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Renewables at Braskem 

EXTRACTION 
Feedstocks 

1ST GENERATION 
Basic Petrochemicals 

2ND GENERATION 
Thermoplastic Resins 

3RD GENERATION 
Plastics Manufacturers 

COMPETITIVE INTEGRATION 

ETHYLENE 
PROPYLENE 
CHLORINE 
SODA ALKALI 

NAPHTHA 
NATURAL GAS 
ETHANOL 
SALT 

PE 
I’m green™ PE 
PP 
PVC 
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Technology 
Which biomass? 

Which products? 

Which routes? 

Biorefinery(ies) 
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Lignin 

Model for natural lignin 

Image attribution: By 718 Bot at English Wikipedia - Transferred from en.wikipedia to Commons by Ronhjones using CommonsHelper., Public Domain, 
https://commons.wikimedia.org/w/index.php?curid=16246985 
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Model for kraft lignin 

Image credit (right): Rinaldi, R. New Strategies for catalytic valorisation of lignin, CATBIOR 2016 
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Very similar 

No, wait... 
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Communication 
Why biomass? 

What are the benefits? 

What are the metrics? 

Real-world, industrial scale success? 
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Metrics 

Product yield (mass of product/ mass of raw material) 

Life cycle analysis (multidimensional) 

Crop productivity (mass of product/ hectare) 

Biomass Utilization Efficiency (energy in products/ energy in raw material) 

Carbon emissions (CO2 equivalent/ mass of product) 
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Metrics can be confusing 

PLA from corn PE from sugarcane  

Product yield  
(%) from glucose 

80.0 31.1 

Crop productivity 
(kg plastic/ m²) 

0.65 0.38 

Carbon emissions 
(kg CO2eq/ kg) 

0.62  
emission 

2.78  
capture 

Carbon content 
(kg CO2eq/ kg) 

1.83 3.14 

Crop productivity 
(kg carbon/ m²) 

0.33 0.32 

Source for PLA data: Vink and Davies, Life Cycle Inventory and Impact Assessment Data for 2014 Ingeo™ Polylactide Production, Industrial Biotechnology 11(3):167-180 2015 
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Non-food issues 

Emotional arguments 

Crop efficiency 

Many other issues 

Recyclable? 

Biodegradable? 

Toxic? 

GMO? 

Local production 

Green chemistry 
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Communication 

throughout the value chain, reaching the final users 

Technology 

which routes will provide the best use of biomass? 


