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DISCLAIMER

Although Solstice believes that the information contained herein is accurate and reliable,
it is presented without guarantee or responsibility of any kind and does not constitute any
representation or warranty of Solstice Advanced Materials US, Inc., either expressed or
implied. This content is provided for informational purposes only and does not constitute
legal advice and should not be acted upon as such. This information may not be current
and is subject to change without notice or obligation to update. Information provided
herein does not relieve the user from the responsibility of carrying out its own analysis,
and the user assumes all risks and liabilities (including, but not limited to, risks relating to
regulatory compliance and IP infringement) related to the use of Solstice products and/or
information contained herein.
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AGENDA

* Introductions- Mary

- Who is Solstice Advanced Materials- Mary

* Fluorocarbons:- Mary
» The history of fluorocarbons
» The application of fluorocarbons
 Fluorocarbon properties
» Global perspective on fluorocarbons regulations

 US perspective on fluorocarbons regulations
» The Lists
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AGENDA

« Refrigerants- Bruno
«  Background/context on refrigerants
» Refrigerant selection criteria
« Refrigerant performance overview

« System design requirements for next-gen refrigerants

* Insulation & Fluorocarbons: Mary
« Comparison of insulation materials
« What is a blowing agent
« Where are fluorocarbons used and why
» How is performance measured and why
« How does fluorocarbon insulation perform long term and why

« Application Embodied Carbon- Rocky

 Questions
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Solstice Advanced

Materials Overview




Where we started

March 2,1899 - The General Chemical Company commenced business

1920 - Allied Chemical and Dye Corporation combined from (Barrett Chemical Company (est.
1858), The General Chemical Company (est. 1899), National Aniline & Chemical Company (est.
1917), Semet-Solvay Company (est. 1895), and the Solvay Process Company (est. 1881)

1958- Renamed Allied Chemical Corporation

1981 — Allied Chemical became Allied Corporation

1985 — Allied Chemical merged with signal Corporation to AlliedSignal

1999 - AlliedSignal Merged with Honeywell- took Corporate name of Honeywell

October 30, 2025 — Honeywell completed Spinoff of Solstice Advanced Materials

130- Year Legacy of Innovation- Fluorocarbons from CFC’s to HFO's
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The History

Solstice Advanced Materials is a specialty chemicals
and materials business with leading positions across
fluorine products, electronic materials, industrial grade
fibers and healthcare packaging solutions.

D =

~$4B >5K ~120
Sales Active patents Countries and
and applications territories where
we sell our
products

All sales figures represent 2024 information.
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>400

Technologists
and engineers

» Solstice Advanced Materials, the
Advanced Materials business of
Honeywell, completed their
spin-off in October 30,2025.

+ Solstice Advanced Materials serves

a wide range of end markets,
including leading brands such as
Solstice®, Spectra®, Hydranal® and
Aclare.



Solstice U.S. Footprint

Spokane, WA@

Sunnyvale, CA
@Santa Clara, CA

Columbia, MO @

Buffalo, NY
ke)

Muskegon, M@ Morris Plains, NJ

Fombell, PA@

Metropolis, IL @

Orange, TX

,Q Bryan, TXe @

O Headquarters
® Manufacturing Sites
O Labs

3,200+ 5,700 400+

Employees in the U.S. Patents & Pending Technologists &
Including Contract Service Workers Applications Engineers
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Baton Rouge, LA
®e Geismar, LA

3,000+

Customers Across
120+ Countries

o ©
Pottsville, PA

Colonial Heights VAo

12

Manufacturing
Sites
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R&D Centers



Our leading products:
Refrigerants and Applied solutions

HEALTHCARE PACKAGING

Why Solstice Advanced Materials Wins

A leading position in pharmaceutical packaging,
highest moisture barrier of any clear
thermoplastic film.

REFRIGERANTS

Why Solstice Advanced Materials Wins
A leading position in U.S. HFO production, driving
transition from HFC.

A

i

Macro Drivers
Increasing demand for LGWP refrigerants bolstered Macro Drivers
Increasing need for highly-engineered solutions

for healthcare applications.

by regulatory requirements, stationary and
automotive HVAC/R applications

Aclar® | Aclar Accel™

ALTERNATIVE ENERGY SERVICES

Why Solstice Advanced Materials Wins
Only U.S.-based provider of uranium
hexafluoride (UF) conversion

BUILDING SOLUTIONS & INTERMEDIARIES

Why Solstice Advanced Materials Wins
Strong U.S. commercial footprint and tailored
formulations. Technology leader in LGWP blowing

agents and cleaning solvents .
9 9 Macro Drivers

Macro Drivers Energy security and nuclear renaissance, long-
Demand for energy-efficient building materials,

Sustainability-driven solvent conversions

term backlog from regulated utility customers

.
Products / Brands Solstice® | Blowing Agents | Cleaning Solvents Products / Brands Uranium Hexafluoride Conversion Services
J
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Our Leading Products:
Electronic and Specialty Materials

ELECTRONIC MATERIALS

Why Solstice Advanced Materials Wins
Leveraging U.S. manufacturing base and unique
technologies to create differentiated solutions.

RESEARCH & PERFORMANCE CHEMICALS

Why Solstice Advanced Materials Wins
A global industry leader in high purity lab chemicals.

Macro Drivers
Heightened demand and increasing investment in
pharmaceutical and biotechnology.

Macro Drivers
Growing demand in electronic materials driven by

high-end computing, Al and 5G.

Fluka™ | Hydranal™ | Burdlcéig(sJyancit(son'” | Chromasolv™ ‘ Thermal Interface Materials | Polymers | Sputtering Targets

SYNTHETIC WAXES & BLENDS

Why Solstice Advanced Materials Wins
Delivering high quality products and superior
technical support for formulation development.

SAFETY & DEFENSE SOLUTIONS

Why Solstice Advanced Materials Wins
A leading position globally for high-end
armor technology and a variety of other high-

erformance fibers. .
P Macro Drivers

Macro Drivers Growing demand of construction materials
Strong demand for latest generation technology that

protects military and law enforcement.

driven by urbanization and coating
reformulations to provide better performance.

Products / Brands Spectra® | Spectra Shield® | Spectra® MG ‘ Products / Brands A-C® | NduroMatt™ | Acumist® | Rheochem™
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Fluorocarbons:
The history of fluorocarbons
The application of fluorocarbons
Fluorocarbon properties
Global perspective on fluorocarbons regulations
US perspective on fluorocarbons regulations

The Lists




Solstice Advanced Materials: A History of Innovation

1987 1996 2006 [ 2011]2015] 2016 [ 2018 2020*2022

First F-gas i Latest
regulation i - AIM ACT CAFE
adopted Refrigerant f regulation | negotiated | restrictions Standard

1975

CAFE
Standards
first
enacted

Montreal Kyoto Protocol

Protocol Global
Ozone Depletion Warming

Concerns Concerns enacted

1834 -1970s 1980s 1990s 2000s 2010s 2020s

Ammonia &
Hydrocarbons

CFCs

Chlorofluorocarbons

HFCs

Hydrofluorocarbons

Ozone ’

Global ‘

products  Genetron® Genesolv®

HFOs HFOs

Hydrofluoroolefins Hydrofluoroolefins

® ®
® ®

Solstice® Solstice®

Genetron®
Enovate®

Technology Leadership

Based IPCC AR5 13
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Foams

Refrigerants

Solvents

Aerosols

Meter Dose
Inhalers (MDI)

Low Global
Warming
Products

Solstice® GBA
Solstice® LBA

Solstice® MAC

Solstice® ZE

Solstice® HFO
Blends

Solstice®

Performance Fluid

Solstice’
Propellant

Solstice® Air

Molecule

HFO-1234zeE
HFO-1233zdE

HFO-1234yf
HFO-1233zdE

Blend

HFO-1234zeE

HFO-1234zeE

HFO-1234zeE

*GWP,y,

<1

<1
<1

200-500

<1

<1

Solstice Advanced Materials

Low Global Warming Solutions from Solstice Advanced Materials

APPLICATION _ SOLSTICE OPTIONS

*Based IPCC AR5

Commercialization of low GWP products
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Evolution of Solstice Advanced Materials Blowing Agents

CFC-1 HCFC-141b HFC-245fa
(ODP = 1.0, GWP=4660) (oDP = 0.1, GWP= 782) (ODP = ~0, GWP=858)
) )
Gas ‘\f‘ 2‘ E
CFC-12 HCFC-22 HFC-134a
(ODP = 1.0, GWP=10200) (ODP = 0.055, GWP=1760) (oDpP = ~0, GWP=1300)

‘-carbon ‘ -chlorine . -fluorine O -hydrogen

HCFO-1233zd(E)

(ODP = ~0, GWP=1)

.::} Solstice°LBA

HFO-1234ze(E)

(oDP = ~0, GWP=<1)

Solstice®GBA

GWP - IPCC AR-5

Blowing agents developed to address Montreal and Kyoto protocol issues
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Recent Regulatory Activity

HFC Phasedown PFAS*

Triggered by Kigali Requirements Concerns about PFAS impacts to
to Montreal Protocol the environment
Global Legislative and Regulatory Global Legislative and Regulatory
Activity Activity

*Definitions of PFAS differ by jurisdiction and may change over time.

Goal: Monitor, Analyze and Respond

16
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HFC Phasedown
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Global Kigali Adoption

US, EU, Japan, Canada, Australia, Singapore etc.

China, Argentinag, Brazil, South Korea, Mexico, Indonesia, Malaysia,
Thailand

A

Kigali Améendment HFC Phase-Down Schedules
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US HFC Phasedown
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US - HFC PHASEDOWN UPDATES

US HFC Phasedown in US AIM HFC Phase-down Schedule

Progress
100%
EPA Finalizes Allowance
Allocation System 2024-2028

90%

Second decrease
to 60% in 2024

80%

70% /
First decrease

60% | to 90% in 2022 -\

EPA Finalizes Sector-Specific
Prohibitions (October 2023)

EPA Proposes End-of-life
Management Rules/Reclaim

Final decrease to 15%
in 2036, May 2026

50%

% of HFC Baseline* Allowed

40% extension for certain
Rule (October 2023) High GWP sectors

30% phaseout in

20% foams in 2025

10%

0%
2020 2022 2024 2026 2028 2030 2032 2034 2036 2038 2040
*The average annual US HFC production/sales in 2011 — 2013 is used to establish a baseline for the phase-down (100%)

EPA Continues to implement the AIM ACT through regulatory activity
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US HFC Phasedown Updates

. _ In October of 2023, EPA finalized a rule to restrict certain HFCs in certain
Context: Under the AIM Act, EPA can “partially, fully, or 555 jications using its authority under the AIM Act. Prohibitions largely align

on a graduated schedule” restrict HFC use in specific or build upon those in SNAP 20/21, adopted by States and CARB.
sectors and subsectors.

