity                

Tracking - Realtime 

Carbon Intensity 

Optimization 

Plantwide 

Optimization

Renewable Energy

BESS DM Water
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Methanol Synthesis
Renewable Methanol is a Flexible Intermediate for PTL

35

Direct CO2 Conversion to Methanol

• Traditionally a two-step process, CO2 conversion 
would require a water-gas shift to produce CO

• More recent advances show the CO2 conversion can 
be carried out through direct hydrogenation of CO2

• Technology available from multiple licensors

Syngas Methanol

Biomass and MSW Gasification to Methanol

• Biomass gasification is a long-established technology 
that produces syngas from various waste feedstocks

Methanol

G
a

s
if
ic

a
ti
o
n

Syngas
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MTO PROCESS - METHANOL TO LIGHT OLEFINS

36

MTO Technology is proven at a commercial scale
• 7 operating units commercialized since 2013

• 37 years of combined operating experience at capacities up to 2.4 MMTA 
MeOH feed.

• All commercialized units met original representations, including nameplate 
operating rate and guaranteed performance

Traditional MTO Flow Scheme Methanol to Olefins for Jet

MTO design simplified for methanol conversion 
to a mixture of light olefins

• Eliminated multiple pieces of major equipment for ~30% lower equipment 
cost

• Reduced utilities vs. traditional MTO process
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Relevant commercial experience:

Catalytic Condensation (“Cat Poly”) Process 
Technology:

• Oligomerization of C3/C4 olefins for gasoline blending and to 
nonene and tetramers for specialty chemicals

• Over 100 units licensed and designed since 1950

InAlk Technology:

• Oligomerization and hydrogenation of C4 olefins to C8-C12 
hydrocarbons for gasoline blending

• Commercialized in 2001, 25 units licensed and designed

Catolene Technology:

• Oligomerization of C3-C5 olefins from FCC to diesel range 
hydrocarbons

• Commercialized in 2016

Selective Hydrogenation Process (SHP) and 
Complete Saturation Process (CSP):

• Selectively hydrogenate dienes or completely hydrogenate 
dienes/olefins to corresponding paraffins 

• 42 units licensed and designed

OLEFIN CONVERSION TO JET FUEL
OLIGOMERIZATION AND SELECTIVE HYDROGENATION TECHNOLOGY
Olefins-to-Jet leverages deep experience in oligomerization + hydrogenation

37

Light

Olefins
Jet

Olefin Recycle

Olefins to Jet • Oligomerization of light olefins to jet-range, branched molecules

• Selective hydrogenation to saturate olefins

• Leveraging commercial experience to fine tune this process for jet fuel production

• Process demonstrated at laboratory scale, with a catalyst selective to jet range product
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Commercially Proven Pathway

• Steps in MTJ path are commercially proven at scale or are small changes from 
proven tech

• Costs/economics for commercial scale can be estimated with relative accuracy 
today

• No need for small-scale demonstration to prove the concept

Hub & Spoke Option for Economies of Scale

• Methanol is a fungible, marketable and easily transportable liquid, as compared to 
liquid CO2, syngas or FT liquid.  

• Methanol produced in relatively small quantities from CO2 point sources could be 
combined in a single large MTO->jet facility

Speed to Market

• MTJ-based plant could be built at economic scale today with some renewable 
methanol and some fossil, and transition to full renewable
over time

Derisking Supply Chain 

• Decoupling H2 and CO2 sources from Jet fuel production allows for flexibility in 
scale of distributed H2 and CO2 supply chain while maximizing efficiencies in eSAF
synthesis. 

38

ADVANTAGES OF MTO ROUTE
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THANK YOU
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CARBON Capture REFERENCES

40

Installed & Capturing

Source: Annual CO2 capture: IHSM Carbon Sequestration Projects Database; 

HON technology is capturing >38% of world’s captured CO2

Recent Awards

# Customer Technology
CO2 Cap Capacity 

(kMTA)

1 Exxon Mobil Baytown Cryo-PSA 7,000

2 Wabash Valley Resources Cryo-PSA 1,650

3 Duke DOE OECD Selection ASCC 3,600

4 Ecopetrol, FCC ASCC 75

5 SMR Flue Gas ASCC 218

6 CCGT Demo ASCC 30

7 Confidential Cryo-PSA 6,700

Existing Units Capture Ready & Capturing 

1 FPSO Membranes 26,000

2 Gas Processing Plant Cryo-Selexol 8,400

3 Fertilizer Plant Selexol 1,000

4 Power Plant Indiana Selexol 1,500

5 Gas processing plants
AGFS, Selexol, 

Benfield

>6Bscfd of installed 

capacity transitioning 

to CO2 Capture 

plants

6 Bulk CO2 Removal Plants Separex

>3Bscfd of Bulk CO2

removal capturing &  

capture ready

1

1

2 3

4

6
5

2

3 4

5

5

6

6

6

Capturing >15 Mt per year with Capacity to Capture More

7
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Legislative Pressures (Carrot and Stick) Growing Globally

41

RISING eSAF DEMAND

DRIVERS FOR SAF

Short-term (2022-2030) 

▪ SAF demand in US and Europe driven by government 

incentives and mandates

▪ Global SAF demand expanded by corporate GHG reduction 

commitments

Long-term (2030-2050)

▪ Demand expected to grow further to nearly 3.5 M BPD

▪ New feedstock sources needed—FOGs nearly used by 2030
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Global eSAF Demand1

eSAF Demand Other SAF Demand

1 Based on UOP internal analysis

USA EU Market-Wide

SAF Grand Challenge

• IRA Subsidies

• Blenders Tax Credits

• Low Carbon Fuel 

Standards

RefuelEU

• RFNBO mandate for flights 

into / within / out of EU

• Assigned “Obligated 

Parties”

• Penalties up to twice the 

“Fossil / SAF spread”

CORSIA

• Paris Climate 

Accord

• Airline 

Decarbonization 

Targets

Regional eSAF Policies

DRIVERS FOR eSAF

Mid-term (2030-2040) 

▪ eSAF-specific government incentives and mandates.

Long-term (2040-2050) 

▪ Pathways for CO2 to SAF will be necessary to meet 

global SAF demand


