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Overview of PFAS refrigerants used in
HVAC&R and relevance of refrigerants
in the PFAS Restriction Intention
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ATMOsphere is a global, independent
market accelerator with a mission to

clean up heating and cooling.

ATMOsphere is a recognised industry

observer to the UN Montreal Protocol.
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The proposal defines PFAS
as “substances that contains
at least one fully fluorinated
methyl (CF3-) or methylene (-
CF2-) carbon atom (without
any H/CI/Br/I attached to it).”
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PFOA - Annex A under SC POPs
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Genetron HFC

Pentafluoroethane

125, Khladon
125, Suva
125, Freon
125
1,1,1,2- Freon 134a
Tetrafluoroethane Dymel 134a
Forane 134a
Genetron
134a
1,1,1- Fluorocarbon
Trifluoroethane FC143a
1,1,1,3,3- Enovate 3000;
Pentafluoropropane Genetron
245fa
1-Chloro-3,3,3- Solstice® zd
trifluoro-1-propene
2,3,3,3- Opteon™ YF
Tetrafluoropropene
Trans-1,3,3,3- Solstice® ze
tetrafluoroprop-1-
ene
Trans-1,1,1,4,4,4- Opteon™
hexafluorobut-2-ene SF33
(Z)-1-Chloro-2,3,3,3- AMOLEA™
tetrafluoropropene 1224yd
Trans-1-chloro- Solstice® zd

3,3,3-
trifluoropropene

Fluorinated refrigerants in scope

HFC-125

HFC-134a

HFC-143a

HFC-245fa

HFO-1233zd(E)
HFO-1234yf

HFO-1234ze(E)

CF3-CHF2

CF3-CH2F

CF3-CH3

CF3-CH2-CHF2

CHCI=CH-CF3

CH2=CF-CF3

CHF=CH-CF3

HFO-1336mzz(E) CF3-CH=CH-CF3

HCFO-1224yd

HCFO-1233zd(E)

CHCI=CF-CF3

CHCI=CH-CF3

Sources: PFAS Restriction Intention, German Environment Agency, ATMOsphere

Preferred IUPAC Brand name Chemical Molar TFA vyield
name (PIN) structure
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Not analysed yet

7-20%

Up to 10%

Up to 10%

2%
100%

Up to 10%

Up to 20%
100% (estimated)

2%
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Relevance of refrigerants in the Proposal

Application

Tonnage range

Applications of

fluorinated gases

TULAC

Medical devices

Manufacture

Food contact
materials and
packaging

Transport

Construction
products

Electronics and
semiconductors

Lubricants

Petroleum and
mining

Energy sector

Metal plating and
manufacture of
metal products

Emission range %
emitted in
manufacturing and
use phase

2

Emission
contribution -
contribution to
total emission
5

Cosmetics
Consumer
mixtures
Ski wax
Tonnage range (t/y) Emission range (%) Emission contribution (%)
1 0-10 1 0-5 1 0-1
2 10-100 2 5-25 2 1-5
100 -1 000 3 25-75 3 5-10
1 000 - 10000 79 -95 10-50
5 > 10000 5 >95 5 > 0-50
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Figure B.73. Emissions of fluorinated gases from stocks 2018. Source EEA (2022).

Sources: PFAS Restriction Intention, European Environment Agency
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Refrigerants Composition Global warming PFAS (OECD) TFA creation (UBA)
potential (IPCC Sixth
AR - 20 and 100 years)

FACTORY SEALED
DOMESTIC AND
COMMERCIAL
REFRIGERATION
APPLIANCES

Sources: European Commission, German Environmental Agency - UBA, Norwegian Environment Agency, UNEP, RTOC 2022 AR,
ATMOsphere
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Refrigerants Composition Global warming PFAS (OECD) TFA creation (UBA)
potential (IPCC Sixth
AR - 20 and 100 years)

FOOD RETAIL AND
FOOD SERVICE
REFRIGERATION
(LARGER SYSTEMS)

Sources: European Commission, German Environmental Agency - UBA, Norwegian Environment Agency, UNEP, RTOC 2022 AR,
ATMOsphere
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Refrigerants Composition Global warming PFAS (OECD) TFA creation (UBA)
potential (IPCC Sixth
AR - 20 and 100 years)

TRANSPORT
REFRIGERATION

Sources: European Commission, German Environmental Agency - UBA, Norwegian Environment Agency, UNEP, RTOC 2022 AR,
ATMOsphere
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AIR-TO-AIR AIR
CONDITIONERS AND
HEAT PUMS

Where are these refrigerants used? 0ENG: -
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Refrigerants Composition Global warming PFAS (OECD) TFA creation (UBA)
potential (IPCC Sixth
AR - 20 and 100 years)

R-32 Single component 2690 - 771 No No

Sources: European Commission, German Environmental Agency - UBA, Norwegian Environment Agency, UNEP, RTOC 2022 AR,
ATMOsphere
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APPLIED BUILDING
COOLING SYSTEMS

Where are these refrigerants used?
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Refrigerants Composition Global warming PFAS (OECD) TFA creation (UBA)
potential (IPCC Sixth
AR - 20 and 100 years)