Example Prohibitions Included in Final Rule

Finalized Rule: Restricts HFCs used in refrigeration, Production/ Sales
aerosols, foams, AC, and heat pump products and End-Use Import Prohibition
equipment by setting GWP thresholds for most sectors. Prohibition

Based largely on ~12 petitions EPA granted. Protected 6 Propellants™ 150 | Jan.1,2025 | Jan 1, 2026
sectors in Kigali are excluded. Retail food ref. — Standalone units 150 Jan. 1, 2025 Jan 1, 2026

. Polystyrene — extruded boardstock and
Scope: Applies to new products, systems, and ey billet 150 Jan. 1, 2025 Jan 1, 2026

components only.

Residential and light commercial air 700

e Jan. 1, 2025 Jan 1, 2026
Transition Dates: conditioning and heat pump systems

Motor vehicle air conditioning — light-

. 150 [Model Year 2025/ Jan 1, 2026
duty passenger vehicles

. In most cases, manufacture/import/install prohibition
begins on Jan. 1, 2025,

High Pressure Two Component Spray

. prohibition of sale, distribution, and export of Foam 150 Jan. 1, 2025 Jan 1, 2028
products begins three years after
manufacture/import prohibition. Low-Pressure T\l/:v(c))a(rl]:)mponent Spray 150 Jan. 1, 2025 Jan 1, 2028
Technology rule update occurred May 2026
OISR 150 | Jan.1,2025 | Jan1,2028

Foam Sealant

© 2026 Solstice Advanced Materials Inc  presented August 3, 2026. . . . .
*Using AR-4 GWPs, if product isn’t listed, use WMO

**Some exclusions apply, including for spray foam used in space vehicles



Technology Transitions Rules Update: EPA Finalizes Revisions

On May 21st, 2026, EPA announced revisions to the 2023 Technology Transitions Rule that delay

compliance timelines and increase near-term flexibility use of HFC use across refrigeration
and HVAC sectors.

o Supermarkets and Remote Condensing Units EPA extended the compliance date to 2032
for supermarkets (originally 2027) and remote condensing units (originally 2026) and
established a short-term GWP prohibition threshold of 1,400.

o Cold Storage Warehouses EPA extended the compliance date to 2032 for cold storage
warehouses (originally 2026) and established a GWP threshold of 700 in the short term.

o R-410A Condensing Units Units manufactured or imported before January 1, 2025, may be
sold until existing inventory is depleted.

EPA maintained the exemption for new 410A condensing units manufactured or imported for
service or repair.

© 2026 Solstice Advanced Materials Inc  presented August 3, 2026.
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EU F-Gas
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F-gas overview — state of play

March 2024 2027 2028 2030 2040
Entry into force MAC Review MDI Review Annex IV HFC quota

Review review

Timeline of F-gas Regulation implementation takes us through several rounds of review clauses, application by
application — based on efficiency, cost, availability and safety.

In addition, the Regulation includes options for exemptions based on safety requirements and general derogations on
applying the Regulation — triggered at Member State competent authority level.

+ These include a built-in review by 2030 to evaluate the availability, technical feasibility, energy efficiency, cost
effectiveness, safety, and reliability of potential alternatives. This review will include an assessment as to whether bans
can be applied to certain applications. Most of the bans also include the language ‘except when required to meet safety
requirements, enabling exemptions where they do not.’

Self

FOAMS Chillers Contained Spl: ﬁg
Proposed <12kw Proposed AC and HP an

<12kw P d
Ban (2033) Full Ban (2032) <12kw Proposed Full Ban (2035)
Full Ban (2032)

Subject to safety requirements exemptions and a full review in 2030
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Risk Considerations

The potential risk from exposure is dependent on several
factors

— Dose

— Concentration

— the route of exposure

— the frequency & duration of exposure

— bioaccumulation and persistence

— metabolism and elimination

— the individual's factors

Understanding the numbers

© 2026 Solstice Advanced Materials Inc  presented August 3, 2026. 26
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PFAS The Science
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WHAT IS “PFAS”

Per- and polyfluoroalkyl substances (PFASs) are a large group of chemicals (24 Million
chemical structures) widely used in industrial and consumer applications, most usually
where extremely low surface energy or surface tension and/or durable water- and oil-

repellency is needed.

Examples of uses range from chromium metal plating, to surface treatment of textiles,

Automotive Safety & Reliability Military Readiness Advanced Refrigerants Life-Saving Medical Care Semiconductor-Powered Technologies Clean Energy

“PFAS” is a broad, general, non-specific term, and does not inform

whether a compound is harmful nor is a basis for regulation

SOURCE: About PFASs - OECD Portal on Per and Poly Fluorinated Chemicals © 2026 Solstice Advanced Materials Inc  presented August 3, 2026.



https://www.oecd.org/chemicalsafety/portal-perfluorinated-chemicals/aboutpfass/

Quick primer: PFAS is a class, not a single chemical

> Definition Matters
EU OECD PFAS DEFINITION (2021)
PFASs are defined as fluorinated substances that contain at least one fully fluorinated methyl or methylene
carbon atom (without any H/CI/Br/l atom attached to it), i.e. with a few noted exceptions, any chemical
with at least a perfluorinated methyl group (-~CF3) or a perfluorinated methylene group (-CF2-) is @
PFAS.

US EPA PFAS DEFINITION (2023) - FEDERAL
“PFAS” is defined as a chemical substance that contains at least one of the following three structures:

1. R-(CF2)-CF(R)R", where both the CF2 and CF moieties are saturated carbons.
2. R-CF20CF2-R’, where R and R’ can either be F, O, or saturated carbons.
3. CF3C(CF3)R'R”, where R’ and R” can either be F or saturated carbons.

US states and other countries have different definitions
Reference:

1. OECD, HT. "Reconciling Terminology of the Universe of Per-and Polyfluoroalkyl Substances: Recommendations and Practical Guidance." (2021).
2. US.EPA, 40 CFR Part 705, Reporting and recordkeeping requirements for certain per- and polyfluoroalkyl substances. (2023)
3. CAS, PFAS regulation and research: Impact, landscape, and outlook. https://www.cas.org/report/pfas-regulation

© 2026 Solstice Advanced Materials Inc  presented August 3, 2026.
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PFAS CONCERNS

Some of the unique properties of PFAS (such as water-, oil- and grease-repellence and
high thermal stability) that originally popularized their widespread use are associated with
potential environmental and human health concerns.

For over a decade, particular PFAS compounds like PFOS and PFOA and their precursors
have attracted the most attention among PFAS as emerging contaminants of global

concern.

PFOA and PFOS are persistent and distributed ubiquitously in the global environment, and
are bioaccumulative, meaning they collect in the human body, and toxic, meaning they
can cause various adverse effects in wildlife and humans.

Because of the concerns raised by the known PFAS compounds of concern, some

jurisdictions are exploring various forms of PFAS regulation, including broad-based bans
and phaseout in certain products and particular uses.

© 2026 Solstice Advanced Materials Inc  presented August 3, 2026. 31



The Issue

.
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penalties legz 1!W ‘h“ makets “’“”'economic

No universally High Regulations for Major industry
recognized variability in consumer and impacts
definition of regulations commercial

PFAS products
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Definitional alignment and clarity needed across the U.S. and globally

© 2026 Solstice Advanced Materials Inc  presented August 3, 2026.



Fundamental Differences Between PFOAS/PFOS and HFOs
INAME  |PFOAJPFOS __|HFO

Structure

S
OH F

pr gt cw pcRe Et GE

Definition contain a perfluoroalkyl moiety with three or
more carbons (i.e. -CnF2n—, n > 3)

Physical form Liquid, Solid

Persistence Yes

Bioaccumulation Yes

Bioavailability Binds to Lipid and protein

Toxicity Yes

Endocrine Effects Yes

Reproductive Toxicity Yes

Carcinogen/ Carcinogenic Yes

Potential

Regulatory status UN Stockholm convention; US EPA ‘s restriction,

self-restriction etc

© 2026 Solstice Advanced Materials Inc  presented August 3, 2026.
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FF

HFOs are C3 only and unsaturated

Gas
No
No
Metabolized and eliminated quickly
No
No
No
No

Will not qualify for Stockholm
convention, No restriction at EPA



HFOs: SCIENCE, FACTS AND EVIDENCE

HFOs SHOULD BE EXCLUDED FROM SCOPE OF PFAS RESTRICTIONS

» HFOs are not PERSISTENT. HFOs break down in the atmosphere relatively
quickly and do not persist in the environment. Lifespans are much shorter
than CO,, methane, or nitrous oxide (N,O).

« HFOs are not BIOACCUMULATIVE. They are not retained for long periods in

the human body or other biological systems.

« HFOs are not TOXIC. They are not considered toxic according to The w

European Chemicals Agency (ECHA) guidelines.

- HFOs have LOW GLOBAL WARMING POTENTIALS (<1) and are an important Y
technology in keeping energy costs low

« HFOs are SAFER IN USE than alternative solutions such as hydrocarbons due
to their low flammmability and low toxicity

HFOs are not persistent, bioaccumulative, or toxic

34
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PFAS Regulatory Action
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EU PROCESS OF THE PFAS RESTRICTION PROPOSAL

ECHA Committees (RAC/SEAC) Commission & REACH committee

Scientific hazard & socio-economic assessment of the proposal Unacceptable risk & political assessment

22/03. - 25/09/2023 2024 - 2026 Q22026 Q4 2026 H12027 || H22027 - 2028]| 2029~ 2030 :
: A s 60-days - Restriction + derogations
6-Month Public Opinion drafting s ECHA Adopted Commission REACH P
Consultation process COnsuItatlor! on opinions published Proposal Committee puphpchon (sy. 12y )
SEAC Draft Opinion anticipated
: : ' pcerow M Member
1 1 DG ENV States
I I
1 1
We are here
Restriction RAC & SEAC discussions in
Proposal by March, June, September and
five countries December 25
\ Publication Background ECHA: European Chemicals Agency
Document SEAC: Socio-Economic Assessment Committee
RAC: Risk Assessment Committee

Two-phased process: Commission holds the pen. ECHA opinion non-binding

© 2026 Solstice Advanced Materials Inc  presented August 3, 2026.



MANY SOURCES OF PFAS IN ENVIRONMENT

PFAS Cycle

Air

LANDFILL

PFAS PRODUCING/
INDUSTRIES

Groundwater
release

Wastewater direct
discharge to stream

Wastewater direct
discharge to stream

GROUNDWATER

P™ MICHIGAN DEPARTMENT OF

| d ad |
=vL= ENVIRONMENT, GREAT LAK AND ENERGY

© 2026 Solstice Advanced Materials Inc  presented August 3, 2026.

