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Executive Summary
This annual report was compiled from individual station reports that were submitted by the representatives of participating stations. The individual objectives and tasks were detailed in the annual report and shown in the project statement available on the NIMSS database website. Some of the significant outcomes and impacts against the S1075 objectives and target audiences in FY 2024/2025 are highlighted but not limited to:
· A total of 13 agriculture experiment stations with more than 30 investigators across the country participated in this multistate project report. There are other stations that had research activities but did not submit a report by the due date of this report. The target audiences of this project included farmers, industrial producers/engineers, professionals, scientists/researchers, educators and students, investors, policy makers, and public.  
· Many of the investigators from different agriculture experiment stations collaborated each other and secured over $47 million funding to perform more than 35 new or active projects in the FY2024/2025. 
· The multistate project (S1075) strongly supported not only the research communities but also the education programs, professionals, biorefinery industrial partners, local bioeconomy, and other stakeholders through publications, websites, updated textbooks/course materials, field days, workshops, social medias, etc. Thousands of farmers, producers, local representatives, industrial partners, graduate and undergraduate students, K12 schoolteachers and students, and public were involved in the S1075 project activities.
· The multistate project (S1075) resulted in more than 135 peer-reviewed papers, 100 presentations (abstracts, posters, oral presentations), 1 textbook/book chapters, 3 patents, etc. in FY 2024/2025.    
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Project Objectives & Tasks
The objectives and tasks of this S1075 multistate project are:
· Obective A. Develop deployable biobased feedstock and supply knowledge, processes, tools and logistics systems that sustainably, timely, and sufficiently deliver feedstock to meet efficient handling, storage, and conversion process specifications.
Task 1: Biomass feedstocks in selected geographic regions. 
Task 2: Characterize and use feedstocks.
Task 3: Transport and store biomass feedstocks.
· Obective B. Research and develop sustainable technologies to convert biobased resources into bioenergy, biological materials, and bioproducts, including co-products, to enable circular bioeconomy.
Task 1: Develop and assess biological technologies including synthetic biology.
Task 2: Develop and assess thermochemical conversion technologies.
Task 3: Develop and assess chemical, catalytic, electrocatalytic, and other conversion technologies. 
Task 4: Develop and assess hybrid conversion technologies.
· Obective C. Use advanced models to provide system level analytics to enable sustainable feedstock supply and conversion technologies.
Task 1: Develop system models and data to assess sustainability. 
Task 2: Use system models to configure, analyze and optimize bioenergy, biological materials, and bioproduct systems.


Participating Stations and Investigators:
	S1075 State
	Submitted by:
	Email:
	Listed investigators

	Arkansas
	Sun Ferreira
	
	Sun Ferreira

	Alabama
	Hassan Khodaei
	hkj0008@auburn.edu
	Hassan Khodaei, Sushil Adhikari, Hossein Jahromi

	California
	Zhiliang Fan
	jzfan@ucdavis.edu
	Zhiliang Fan, Yi Wang, Edward Spang, Christopher Simmons, Ruihong Zhang.

	*Hawaii
	Zhiyan Du
	khanal@hawaii.edu
	Zhiyan (Rock) Du, Samir Khanal, Walter Bowen.

	Illinois
	Gal Hochman
	@illinois.edu
	Gal, Hochman, Kent Rausch, Mike Tumbleson

	*Iowa
	Kurt Rosentrater
	karosent@iastate.edu
	Kurt A. Rosentrater

	Indiana
	Abby Engelberth
	aengelbe@purdue.edu
	Abby Engelberth, Steve Lindemann, Karthik Sankaranarayanan 

	Kansas
	Mark Wikins
	mrwilkins@ksu.edu
	Donghai Wang, Mark Wilkins, Jikai Zhao

	Kentucky
	Tyler Barzee
	tjbarzee@uky.edu
	Tyler Barzee, Jian Shi, Mike Montross, Czar Crofcheck. 

