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Who Is Air Products?

e Global atmospheric, process and
specialty gases, performance materials,
equipment and services provider

e Serving industrial, energy, technology and
healthcare markets worldwide

e Fortune 500 company

e Operations in over 40 countries

e ~19,000 employees worldwide

e Known for our innovative culture and
operational excellence

e Corporate responsibility commitment

e World’s largest third party hydrogen
supplier

e $10B+ company in FY11




Sustainability Commitment and
Leadership Examples

_ Dow Jones Sustainability
(. 53§aiﬁgﬁﬁitymdexes World and North America Top 10% of Sector
e Indexes for 2011/12

Carbon Disclosure Project . only 23
G!Obal and S&P500 companies on both
Disclosure and Performance giobal indexes
Leadership Indexes

CARBON DISCLOSURE PROJECT
L @ ! 4

Headquarters Silicon

Thin-Film Solar Farm is Our SunSource®
online and generating materials in action
renewable energy
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Innovation Drives Air Products’ Hydrogen
Leadership

e Pioneered onsite 2.5
industrial gas business o 50
model 9

m
. . — 1.5
e Technip alliance =
0
e www.h?2alliance.com ¢ 1.0
©

e Maintaining 40+ % 2 0.5

market share Z 00

e World’s la rgest 1990 1994 1998 2002 2006 2010

hydrogen plant and TEXAS LOUISIANA
pipeline network
summer 2012

e US Gulf Coast

e 1.2 + BSCFD (1.3x10¢°
Nm3/hr) Capacity

HOUSTON

............... e ~600 miles (~1000 o precte s
......... o wm= Air Products MEXICO
km) ong... ® Offgas H, Plant

> ® SMR / POx Hydroge PRODUCTS 2=




Port Arthur, TX

Air Products’ Cutting Edge Innovation in Action

e Port Arthur I: e Port Arthur II: 2007
Integrated cogen Plant of the Year
and hydrogen plant

BUSINESS AND TECHNOLOGY FOR THE GLOBAL GENERATION INDUSTRY

Top Plants: Six model gas-fired plants

Port'Arthur I Integrated
Hydrogen/Cogeneration Facility,

Port Authur, lexas




Project Overview:
State-of-the-Art Carbon Capture from Two Port
Arthur, TX SMRs

e American Recovery and Reinvestment -
Act Fundlng ' ‘ U.S. DEPARTMENT OF
- DOE Funding: $284 MM
- DOE Cost Share: 66%

e ~1 million tons of CO, to be recovered
and purified annually starting late 2012

e Valero providing land, rights-of-way,
utilities :

e AP supplying compressed and purified VALERO
CO, to Denbury for injection into TX 6
oilfields for enhanced oil recovery Denbury

NI
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Overall Project Objectives il

Alr Products and Chemicals, Inc.:
Demeonstration of CO, Capture and
Sequestration of Steam Methane

e DOE Objectives Seale Hychogen Production -
- Compliance with the American Recovery Act Objectives
- Capture at least 75% of the CO, from a treated industrial gas
stream that would otherwise be emitted
- Project size shall be a large-scale industrial CCS project
producing in excess of 1 million metric tons/year
- CO, must be sequestered in underground geologic formation
- Monitoring, verification, and accounting (MVA) of sequestered
CO,
- On-stream prior to September 2015
e Additional Air Products’ Objectives
- No negative impact to Hydrogen business
- Demonstrate real-world CO, capture economics




CO, Capture Project
Hydrogen Production at Port Arthur TX

H,

CO, Transport

& Storage

CO, Removal,
Purification,
Compression

Power Generation
Export Stea
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The Innovation Continues: Simplified CO, Capture
Block Flow Diagram

PORT ARTHUR 2 | EXISTING SMR

Natural Gas—'—>
Utilities ———>

HP Steam Export
Power Export

HP Steam Export
Power Export

= Existing Stream
== New Stream

= Revised Stream
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Purge Gas

Syngas
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Syngas Syngas (CO, Removed)

NEW
COMPRESSOR//

Wet CO]
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_______________________________________
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Hydrogen
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> Export
Hydrogen



Vacuum Swing Adsorption Process
for CO, Separation

, Sweet Syngas to
EX|st|ng H, PSA

-»--

X ¥ '"’To Feed
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Key Project Components
Capturing CO2 for Denbury’s “Green Pipeline”

e Vacuum swing adsorption (VSA) vessels
e Tri-ethylene glycol (TEG) drier system
e CO, export compressor

- 8 stages
- Export pressure over 2000 psig (~140 bar)
e 13 mile (21 km) CO, Pipeline connecting to Denbury’s

“Green” 300+ Mile (~500 km) CO, Plpe||ne
e 4T Y / ............ o | ™
; .,-‘> : ,n'-;m _:-, = | > ‘ >

N - = > L -
- . ster Bayou
— p v o
X W = HISS Goivasten Bay
« iloCck -South
A\ e
A B | HES waet B,
A0 /
1indh = 30 miles
!\ x m
___—.—J

llglap shows Denbury’s Green COZ Pipeline. Data source is Denbury, December 2011, CO2
Flooding Conference
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Video: On Location in Port Arthur, TX

eSee video at:

...................
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http://www.airproducts.com/CO2_capture

Progress and Current Status of
Project

e Site Demo - May 2011

e FONSI issued - July 2011

e Pilings — August 2011

e Foundations — September 2011

e Mechanical Construction - Jan. 2012

e Projected CO, Capture On-stream:
- PA-II SMR: Late 2012
-PA-I SMR: Early 2013




Project Challenges

————— —— - —, - _—

e Technical Challenges = FrE— . Y o
- Integration with existing hydrogen
business
-Technology Scale-up
e Economic Challenges

-45Q Tax Credits

e $10/tonne for EOR; $20/tonne for
sequestration
e 75 million tonnes is the current limit

- Schedule
- Capital

e Retrofit project within active operating
facility
- Operating and Maintenance Costs

....................




Plan for Future Commercialization

e Technical and economic results from this project
are key to determining the most effective
commercialization path

e DOE award funding has enabled demonstration
- Existing CO, market does not support current

CO, capture economics without external funding

e www.hZ2alliance.com
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http://www.airproducts.com/co2_capture

Acknowledgement: This material is based
upon work supported by the Department of
Energy Under Award DE-FEO002381.

e Disclaimer: “This material was prepared as an account of work sponsored
by an agency of the United States Government. Neither the United States
Government nor any agency thereof, nor any of their employees, makes
any warranty, express or implied, or assumes any legal liability or
responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, products, or process, disclosed, or represents that
its use would not infringe privately owned rights. Reference herein to any
specific commercial products, process or services by trade name,
trademark, manufacturer, or otherwise does not necessarily constitute or
imply its endorsement, recommendation, or favoring by the United States
Government or any agency thereof. The views and opinions of authors
expressed herein do not necessarily state or reflect those of the United
States Government or any agency thereof.”
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