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What should be done with F-gases?

REDUCE

RECYCLE
RECLAIM
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KET4F-Gas tools and solutions

1. Tool for the selection of Key Enabling Technologies

Learning Decision-making Saving time Trust

2. KET4F-gas technologies

2 prototypes Separation of R-410A Efficient recovery of R-32
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1. Tool for the selection of Key Enabling Technologies

* Allows the classification of waste according to the European method (EWL

— European Waste List)
* Allows a better understanding of the impact of fluorinated gases

* Informs about the best solutions available for F-gases treatment using Key

Enabling Technologies (KETs).

http://www.ket4f-gas.eu/?page id=1537
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Classification of waste

* Chapters from 01 to 20

e Each chapter gathers different types of waste

related to a specific area of waste-generating

. e . ) . Classification
activity, namely industrial, urban, agricultural of waste
and hospital, or simply related to production

processes.
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Residue Classification

Select a waste source

01 - Wastes resulting from exploration, mining, quarrying, physical and chemical treatment of minerals

02 - Wastes from agriculture, horticulture, aguaculture, forestry, hunting and fishing, food preparation and processing

03 - Wastes from wood processing and the production of panels and fumniture, pulp, paper and cardboard

04 - Wastes from the leather, fur and textile industries

05 - Wastes from petroleum refining, natural gas purification and pyrolytic treatment of coal

06 - Wastes from inorganic chemical processes

07 - Wastes from organic chemical processes

08 - Wastes from the manufacture, formulation, supply and use (MFSU) of coatings (paints, varnishes and vitreous enamels), adhesives, sealants and printing inks
09 - Wastes from the photographic industry

10 - Wastes from thermal processes

11 - Wastes from chemical surface treatment and coating of metals and other materials; non-ferrous hydro-metallurgy

12 - Wastes from shaping and physical and mechanical surface treatment of metals and plastics

17 - Construction and demolition wastes (including excavated soil from contaminated sites)

18 - Wastes from human or animal health care andfor related research (except kitchen and restaurant wastes not arising from immediate health care)

19 - Wastes from waste management facilities, off-site waste water treatment plants and the preparation of water intended for human consumption and water for industrial use
20 - Municipal wastes (household waste and similar commercial, industrial and institutional wastes) including separately collected fractions

N - None of the above

KET4F-Gas
Workshop
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Selection of treatment technologies

 |dentify the F-gas (chemical/commercial

name) you want to know more about.

* |nformation:

Chemical composition/gases mixture

Global Warming Impact

Impact level

Treatment technologies

Mixtures of fluorinated gases where it can be

found

Selection
of technolog
treatment

ies
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Call To Action:
Politicas e Boas Praticas para uma
Gestao Eficlente de Gases Fluarados
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Selection of technologies treatment

Advanced Materials
Advanced Materials - Alternative Solvents; Advanced Materials - Solid Porous Matrices;
Advanced Materials - MOFs;

Advanced Manufacturing Technologies
Advanced Manufacturing Technologies - Membranes;

MNanote chnology
Nanaotechnology - Nanoparticles Suspensior,

The KEF-Gas platform is simple, accessible to everyone and free of charge.

The benefits from the platform include:

e Learning

e Helps on decision-making

i i KETAF-Gas o
* Saving time e oy —— :

ONLINE_29do abril 2021
10%0horas

e Trust
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2. KET4F-Gas prototypes

Two prototypes based on two different advanced separation processes:

v Adsorption column
v' Membrane technology

R-410A (near-azeotropic system of pure F-gases R-32 and R-125) is one of the most

used refrigerants in residential and commercial air conditioners

¥

Efficient recovery of R-32 from the high-GWP refrigerant blend R-410A, for reutilization

purposes in novel environmentally-friendly refrigerant mixtures with low-GWP.

KET‘4F-Gas
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2. KET4F-Gas prototypes

Main characteristics:

v' Low energy requirements
v’ Easy to apply due to small amount of space required, to their modularity and
scalability

v' Low maintenance

AN

Long lifetime
v’ High separation performance and high R-32 purity (>99%) when both prototypes

are used in series

KET\4‘F-Gas
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2. Technology example: Advanced Materials - Solid Porous Matrices
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Activared carbons

Sudoe

interreg M

Advanced Materials

Technology

Solid Porous Matrices

3 Bl sbpton ot of R135 in s b pele it BO) wee

How it works

Solid porous matrices, such as activated carbons and zeolites. have large pore volume,
allowing to capture and store large amounts of gases. Several adsorbents have specificity to
one gas, allowing the separation of gas mixtures in its components.

Applied to

B-410A (50% R-32 + 50% R-123)

Advantages

Solid porous matrices have large volume pore and superficial area. Moreover, they have low
cost and are available in a wide range of specifications. allowing the adscrption of different
gases.

Commercial refrigerant

Solid porous matrix

I 11}

Pure gas
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Applications | Zeolites

Equuilibrium adsorption 1sotherms of R-125 in zeolite 13X and in a pore-size modified zeolite
5A were determined by a volumetric method at 293 K. 313 K. and 333 K (range of pressures
up to 10 bar).

Reference: Lm et al. Adsarption Separation of R134a, R125, and R143a Fluorocarbon Mixtures Using
13X and Surface Modified 5A Zeolites. ALChE (2017).
URL: https://aiche onlinelibrary wiley com/doi fiull'10.1002/aic 15955

. Equilibrium adserption isotherms of B-32 and R-125 n zeolite 4A were determined at 293

K. 323 K and 353 K (range of pressures up to 3 bar). Zeolite 4A can be used to separated
binary gas mixtures of R-32 and R-125 mto their pure components.

Refarence: Liu o al Adsorption Separation of R-22, R-32and R-125 Fluorocarbons using 44
Molecular Sieve Zeolite. Chemistry Select (2016).
UFL: https:/ionlinelibrary wilev.com/doi/zbs/10.1002/s1ct. 201 6006859
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Other KET4F-Gas tools

v' Good practices handbook for industry and waste managers: EN, PT, FR, ES
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Other KET4F-Gas tools

v' Good practices handbook for industry and waste managers

Chapter 1

Chapter 2

Chapter 3

Chapter 4

Chapter 5

Chapter 6

Chapter 7

An overview on F-Gas current situation

How does the current F-Gas regulation affect waste managers? A
global look from policy to market

Page 12 o e e e ———————
Do you need to deal with F-Gas waste management? We have the
solution!

Page 22 o o e e e e m— e, —,——————————
A Success Case - The KET4F-Gas System

PABe 36 L o o o o e e e e e e e
How does the KET4F-Gas benefit waste managers?

Page 40 L o o o o e e e e e e e e e e e

FAQ

Takeaways

Page 48

EnviEstudos, sA.
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Other KET4F-Gas tools

v" Roadmap for the Public Administrations in charge of waste management : EN, PT, FR, ES

Fluorinated Gases Management: An environmental necessity

Chapter1 __.__ oo e PABE 4 o o o e e e e e e e e
EU and SUDOE national legislation to control F-gases: A global
outlook from policy to market

Chapterz _____ e PABE 10— o o e e e e e e e e
Recommendations of good practices in the management and
handling of F-gases

Chapter3 ..o e PABE 17 o o e e e e e e e e e e e e e e e e e
Benefits of the project KET4F-GAS

Chapter4 - oo - PABE 23 L e e e e ——————
FAQ

Chapters ___ oo PABE 27 L o o o o e e e e
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| 'KEEP UPDATED |
 AND PARTICIPATE IN |

]
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