
Aims
Produce High performance polymers/plastics from CO2 as carbon 

source. PLGA is strong, has fantastic gas-barrier, is closed-loop 

recyclable, is home compostable and marine degradable.
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Motivation
Avantium is working on various alternative feedstock options

for producing future plastics. Next to glucose (for FDCA/PEF),

also CO2 can be used as carbon source for making plastics. Not

all products from CO2 require large energy investment. We

focus on monomers that will be winning when starting from

CO2. Winning = lowest cost and superior performance. When

we use CO2 form the air or bio- CO2 (from fermentation,

biomass electricity or waste incineration) and when using

renewable energy, products with a negative carbon footprint

can be obtained.

Approach
Three business cases:

1. 2 CO2  HOOC-COOH (oxalic acid); ~4 MWh electricity/ton

2. HOOC-COOH (oxalic acid) + 2H2  HOOC-CH2OH (glycolic acid)

3. Glycolic acid  polyglycolic acid (PLGA)

VOLTA: from CO2 to plastics with negative C-footprint

Value Proposition
• CO2-based  potentially carbon negative footprint

• Good mechanical properties (semi-crystalline)

• Excellent barrier

• Closed-loop recyclable

• Home compostable; marine degradable

Fig 2: Textile after hydrolysis, only polyester remaining.

PLGA biodegradation:

(g.mm/m2.day.bar)
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