WASTEWATER
TREATMENT PLANT

PFAS TREATED
FOOD PACKAGING
(such as grease-resistant
paper products)

PFAS TREATED MATERIAL

(such os cerosol, fobric protectors, stoin
resistant carpeting/raincoats/shoes)

RESIDENTIAL HOMES

/

SOIL)
FARMLAND

Biosolids

Infiltrate into
groundwater

800-662-9278 | Michigan.gov/PFASresponse
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PFAS- The Market
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“PFAS-Free” claims appear across many product categories and
industries and have different meanings

Frofighing I Matirosses

First Certification for Floor Care
Products Formulated Without

PFAS
&

PFAS

FREE

https://www.cleanlink.com/news/article/First-Certification-for-Floor-
Care-Products-Formulated-Without-PFAS--32347

APEX DYNAMICS PRODUCTS GUARANTEED PFAS FREE

https://www.apexdyna.nl/en/news/pfas-gearbox-lubricants

The Push Towards PFAS-Free Uniforms: A
New Era in Workwear Sustainability

PFAS-Free Fire Extinguishers: What Are ‘Forever Chemicals’
- And Should Your Business Make the Switch Now?

Cottonsafe® Explains PFAS Guide

https://naumd.com/the-push-towards-pfas-free-uniforms-
u—new—ero—in—workwear—sustuincbility/

Building materials Biotechnology

Quadrant Announces PFAS-Free Certification Across EnviroSeal

Open-Cell Insulation Products

CERTIFIED
PFAS

FREE

v1.0 BELOW
DETECTABLE
LIMITOF20PPM @

https:/ /www.sprayfoammagazine.com/foam-
news/quadrant-announces-pfas-free-certification-
across-enviroseal-open-cell-insulation-products/4644

FLOURINE

FREE

https:/ /www.cottonsafenaturalmattress.co.uk/blog/cottons
afe-explains-pfas-guide

https://www.safetybuyer.com/safety-hub/resource/pfas-free-fire-
extinguishers-what-are-forever-chemicals---and-should-your-business-
make-the-switch-now?srsltid=AfmBOookJLZHWQoOC8FImY-
YqaBC9fzhliva8g3egkwEnjL91YvUec3W

Low Retention Tips for Precious Samples and
Challenging Liquids

A PFAS-Free Choice
L R B

Low Retention FEASFREL PEAS ST

PFAS Free

https://www.shoprainin.com/pfas-free-pipette-
tips?srsltid=AfmBOogoBgH8hrbRIks8RAhMh309CyAAZTc6MYzSe

https://sundanceusa.com/blog/flexible-packaging-making-the-
ydHsIPbplwOsu3K

transition-pfas-free-packaging/
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Program

Comparison of PFAS Certifications

Typical Scope

PFAS-Free Criteria

GreenScreen
Certified

NSF 537

OEKO-TEX
Standard 100

UL Solutions
746G

Green Seal
Certified

Intertek PFAS-
Free

US.EPA-Safer
Choice

BPI Certified

Industrial and
consumer products

Nonfood
Compounds & Food
Equipment Mat

Textiles, leather,
footwear

Engineering
materials

Consumer products
(4 main categories)

Industrial and
consumer products

Industrial and
consumer products

Compostable
products and
packaging

Product-category-specific limits, e.g.
* Medical supplies & devices: total fluorine < 0.01% by mass (100 ppm)
* Firefighting foam: total organic fluorine < 0.0001 % by mass (1 ppm)

* No intentionally added PFAS, no post-consumer recycled material, and no deliberately used PFAS additives
* Total organic fluorine < 50 ppm

* Textile articles are classified into 4 product classes. Limit values are different for each class.
* Specific restricted PFAS testing
* Total fluorine limit as an indicator for PFAS presence

* Non-fluorine materials — Plastic materials recognized as non-fluorine contain <50 parts ppm of fluorine.
* Non-PFAS materials — Plastic materials recognized as non-PFAS contain <50 ppm of fluorine and <25 ppb of
specific PFAS content (listed in Table 8.2 of UL 746G) and <250 ppb of total specific PFAS content.

* Prohibiting any intentionally added PFAS
* Restricting any PFAS to 100ppm when present as a contaminant

* Total organic fluorine < 20 ppm
* Targeted PFAS: <12.5 ppb

* PFAS are not allowed in certified products, as they do not meet the Safer Choice Standard.

» Safety data sheets for all ingredients establish that product formula does not contain fluorinated chemicals.
* Test results from a BPI-Approved lab showing a maximum of 100ppm total organic fluorine.
* A statement of no intentionally added fluorinated chemicals, signed by the manufacturer.

© 2026 Solstice Advanced Materials Inc  presented August 3, 2026.



Comparison of PFAS Certifications (Cont'd)

Some commercial PFAS testing labs have their own PFAS-free criteria.
E.g9. Measurlabs’ “PFAS-free” criteria:

+ Total organic fluorine content is less than 50 ppm

+ Individual PFAS compounds are not present in concentrations above 25 ppb

* The sum of individual PFAS compounds is less than 250 ppb
Other labels

« TUV Rheinland Green Products Mark (PFOS <0.01% or 1 ug/m?2)

« NSF ANSI/336 2018 - Commercial Furnishings Fabric (No PFOS)

« UL 2777 - Hard Floor Care Products (No PFOS, <100 ppm F-surfactants)

« SMART - Sustainable Materials Ratings Technology (PFOS <Stockholm POPs)

Note: PFAS testing criteria for products is quite different than drinking water standards.
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Why problematic: “PFAS-free” means something different every time

- No US federal legal definition of the term “PFAS-free”
- Any company can print “PFAS-free” on packaging with no
standardized testing behind it, and with their own interpretations

- Even if certified by third-party programs, the certifications cover

different scopes, testing methods, and detection limits if any.

42
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¢ Solstice

WHAT IS TFA?
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WHAT IS TFA?

TFA is a naturally occurring substance, which has been present in our
environment for thousands of years. There is evidence that the

quantity of TFA measured in the oceans are mostly of natural origin.

TFA can be formed by use of agricultural pesticides and herbicides,

incinerators, pharmaceutical by-product and a breakdown product of
some HFOs.

While TFA can enter the environment as a breakdown product of some
HFOs - the amounts are well below the threshold for concern with
respect to human and environmental health according to UNEP
(United Nations Environment Programme).

© 2026 Solstice Advanced Materials Inc  presented August 3, 2026.
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TFA Key Contributors To The Environment

TFA from pharma use,
waste incineration

TFA
&

TFA in rain

trial emissions

-./*/~
A

uv

Some

HFCs, HFOs
CF:-C+OH
(TFA)

0.4% of

total
TFA

TFA from
pesticides

Solstice Advanced Materials Confidential - © 2026 by Solstice Advanced Materials Inc. All rights reserved

Lindley Study in 2025 says 97-
99% of TFA is naturally occurring
and resides in oceans. EU has
poor understanding about it's

origin or how to stop it. Why
doesn’t Germany study that?

TFA from
natural sources




Update 2024 ‘f“' N
Environmental Effects Assessment Panel "p)’

Per- and Polyfluorinated Alkyl Substances (PFAS) & the Montreal
Protocol: Importance of continued science-driven policymaking

Further sources of confusion
» However, PFOA, PFOS, others, & TFA are all grouped together

— TFA: shortest chain-length member of the highly persistent
chemicals, the perfluorocarboxylic acids

— Does not bioaccumulate*, no reactivity, no known biochemical
receptors

— Assessed as a de minimis risk to ecosystems to at least 2100
based on the estimated future emissions of HFCs and HFOs

* TFA has been found in some plants (e.g., maize)

*Environmental Effects of Stratospheric Ozone Depletion, UV Radiation, and Interactions with Climate Change; 2022 Assessment Report (EEAP 2022)
© 2026 Solstice Advanced Materials Inc  presented August 3, 2026.
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Chemical and Physical Properties of TFA

Name TFA comparisen)
# of carbons 2 8
Physical state Liquid Liquid
Boiling point °C 73 189
Vapor pressure (Pa) 1 172
Solubility in water (g/L) at 25 °C miscible 3.3
pKa 0.3 <1
Koc (L/kg) 0.17-20 30,440
log Kow 0.5 5.905
Bioaccumulation No Yes
Half-life in human body 16 hours 2.7 years
Toxicity No/Extremely low Yes
Persistence Yes Yes

© 2026 Solstice Advanced Materials Inc  presented August 3, 2026.
-

pKa: acid dissociation constant, a quantitative
measure of the strength of an acid in solution.

KOC :a measure of adsorption to soil and sediment.
log KOW: a measure of partitioning between lipids in
organisms and water.

Half-life in humans: related to chronic exposure and
chronic toxicity.

Properties of TFA support:

v
v

Mobile, and transport with water
Rapid dissociation in water---
trifluoroacetate

No/Negligible accumulation in
soils and sediment

No bioaccumulation

Ref. 1). Environmental effects of stratospheric ozone depletion, UV radiation, and interactions with climate change: UNEP Environmental Effects Assessment Panel, 2022 Assessment Report. 2). Boutonnet, Jean Charles, Pauline
Bingham, Davide Calamari, Christ de Rooij, James Franklin, Toshihiko Kawano, Jean-Marie Libre et al. "Environmental risk assessment of trifluoroacetic acid.” Human and Ecological Risk Assessment: An International Journal 5, no. 1
(1999): 59-124. 3). Burns, Darcy C., David A. Ellis, Hongxia Li, Colin J. McMurdo, and Eva Webster. "Experimental p K a determination for perfluorooctanoic acid (PFOA) and the potential impact of p K a concentration dependence on
laboratory-measured partitioning phenomena and environmental modeling.” Environmental science & technology 42, no. 24 (2008): 9283-9288.



The yields of TFA from individual compounds are estimated
based on evaluations of the available literature

((
J))

HCFC-123 (CF,CHCL,) —
HCFC-124 (CF,CHFCI) ]
HCFC-133a (CF,CH,CI)

HCFCs

HFC-125 (CF,CHF,)
HFC-134a (CH,FCF,) A

HFC-143a (CF,CH,)
HFC-227ea (CF,CHFCF,)
HFC-236fa (CF,CH,CF,)
HFC-245fa (CHF ,CH,CF,)
HFC-365mfc (CF,CH,CF,CH,)
HFC-43-10mee (CF,CF,CHFCHFCF,)

HFCs

E HFO-1234yf (CF,CF=CH,)
x é’ HFO-1234ze(E) (CF,CH=CHF) e
O O HFO-1336mzz(E/2) (CF,CH=CHCF,) o
O O HCFO-12332d(E/2) (CF,CH=CHCI)
% 2-BTP (CF,CBr=CH,) nia

Halothane (CF,CHBrCI)

= % isoflurane (CF,CHCIOCHF,) Reft_arence:
] X Desflurane (CF,CHFOCHF,) Env!ronmentol Effects Assessment Pgnel,
£ 5 Sevoflurane ((CF,),HCOCH,F) ] Environmental Effects of Stratospheric
oZ Ozone Depletion, UV Radiation, and
FK-5-1-12 (CF,C,FC(O)CF(CF,),) nia R N X
O N A | (L Interactions with Climate Change: 2022
o O O O O O )
100 - N ® 3 o

Assessment Report. Nairobi, Kenya: United

Molar TFA Yleld (% Estimated Globa Nations Environment Programme, 2023.