	*Massachusetts
	Barry Goodell
	bgoodell@umass.edu
	James Holden, Barry Goodell, Eileen Black

	Minnesota
	Roger Ruan
	ruanx001@umn.edu
	Roger Ruan, Paul Chen, Juer Liu.

	Michigan
	Chris Saffron
	saffronc@msu.edu
	Christopher M. Saffron, Carl T. Lira,

	*Mississippi
	Fei Yu
	fyu@abe.msstate.edu
	Fei Yu

	Missouri
	David Brune
	bruned@missouri.edu
	David Brune

	*Montana
	Chengci Chen
	cchen@montana.edu
	Chengci Chen

	*Nebraska
	Deepak Keshwani
	dkeshwani2@unl.edu
	Keshwani, Deepak

	*New Jersey
	Gal Hochman
	gal.hochman@rutgers.edu
	Gal Hochman

	*New York
	Brian Richards
	bkr2@cornell.edu
	Brian Richards

	*North Carolina
	Wenqiao Yuan
	wyuan2@ncsu.edu
	Wenqiao Yuan, Williams Sagues

	North Dakota
	Ewumbua Monono
	ewumbua.monono@ndsu.edu
	Ewumbua Monono, Cannayen Igathinathane, Ademola Hammed

	Ohio
	Ajay Shah
	shah.971@osu.edu
	Ajay Shah

	Oklahoma
	Hasan Atiyeh
	hasan.atiyeh@okstate.edu 
	Ajay Kumar, Hasan Atiye

	Pennsylvania
	Juliana Vasco-Correa
	demirci@psu.edu
	Juliana Vasco-Correa, Ali Demirci, Tom Richard, Christine Costello, Judd Michael, Jeffrey Catchmark, Sibel Irmak, Hojae Yi 

	*South Caralina
	Terry Walker
	walker4@clemson.edu
	Terry Walker

	South Dakota
	Lin Wei
	lin.wei@sdstate.edu 
	Lin Wei, Kasiviswanathan Muthukumarappan, Zhengrong Gu, Srinivas Janaswamy, Bishnu Karki, Ananda Nanjundaswamy

	Texas
	Sergio Capareda
	scapareda@tamu.edu  
	Sergio Capareda, Mohamad Ruzlan Habib, El Jirie N. Baticados, Eunice Arzadon 

	Tennessee
	Alvin Womac
	awomac@utk.edu
	Alvin Womac, X. Ye, Nourredine (Nour) Abdoulmoumine, D. G. Hayes

