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Research
Education
and brid will

(Task 1)

Mined land

e Feedstock production:

|
Land Reclamation & Feedstock
Production

e Soil improvement: 2

Marginal agricultural land ™ ®

Harvest, Logistics & Supply ¥ Sustainability & Human Dimensions m 8 =
S | ! ; v c-
Chain Management il (Task 4) m m
(Task 2) || Coupled carbon and nitrogen > g 3
Cost-effective logistics 1] cycles _ _ 2|(35/0
approaches 1y e Water and soil quality > 2

e Best management practices
¢ Human dimensions
¢ Policy and regulations

Storage and blending for
continuous industrial supply
with forest residues

Configure and de-risk multi- {
feedstock supply chains
Monitor feedstock quality

Integration |

Forest residues

Exte n S i o n ; Switchgrass

Value-Added Bioproducts
(Task 3)

e Raw materials: ® Processes: :
Depolymerization Bioadhesives

) e Estimate high-resolution and
land-scape level environmental
impacts o
: e Scale-up models & engineering
* Bioproducts: scalability analysis

|
|
|
|
|
i
| (Task 5)
|
|
|
|
|
|
|
|
|

¢ Techno-economic optimization

I
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System Scale-Up Analysis (Al tools) :
:

I

I

I

|

|

I

|

|

|

|

I

|

I

|

Hybrid willow ~ Stepwise- Biochemicals T e Enhancing value-added product

Switchgrass fractionation Resins for 3D printing "1l environmental performance
Carbonization Carbon products . | I|® Data mining and warehousing
\ CO, treatment  Bicarbonate nanomaterials | | techniques for GIS analytics
___________________________________________ [ g
[P ¥ B Y
Education (Task 6)

e Scholar program for e Online courses on e Certificate programs in land @ Training program for

undergraduates biorenewables reclamation and green products primary educators
| — — ¥ —

Extension and Business Development (Task 7)
« Demonstration and  Expand eXtension e Market potentials e Socio-economic ® Workforce

commercialization articles, offer and marketing analysis for development
= cases with industry  workshops, strategies for regional e Tools for feedstock —
partners webinars, and entrepreneurship bioeconomic production, engineer
develop online and rural business  development processes and
resources development analyses
T
~—
SD A - WestVirginiaUniversity, E§f ~NNL. S 'l‘v,’ PennState
~\ United States  National Institute - ool ey Rt Caboratory
— Department of  of Food and US W VIRGINIA ¥ WEST VIRGINIA STATE @WISC Ry
_ Agriculture Agriculture 3 | TECH. i‘/ UNIVERSITY CnnveRSTTY OF whSCoNSIN MADION



Accom

lishments:

Feedstock production
with biochar

AMENDMENT STUDY TREATMENTS 2021
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Accomplishment: Biomass Harvest, Logistics, and Supply Chains

Required Selling Price of Bioenergy Products

Biomass Harvest Costs

Northeastern US mountain TN
region with hardwood- P X
. 7z
2 dominated forests ,AH: $2061 we 7
w . 7 BRLss2T )/
/ 7
- VIBFTH: $128.08,
s Mid-Atlantic US mountain i }1‘4 ‘\ ML 28
region with hardwood- —_— T
dominated forests //“T $3332,£5001 / or R
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32 PA b )
A
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/ M0
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/ r’ b4 \\’
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/ = % N // f kr— plain region with pine-
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=7 / NC
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2N N B \ Southeastern US costal
L N J«—— plain region with pine- [~ Harvesting Site
o . | Z4 dominated forests

\ State Boundary
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Zhang, X., Wang, J., & Strager, M. P. 2022. Industrial Development and
Economic Impacts of Forest Biomass for Bioenergy: A Data-Driven
Holistic Analysis Framework. Resources, Conservation and Recycling,
182, 106296.
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Accomplishment:
Chemical Processes and TEA/LCA of Value-Added Bioproducts

(_lgnln Fragments and Soy Protein-Lignin Adhesive Life Cycle GWP of Bioenergy Products

Jh § 35
) Lignin wo 30
\ NG P _ u Feedstock Collection u Transportation
i ! . P 25 . .
; P E # Storage and Preprocessing = Conversion
K P S
: S
Soy Lignin < 20
Protein Fragment g
S
. ) . Base-catalyzed 8 1
120 °C, 30 min curing Depolymerization, @)
o, OIJ
Soy Protein-Lignin 170°c 4, 10
Adhesive s
e o 3
! 1
R Ll —_—
! ecycle’ | 0

