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Shale is a fine-grained sedimentary rock that forms 
from the compaction of silt and clay-size mineral 
particles that we commonly call "mud".
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Shale gas is a triumph of technology, not geology.

Comparison of Gas Reserves

Adapted from Holdich, 2006
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Shale Gas Growth

Robust Transmission Infrastructure

US Advantages
•Pipelines
•Existing Petrochemcial complex
•Water
•Geology
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2012 World Natural Gas Prices

Global Gas Price
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What Unhealthy Looks Like

Healthy

Unhealthy

Chemical Industry Health

Healthy

Unhealthy

IHS Global Insight, “The Economic and Employment Contributions of Shale Gas in the US”, prepared for America’s Natural Gas Alliance, December 2011.
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Live Long and Prosper
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Economic Impact of Shale Gas

Direct Methane Use

2008 industry data from BP and CMAI
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Chemical Industry Snapshot

US Trend

U.S. trend is toward 
lighter gas cracking 
and it is an old trend
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More Liquids

IHS

Ethane Price Now Tracks Gas

IHS
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Impact of Low Gas Prices

Owen Kean and T.K. Swift, American Chemistry Council, "Industry-Transforming Natural Gas into 
Products", National Academy Forum on Unconventional Gas, 11 September 2012.
Ethanol and Sugar from 10 Jan 2013 prices sugar is average of monthly close for 2011; EtOH is 
average of daily close for 2011.

Ethane Export
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Make The Cracker Better

Ethane Cracker Specific
Energy Consumption

Cryogenic Separations
(large capital cost, energy intensive)

Cracking Furnaces

LHC-8 Freeport, TX
Splitter column >200 ft tall

Membrane Separations

Adsorbent Separations

Energy Use Alternatives

Make the Cracker Better
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Conventional Vinyl Chloride

Ethane-to-Vinyl Directly
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Cracking Comparison

same amount of ethylene

All Reaction Products Find Uses
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What’s Gone Away?

C4

C5

On-demand Propylene Production

Oleflex™
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Butadiene Price Inflation

Butadiene Shortfall
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Biomass
NG

Coal 
MSW/DSW

Syngas

2,3-BDO

Advanced
Biofuel

High Energy 
Impact Bioproducts

Butadiene

Ethanol

Global Market Size: 
~4.9 million tons, ~$13 billion

Styrene Butadiene 
Rubber (SBR)

Polybutadiene
Rubber (BR)

Global Market Size: 
~3 million tons, ~$8 billion

Global Market Size: 
~8 million tons, ~$16 billion

Global Market Size: 
~1.8 million tons, ~$6.9 billion

Acrylonitrile Butadiene Styrene
(ABS) Resins

Nylon 6,6
(from Adiponitrile/HDMA)

Global Market Size: 
~11 million tons, ~$22 billion

Biology to Make C4

Industrial
Streams

Route to Key C4 Chemicals 
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New Route to C4’s without current supply challenges

36

CO + H2

Near Term:
2 steps – improvements needed

No viable 
route
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Rubber Monomers

Adiponitrile
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Methane

Concluding Remarks

• shale gas underlies a U.S. chemical industry renaissance 

• ethylene production drives the industry and is moving to 
ethane-only crackers

• on-demand production of materials previously made in the 
crackers is changing the industry landscape

• opportunities for technology improvements based on 
better utilization of natural gas liquids exist

• methane to olefins is a tough, both technically and 
economically

• shale gas:  ethylene,  C3-C8
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Live Long and Prosper

Thank You