	*Virginia
	Haibo Huang
	maren.roman@vt.edu 
	Haibo Huang, Zhiwu Wang


	*Washington
	Bin Yang
	bin.yang@wsu.edu
	Bin Yang


	*Wisconsin
	Xuejun Pan
	xpan@wisc.edu
	Xuejun Pan, Troy Runge


*Not included in this annual report.
Outcomes and impacts related to Objective A: Develop deployable biobased feedstock and supply knowledge, processes, tools and logistics systems that sustainably, timely, and sufficiently deliver feedstock to meet efficient handling, storage, and conversion process specifications. 
Alabama
The agriculture experiment station (AES) team at Auburn University had approximately $19 million research funding to support 7 active or new research projects in FY2024/2025. Dr. Hossein Jahromi focused on tasks 1 and 2 by designing a high-performance biolubricant production pathway using WCO through a combination of hydrolysis, ketonization, Friedel–Crafts acylation, and hydrodeoxygenation.  Dr. Khodaei also worked on tasks 1 and 2 by  performing CFD simulations of six configurations, comparing traditional designs with innovative concepts using an advanced thermal conversion model developed by a global leader in biomass modeling. The team included 9 PhD students and 2 postdoctoral fellows in the S1075 project. They published 22 peer-review papers in FY 2024/2025. 
Arkansas
The AES in Arkansas just joined in this year as Dr. Ferreira just started his research. Currently he has not new fund but his research has been focused on finding sustainable and efficient methods to utilize agricultural by-products for producing high-quality fungal protein (mycoprotein). He currently has 1 graduate and 1 undergraduate students. The published 1 paper and had 2 conference presentations.
California
The main research activities related to the Objective A included: Dr. Spang’s lab seeks to build a digital atlas of food and agricultural byproducts. While establishing circular material flows can simultaneously generate economic, environmental, and social benefits, the lack of findable, accessible, interoperable, and reusable (FAIR) data currently limits the development and deployment of these solution pathways. Dr. Spang’s lab continued work on the USDA-funded project entitled, “Transforming the community, climate, and soil health of urban agriculture through applying food waste derived fertilizers in Community Learning Gardens” (#NR223A750013G036). The purpose of this effort is to understand the efficacy of food waste-derived digestate (FWDD) combined with commercial compost as a soil amendment. The team has 5 PIs which include 4 post-doc, 20 graduate students, 31 undergrad in the research activities and published 11 peer-reviewed papers and 19 presentations. The team had approximately $7.3 million in 14 different grants they were working during the 2024/25 season.
Michigan
The AES team at Michigan State University is continually developing models for stationary and portable biochar production systems to maximize access to feedstock and minimize transportation costs. This research is being led by Dr. Raju Pokharel in the Department of Forestry and supported by Dr. Chris Saffron and Dr. Jessica Miesel. Some of the members worked on project with alley cropping with trees vs. monocropping, e.g., increased shade of neighboring crop alleys, serve as buffer strips capturing eutrophying agents, animal habitats. The Michagan team has 3 PIs with 4 graduate and 1 undergrad students. The team published 9 papers, 2 patents, had 9 conference presentations. Their funding was approximately $4.7 million.
Minnesota
The AES team at Univeristy of Mineasota continued to collaborate with other AES teams from University of Missouri and Washington State University on topics including biomass preprocessing, syngas production, and catalytic upgrading for waste conversion. The group developed lab-scale and prepare for mobile-scale catalytic microwave-assisted pyrolysis (cMAP) system for PFAS and microplastics treatment in field-relevant waste streams; evaluate catalysts, emissions, and waste reduction efficacy. They integrated microalgae cultivation for landfill leachate remediation, focusing on nutrient uptake, PFAS removal, and biomass valorization; used catalytic pyrolysis to destroy PFAS accumulated in algae and produce reusable bio-oil, gas, and biochar. The team had 3 PIs with 9 graduate students. They published 48 papers had 39 conference presentations, and a total of approximately $2.5 million in grant funding.
North Dakota
The AES team at North Dakota State University performed 8 new/active project with about $ 1,011,043 research funding in 2024/2025. They collaborated with other AES teams and USDA-ARS Northern Great Plains Research Laboratory to develop remote sensing and image processing tools for applications in North Dakota agricultural and range-land. The team also studied on the digestibility and toxicity of corn-based bale net wrap, bioconversion, and bioaugmentation of soybean, meal for sustainable biofertilizer production, biobased polymer degradation and impact on human health, and optimization of the drying and storage conditions of cannabidiol hemp grown in North Dakota. They included 8 graduate students in the projects and published 16 peer-reviewed papers and 32 presentations in FY2024/2025.
