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Huntsman disclaimer

» The slides following hereafter contain information that is confidential
and proprietary to Huntsman International LLC. Recipients of this
presentation and the information contained herein shall not copy or
replicate them by any means whatsoever and shall not share or
show them to third parties.

= While the information contained herein is to the best of our
knowledge, information and belief accurate at the date of publication,
it is the responsibility of recipients to determine the applicability or the
suitability of such information for their own particular purpose.
Huntsman International LLC accepts no responsibility for any
damages of any nature resulting from the use of, reliance upon, or
the misuse of such information for any purpose.
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Fluorinated Blowing Agents
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EU 517/2014 Fluorinated gases

HFCs in foams — 4 key legal aspects :'";'?“:f";"mt“
F-gases Specific HFCs or F%?er?];;d
general HFC use HFOs users containing

phase-down ban in PU reporting HEC
foams requirements .
labeling

requirements

Polyurethanes



HUNTSMAN

Enriching lives through innovation

General phase-down schedule

EU 517/2014 - Art. 15 (1) and Annex V

120 -

Baseline 2009-2012 average

-
\ 79% reduction by 2030

63% \ "3
- o i
31% 4

24% 21%

[
o
o

8
|

N
o

N
o

% of baseline EU sales permitted
[e2]
o

0 T T T T T T T T T T 1
2012 2014 2016 2018 2020 2022 2024 2026 2028 2030 2032 2034

Polyurethanes



HUNTSMAN

Enriching lives through innovation

Specific use ban in PU foams

EU 517/2014 - Art. 11 (1) and Annex I

Domestic Commercial Commercial All other PU
refrigerators refrigerators refrigerators foams
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HFCs or HFOs users reporting requirements
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Buys HFCs or Buys HFCs or Export foams
HFOs within HFOs outside containing
EU27 EU27 HFCs or HFOs
>100T CO, eq outside EU 27
= importer

Including polyol Including polyol
blends blends

No obligations Reporting No obligations
obligation via
EU registry

HFCs total
guantity
subjected to
guotas
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HFCs or HFOs users reporting requirements
Polyol blends manufacturers
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Buys HFCs or Buys HFCs or Exports polyol
HFOs within HFOs outside blends
EU27 EU27 containing
>100T CO, eq HFCs or HFOs
= importer outside EU 27
Including polyol Including polyol (EU 1191/2014
blends blends section 3)
No obligations Reporting Reporting
obligation via obligation via
EU registry specific registry
(not yet
available)
HFCs total quantity Reporting yearly, in
subjected to quotas March, on previous
and phase-down year total volume
exported
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Foams and blends containing HFCs
Labeling requirements
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EU 517/2014 - Art. 12 (5) and 12 (3) Concerns HFC 134a, HFC 227ea, HFC 365mfc, HFC 245fa
Manufacturers of Labeling Technical/instruction Advertisement European Recommendation
legal requirements manual until final decision &
(explicit in EU implementing act (ca. June
517/2014) 2015)
Polyol blends Vv Vv Vv =
Insulation boards Indelibly on the Vv Vv EC understand this can be
board difficult = on packaging until
further notice
Insulated composite ? Vv Vv On packaging until further
panels (metal, wood notice

panel, concrete ...)

Technical insulation (water ? Vv Vv On packaging until further
heater, walk-in cold room, notice
garage doors, shutter...)

Pipe-in-pipe insulation - Vv Vv -
Spray foam applicators On drum Vv Vv Both for system houses and
applicators
Domestic refrigerators HFC banned from 1 - - -
January 2015
Commercial refrigerators On the equipment Vv Vv -
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How to calculate blowing agents mixture
GWP according to EU 517/20147
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=  Formula

Total GWP = %2 (Substance X % x GWP) + (Substance Y % x GWP) + ...
(Substance N % x GWP)

e.g. HFC 365mfc/227ea at ratio 93/7
GWP = (794 x 93%) + (3220 x 7%) = 963 kg CO, equivalent

= Reference GWP values
= HFCs: Annex |
» HFOs (=unsaturated HFCs) : Annex Il
= Pentanes : Annex Il, GWP =5 for all isomers
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Overview national HFC regulations in EEA

Austria Denmark* Switzerland Norway Slovenia Spain
PU application All All All All All All
Ban on use & Yes Yes Yes No No No
manufacturing
Ban on import and Yes Yes Yes No No No
sales products
containing HFCs
Entered into force Jan 2007 Jan 2006 Jan 2003 Jan 2003  Jan 2009 2014
Exemption* e.g possible possible

vaccine

coolers
Comments ca. €20 per ca. €30 €0.71 per ca. €20 per

tCO,eq per tCO,eq tCO.eq
tCO,eq full tax as of

2016 (33%
in 2014, 66%
in 2015)

* Today Denmark does not allow use of HFOs either, but regulation will change
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Any questions ? HUNTSMAN
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For more information please come
and see us at the Huntsman stand
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Huntsman Polyurethanes warrants only that its products meet the specifications agreed with the buyer.
Typical properties, where stated, are to be considered as representative of current production and should
not be treated as specifications. While all the information and recommendations in this publication are to the
best of our knowledge, information and belief accurate at the date of publication, NO GUARANTY,
WARRANTY OR REPRESENTATION IS MADE, INTENDED OR IMPLIED AS TO THE CORRECTNESS
OR SUFFICIENCY OF ANY INFORMATION OR RECOMMENDATION OR AS TO THE
MERCHANTABILITY, SUITABILITY OR FITNESS OF ANY PRODUCTS FOR ANY PARTICULAR USE OR
PURPOSE. IN ALL CASES, IT IS THE RESPONSIBILITY OF THE USER TO DETERMINE THE
APPLICABILITY OF SUCH INFORMATION AND RECOMMENDATIONS AND THE SUITABILITY OF ANY
PRODUCT FOR ITS OWN PARTICULAR PURPOSE. NOTHING IN THIS PUBLICATION IS TO BE
CONSTRUED AS RECOMMENDING THE INFRINGEMENT OF ANY PATENT OR OTHER
INTELLECTUAL PROPERTY RIGHT AND NO LIABILITY ARISING FROM ANY SUCH INFRINGEMENT IS
ASSUMED. NOTHING IN THIS PUBLICATION IS TO BE VIEWED AS A LICENCE UNDER ANY
INTELLECTUAL PROPERTY RIGHT. Products may be toxic and require special precautions in handling.
The user should obtain Safety Data Sheets from Huntsman Polyurethanes containing detailed information
on toxicity, together with proper shipping, handling and storage procedures, and should comply with all
applicable safety and environmental standards. Hazards, toxicity and behaviour of the products may differ
when used with other materials and are dependent on the manufacturing circumstances or other processes.
Such hazards, toxicity and behaviour should be determined by the user and made known to handlers,
processors and end users. Huntsman Polyurethanes is an international business unit of Huntsman
International LLC. Huntsman Polyurethanes trades through Huntsman affiliated companies in different
countries such as Huntsman International LLC in the USA and Huntsman Holland BV in Western Europe.
Except where explicitly agreed otherwise, the sale of products referred to in this publication is subject to the
general terms and conditions of sale of Huntsman International LLC or of its affiliated companies. Copyright
2014 Huntsman International LLC or an affiliate thereof. All rights reserved
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