R-32 Single component 2690 - 771 No No

Sources: European Commission, German Environmental Agency - UBA, Norwegian Environment Agency, UNEP, RTOC 2022 AR,
ATMOsphere
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Refrigerants Composition Global warming PFAS (OECD) TFA creation (UBA)
potential (IPCC Sixth
AR - 20 and 100 years)
MOBILE AIR
CONDITIONING

Sources: European Commission, German Environmental Agency - UBA, Norwegian Environment Agency, UNEP, RTOC 2022 AR,
ATMOsphere
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Refrigerants Composition Global warming PFAS (OECD) TFA creation (UBA)
potential (IPCC Sixth
AR - 20 and 100 years)

INDUSTRIAL
REFRIGERATION

Sources: European Commission, German Environmental Agency - UBA, Norwegian Environment Agency, UNEP, RTOC 2022 AR,
ATMOsphere
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Raising
awareness
in the
industry and
informing on
alternatives!

ATMO

Networ

September 2022

The Rising Threat of
HFOs and TFA to Health
and the Environment

Source: ATMOsphere
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Partners Marketplace News ~ Events

We are a global and independent marketplace connecting end users,

.
G Io bal c 0 2 Coo I I n g & contractors, consultants and other stakeholders with manufacturers and

service providers that offer CO; refrigeration, chillers, air-conditioning and heat

Heating Marketplace

How can we help?

We post information on the latest CO, products and events, and report news
on CO; technology and policy developments, CO; market trends, CO; end-user
installations and the most important people and companies leading the CO;

marketplace.

Q =8 *
Search R744.com Sign up to our weekly What is CO,
newsletter Refrigeration?

n Click here
Learn more

Hydrocarbons21.

The Hydrocarbons

Marketplace

ing end users,

Partners Marketplace News v Events m

We are a global and independent mark

contractors, consultants with hydrocarbon refrigeration manufacturers and

service providers.

Q

Search Hydrocarbons21

o *

Sign up to our newsletter Frequently asked
questions about

hydrocarbons

Ammonia21.

The Ammonia

Partners Marketplace News « Events

Marketplace “
We are a global and independent marketplace connecting end users,

contractors and consultants with Ammonia refrigeration equipment

manufacturers and service providers.
Comact us

Q &0 *

Search Ammonia21 Sign up to our newsletter What is low-charge ammonia?

Click here
Learn more
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Call on policy makers
to not work in silos!

r ATMO mpactof Refrigerants Fact Sheet #2 (V1) OEWG
sphere Refrigerants: Real GWP and PFAS e
BANGKOK

IPCC AR4 (2007) IPCC ARG (2021) PFAS
Refrigerants / GWP 100 Real GWP | GWP 100 Real GWP
Brand Name Type Composition years  20years | years | 20years | 'e5/NO
R143a HFC 100% R143a 4470
R125 HFC 100% R125 3500
R134da HFC 100% R134a 1430
R32 HFC 100% R32 650
R404A 44% R125 7 4% R134a /
Freon 404A HFC 52% R143a 3922
R407A 20% RA2, 40% R175,
Freon 407A HFC 40% R1344 2102
ng‘?m HFE 50% R125 / 50% R32 2075
R407C . 23% R32/25% R125/ .
Freon 407C HFC 52% R134a 1768
R452A 1% R32/ 50% R125/
Opteon XP44 | HFC/HFO 30% R1234yf 2137
R449A 24 3% R32/ 24 7% R125
Opteonxpdp | HFC/HFO  /25.7%Ri3da;26.3% 1390
R1234yf
R448A 26% R32/ 26% R125/
Solstice N40 HFC/HFO 21% R134a/ 7% R1234ze 1379
1 20% R1234yf
R449C 20% R32/20% R125/
opteon P20 | TFCIHFO  oon Risda/31% R123gyr 1290
R4528 67% R32 / 7% R125 /
OpteonXL55 | HFC/HFO 26% R1234yf 681
R454B 6B.9% R3? /
OpteonxLa1 | HFC/HFO 31.1% R1234y( 448
Opt':z‘l'\%l p | HFC/HFO 44%R134a/56% R1234yf 629
Solgtml - HFC/ HFO  42% R134a/ S8% R1234ze 601
R4S54C 78.5% R1234yf /
OpteonXL2g | HFC/HFO 21.5% R32 140
R455A 75.5% R1234yf /
Solstice LaoX | TFC/HFO oy ci Ras 3% R744 140
R744 Natursal CQOs 1
R600a Natural Isohutane <1 <1 <1 <1 No
R290 Natural Propane <1 <1 <1 <1 No
R1270 Natural Propylene <1 <1 <1 <1 No
R717 Netural NHa 0 Q 0 0 No
R718 Netural Hz0 0 Q 0 0 No
R729 Natural Alr 0 a 1] 1] No

Source: ATMOsphere
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Enough of the
halogenated
chemicals threadmill
in refrigerants,
especially since
alternatives are
available!

Source: ATMOsphere
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Thank you
for listening.