Pellet Biopower Biofuel

Bioenergy Products

Aqueous sodium methacrylate

e ey Sat. NaHCOy,, (93 /1) 1 mol/mol MethA

(MethA, ~200 g/kg lignin)
Dimethylamino pyridine
(DMAP, 6 g/kg lignin)

Wang, Y., J. Wang, X. Zhang, and S. Grushecky. 2020. Environmental and Economic Assessments and

Hesh Acetylation Precipitation Uncertainties of Multiple Lignocellulosic Biomass Utilization for Bioenergy Products: Case Studies.
from J Wang block .
Energies 2020, 13, 6277.
*There may be other processes Batch: 607C 48 h, stirring Batch: ambient 1 h, stirring
involved between these two. (This is unoptimized: — o)
Separation, drying? I bet 48 h i overkil) W&West\ﬁrginiaUniversity. E§F \H!_L Rf})KGE @ PennState
Idoho National Loboratory ~National Laboratery

M-Lignin
itative yi USDA VIRGINIA i}
Quantitative yield 6 USDA W s WEST VIRGINIA STATE WISCONSIN
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Accomplishments: Al for Sustainability of Value-Added Bioproducts

Al App and Engaged with UIUC AIFARMS Life Cycle Impacts of Biochar

Observed data: 300 B Feedstocks logistics BBiochar production @ Biochar logistics and use

Biomass yield, N2O emissions, Soil carbon

Calibration Simulated results for selected
DayCent . N "
and locations: Biomass yield, N-O
Model S 0 %
validation emissions and soil carbon

Site specific input data:
Climate, soil and crop/forest
management

Selected
locations

Mid-Atlantic region

Artificial Intelligence
(Al) tools

Training,
validation j«———
and testing

Predicted results for Mid-
Atlantic region at spatial scale: |

GIS
rasters/grids

| Witz Al e, Biomass yield, N2O emissions and

GW impact [kg CO: eq./1000 kg of biochar |

2 soil carbon 5
Spatial input data: | Ground,  Ground, 9% Ground (%srd Chipped-  Chipped- |[%:rd bole and|%srd bole and
Climate. soil and clean soil bole and Yird ~ Small Medium Yard tops Yard tops
crop/forest management tops)
BSI OK ACB

Sahoo K. et al. 2021. Life-cycle assessment and techno-economic analysis of biochar
produced from forest residues using portable systems. The International Journal of
Life Cycle Assessment. 26(1): 189-213.

0
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Engagement
1)

Interactions of Task
Groups and partners

Leadership team and
advisory board

Engagement with students

Data management and
sharing

Project evaluations

2)

3)
4)

5)

MASBio Data Commons ~

..
-

Name 4

Project Management

TG1_Land Reclamation and Feedstock Production

TG2_Harvest, Logistics and Supply Chain Management

TG3_Value-Added Biomass Products

TG4_Sustainability and Human Dimensions

TG5_System Scale-Up Analysis

|
|
Site Crop Crop Sanple i Processing Sample Processing
SitelD CroplD [———1 cropsampleid t———+[ ProcessingsamplelD
LandscapelD —’ SitelD CroplD i CropSamplelD
State. [ Species Quantity 1 Composition
County Genotype NREL Composition ContactPerson
n
l
Harvest Harvest Equipment
F————"{ harvestD HarvestE quiplD
SitelD | HarvestiD
Date MachineType
Productivity FuelConsumption
PurchasePrice
PurchaseDate
Transport Storage Sample
TransportiD - StorageSamplelD
= HarvestiD CropSamplelD
TruckType Composition
PurchasePrice ContactPerson
Analysis Fueluse
Othe - Payload
SitelD [ LulZa Distance
BMPs LeA
Human dim TEA
Policy and regulat &

TG6_Education

TG7_Extension and Business Development

TG7

Demonstration & Commercialization

]|

6) Increase promotion of

MASBIio work
« MASBio Data Commons

« MASBio.wvu.edu
- @_MASBIio

QSDA United States  National Institute

_/ Department of  of Food and

Agriculture Agriculture

MASBio @ MASBio - Mar 15
»_MASBio team members Ed Johnstonbaugh and Shawn Grushecky visiting

a stream restoration site in Southwestern PA with RES res.us. @MASBio
teams are discussing potential use of #biochar in #landrestoration work.

