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A-GAS (1)

TOGETHER WE CAN

Why Recover Refrigerant?

* It’s the right thing to do environmentally.

ACASED

Why Recover Refrigerant?
« It’s the right thing to do environmentally. \k
« It saves the earth’s natural resources 2

* Using reclaimed refrigerant instead of virgin |
can be the key to meeting or exceeding
international phase down commitments

* |t saves the earth’s natural resources.

(ODS + GHG).

« It makes business sense, it creates
employment.

* Using reclaimed refrigerant instead of virgin
can be the key to meeting or exceeding
international phase down commitments
(ODS + GHG).

* |t makes business sense, it creates
employment.

* It's the law.

e It's the law.
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A-GAS (1)

TOGETHER WE CAN

Global Environmental Regulation

* The Montreal Protocol is the global treaty to phase out the use of
Ozone Depleting Substances.

* The inclusion of an HFC phase down mechanism by the Kigali
Amendment to the MOP, moves global refrigerant regulation under
one treaty.

* Countries implement the MOP by creating their own bespoke
legislation to meet their treaty commitments.

3C

MONTREAL .
PROTOCO environment

caring for all life under the sun
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A-GAS (1)

TOGETHER WE CAN

Global Environmental Regulation

* Europe, F-Gas Directive (as amended).

Japan, Act on Rational Use + Proper Management of Fluorocarbons (as amended).

Australia, Ozone Protection + Synthetic Greenhouse Gas Management Act (as amended).
USA, Section 608 of the Clean Air Act (as amended).

Canada, Ozone Depleting Substances + Halocarbon Alternatives Regulation (as amended).

Mandatory recovery of all Fluorocarbon gases during manufacture, servicing and end of life in Refrigeration
and A/C systems, includes many other regulatory requirements to minimise ODS + F-Gas emissions.

* Gas Manufacturers / Supply Chain = Ban Disposables (not USA)
* No Venting Regulation > Ban Gas Release

» Refrigerant Leakage + Use Reporting = Gas Tracking

A-Gas International --- Leading in Global Refrigerant Recovery WWW.agas.com
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Key Points, Refrigerant Recovery

Challenges
No enforcement of regulation

No current infrastructure for used
refrigerant

Personnel not trained or no
recovery equipment or ability to
log refrigerant records

End users do not request recovery
or follow up environmental
responsibilities

Not enough refrigerant is being
recovered, so why bother

Enablers Solutions/Technologies
Local Gov., EPA + Industry federations Fines, loss of reputation, loss of new business
Refrigerant wholesalers and Refrigerant Investment required, also Gov. initiatives
manufacturers, new start up companies / Reclamation + Separation Process
Industry federations / new training New employment opp. to meet existing + new
providers, EQuipment manufacturers/ regulations / “Rapid Recovery” Machine
new service providers Bar code scanners from mobile ‘apps’

Needs pressure from customers + Gov. to | Can result in more business + new contracts if
change end user perception behaviour changes

All stakeholders, as doing nothing is not A joint effort of all stakeholders is required
an option regulation is not enough just on its own

A-Gas International --- Leading in Global Refrigerant Recovery WWW.agas.com
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A-GAS (1)

TOGETHER WE CAN

Key Technologies, Refrigerant Recovery

Area Technologies

* Recovery * high pressure pump on vehicle, recover
300kg in 30 minutes instead of 6 hours

e Reclamation ¢ Removal of moisture, acid, non N\
condensable, = to AHRI 700 specification (SRS

* Returning mixed refrigerants to single or W
reusable components through fractional §
distillation columns eg R410A /R22

* Destruction « Only If required, preferred method is
Plasma Arc Technology (pyrolysis)

* Separation

A-Gas International --- Leading in Global Refrigerant Recovery WWW.agas.com
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A-GAS &0)

Environmental Regulation Result, USA =

* [n 2016, 15,000 Tons was estimated as the recovered/reclaimed/recycled
refrigerant volume in the USA from used Ref/HVAC systems.

* In Co,e terms this would equal circa 30 million Tons, if emitted to
atmosphere, or could also be expressed as the equivalent of removing
6.4M passenger cars emissions from the road for one year.

* A-Gas through its Rapid Recovery business has 50 sites across the USA all
with specialised mobile refrigerant recovery equipment

A-Gas International --- Leading in Global Refrigerant Recovery WWW.agas.com
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A-GAS (1)

TOGETHER WE CAN

Environmental Regulation Result, Europe

* [n 2016, 5,000 Tons of refrigerant was estimated as the recovered/reclaimed
recycled refrigerant volume in Europe, from used Ref/HVAC systems.