Ohio
The AES team at Ohio State University led by Dr. Ajay Shah focused on analyzing alternative methods for improving the logistics of feedstock (lignocellulosic, fiber and oilseeds) to produce different biobased products. The team also valorized livestock manure through hydrothermal carbonization to produce hydrochar for soil amendment and adsorption, as well as processing biomass into products. Dr. Shah had a new SAS grant of $10,000,000 that was awarded this year. They team included 1 Master’s student, 2 post-doctoral researchers and 2 research scientists participated in the project activities in FY 24/25.
[bookmark: _Hlk207290837]Tennessee
The AES team at University of Tennessee continually worked on several projects related to the Objective A in FY 2024/2025. Dr. Womac expanded biomass logistics to include the mechanics of spray penetration into field crops as get ahead of looming weed and pest problems in biomass fields. Dr. Hayes showed that the performance of a plastic mulch film prepared from a blend of the biopolymers polylactic acid and polyhydroxyalkanoate is equally as effective as commercially available biodegradable mulch films for the production of vegetables and specialty crops. Dr. Abdoulmoumine is establishing long-term miscanthus and biomass sorghum experiments in Tennessee and Mississippi with biochar and poultry litter amendments for enhanced carbon sequestration and reduced fertilizer input.  The team included multiple graduate and under graduate students and published 9 peer-reviewed paper in professional journals and 10 presentations in conferences. 
Texas
The AES team at Texas A&M University continued to collaborate with other stations, national labs (e.g., INL, Beta Lab),  designing an in-motion pyrolizer attached to a commercial sorghum and corn combine for direct biochar incorporation into the soil. This new machinery attachment will kill weed seeds, all insects and pathogens and immediately fertilize the soil. The project is funded by Shell International Explorations Group. The TAMU Group also initiated graphene production and rock weathering research. The group will pyrolyze numerous biomasses wastes and residues including commercial coal and generate graphene sheets and nanotubes using the Beta Labs Chemical Vapor Deposition (CVD) facility. The resulting products include batteries, semiconductors, high energy capacitors and numerous high value materials. The TAMU Group is working with Omnis energy to produce graphene sheets and nanotubes from ultra high tem;efrature epyrolysis of coal samples.  They included 2 undergraduate, 5 graduate students, and 2 postdoctral associates in the projects and published 6 refeered journal papers, and 2 presentations in conferences in FY2024/2025. Total funds from 3 grants was $1,394,579
Washington
The AES team at Washington State University collaborated with other AES teams had $5 millon funding to perform 4 new or active projects. One of the projects they worked on was to study the influence of mineral in the pretreatment and enzymatic hydrolysis of biomass, and then developed new solid acid catalysts from biomass ash to aid in the hydrolysis process of biomass to sugars. They included 4 undergraduate and 4 PhD graduate students in the research activities and hired 2 high school students for summer internships in their labs. The team published 13 refeered papers in jounals and 9 presentations in conferences in FY2024/2025.
Outcomes and impacts related to Objective B: Research and develop sustainable technologies to convert biobased resources into bioenergy, biological materials, and bioproducts, including co-products, to enable circular bioeconomy.
Alabama
Drs. Adhikari & Khodaei at Aurbun University led a group to convert various biomass feedstocks into chemicals, bioenergy, and biomaterials. They designed different pyrolysis and gasification systems for production of hydrogen from biomass resources such as municipal soild wastes) using higher efficient combustion mechanisms and computational modeling approaches. They also utilized various biobased plastics and biochar to produce horticulture plant containers. They collaborated with the AES teams from University of Delaware and New Mexico State University to develop sulfur (S)-doped biochar to lower nitrogen oxide emission from soil and agricultural practices. They are working with an international research group (U.Vigo, Spain) to design indirect rotary kiln pyrolysis plants for efficiently producing biofuels and other chemicals. Dr. Hossein Jahromi collaborated with Drs. Sushil Adhikari, Brendan Higgins, and Robert Jackson) to develop biolubricants from waste cooking oil. They filed a patent application for this technology. 
