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Brief Review of Forest Residuals to Alternative Jet

Fuel

Background of Feedstock Sourcing and Depot
Strategies

Pros & Cons of Mechanical Strategies in Depots

Fundamentals of Micronized Milling for
Saccharification

Staged Milling Performance
Additional Related Efforts
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PROS
Low Environmental Burdens

Benefits in Air Emissions & Water Quantity/Quality
Environmental Permitting

Ex: Wood Composites, Dry Milled Corn Ethanol

Energy Densification
Transportation Logistics

Utilize Existing Infrastructure
Sawmills, Wood Composites, Pellet Plants

CONS
Known Since 1950’s
Energy Intensive

PROS & CONS —
DRY MECHANICAL PROCESSES
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Efficiency Through Optimized Unit Operations
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Milling Stage Concepts
Sugar and Lignin Production

Particle Characteristics

Particle Size Distributions
Particle Morphology
Crystallinity

Ultrastructural Changes
Nanoscale Porosity Changes

FUNDAMENTALS
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Xiaxing Zhu — Beijing Forestry University & WSU
NARA




@ o Partlcle Slze _ R|ng and PUCk M|” 2015 Annual Meeting

Spokane, WA

Volume based particle size distribution

Volume density (%)
o = N w I (6] (o)} ~ 00

0.5 5 50 500

e ) I

Jinxue Jiang - WSU

501 NARA




@Q » Disrupt Cell and Cell Wall Morphology 2015 Annuzl Meeting

a: 0 min, b: 10 min, ¢: 20 min, d: 30 min, e: 60 min, and f: 90 min <X 10000
gs% Xiaxing Zhu — Beijing Forestry University & WSU NARA



“0’ « Crystallinity Index — Ring and Puck Mill Ikl

X-Ray Diffraction

B (O]
o o
1

Intensity

N
o
1

Crystallinity index %
w
o

10 -

0 5 10 15
2Theta / degree Milling time / min

Ji Jiang - WSU
UsDA inxue Jiang NARA




Glucan conversion %

Glucan conversion / %

= N W D U O N
OO O O O o o o o

100
90
80
70
60
50
40
30
20
10

£

10

USDA
oL

Factors Influencing Sugar Conversion

20

15

20

40

60 80

100 120 140

Median particle size / um

25

30 35
Cr1%

40 45 50 55

Jinxue Jiang - WSU

2015 Annual Meeting
Spokane, WA

Sugar Yield Increases
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Size
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Coarse Milling - Conventional
Fine Milling
Energy Performance in Staged Milling

STAGED MILLING STRATEGIES
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Saccharification Residuals
Isolation of Cellulose Nanofibrils
Production of Organic Acids from Lignin Residuals
Solid Energy Performance

Influence of Micronized Milling on Chemical
Pretreatments

Facility Techno Economic Analysis (TEA)

ADDITIONAL EFFORTS
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