Emissions (Gg yr "

TFA Generation is combination of molecule and emissions
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Experts agree, TFA poses minimal risk

Environmental Effects
and Interactions of
Stratospheric Ozone

Depletion, UV Radiation,
and Climate Change

TFA has been present in our
environment for thousands of
years with no indication of
impact on human health.

. UNEP; Feb 2016; Sources, Fates, Toxicity, and
Risks of Trifluoroacetic Acid and Its Salts:
Relevance to Substances Regulated Under the
Montreal and Kyoto Protocols

- Effects and Interactions of Stratospheric Ozone
Depletion, UV Radiation, and Climate Change:
2018 Assessment Report, https://ozone.unep.org/
sites/default/files/2019-
04/EEAP_assessmentreport-
2018%20%282%29.pdf

Environmental Effects
of Stratospheric Ozone
Depletion, UV Radiation,
and Interactions with

mate Cl

Every year since 2014, The
Environmental Effects Assessment
Panel (EEAP) of the Montreal Protocol
(EEAP) has consistently concluded
that TFA linked to HFC/HFO
emissions does not pose risks to
human health or the environment.

“TFA has biological properties that
differ significantly from the longer
chain PFAS and inclusion of TFA in
this larger group of chemicals for
regulation would be inconsistent with
the risk assessment of TFA”

- EEAP 2022 Assessment Report, published
March 2023:

© 2026 Solstice Advanced Materials Inc  presented August 3,2026:

< EPA

“Based on current
information, EPA does not
consider the overall risk [of
TFA] to human health and the
environment due to listings in
this final rule to be
significantly greater than
other potentially available
substitutes for the same
uses.”

-Protection of Stratospheric Ozone: Listing of
Substitutes Under the Significant New
Alternatives Policy Program in Refrigeration, Air
Conditioning, and Fire Suppression. US
Environmental Protection Agency.

Per the U.S. EPA’s 2021 PFAS
Strategic Roadmap,
“trifluoroacetic acid (TFA) is a
well-studied non-PFAS.”

- Identification of Candidate Per- and Poly-
fluoroalkyl Substances (PFAS) for Testing October
2021, U.S. Environmental Protection Agency,
available at National PFAS Testing Strategy,
Www.epa.gov
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https://www.epa.gov/system/files/documents/2023-04/SAN%206399_Final%20SNAP%20Rule%2025_signed%20pre-publication.pdf
https://www.epa.gov/system/files/documents/2023-04/SAN%206399_Final%20SNAP%20Rule%2025_signed%20pre-publication.pdf
https://www.epa.gov/system/files/documents/2023-04/SAN%206399_Final%20SNAP%20Rule%2025_signed%20pre-publication.pdf

PROPOSED EU TFA RECLASSIFICATION*

Ongoing process to update the classification of TFA through the Classification, Labelling and Packaging
(cLP) Regulation, Annex VL. In their June meeting RAC adopted an opinion in favor of updating the
harmonized hazard classification (CLH) of TFA as follows:

- Toxic to reproduction 1B (presumed to be toxic)
- Persistent, mobile and toxic (PMT) — new designation

- very Persistent and very Mobile (vPvM) — new designation

Estimate two years before this new classification is implemented in CLP Annex VI by the EU: it will update

labelling requirements for TFA itself but not for HFOs/HFCs, and this is not a restriction.

* RAC/M/77/2026, Minutes of the 77th Meeting of the Committee for Risk Assessment (RAC-77), 5 June 2026.

© 2026 Solstice Advanced Materials Inc  presented August 3, 2026.
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It is Literal Impossibility for a Single Person to Consume Enough Water to
Experience Negative Effects from TFA

The amount of water you could drink without any health effects from TFA is one hundred and twenty-five times greater than the impact threshold
for water as a stand-alone substance.

O  Conservative (low) body weight of 200 TRES >
60 kg for a human being, resulting ! 933 LITRES
in a safe exposure level to TFA of
0.014 0.03 mg/kg bw/day) x (60 kg bw)

=18 mg/day

The median amount of TFA in
drinking water (German study,

2022) is 0.0009 mg/liter

Volume of water human could

As such the safe exposure level of drink every day without o
drinking water is: (18 mg/dqy) / experience any adverse effects
. h from TFA*
(0.0009 mgl/liter) = 933 liters/day

*Based upon the Acceptable Daily Intake (ADI) — scientifically defined as the safe dietary exposure level, as determined by EFSA, and upon the reported median amount of TFA in drinking water (German study,2022)
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The Lists

Red List- Living Future *
Living Building Challenge (LBC) Red List Established 2006

List of worst in class” substances t in the building industry that
pose serious risks to human health and the environment.

Red List/ Priority List/ Watch List

Guideline for architects, designers, builders, and product
manufacturers to avoid harmful chemicals in construction
materials.

Buildings seeking LBC certification must exclude Red List
chemicals

Declare product labeling program, which requires manufacturers
to disclose all intentionally added chemicals and their
compliance with the Red List

2025 LBC Red List CASRN Gulde - Number of CASRNs per Category*

CHEMICAL CLASS or LIST RED PRIORITY | WATCH
LIST LIST LIST

| 405 14

| Alkylphenols and related compounds

The "
qwitch List

o

]
Perkins&Will

https://perkinswill.com/news/perkinswill-releases-advanced-guidance-on-
material-health-and-embodied-carbon/

HFOs not Red List on Watch List

HFO not on Perkins&Will List

Customers are aligning purchasing with hazard recognition.
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Refrigerants
Air conditioning and heat pump

Bruno Y. K. de Carvalho
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Outline

+ Background/context on refrigerants
 Refrigerant selection criteria
 Refrigerant performance overview

- System design requirements for next-gen refrigerants

© 2026 Solstice Advanced Materials Inc  presented August 3, 2026.
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Refrigerant historical context
History of refrigerant use in air conditioning / heat pump systems:

- 1900 - 1950s: Ammonia (R-717), CO, (R-744), SO, — Replaced due to toxicity, flammability, high operating
pressures, and the emergence of safer synthetic refrigerants.

. 1(9303)— 1990s : R-12, R-11 — Phased out under the Montreal Protocol due to severe ozone depletion potential
ODP

« 1960s — 2000s : R-22 — Dominant refrigerant for residential AC and heat pumps for decades; phased out
because of ozone depletion concerns, although lower than CFCs

- 2000s - 2020s : R-410A, R-134a — Currently being phased out due to global warming concerns (high global
warming potential (GWP))

« R-454B, R-32, R-452B, R-513A — GWP<700
« 2020s - Future: « R-515B — GWP<300
« R-454C, R-516A - GWP < 150
. R-1234ze(E), R-1234yf, Propane, CO,, Ammonia — Ultra low GWP

© 2026 Solstice Advanced Materials Inc  presented August 3, 2026. 55



Refrigerant selection criteria

Refrigerant selection must consider safety, environmental impact,
performance, compatibility

Safety
« Classification (ASHRAE 34 [ I1SO 817) — flammability and toxicity

« Lower flammability limit (LFL) and allowable charge calculations (UL 60335-2-40 and EN/IEC 60335-2-40) and
application codes (ASHRAE 15 and EN 378)

Global warming potential (GWP) and environmental impact
- Effects from direct (leakages, EOL) and indirect (energy consumption, manufacturing) emissions

Performance:
+ Boiling point and operating pressure range
* Volumetric capacity and compressor sizing

+  Thermodynamic efficiency
- Heat transfer/pressure drop effect on performance Each criteria is based on multiple

aspects which can influence the
refrigerant selection process

Compatibility:
* Lubricant miscibility and oil return behavior
+ Material compatibility and long-term reliability

© 2026 Solstice Advanced Materials Inc  presented August 3, 2026.
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Safety criteria

Residential and commercial heat pump applications require class A toxicity

However, flammability has been extended to class 2L (mildly flammable), and
class 3 in some applications in EU

7 %0 1 Estimated refrigerant charge limits based ——R454C Other
. Z | onEN378-1:2016+A1:2020 oyt
5% e
R410A, R134q, CO;, Al % 20 ] comfort
R454B, R32, R452B, R454C, ADL = ——R454C no size
R516A, R1234ze(E), R1234yf O = requirement
Ammonia B2L .qé" - --R290 Other
Propane A3 q:l’: 10 ] Applications
e ---R290 Human
Charge limits based on PL/RCL/LFL and % ¥ Comiort ,
standords must be takenintoaccount < J___ooazezzzzziazaee e [T
when selecting A2L/A2/A3 refrigerants 0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200

. , Room size (ft2)
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Global warming potential

Global warming potential is an important factor to be considered in
certain regions due to quote restriction and cut-off limits for phasedown

Refrigerant Refrigerant Refrigerant Refrigerant
(AR4) (AR4) (AR4) (AR4)

R410A 2088 R452B R454C 148 R1234ze(E)

R134a 1430 R32 675 R516A 140 R1234yf <
R5I3A 573 Propane <]
R454B 466 co, 1

R515B 293 Ammonia 0
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Global warming potential restrictions ”

Navigating US federal/state, EU and country-based restrictions can be difficult, requires
keeping track of evolving regulations.

US CA
GWP 100 | Compliance Limit (AR5) date
m Self-contained residential and light commmercial January 1, 2025
Residential and light 700 January 1,2025 A[C,H[P
commercial A/C, H/P Chillers 700 January 1, 2025
VRF systems 700 R Residential and light commercial A/C, H/P 700 January 1,2026
A/C and H/P chillers 700 January 1, 2025 VRE S et 700 January 1, 2026
Industrial process refrigeration chillers (Te>-22°F) 700 January 1, 2026

US NY (NY regulations may change due to recent legal developments)

GWP 20 Compliance EU F-GAS
Limit (AR6) | date GWP100 Compliance
Limit (AR 4) date

A/C chillers 20 January 1, 2030 :

Self-contained A/C, H/P Q<50 kW 150 January 1, 2027
H/P chillers 20 January 1, 2034 i

Other self-contained A/C, H/P 150 January 1, 2030
Residential and light 10 January 1, 2034 .
commercial A/C, H/P Split A/C, H/P charge<3 kg (6.6 Ibs) 750 January 1, 2025
VRF systems 10 January 1, 2030 Split ATW 150 January 1, 2027
All other residential HVAC 10 January 1, 2027 Split ATA 150 January 12029
All other commercial HVAC 10 January 1, 2034 Split Q> 12 kw 750 January 1, 2029
Industrial process 2690 January 1, 2026 Split @12 kW 150 January 1, 2033
refrigeration chillers 10 January1,2030  Chillers Q<12 kw 150 January 1, 2027

Chillers Q>12 kW 750 January 1, 2027
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LCCP based refrigerant selection *

Refrigerant selection based on GWP alone may not provide a full picture on emission reductions. Energy efficiency
plays more relevant role as refrigerant GWP decreases.

