\ MANGbMATERIALS

The Use of Waste Methane Gas to
Manufacture Biopolymers

Molly Morse Molly @MangoMaterials.com

@MolMorse e

@MangoMaterials ».













Current bioplastics are expensive
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What is Methane?
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To turn waste gas streams into
ecofriendly, biodegradable materials
at competitive economics



End-of-Life
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Polyhydroxyalkanoate (PHA)
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Poly-3-hydroxybutyrate

(PHB)

PHB is one type of PHA
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Mango Materials’ Innovative Platform
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CH,+0, = biomass + CO, + PHB
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Non-toxic o ecific | Thermodynamically favorable

Closed loop

Carbon Cost

_ Feedstock | ($/pound PHA)
7\.. ’3 Glucose $0.82
'\ Canola Oil $0.47

Methanol $0.25
Acetate $0.18
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—~ Widespread Low cost
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We enable renewable solutions for brand owners

By co-developing and commercializing with customers
: & partners in a value chain collaboration model
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PHA Performance Biopolymers

Engineering elastomers
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Rigid thermoplastics
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Reference: Ravenstijn 2014
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Applications

Cosmetics

Food Packaging &
Products



Application Considerations

Biodegradability
Visibility
Characteristic tailoring
Regulatory approvals
Volumes

Price point

Value chain effort




Flexible Business Model

Sales by Mango through
custom orders
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TED BUT UNUSED
: LANDFILLS I
GO MATERIA

3 BILLION POUNDS OF
BIOPLASTIC WOULD BE
PRODUCED EACH YEAR,
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- LET'S BUILD IT!
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ﬁ www.facebook.com/MangoMaterials

y @MangoMaterials

Sign up for our newsletter —
www.mangomaterials.com



