






Methane Hydrate –structure.
methane:  gray-carbon, green hydrogens
water:  red-oxygen, white-hydrogen, 

Burning Ice - methane hydrate
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• In 2018, the U.S. produced 0.76 x 1012 m3  of methane.
• In 2017, the U.S. consumed 0.77 x1012 m3 of methane. 
• In 2016, the U.S. had 70 x 1012 m3 of estimated methane reserves.
• The U.S. has 1,500 x 1012 m3 of estimated methane hydrate reserves. 
• In 2013, first marine extraction of methane hydrate (Nankai Trough).

• In 2013, U.S. biogas production was 12  x 109 m3 annually.
• Near-term, U.S. biogas production could reach 60  x 109 m3 annually.
• U.S. chemical industry consumes 46 x109 m3 of methane.
• Methane (wt/wt) has a 25-fold greater impact relative to CO2 on climate 

change over a 100-year period. 

Thermogenic/Biogenic Methane

Renewable Biogas

Synthesis of Biobased Terephthalic Acid from Methane
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