L
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Engagement: Demonstration and Commercialization with Industry Partners

ALLSTAR ECOLOGY "M ETZLER . 5, =

Natural Resource Specialists

% M\ TORRESAK

FOREST PRODUCTS, LLC A ] Hh 4
1 AnL

Demo Case Partner Product Scale Interaction
R e R P
. - -Chipped and storage piled p ask Lo
| production Celtic Energy biomass ~10,000 dry 7
.| and harvest Allstar Ecology . . tons/vr
-Baled biomass for
Il;ligrtggzes:ous Ernst Biomass bioproducts ~5,000 ac,
| roduction The Wilds -Processed bioproduct for | ~20,000
p d harvest poultry bedding and tons/yr
anc harves stormwater remediation
. Allegheny Wood | -Forest residue logistics ~1 million
f‘or_e it residue Procﬁxlz:ts Y demonstration to '%alue- tons
ogistics Lignetics added products production
4| Bioadhesives, GTI -Value-added chemaicals
d| biochemicals . . and adhesives from Pilot scale
B manufacture Lignetics biomass feedstock
-Biochar to activated
Biochar and %:ut:Salé_ h carbon and syngas
activated AllsstarrnE C’:ﬁ, af -Portable production unit ~ 6,000
carbon €Y | Environmental packaging | tons/yr
roduction Metzler Forest Products for land and
P Products stream restoration

< /> Ermnst
AP ~

NORRIS THERMAL

— M TECHNOLOGIES
llgnetlcs ! global equipment solutions
9

d
Gas
TECHNOLOGY
INSTITUTE
®

: “ —4
celtic energy fa < . -
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Engagement: Courses, Teacher Training, Internships, and Seminar Series

Undergraduate Design Course of Commercial-Scale Biomass Systems offered during the
Fall and Spring Semesters of 2021/22; Penn State, SUNY-ESF, Virginia Tech, WVU

O i USDA aNz.
MASBIQ VidAtanticsustainable Biomass Consortium gy #555f

BIOPRODUCTS RESEARCH SUMMER INTERN PROGRAM

Overall Process Analysis
Intergrated Woody Biomass Harvesting System

Costs/Ton
$2150 7

Packaging
/Shipping.

Y1: Design of Large Biochar Production Facility ; Y2: Design of Smaller, Mobile Biochar

Production Facility

SPRING
SEMINAR
2022

REGIONAL
OPPORTUNITIES
FOR BIOMASS &
BIOPRODUCTS

Biomass Products and Biorenewables Teacher
op for WV 4th-5th Grade

Undergraduate
Summer
Research Scholar
Program and
MASBio Spring
Seminar Series

(12 seminars)

WestVirginiaUniversity. E "F M

Idoho Ntionl Loboratory

USDA "",’ PennState
United States  National Institute

— Department of  of Food and USDA VIRGINIA L WEST VIR AT @
Q:? 27 = =S GINIA STATE WISCONSIN
_ Agnculture Agnculture 10 — TECH. J‘L“ UNIVERSITY UNPVURSITY OF WISCONSIN MADISON
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Impacts L i A o @
i,_Samla o on

“_Buffa ew York -a\%

S i _ ) A0 P

tream restoration Ecosystem Services v~ % O\ oS/ Ll
Bear knob (All Star Ecology) Natural Gas Midstream (Industry Partner) Pl , ]

«200 trees g and ‘ conn:

. gggg feet +2 char treatments » ‘ ]
. trees Nursery (RES Environmental) w O S
* 3 char treatments +60 total — 2 ages, 3 species, 2 treatments @ ' Pmb"'gh ;

* First year measurements complete

Managed Forestland (WVU Research Forest) 3°'“"‘b“5. wlladelphla

WVU Ruby/Stony Run (WVU Farm) +2 treatments in managed forest 3 New Jersey
«Soil C changes :
* 5000 feet «Imbacts on hern nooulations A4 L 4 R / maj?,'y".gfﬁ"
* 1800 trees Industry Feedstock (Consol Energy) i \6 s
e 2 char treatments «3 acres 0 C%\ @ L S Logeet A
@ 3
«Switchgrass, willow, biomass sorghum, pollinators < FonsensaNineindfevalzsteni)
Stakeholder focus g s P ‘Cb 0,/ @sms “‘@"" :m.w .
: Extension 8
MASBIO Stakeholders Sessions \‘\0“ o g & ———
H \\
e First completed, second scheduled Van ngh School (Boone County WV) ¢ @ @ —
¢ More contacts/ideas needed from other tasks — * Five groups of students presented results from Q\\\e G"ee"SbOT: ¥/ o -
groupings include: government, biochar experiments (greenhouse versus lab, biochar o
NGO/environmental, Scientist/Consultants, versus 100% sand, w/wo irrigation) . . . .
Industry non-biochar, industry biochar * Hosted online seminar with WVU and University of A mapping application for biomass
¢ Goal is mixed focus groups Texas faculty

planting locations, biopower generation,

Biomass to Biochar Financial model Additional Partner Development biochar producers and abandoned