Data reproduced based on simulation of residential split systems from ORNL/TM- 2023/3041.

Direct emissions: 4% annual refrigerant leakage, 15% EOL.

Indirect emigsions: Energy consumption E~80—90% of indirect emissions), equipment manufacturing and EOL (~10-20% constant for all
refrigerants), refrigerant manufacturing (negligible < 0.2%)

Rome (0.411 kgCOseq/kWh) Frankfurt (0.672 kgCO,eq/kWh)
16000 14 12000
(136.5%)
14000 13167 10028
(120.6%) 10000 (158.7%)
11336
? 12000 (103.9%) 10914 11028 10938 ’q?
N 10277 —— (100.0%) (101.0%) (100.2%) ~
o (94.2%) - — 8 8000 7182
‘:o 10000 o (M13.7%)
~ ~ 6101 6318 6227 5924
= = 5416 (96.6%) (100.0%)  (98.6%) (05.8%)
8 8000 3 6000 (85.7%)
> >
n
ﬂ 6000 -
a. a. 4000
g g
9 4000 <
2000
2000
0
R290-DX R410A R454C R290-sec R32 R454B R454C-sopt R290-DX R410A R454C R290-sec R32 R454B R454C-sopt
H Direct 3 4534 29 1 1131 838 321 H Direct 3 4534 296 3 1131 838 321
®indirect 10274 10364 11041 13166 9783 10191 10617 W Indirect 5413 5494 5805 7179 5187 5390 5603
% vs. R32 94.2% 136.5% 103.9% 120.6% 100.0% 101.0% 100.2% % vs R32 85.7% 158.7% 96.6% 113.7% 100.0% 98.6% 93.8%
Total 10277 14898 11336 13167 10914 11028 10938 Total 5416 10028 6101 7182 6318 6227 5924

© 2026 Solstice Advanced Materials Inc  presented August 3,2026. *Calculations based on air-air system models and bin data for specified regions using assumptions from ORNL/TM- 2023/3041



LCCP based refrigerant selection

LCCP calculation can account for direct/indirect emission sources

Region Rome . Frankfurt
Refrigerant R200 R-410A R454C R200 R-32 R-4548 < oo'C [l R-200 R410A R454C R-200 R32 R4saB R ptC
System type DX DX DX SEC DX DX DX DX DX  SEC DX DX

s.opt. s.opt.
%S)tem"harge 117 276 257 067 223 240 290 I 147 276 257 151 223 240 290
{gaé(')'fzeet)'me emissions 10277 14898 11336 13167 10914 11028 10933I 5416 10028 6101 7182 6318 6227 5924
EZ%L"EE;”Q?;‘;'SSD"S 94.2% 1365% 103.9% 120.6% 100.0% 101.0% 100.2%. 85.7% 158.7% 96.6% 113.7% 100.0% 98.6% 93.8%

Total Indirect

Emissions 10274 10364 11041 13166 9783 10191 10617 5413 5494 5805 7179 5187 5390 5603
(kg CO2e)

2;2*3;'"&[;92"‘[)‘;““55'°"5 105.0% 105.9% 112.9% 134.6% 100.0% 104.2% 108.5%.104.4% 105.9% 111.9% 138.4% 100.0% 103.9% 108.0%
'(El(';’eggzc;‘)"‘sumpt'°“ 9378 9395 10101 12267 8866 9263 9677 I 4517 4525 4865 6763 4270 4461 4663
'(Ek%”g’(‘)";:)”v"g 8819 8819 8819 8849 8819 8819 8819 I 8819 8819 8819 4087 8819 8819 8819
Equipment EOL

(ky CO22) 139 139 139 139 139 139 139 I 139 139 139 6.5 139 139 139
Refrigerant Mfg

(kg Co%e) 0.1 737 440 041 216 324 44.0' 0.1 737 440 0.1 216 324 440

© 2026 Solstice Advanced Materials Inc  presented August 3, 2026.
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Life-cycle climate performance

LCCP = Direct emissions + Indirect emissions
Direct emissions = CX(LXALR + EOL)X(GWP + Adp-GUWP)

«

L

ALR

EOL
charge)
GWP

Ada GL/D:

Refrigerant charge (kg)

Average lifetime equipment (yr)

Annual leakage rate (Percent of refrigerant charge)
End of life refrigerant leakage (Percent of refrigerant

Global wqrmlng potenthl (kg Coze/kg)

Rk o

o L
W) T

g

Indirect emissions = LXAECXEM + Y,(mxMM) +
SauexRM) + Cx(1 + LXALR)XRFM + Cx(1 — EOL)XRFD

L
AEC
EM

Average lifetime equipment (yr)
Annual energy consumption (kwh)
CO2 produced/kwWh (kg CO2e/kwh)
Mass of unit (kg)

Cco2 produced/materlql (kg CO2e/kg)
Lllca)

e

R e
Y )

3

MM

Y
o Vi o Licer)
€7

R

B
Refrigerant charge (kg)
Annual leakage rate (Percent of refrigerant charge)
Refrigerant manufacturing emissions (kg CO2e/kg)

ALR
RFM
EOL
charge)
RFD

End of life refrigerant leakage (Percent of refrigerant

Refrigerant disposal emissions (kg CO2e/kg)

Only Adp.GWP and equipment
recycling are excluded from
calculations due to lack of
available data.

Variables marked in grey
have negligible effect on
results.



Oil solubility/miscibility selection

New refrigerants may have solubility/miscibility/viscosity profiles that require new oil selections to
guarantee oil return and reliable compressor operation

6 60%
© R404A with POE74

© R404A with POE74
5 ® R455A with POE74 50% ‘ © R455A with POE74
© R455A with POE100 © R455A with POE100

LS

40%

Viscosity (cst)
w

~

Solubility (%)
8
X

[
>
S

1 10%
0 0%
0 20 40 60 80 100 120 140 0 20 40 60 80 100 120 14(
Temperature (degC) Temperature (degC)
Viscosity Effect in Heat Pump Applicatio Solubility Effect in Heat Pump Application
e l(I?‘rl'cssu(l':e l(:;?: 45°C Sa!.ll)*:vap.)lc o ° (tlz’resszf:: @ 4Se°(t: Sa?ll:“,var:)lc " Exomple
—— . . . R455A reduces oil
R455A /POE 74 shows a significant drop in viscosity to R404a/POE 74 and  REISSaIH
R455A /POE 100 shows improvement at typical compressor sump temperature EsslalpalNlelNe

high viscosity oil
(POE74 -> POE100)
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Boiling point and critical points

Balancing boiling point and critical point of refrigerants plays a role in achieving high efficiency, cold-

climate operation and domestic hot water production

Boiling/bubble/triple point (C)
-65 -60 -55 -50 -45 -40 -35
302‘0 1 1 1 1 1 1

-30 -25

-15

284.0
266.0 -
248.0
230.0

Ty
o il ® Propane

2 194.0 R32 R454B e R454C

©

B e s o ¢ R4528
g 158.0 A
§ 1400 -
£ 1220 -
(&)

104.0 -
86.0 - e CO2
68.0 -
50.0 -
320

Q
R410A

® Ammonia

R516A
'y ® R134a
o R513A

R1234yf

R515B
()

R1234ze(E) |

-85.0 -76.0 -67.0 -58.0 -49.0 -40.0 -31.0
Boiling/bubble/triple point (F)
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Refrigerant thermodynamic performmance - Heating

Effective refrigerant selection requires determining the best fluid to deliver required COP (coefficient of
performqnce?, capacity and low direct emissions

Tovap = 32°F (0°C), DTsy = 9°F (5°C) Teond = 113°F (45°C), DTsc = 9°F (5°C) Ns = 70% 285%

140% 2800
= 120% 2400
S
S
< 100% 2000
P
o)

& 80% 1600 o
: \
E 60% N 1200
S \
2 \
T 40% N 800
S N
- \
20% "\h 400
)
\
0% 0
X > 0% o ¥ ® & Y & & 3 N ov 4
N o % & N o N o N o & @ S
& & & &F & FE g I <
N

B COPH ®CapacityH mFlow at matching capacity DOGWP
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Refrigerant thermodynamic performance - Cooling

Cooling/heating performance are usually similar, but it's important to evaluate both modes for issues,
such as, high discharge temperature or decrease in capacity, especially at cold-climate conditions

Tevap = 41°F (5°C), DTsn = 9°F (5°C) Teong = 86°F (30°C), DTgc = 9°F (5°C) Ns = 70% 278%
140%
~ 120%
<
<
§ 100% S
¢ N N
: NP
S 80% N X
N N ~
g N N N
£ 60% N " N
o [ N o
o N \ N
2 N k - \
% 40% N N Q ﬁ t
= N N N N N N N
o [ N N N N N [
[N N R \
N N N N N
N N N N N N
0% b I N
2 2 0% i oF ® & % 2 @ 3 @ v o
N &) ) N A N N
& & & F & L & P FF v &
0 N ? ¥
Q..
COPC @BCapacityC mFlow at matching capacity OGWP
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PL: Practical limit (EN378§ lk /m3]

S Ofety an d pe rfo rmance trG d o= Offs RCL: Refrigerant concentration limit (ASHRAE 34) [kg/m?

To reflect potential trade-offs in safety and performance a simple metric was defined to present an
adjusted capacity delivered per allowable charge.
110% QxXPL QXRCL

p or p represent the capacity delivered within the refrigerant’s allowable charge
L L

100%

90%

80%

70%

60 %

Relative comparison to R410A (%)

Q
\
§
§
§
§
§
§
§
§
§
§
s
S

50% W
40% §
30% - ‘\\.
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gl | T %
10%
[I [I TN N R [I s
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¥ ¥

DPL mRCL =Q*PL/rhoL (EN378) BQ*RCL/rhol (ASHRAE 34)
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PL: Practical limit (EN378§ lkg/m3]

S @ fety an d pe rfo rmance t rd d o= OffS RCL: Refrigerant concentration limit (ASHRAE 34) [kg/m?

