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Major Sources of Methane
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Variability of Shale Gas

Average Well Production (106 ft3/yr)
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Mobile/Movable/Modular?

http://www.bloomberg.com/news/2012-09-19/shell-leads-

About 9 acres
http://www.theaustralian.com.au/business/mining-energy/bn-prelude-floating-plant- p g

lng-competitors-out-to-sea-with-biggest-ship-energy.html
p g gy p g p

has-shell-fired-for-lng/story-e6frg9ef-1226059923612

Typical ethanol plant
sits on a 15 acre site
with not muchwith not much
consideration given to
space/footprint
limitations.
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Value Chains for Natural Gas and Gasoline

Conventional Natural Gas Value Chain Existing

Explor-
ation

Product-
ion

Gath, 
Trans, 
Comp.

Trans-
mission

Dist

Utilities, Industry

Res/Comm

Stranded  Natural Gas 
Utilization Value chain Possible – with 

enabling technology

Centralized / large 
scale processing

Capture Transport Conversion 
/ upgrading

Distributed / 
field processing

Splash blendingSynthetic crude

enabling technology

Explor- Product- Crude R fii i Dist. & E d U

Conventional Gasoline Value Chain

p gy

Existing

Explor
ation

Product
ion

Crude 
Trans. Refiining Dist. & 

Mkt End Use



OVERVIEW

•Feedstock: source  production volume  •Feedstock: source, production volume, 
composition

•Value chain

•T h i  l i•Techno-economic analysis

10



Bioconversion Pathways to Butanol from NG

• Aerobic Case 1 (53% Eeff, 66% Ceff)
► 6CH4 + 6O2 => C4H10O + 7H2O + 2CO24 2 4 10 2 2

• Hypothetical Mixed-Feedstock Case (69% Eeff, 80% Ceff)
► CH4 + 2C2H6 + 3O2 => C4H10O + 3H2O + CO2

H th ti l Mi A bi  C  (79% E  100% C )• Hypothetical Micro-Aerobic Case (79% Eeff, 100% Ceff)
► 4CH4 + 2O2 => C4H10O + 3H2O

11



Key Assumptions for Techno Economic Analysis
• Aerobic Case

► 21CH4 + 22.5O2 => C14H26O2 + 29H2O + 7CO2

• Micro-Aerobic Case
► 14CH4 + 8.5O2 => C14H26O2 + 7H2O

• “Conventional” natural gas
• nth plant design
• 1000 BOE/day production rate
• Stoichiometric methane, air feed
• Semi-continuous operation
• Fatty acid production
• 6 g L-1 hr-1 productivity
• >95% yield 
• Fatty acid to diesel finishing
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Preliminary assessment of impact of technology 
platform and NG price on fuel priceplatform and NG price on fuel price
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CapEx of $100,000/(BOE/d) at small scales



Preliminary breakeven curves for Bio-GTL 
conversionconversion
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Preliminary/ballpark economics

Bio-GTL (micro) Sasol GTL LABio-GTL (micro) Sasol GTL, LA
Plant capacity [boe/d] 1,000 96,000
NG price [$/1,000 scf] 3.60 3.60
Fuel selling price [$/gal] 2.31 4.00
CapEx [$] 100 Million 11-14 Billion
CapEx [$/(boe/d)] 100,000 114,000-146,000p [ ( )]

One-step cost-effective conversion of methane to 
liquid transportation fuels at small scale allowing liquid transportation fuels at small scale allowing 

access to remote/stranded gas
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Afternoon Session

• Considerations, challenges, opportunities
• Scaling / Intensification / Process Integrationg g
• Temporal, spatial impact, gas composition

► Therefore we need small modular
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Workshop agenda, afternoon

1:45-2:00 Break & Room Change

2 00 3 45 Breako t Session D (Franklin)2:00-3:45 Breakout Session D (Franklin)
Breakout Session E (Wright)
Breakout Session F (Carver)

3:45-4:15 Networking Break

4:15-4:45 Breakout session reports

4:45 5:15 Summary & next steps4:45-5:15 Summary & next steps