California
Dr. Yi Wang was involved in the NSF Engineering Research Center (ERC) for Carbon Utilization Redesign for Biomanufacturing (CURB). CURB will demonstrate the conversion of CO₂ using Hybrid Electro-Bio CO₂ Utilization Systems (HEBCUS). He was involved in the NSF Engineering Research Center (ERC) for Carbon Utilization Redesign for Biomanufacturing (CURB). CURB will demonstrate the conversion of CO₂ using Hybrid Electro-Bio CO₂ Utilization Systems (HEBCUS).  Dr. Zhang’s lab focused on conversion of cheese byproduct streams into Polyhydroxyalkanoates (PHA), which is renewable and biodegradable bioplastics. The byproducts include whey permeate and delactosed permeate. He also conducted research in conversion of agricultural byproducts into fungal biomass as protein-rich foods.
Dr. Spang’s lab continues to pursue research on the potential of small-scale, containerized anaerobic digestion systems to convert food waste into electricity, heat, and fertilizer. Meanwhile Simmons Lab investigated recycling strategies for the spent grain and hops produced during beer production. Menawhile in Dr. Simmons Lab investigated recycling strategies for the spent grain and hops produced during beer production. This expanded its work to recycle food and beverage processing residues as soil amendments to promote disinfestation and soil health.
Indiana
The AES at Purdue team advanced two major research initiatives in FY2024/2025.  When Blue is Green (USDA Project): Work focused on developing integrated process flow models for circular aquaponics systems using Aspen Plus and SuperPro Designer, with ongoing refinement to incorporate anaerobic digestion and biorefinery pathways for waste valorization. Nutrient and energy balance analyses were conducted across aquaponics subsystems to support zero-waste, off-grid designs, including integration of Python-based nutrient modeling into simulation platforms. The team also advanced techno-economic analysis (TEA) of the system, performing cost estimation, sensitivity analysis, and unit operation performance evaluation to identify viable co-products and commercialization strategies.  Wheat Bran Bioconversion Project: Research targeted the development of a new fermentative process to upcycle wheat bran protein for animal feed, with current efforts optimizing microbial composition and scaling up the process. Additional work focused on improving the probiotic potential of fermented brans to enable safer transfer of healthy adult microbiota, reducing stress during livestock maturation. Microbial inocula have been optimized, and initial animal experiments are underway.
Kansas
The 3 PIs AES team in Kansa State University conducted research on the development of affordable, biodegradable, durable, disposable containers for food service utilizing biomass and biorefinery by-products. We evaluated the potential of hempseeds protein for plant protein-based adhesives. We developed a CO2 gassing strategy to enhance production of lactic acid by Actinobacillus succinogenes. We demonstrated a detoxification strategy with liquid hot water pretreated corn fiber that allows use of the entire slurry of pretreated fiber and prehydrolyzate in hydrolysis and fermentation. We developed an integrated biomass pretreatment strategy to produce ethanol, itaconic acid, and 3-hydroxypropionic acid using engineered yeast. The team published 7 peer-reviewed journal articles and 9 meeting presentations in FY2024/2025. 
Kentucky
The AES team at University of Kentucky collaborated with 10 AES teams from Michigan State University, University of Missouri, Cornell University, University of Florida, Iowa State University, Louisiana State University, Purdue University, North Carolina State University, Kansas State University, and Virginia Tech to secure 6 new projects for a total of $1.6M in new funding in FY2024/2025. They focused on developing critical metal recovery enhanced preprocessing of municipal solid waste (MSW) for year-round supply of conversion-ready feedstocks. They developed deep eutectic solvent (DES) technology to reduce carbon emission in pulp and paper industry and commercialized the DES technology for critical metal recovery from expired batteries. They included 10 graduate and undergraduate students to participate in the research activities. They were granted 2 patents on the methods of recycling the critical metals from spent lithium-ion batteries and hydrophobic deep eutectic solvent based lignocellulosic biomass processing. They published 9 peer-reviewed papers and 16 presentations in FY2024/2025. The AES team at University of Kentucky also developed novel and sustainable cell-cultivated foods through additive biomanufacturing and transformed distillers’ spent grains into novel food ingredients with prebiotic and antioxidant characteristics. They designed a bottom-up approach for sustainable cultivated meat production. They also developed and implemented a process-intensified approach for fermentative volatile fatty acids (VFAs) production from Brewer's spent grain (BSG), along with methods to enhance VFA yield and recovery through novel VFA extraction and esterification techniques enabled by green solvents and enzyme immobilization. These findings provide a potential solution to the sustainable utilization of BSG waste from the brewing industry. They produced pure mycelium materials from bourbon stillage and explored 3D bioprinting of fungi grown on agricultural residues as gelators in 3D printed food applications. 