To reflect potential trade-offs in safety and performance a simple metric was defined to present an
adjusted capacity delivered per allowable charge.

b Chacit or Chaxiiah represent the capacity delivered within the refrigerant’s allowable charge
160% PL PL %
\
8140% §
iE91000/ § § )
§80A) § § § § § §
éeo% \ \ \ § \ \ ﬁ
0N N NN NEN
CIENTEN IR AN AN BN AN s
R134a R452B R32 R513A R454B R515B R454C R516A R1234ze(E) R1234yf Propane Ammonia

oPL m RCL Q*PL/rhoL EQ*RCL/rhoL &
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System redesign for next-gen refrigerants - Glide

« Some refrigerant mixtures are zeotropic

Heat exchangers must be optimized for this
Reversible systems are more difficult to design
May increase frosting chance

o O O O

Single component Blends [2]
Superheat Superheat
vapor vapor

o e
2 2
o g
o Boiling point ® [====-=e-=-_
Q o .
£ £ |Glide Boiling
(= =
Subcooled Subcooled
liquid liquid
| I
Evaporating ---------- >
. Bubble Dew
S Condensing point point
(COnstant pressu re) (Liquid with a (Vapor with a

“bubble” in it) “dew drop” in it)

[1] https://www.mdpi.com/energies/energies-15-08082/article_deploy/html/images/energies-15-08082-g004.png
2] https://nationalref.com/wp-content/uploads/2019/05/RSES- Article-Part-3-Mar06.pdf

Components with different boiling points (pressures)

Temperature (°C)

P=CONST ]
i
O 7, —Dew point cyrye Vapor
2 1, [——— ;
9 Temperature glide
()
o Vapor - Liquid
E Tl ---------------
() =
— d
TU
A ) £
Blend composition (X)
50
[ —o— R455A
- — &= Air 4.00°C
ok 00 Sfmimm =N $
L e, iihsec
[ et flow glide
_50- 1 I 1 1

0.50 0.75 1.00 1.25 1.50 1.75 2.00
Entropy (kJ kg'K1)
Air and refrigerant temperature change example
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System redesign for next-gen refrigerants - Glide

- Designing heat exchangers to balance cooling/heating performance for R-454C

Cooling mode (A1 condition 35.0C/26.7C DB 19.4C WB)

Cooling counter | Heating counter | Balanced counter

COP COP COP
3.64 3.41 3.58 &
Heating mode (H1 condition 8.3C/21.0C)
Cooling counter | Heating counter | Balanced counter
COP COP COP
3.18 3.53 3.35
Indoor HX (A/C)
o o B S o BN St e b B e |
©. o0 b A AT AR @ i i @’@—’@
Air Flow 4 CII‘CUIt

2 8-tube cross-counter in A/C mode
2 6-tube cross-counter in H/P mode

Indoor HX (A/C)

lllll

Air Flow

3 circuit
Cross-counter in A/C mode

Parallel-counter in H/P mode

Solution:
Optimize heat exchanger design or

modify cycle to mitigate penalties

© 2026 Solstice Advanced Materials Inc presenégd
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System redesign for next-gen refrigerants - flammability

- Highly flammable refrigerants (propane) are being used in EU
« Due to safety their indoor refrigerant charge is limited
- Air-to-water (ATW) or hydronic systems are being adopted

Add one layer of protection to keep high-pressure flammable gases from entering the
building

Allow for under-floor heating or conventional radiator use

Increase thermal resistance, heat/cool water to then heat/cool building

May require use of glycol/water mixture, further decreasing heat transfer effectiveness

Cannot cool/dehumidify using radiators, requires water coils ducted or installed in each
room

Potential 15-25% efficiency reduction can lead to system that cannot meet efficiency
standards

Increase system cost significantly

© 2026 Solstice Advanced Materials Inc presen%d
August 3, 2026.
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System redesign for | © nmo

1.05 R-454C

oy
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o
g
N
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B
(9]

next-gen refrigerants - g e ==L
1 Y 0.95 Y 095
o
flammability
6,088 [T SRt noi"o.as g

Trane has presented two studies at Purdue © 080 i Oifigt JolmleE P
2026 evaluating R-290 for the US market: 075 075

3 3 60 70 80 90 100 110 120 130 60 70 80 90 100 110 120 130
mOdellng and eXpe”mentOI Ambient temperature [F] Ambient temperature [F]
° MOdeling: com paring the performa nce Of Figure 5: Cooling capacity with different refrigerants Figure 6: Cooling COP with different refrigerants in

in direct (R-454B, R-454C) and indirect (R-290) direct (R-454B. R-454C) and indirect (R-290)

(@) pti m ized R = 4 5 4B (ATA), R = 4 5 4C (ATA) expansion mode expansion mode
and R-290 (ATW)

- Estimated efficiency loss for R-290 ranges L || onasac s oh
g . . ' ---R-454 ) --R-4
from 12-20%, with capacity dropping o = =
o 100 ceccccsmscncininiiciaaiaen s e 1,00 hocmmen - —-—-————
about 15% g 3
% 095 T 095
« R454C matches capacity at most . . .
and 8 090 4 a 090 P
conditions but shows a COP drop of 6-12%. S e 8 - a
0.85 0.85
O o, 1 10 20 30 0 50
30% PG mixture used for secondary loop i i e
Figure 7: Heating capacity with different refrigerants Figure 8: Heating COP with different refrigerants in
in direct and indirect expansion mode direct and indirect expansion mode
Nayak et al., 2026. Understanding The Performance Limitations Of R-290 Air To Water Heat Pumps. © 2026 Solstice Advanced Materials Inc presentﬁd

21st International Refrigeration and Air Conditioning Conference at Purdue, West Lafayette, IN. August 3, 2026.



System redesign for
next-gen refrigerants
- flammabillity

- Trane’s experimental investigation
on R-290 ATW systems for the US
market corroborated the modeling
results

* Prototype 1: 26% lower COP in
cooling, 20% lower COP in heating

« 16% lower COP in cooling, 15% lower
COP in heating achieved by
optimizing refrigerant-to-water HX

« Potential enhancements were

proposed along with estimated
improvements

« Authors indicate a significant cost
increase to possibly achieve 95%
of the baseline COP

COP % of reduction
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Liquid Line

T

©

Indoor Coil

1D EXP
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Figure 1: a) R-410A baseline b) R-290 prototype

Cooling COP improvement - coaxial counter flow

Prototypel R-to-W Compressor Economizer

5 = DX baseline
ATW HX efficiency /EEV
' -8
o7 0%
L A6%
L%
®i6%
@ %

COP % of reduction

Heating COP improvement - coaxial parallel flow
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Figure 3: R-290 secondary-loop performance optimization opportunities: balanced cooling and heating

Che et al, 2026. Opportunities and Challenges of using Propane in Air-to-Water Heat Pump in North American Residential Applications. © 2026 Solstice Advanced Materials Inc presen%d
21st International Refrigeration and Air Conditioning Conference at Purdue, West Lafayette, IN.

August 3, 2026.
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Conclusion

« Next generation refrigerants for GSHP require a balance of: efficiency, safety, decreased
environmental impact, and compatibility

 All aspects can be mutually dependent. For example, safety can affect system design
which will influence overall efficiency.

- There’s no solution that fits all cases; applications must be independently evaluated to
define the best refrigerant based on the constraints

- Development of new molecules/mixtures has become more challenging, especially to
meet emission requirements which account for both fluid GWP and system efficiency,
while also guaranteeing safe operation.
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¢ Solstice

Insulation & Fluorocarbons:
Comparison of Insulation Materials
What is a blowing agent
Where are fluorocarbons used and why
How is performance measured and why
How does fluorocarbon insulation perform long term and why

Application Embodied Carbon
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R-Value Comparison of Insulation Materials
[Material IR R=Valus Psrinchi IR=Value'at 3:57(2%4)) INR=Valus at 55 T(2%6) ]

- *
Closed-Cell Spray Foam R-6.0 — R-7.0 R-21 — R-24.5 R-33 — R-385
Polyisocyanurate . _ oo _ b
(Polyiso) R-5.6 — R-6.5 R-19.6 — R-22.8 R-30.8 — R-35.8
XPS Rigid Foam* R-4.5 - R-5.0 R-15.8 - R-17.5 R-24.8 — R-27.5
gigt?'De”Sity Fiberglass R-3.7 — R-4.3 R-13 - R-15 R-20 — R-23.7
a

Mineral Wool / Rockwool R-3.8 — R-4.3 R-13.3 - R-15 R-20.9 — R-23.7
EPS Rigid Foam R-3.6 - R-4.4 R-12.6 — R-15.4 R-19.8 - R-24.2
Dense-Pack Cellulose R-3.5 — R-3.8 R-12.3 — R-13.3 R-19.3 = R-20.9
Open-Cell Spray Foam R-3.5 — R-3.8 R-12.3 - R-13.3 R-19.3 - R-20.9
Standard Fiberglass Batt R-3.0 - R-37 R-11 - R-13 R-19 — R-20.4
Loose-Fill Cellulose R-3.2 — R-3.8 R-11.2 - R-13.3 R-17.6 — R-20.9
Blown-In Fiberglass (Attic

W iberglass (Attic) R-2.2 — R-2.7 R-7.7 - R-9.5 R-12.1 - R-14.9

* Contain fluorocarbon

Insulation materials are not equivalent- Energy is more than R-value

© 2026 Solstice Advanced Materials Inc  presented August 3, 2026. Reference: Insulation R-Value Chart: Complete Guide to Every Material (2026) | InsulationRValues.com
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Attributes of A Good Blowing Agent

Odor Free Small Size Cells

Low Toxicity Compatible with Other
Low Environmental Impact Raw Materials
Non-Corrosive Thermally Stable
Non-Flammable No Effect on Polymer
Low Thermal Conductivity Compatible With Foam

Manufacturing Processes

Balance of properties for each application

© 2026 Solstice Advanced Materials Inc  presented August 3, 2026.



Where Does Solstice Advanced Materials Play?

Fluorocarbon blowing agents are predominantly used in:
Thermoset, closed cell, rigid, insulation foam
Thermoplastic, closed cell, rigid, insulation foam

Also used in certain non-insulation uses where flammability or
other property of the blowing agent has value
One component foam
Integral skin foam

Fluorocarbons used where they add value

© 2026 Solstice Advanced Materials Inc  presented August 3, 2026.



Common Blowing Agents

Thermoset Foam Thgrmoplastlc Foam =
Pentanes utam_es S
Highly flammable + Highly flammable
Cheap, widely used + Cheap
Lower performance vs HFOs + Widely used — egg cartons, meat trays, etc
HFC 245fa* HFC-134a
Industry standard *  Was widely used
Non-flasnmable
Application flexibility HFC-152a
HFC 365mfc - Flammable
Flammable - Inexpensive
Lower performance HFO-1234ze(E)
High GWP - LGWP gaseous blowing agent
HFC_:'134°' - Commercially available
High GWP Co
Propellant and blowing agent 2 Cheap
HFO-1233zd (E) + Very difficult to process
LGWP + Used where insulation value is less important
High R-value Low boiling ethers, esters, alcohols, etc

Commercially Available
Water --> CO,

+ Cheap
+ Lower performance vs HFO

Cheap : + Used where insulation value is less

Lower performance vs HFO I . .