' ild i minelands projects in the Mid-Atlantic.
* Adapting previous model for this effort gOr’ltr:”‘:ehitO \I:/lthI:\d\/I\?\(/széz pnafitnners (recent examples) proj
¢ Will validate on MASBIO partnership artnership ensio

ifi i OAK 3
USDA ) * Certificate program with Eastern CC wv-West\ﬁrg]maUmversxty E"F M ERIbGE @ PennState
nited States  National Institute

Idaho National Loboratory
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Impacts

* 40+ interaction and collaborative events/activities with
industry partners

e 22 Educators (primary and secondary) accomplished
the teacher training course

* 55 Presentations and Webinars

e 29 undergraduate students accomplished a design
course at PSU, VT, SUNY ESF and WVU

* MASBIio Students and Post-Docs
e 25 masters and PhD students
* 5 Post-Docs
* 5 summer scholars

e 20 Publications
» 2 Conferences/many webinars, and 1 seminar series

 MASBio Reports: Quarterly (8), Annual (2)
USDA

United States  National Institute
_/ Department of  of Food and 12
Agriculture Agriculture

MID-ATLANTIC SUSTAINABLE
BIOMASS FOR VALUE-ADDED

W\\; tVirginiaUniversity

MASEO B qum and Poos
v Compettve

PRODUCTS CONSORTIUM

MASBIo GOALS & OBJECTIVES

To deiiver a sustainabie and economically feasible biomass for value -added
products system in the Md -Atlantic region of the U.S.. and 10 promote the
regonal Gecaboned Doeconomy

+ Over 10 million acres of mined and

- margnal lands

o * More than § millon cry tons of
forest residues produced annually

<con
cccccc ?SL '\ ..d“’\l.
MASB® Smadents a3d Post: Dlx
+ 10 masters and PAD srudes:
+4 Post-Docs
6 Publcatoos
+1Coaference
* MASBo Reporns Qu.lncr.\‘ )
« MASB® Task Force:
« Student Support, webnar series, summes nters
prognm
-:h Mazagement MShm; Modelng
ohbonte and o
-Sul Sokder Eagage: aoa! »-;».:
decarbonzed ecosomx develbpmest

Amamal()

&)m\smo USDA  irass st rstcns e
= WMO‘ of Food ana
masbio.wvu.edu _ ..753:‘
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Impacts

 Market and commercialize innovations developed
by MASBIo

* Effective Land Uses and Ecosys Services
e Climate-Smart Biomass for Bioproducts

* Reclaimed mine and marginal land in the Mid-Atlantic
Region

* Increase yield of willow and grasses

* Increase carbon sequestration

 Sustainable Bioeconomy

* Green solutions for sustainable, large-scale production
of bio-chemicals and other bioproducts

* Increase the number of Industry partners and
stakeholders

. - L}
Deepen sustainability focus and approaches ‘ WestwgmUmmty E \"ll Qi 1) Pennstate
US DA United States  National Institute

_/ Department of  of Food and 13 USDA@ W V|RG|N|A L[“ WEST VIRGINIA STATE @W@CONS"N
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QSDA United States  National Institute

——
]

Department of
Agriculture

of Food and
Agriculture

Contact Us

Dr. Jingxin Wang, Benedum Distinguished Scholar

Davis Michael Professor of Forestry and Natural Resources
Director of Center for Sustainable Biomaterials & Bioenergy
West Virginia University

xwang@wvu.edu

bioenergy.wvu.edu

MASBIo.wvu.edu

(304) 293 7601

Ms. Molly Ramsey, Manager of MASBio and CSBio
molly.ramsey1@mail.wvu.edu

4) 293-0061 o
(304) 293-006 " WestVirginiaUniversity. E§F NNL l_cz)ﬁ;_(u_
Idaho National Loboratory National Laborstory

14 e VS s

'l‘ﬂ_’ PennState


mailto:jxwang@wvu.edu
http://bioenergy.wvu.edu/
http://www.newbio.psu.edu/
mailto:molly.ramsey1@mail.wvu.edu

