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Feedstock Conversion to Products

Is Designed to Process Multiple Inputs

Woody Biomass

Grasses

Crop Residues

Feedstock

* Agricultural
Residues

* Energy Crops

* Forest Resources
* Organic Waste
* Algae

Conversion Technologies

Intermediates

* Sugars

* Intermediate
Chemical Building
Blocks

* Bio-Qils

* Gaseous Mixtures

https://www.energy.gov/eere/bioenergy/conversion-technologies

Products
* Fuels

* Chemicals
* Materials

Fuels

Chemicals
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https://www.energy.gov/eere/bioenergy/conversion-technologies

Feedstock Variability Induces
Significant Processing Challenges

Fresh Corn Stover Stored Corn Stover Deteriorated Corn Stover
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2016 Biorefinery Optimization Workshop Identified Feedstock

Flowability and Feedstock Variability as Key Challanges

Challenges, recommendations, and lessons
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BETO Has Set Up the FCIC Consortium to Address

Feedstock Related Issues with Biorefineries

o ° .
Objective: . o ) e, NNL
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mitigate the effects of biomass feedstock Pacific Northwest i

and process variability on biorefineries
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FCIC Uses the Quality by Design (QbD) Approach Originally

Developed for the Pharma Industry

Critical Process Parameter Quality Target Product Profile
Process parameter that impacts a CQA Product characteristics required to
I obtain desired quality of product
CPP l
! QTPP
o° Process Unit
Operation
CMA > > CQA > |
Input Output (@
. Material
Material I
Critical Material Attribute Critical Quality Attribute
Property of input material that is necessary to Property that must be achieved to obtain

obtain desired quality of product desired quality of product
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Quality by Design Approach Can Be Analogous

for Biorefinery Operations

CPPs

CMAs . CQAs
Pharmaceutical Q o
: A S
Unit Output =4—
Input : pu
. Operation Materials or
Materials
Product

Example: Blending/Mixing of Medical Tablet

CMA: Particle Size Distribution
CPP: Mixer Load Level
CQA: Blend Uniformity

CPPs

CMAs : _ CQAs
Biorefinery
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Input U mt. Output
Materials Operation Materials or
Product

Example: Jet Fuel Production

CMA: Lignin Content, H, Content
CPP: Process Design and Operation

CQA: Aromatic Content <25%

QTPP
Sustainable Jet
Fuel Compliant

with ASTM

D4054
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Quality by Design for Biomass Value Chain

_ _— : Materials

Blomass Storage Milling/Size Handling &
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Quality by Design Approach May Be Useful To Process Municipal
Solid Waste With High Variability

High

Variability Lower

Variability Product
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Total MSW generation in the United States by

https://www.energy.gov/sites/prod/files/2019/08/f66/BETO--Waste-to-Energy-Report-August--2019.pdf
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