Used where insulation value is less important anety of prod ucts used by |ndust|‘y
Formic Acid /| Methyl Formate, Low boilin H H
ethers, ester{:, alcohols, etc. 9 and a pp“COUO N
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Solutions for Insulating Foam Applications

Solstice Advanced Material Blowing Agents

Solstice LBA Solstice GBA
GWP1 GWP<«1
Bpt 19C/66F Bpt -19C/-22F

Non- Flammable, Non-ODP, VOC- Exempt

Froth [ Refillable Foam Laminate Insulation One Component Foam

Extruded Polystyrene Walk in Coolers Transportation

e

{119 : g - o 5%
I_,*,«’ - porit =
Solstice LBA & Solstice GBA solutions for foam applications
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What is Foam Plastic ?

A mass of gas bubbles, or cells, in a matrix
In a plastic foam, a plastic (polymer) is the matrix
- Open cell foams

- Gas in cells not critical

- Properties of polymer matrix critical

- Closed cell foams
- Typically, 97+% ( by volume) gas
- Gas in cell contributes to properties of foam
- The gas (the blowing agent)

= expands the foam

= contributes to foam properties, especially for thermal
insulation foams

Closed Cell Foam

Bubbles are the key to success

© 2026 Solstice Advanced Materials Inc  presented August 3, 2026. 80



Foam Insulation Designed For Use

Solstice LBA used in a wide variety of applications. . :
Solstice LBA allows for lower energy usage CI(;sed .th B
As we move beyond GWP the Energy Performance becomes key

Solstice LBA in Foam Insulation drives Energy Efficiency

Solstice LBA drives ~60% of the foam insulation value
Creates a mass of gas bubbles, or cells, in a polymer matrix
Typically, 97+% ( by volume) gas

Key considerations for Blowing Agent:
Blowing Agent Flammability — Particularly in spray foam must be non-flammable
Blowing Agent Gas Thermal conductivity- improved thermal performance
Blowing Agent Boiling point- Needs to be gas at cold environmental temperature
Blowing Agent Molecular weight- use less blowing agent

Solstice LBA meets all criteria. Others blowing agent options such as pentane, CO, and water less
energy efficient.

Solstice LBA has low GWP and provides energy efficient option

© 2026 Solstice Advanced Materials Inc  presented August 3, 2026.



Two Types of Thermoset Blowing Agents

Physical
Example: Fluorocarbon

Chemical Reaction:
One Primary chemical reaction to manage

o
catalyst Il

R- (N=C=0)X + R'-(OH)Y ----> R-N-C-O-R'+ Heat

MDI/ISOCYANATE + POLYOL = POLYURETHANE

Observations

Blowing agent present/ vaporizes slowly as foam
temperature rises from exotherm

Controlled reaction

Primary reaction for closed cell foam

Higher density foam

Stronger foam

Uses less MDI

Chemical
Example: Water

Chemical Reactions:
Two Chemical reactions to manage

2R-N=C=0 + H20 ---> R-N-C-N-R + CO:;

2 MDI + water = Urea + Carbon dioxide
ISOCYANATE
(o]
catalyst1 Il
R-(N=C=0)X + R’'-(OH)Y -----—-- > R-N-C-O-R' + HEAT
MDII ISOCYANATE+ POLYOL = POLYURETHANE

Observations

Chemical reaction produces blowing agent
Difficult to control- quickly produces gas
Primary reaction for open cell foam

Visible gases escape during application
Uses more MDI

Blowing agent and chemistry impact insulation performance
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Thermoplastic Foams-

Melting & Blending Not Reacting

------

- -

BLOWING AGENTS INJECTION \
4 MEETERING PUMPS l E
]
I
Wgas.1 Weo, | i
GAS DOSING IR !
__STATION 1 Xl 4 : s \
'l { RAW SOLID
__mw Wetguig |} | MATERIALS |
I - |
I I
__STATION 2 e P'_ : i |
’ 1 ]

] DIE OPENING }

FOAMED SHEET

CONVEYOR BELT

© 2026 Solstice Advanced Materials Inc  presented August 3, 2026.

- -ni ‘n a. 'u‘-"-tr- u'“':r'“'-lr oo ;//*%‘\/&f@

'\ - V&
—_I

’SINGLE-SCREW EXTRUDER ] Vacrew

. . .

Ta| [T Tal M| [Te]  [Te] [T




Foam Thermal Conductivity Measurements

FTC R-Value Rule : 1979

Standardized testing

methods. ¢ ” QL 13 ” Q2

at a mean temperature of HOT” Side COLD” Side
75°F using ASTM standards o5 F 55 F

such as C518

two metal plates, one warm
(95°F) and one cold (55°F), |
to simulate heat flow and
determine thermal

resistance Additional R-

values at 25°F or 40°F may

also be provided for specific
climate considerations

Thermal Conductivity

Thermal Conductivity -

Amount of heat that passes through a unit thickness
of material over a unit area in one hour if the
temperature differential between the “hot” and “cold”
sides is one degree.

Typical values

K-factor (k) - BTU in [ hr ft2°F 0.140
Lambda (1) - mwW / mK 20.0
Thermal Resistance - (inverse of Thermal Conductivity) kvg o/| m‘; cC hr 0.020 0.017

Amount of heat that does not pass through a unit thickness
of material over a unit area in one hour if the

temperature differential between the “hot” and “cold”

sides is one degree.

R-Value - 1/ k-factor

¥

Primary function of insulation is to minimize flow of heat

© 2026 Solstice Advanced Materials Inc  presented August 3, 2026.



How Does Blowing Agent (BA) Choice Impact R-Value

Moam = +  Aconvection (gos) T Kconduction(solid polymer) T Mradiation

~60%
Vapor Thermal Conductivity BA Considerations Influencing R-Value
« Must be in the gas phase to be effective

v' Solstice LBA has desirable boiling point
» Vapor phase thermal conductivity of the
gas
I v' Solstice LBA is lower than hydrocarbon
Solstice LBA Hydrocarbon Carbon Dioxide Air

w
o

N
(&)}

N
o

-
o

blowing agents

(¢)]

v Air/[CO, have higher thermall
conductivity

Thermal Conductivity , mW/mK

o

Solstice LBA has lowest thermal conductivity
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Solstice® LBA in Appliances

Lambda Comparison Appliance
21 -

20 -

v |

19 - 9.3%

18 -
15.4%

17 -

Lambda (mW/mk)

16 -

15 - 1.7°C(35°F) 24° C (75°F)

. cyclopentane 245fa . Solstice Liquid Blowing Agent

Essential USE: Many factors impact the change in long-term R-value



Comparison of Energy Efficiency

| -

e
P% Energy Efficiency Improvement = i
(refrigerator power consumption) A“I .

|

Hydrocarbon Solstice LBA
(Cyclopentane) (Un-optimized)

Baseline -
(245fa)

Essential Use: Solstice LBA Superior Energy Performance



Reefer Container: Lambda Bpsuehodiiy

Initial Lambda: Solstice® LBA Provides Better Lambda

22.00
21.50
21.00

X 20.50

E 20.00
g 19.50
8 19.00
£ 18.50
~ 18.00

Essential Use:

(40.0ft x 9.5ft x 7.9ft.)
Discontinuous Process

o

At 10°C At 24°C

Solstice® LBA 7% Better Lambda Than Cyclopentane




Reefer Container: Reverse Heat Leakage
Solstice® LBA Provides Lower Reverse Heat Leakage

Evaluated Parameters Reefer Container
. ° 12.2mx2.9mx 2.4m
Inside Temperature 30°C (40.0ft x 9.5t x 7.9ft.)
Outside Temperature 10°C Discontinuous Process

Reverse Heat Leakage, kcal/h.°C 37.7

S

g 42.0 -

s O

o °.

4 < 40.0 -

§ 3

T x 380 -

3 o

o S 36.0 - Solstice Cyclo
= LBA pentane
14 34.0 -

Essential Use: Lower k-Factor Translates to Better Energy Efficiency
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Comparisons of Blowing Agent Diffusion Coefficient

Impacting Aged R-value Diffusion Coefficient at 20°C

9800

10000
s
e
X
» 1000
= 400
= 150
2
2 100
&
[}]
<
(&)
c
O 10 7.2
(7]
=}
£

1
Solstice’LBA HFC-245fa HFC-134a Hydrocarbon co,

Solstice LBA has one of the lowest diffusion coefficients
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How Blowing agent diffusion impact thermal conductivity

0.170

0.165 -

0.160

0,155

0.150

0.145

| Region 1 |

Region 2

‘Reglm:l 3 |

Region 1 - Air Infiliration &
CO, Diffusion Dominate Aging

Region 2 - Blowing Agent Diff-
usion Dominates Aging

Region 2 - Both Phenomenon
Impact Aging Rate

0.140

Thermal Conductivity (Btu ind hr it2 °F)

10

20 30
Time (months)

40

Introduction: Understanding Diffusion over

Time in Insulation

Diffusion Mechanism is Dependent on a
Number of Factors

Environmental (Installation Dependent)

Temperature
Humidity
Weather and UV Exposure

Physical (Foam Product Dependent)

Blowing Agent Composition
Blowing Agent Concentration
Exposed Area Surface
Sample Thickness

Essential USE: Many factors impact the change in long-term R-value

© 2026 Solstice Advanced Materials Inc  presented August 3, 2026.



EPD — Environment Product Declaration

Building Boundar

C1-C4

B1

( A1 - A4 A5

Other Other Building Bullding | -
Building Raw |=>{ Raw Materials j==3{ ZU!lding Installation
Materials Manufacturing

Building Use

Building End-of-Life

KLCAStudy Boundary R VR 8 B S

Areas that impact environment as the building ages

© 2026 Solstice Advanced Materials Inc  presented August 3, 2026.




A Real-World Field Study- Test Shed Sites*

Dry (B)

Marine (C) Moist (A)

Warm-Humid
below white line

m;
] .

All of Alaska is in Zone 7 except for
the following boroughs in Zone 8:

Bethel, Northwest Arctic, Dellingham,

Southeast Fairbanks, Fairbanks N. Star, Zone 1includes Hawaii,
Wade Hampton, Nome, Yukon-Koyukuk, Guam, Puerto Rico, and B

North Slope the Virgin Islands

Lets see how HFO insulation performs over 8 years

© 2026 Solstice Advanced Materials Inc  presented August 3, 286! 2021 Comparison of Field vs Laboratory Long-Term Thermal Conductivity of Closed-cell SPF, Mary Bogdan, Stephanie Holborne




K-factor vs Thickness/ Location in the Foam at 8 Years

Sample ID Sample Panel Stud wall
Thickness (in)

Total Sample thickness 0.1677 0.1609

Sample Location Across Foam Thickness* > i)
R-value 6.71
Top 1.05 0.1649 6.06 | 0.1712 | 5.84
Middle 1.05 01667 | 6.00 |0.1554 | 6.44
Bottom @ wood surface 1.03 0.1569 6.37 |0.1495| 6.69

Foam aging & long-term emissions is dependent upon permeable surfaces

© 2026 Solstice Advanced Materials Inc  presented August 3, 2026.