* In Co,e terms this would equal circa 10 million Tons or could be expressed as
the equivalent of removing the emissions of 2.1 M passenger cars from the
road for one year.

* A-Gas in Europe has facilities in 3 countries each with its own mobile team to
recover refrigerant from any job site, on land or sea.

A-Gas International --- Leading in Global Refrigerant Recovery WWW.agas.com



A-GAS (1)
HIE A2 2 B

- zo%ﬁc-rw\wtx ST FIMBEFRAUE IR PREN. B

s XPMHEEITRAE S CK1000 51 |, BiiERT210 58S E T —F
E’J:ﬂtﬁaﬁ ERE.

* A-GasTERGM3MNEZEEEN , HEceHIHN NI o] LA EttekE_ERY
({25,

7:&*% . /_\j %IJI/V\?UIEMQéE*Q)ﬁ%% WWWw.agas.com



: A-GAS >
Refr’gerant Reco very, TOGETHER WE CAN O@

where to begin?

Starting to recover refrigerant is reasonably
low cost.

Some investment in equipment and training is
necessary.

The skill set required is complimentary to
existing Ref/HVAC work.

Apps are available to record + track refrigerant
use to meet specific regulatory requirements.

Reclaim facilities are the next step to process
the recovered refrigerant.

-
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. A-GAS 75
Refr’gerant Reco very TOGETHER WE CAN O@

Opportunities 1?

If a country uses 5M disposable cylinders of R410A
in a year, circa 400g of refrigerant can be left over
in each ‘residual heel’, which in time will leak to
the atmosphere.

If the ‘residual heel’ was recovered from each can
and reclaimed, it could equal 2,000 Tons, this
could save 4 Million Tons Co2e being vented.

Based on a refrigerant price of RMB40 per kg, this
is worth RMB80 M.

WWWw.agas.com
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: A-GAS >
Refrigerant Recovery A-GAS 0)

Opportunities 2?

A country disposes of 1M old A/C systems each
with a charge of 1kg of R22.

If all the system charge was recovered before
scrapping, the refrigerant reclaimed could be circa
1,000 Tons of R22.

This could have a potential value of 20M RMB.

Environmental saving would be 55 ODP Tons +
1,810.000 Tons of Co.e.

WWWw.agas.com
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. A-GAS 75
Refr’gerant Reco very TOGETHER WE CAN O\/@

Opportunities 3?

Used one shot cans and medical dose inhalers
have a residual heel of HFC gas remaining,
which, in time, will be released to atmosphere.

It is possible to recover the gas, even from
these small sized containers in a fully closed
loop system.

The cans can then be safely recycled for their
metal content.

A-Gas International --- Leading in Global Refrigerant Recovery WWW.agas.com
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Global Refrigerant Recovery A-GAS 50)

Starting out

VS. Highly Advanced Refrigerant Recovery
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Global Refrigerant Recovery A-GAS 50)

Starting out B " Highly Advanced Refrigerant Recovery
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. A-GAS
What about Mixed A-GAS (2(0)

Refrigerants?

Yes, they can be separated and then reclaimed
to international specifications.

R ra— ey The equipment is more complex and
— e 3} WPWY © W specialised but it can be done.

Refrigerant should be evaluated by proper
analysis and then stored for future processing
rather than being emitted or destroyed.

-~
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TOGETHER WE CAN
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A-GAS &0)
Global Refrigerant Recovery, Summary

* As we have seen refrigerant recovery is possible, environmentally
beneficial and cost effective.

* It does require all stakeholders in the process to work together to
reach the ideal outcome.

* Global Recovered Refrigerant volumes are growing year on year, there
remains a huge opportunity to get all countries on board.
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A-GAS 5y
NO Leakage NO EmiSSiOn TOGETHER WE CAN OD

We Recover, Reclaim & Recycle!

Recovery & Reclaim of Halocarbons (CFCs,

HCFCs, HFCs, HFOs, Halons , HFOs) a o
Reclamation is the process during which used /&Y

SALES
halocgrbons are proc.essed through a Ny oot CHANNEL
proprietary reclamation system to remove 0 1} acuoseoiinl
i m pu rities \ OF REFRIGERANT

Hime ;l;,é:;i,;?g:l \ L) REFRIGERANT [14 4
* E: info.cn@agas.com

. T: [+86] (21) 5013 3199
* WWW.agdS.com

RETURN TO RECOVERY
RECLAIMER
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