Wall Foam: Comparison of 2” Long-term K-factor

0.2050
3
S 0.2000
=
-é- 01050 Mt. Airy Buffalo-Box Mt. Airy Buffalo
= T Panel Foam Foam- Shed Panel Foam Internal Shed
E . STD Agin Aged Shed Aged Wall- Aged
) Impact of
-s" 0.1850 weather
& 1% 2% 5%
M' 0.1800

6yr 8yr 6 yr
0.1750

Difference between 6 and 8-year K-factors are within 5% of the 6-month
aging results

Different climate zones did not appear to effect the change in K-factor over
time.

© 2026 Solstice Advanced Materials Inc  presented August 3, 2026.



Wall Foam: Comparison of 4” Long-term K-factor

0.1950
0.1900
0.1850
0.1800
0.1750
0.1700
0.1650
0.1600
0.1550 -16% -15% -14%

0.1500

K-factor, BTU in/hr ft2 °F

6yr 8vr 6yr

0.1450

B Mt. Airy Panel 2" Foam in Lab Std Aging B Mt. Airy Panel Foam - Aged in Shed
Buffalo-Box Foam- Shed Aged Mt. Airy Shed Wall
Buffalo Internal Wall- Shed Aged

Thicker foam ages slower both in panel and box configuration

© 2026 Solstice Advanced Materials Inc  presented August 3, 2026.



Roofing Foam: Comparison of 2” Long Term K-factor

0.2080 « At 6 years both internal

0.2060 0.2064 boxed and external

= 0.2040 aged foam are not only
S 02000 month laboratory aged
" +4% foam samples but 3%
= 0.1980 0 :
and 4% respectively.
0.1960 6 yr
0.1940  Acrylic coating did not

Mt. Airy Roof Panel Buffalo-Roof Box  Buffalo External affect diffusion.
Foam STD Aging Foam- Shed Aged Shed Roof- Aged

© 2026 Solstice Advanced Materials Inc  presented August 3, 2026.



Blowing Agent Retention in Refrigerator Foam Over Time

Date Blowing Total
s Ay - s
Manufactured | Agent Estlmated./oln Blowm.g CG'CUlthd.AIn % LOSS
formulation Agentin Formulation
Foam
Enovate
045G 28.7 11.3 28.1 2.09
Solstice
LBA 31.9 11.6 31.3 1.88
Cyclo- 13.3 5. 13.0 226
pentane

Industry estimates only a 2% loss of blowing agent during manufacture
Losses ~ manufacturing losses
Minimal loss during use

Minimal blowing agent loses if blowing agent diffusion is not possible

© 2026 Solstice Advanced Materials Inc  presented August 3, 2026. 02028



How Do We Improve Our Environmental Footprint?

Inventory Analysis

Other Building Other Building Building Installation Building Use Building End-of-Life
Raw Materials Raw Materials
Manufacturing

Heating / Cooling

Maintenance

Raw Raw Materials

|

| i Di |
| Materials Manufacturing Installation isposa
|

|

LCA Study Boundary

A) for Spray Polyurethane Foams, Duncan, Pavivoich, Tian

- Lite-Cycle Assessmen

By Looking At Each Part of the LCA

© 2026 Solstice Advanced Materials Inc  presented August 3, 2026.



¢ Solstice

Embodied Carbon

Funding Research and Educational Campaigns




Architectural “Environmental Perception” of Spray
Foam, based on a person in a position to comment on
the Architectural “Environmental Perception”
of Spray Foam

Rockford Boyer, B. Arch. Sc., MBSc., BSS
Building Science & Sustainability Manager, Elastochem



In The Beginning

Worked 5 Years in the field as a
building science inspector for an
Engineering firm... received a call
one day asking if | wanted to work
for a mineral wool manufacturer.



"I Know The Architectural Perception Of Spray Foam!"

How do | know this? In past 10
years | probably did over 200
lunch and learns and heard the

architects talk.




Putting The Chemistry To Bed......

Architect

| will never put spray foam in any

of my buildings

Rocky

Here we go ®







So Why The Hatred?

1)

It Comes in an Oil Drum!
It's a Plastic!

It’s High in Carbon!

You Can’t Recycle It!

It’s Toxic - You Need Full PPE!




McHypocrisy!

Many people look at the product and not
the over all system.

Marketing usually takes precedent over
technical in the early stages.

Utilize the tools that are currently on the
market.

Use McScience when designing.




Embodied Carbon vs. Operational Carbon

7 other
P . 28%
. Building Operations
Transportation “‘.. b
S 1%
Industey Building Materials
& Construction
( Source: Global ABC - Global Status Report (2018)

The construction industry is responsible for roughly 40% of
worldwide carbon emissions. Each phase of building
construction and maintenance leaves behind a substantial
carbon footprint. Choosing an energy efficient insulation is one
of the best ways to reduce our environmental impact.
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Carbon In Reality.....Useful Tools (Product)
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Carbon In Reality.....Useful Tools (System)
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| Figure 4 Embodied carbon of common insulation types vs insulation thickness
Figure 4 shows the embodied carbon of common insulation types vs the insulation thickness which is closely correlated to the
RSI so the comparison is similar. Heavy density mineral wool board has the highest embodied carbon per thickness of
insulation, while open cell spray foam and fiberglass have the lowest embodied carbon per unit of thickness.




Carbon In Reality.....Useful Tools (System)

RDH

UR2: Results Summary

Description Brick Clad with Split Exterior Mineral Wool Insulation and Interior
Closed Cell Spray Foam Insulation in Wood Stud

Effective R-value RSI 61 m?K/W R 35 ft*°F-h/BTU

Embodied Carbon per m? of Enclosure (A1-A3) 96.9 kgCOz/m?

Biogenic Carbon per m? of Enclosure -18.6 kgCOz/m?

Gypsum Board

2"x6" Wood Stud

4" Closed Cell Spray Foam

0SB

Vapour Permeable Air Barrier

4" Mineral Wool

Stainless Steel Vertical Masonry Ties (16"x16%)
Brick

A1-A3 kgCO,/m? 0 10 20 30 40 50 60 70 80 90 100

Total AT-A3 (7

Total A1-C4

Biogenic AT-A3 A4-C4

kgCO,/m? -100 -50 0 50 100 150 200 250 300




Carbon In Reality..... But In Actual Reality

Designing a High-Performance Assembly for a Hospital Renovation




Carbon In Reality.....But In Actual Reality

MW Wall - EW1 1 SPF Wall - EW1

3 Wythe Brick 1 3 Wythe Brick

Parging (New) EREmES | 3" 1.0lb SPF w/SS (New)
Liquid AB (New) T Smart Membrane (New)

3" Mineral Wool w/SS (New) ; Gypsum Finish (New)
Smart Membrane (New) [

Gypsum Finish (New) T T

INITIAL DESIGN PROPOSED DESIGN

The material that wins on a product-level EPD comparison is not always the
material that delivers the best outcome when the full enclosure is considered



Carbon In Reality.....But In Actual Reality

EW1- EMBODIED CARBON COMPARISON (A1-A3)

Cradle-to-Gate

MATERIAL MINERAL WOOL WALL - EW1 SPRAY FOAM WALL - EW1

(4.3 Ib/ft® Mineral Wool) (Wrapsulate® 3 in.)

% Y in. Cement Parging 2.8 kg CO,e/m? =

Liquid-Applied

? —_
Air Barrier 3.5 kg CO,e/m

SIGA Majrex * *
| &] ik 1.0 kg CO,e/m? 1.0 kg CO,e/m?

ROCKWOOL Cavityrock, 3 in. Elastochem Wrapsulate®, 3 in.
‘ Exterior Insulation (4.3 Ib/ft® density) (EPD: 3.07 kg CO,e/m? per RSI 1)
5.7 kg COze/m? 6.9 kg CO,e/m?
|
L
T R R RN 13.0 kg COze/m? 7.9 kg COe/m?
2
DIFFERENCE - ¥ 4.7 kg COze/m
(=39% LOWER)
SPRAY FOAM WALL — EW1 ASSUMPTIONS & NOTES
h imatel « Values are cradle-to-gate (A1-A3).
asiapproximately, « Mineral wool value adjusted from
() SIMPLIFIED ASSEMBLY PERFORMANCE BENEFITS 4.0 to 4.3 Ib/ft® density (+7.5%).
3 9 /0 LOWE R Wrapsulate® provides insulation, High R-value per inch, superior + Wrapsulate® value from Elastochem
EMBOD'ED CARBON air barrier, and water-resistive air sealing, and moisture control EPD: 3.07 kg CO,e/m? per RSI 1.
than the mineral wool wall. barrier in a single product layer. with long-term durability. « SIGA Majrex value is an engineering

estimate (1.0 kg CO,e/m?) due to
the absence of a published EPD.

*SIGA Majrex smart vapour control membrane is an engineering estimate (1.0 kg CO,e/m?) due to the absence of a published manufacturer EPD.
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Conclusion - Moving From Perception To Performance

/&\

—— 0‘

1 2 3 4

DESIGN ASSEMBLIES, NOT CARBON IS MORE THAN AN EMBODIED VS. LET DATA REPLACE
MATERIALS EPD OPERATIONAL CARBON PERCEPTION
Every material has strengths Transportation, installation, Focus on reducing embodied Use vahole-
and weaknesses. The goal durability, maintenance, and carbon today while designing building analysis, and
isn’t to find the “greenest” material reduction all for low operational energy building science, not
product, it is to design the influence the true tomorrow. Smart choices marketing to make informed
lowest impact, highest environmental impact of a across the full life cycle create decisions
performing building assembly building the greatest impact

The question isn’t whether spray foam is good or bad. The question
is whether we’re evaluating buildings with science .....or with
stereotypes



Rocky Boyer
B. Arch. Sc., MBSc, BSS

Building Science and ~ JELASTOCHEM
Sustainability Manager

rboyer@elastochem.com
519-761-0567
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Questions
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THANK YOU

Solstice

Although Solstice Advanced Materials. believes that the information contained herein is accurate and reliable, it is presented without guarantee or
responsibility of any kind and does not constitute any representation or warranty of Solstice Advanced Materials., either expressed or implied. A number of
factors may affect the performance of any products used in conjunction with user’s materials, such as other raw materials, application, formulation,
environmental factors and manufacturing conditions among others, all of which must be taken into account by the user in producing or using the

products. The user should not assume that all necessary data for the proper evaluation of these products are contained herein. Information provided herein
does not relieve the user from the responsibility of carrying out its own tests and experiments, and the user assumes all risks and liabilities (including, but not

limited to, risks relating to results, patent infringement, regulatory compliance and health, safety and environment) related to the use of the products and/or
information contained herein.
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