Michigan
The AES team investigated pyrolytic bio-oil mixture stabilization by electrocatalytic hydrogenation. They also mapped independent reaction pathways for 2-furfural and 4-propylphenol, including their free energy diagrams.
Minnesota 
The AES team at UMN characterized the composition, safety, and nutritional profile of almond hulls, coffee husks, and similar agro-industrial residues for human use. They also assessed shelf life and storage stability of processed almond hull powders under varying packaging and storage conditions and optimized processing methods to enhance bioactive content and functionality in food and supplement applications. Lastly, they investigated regulatory requirements, market potential, and consumer acceptance for novel food ingredients derived from agricultural waste.
Missouri
Dr. David Brune at Univeristy of Missouri researched and developed technically feasible, economically viable and environmentally sustainable technologies to convert biomass resources into chemicals, energy, and materials in a biorefinery. This objective includes developing co-products to enable greater commercialization potential. He visited 10 aquacultre farms in North Central region and wrote 2 extension bulletins on aquaculture farming. He had a total of $177,158 as funding
Mississippi
The AES team at Mississippi developed effective processes to convert woody wastes, forestry residues and municipal solid wastes to liquid biofuels to achieve the goal of 10 gallons of renewable aviation fuels per dry ton of biomass feedstocks.
North Dakota
The team focused on bioconversion and bioaugmentation of soybean meal for sustainable biofertilizer production. They developed remote sensing and image processing tools for North Dakota agricultural and range- land applications. They conduced research on upscaling, formulation and technoeconomic assessment of biofertilizer from soybean meal. They explored innovative technologies to gelatinize corn starch as a binder alternative to cement in concrete to enhance the strength of the corn starch-based material known as CoRncrete by optimizing the processing conditions. They conducted experiments to optimize the ratio of sand, starch, water, curing temperatures and time. They found that the optimum processing conditions having a sand grain size of 0.250-0.425 mm, a mixture ratio of starch, water, and sand 1:1:5, and curing temperature and time of 110 °C and 24 h can yield a maximum compressive strength up to 18.9 MPa. 
Ohio
The team also valorized livestock manure through hydrothermal carbonization to produce hydrochar for soil amendment and adsorption, as well as processing biomass into products. 
Oklahoma 
The team collabored with the AES team at Ohio State University to perform research to enhance butanol production by developing a novel clostridia platform for co-fermentation of non-detoxified switchgrass hydrolysate and CO2. They used Clostridium carboxidivorans as a platform for butanol production via co-fermentation of lignocellulosic biomass. They have made progress in advancing gas fermentation for converting syngas and CO2 into biofuels and biobased products while reducing greenhouse gas (GHG) emissions. The team has developed a method to convert CO2 into various products, including alcohols, contributing to GHG reduction and waste stream utilization. They evaluated five gas fermentation strains, including Clostridium Carboxidivorans P7, C. ragsdalei P11, C. muellerianum P21, and strains A and B isolated in Oklahoma.
The team also worked on produce jet fuel intermediates from biomass and CO2 using  a novel co-fermentation process, which involves converting biomass-derived sugars and gas into butanol. They worked on the design, fabrication, and placement of a downdraft gasifier for use in processing yard waste for the city of stillwater carbonJet technologies. They utilized CRISPR-based gene editing to engineer Clostridium carboxidivorans for metabolic optimization. They successfully developed lignocellulose-derived microbial inhibitory compounds (LDMIC)-tolerant strains of Clostridium beijerinckii and C. carboxidivorans in the presence of inhibitory compounds. Their work resulted in 2 applications of U.S. Patents. They also investigated the potential of eastern red cedar biochar as potting media for greenhouse production of ornamental and vegetable crops. These projects provided training opportunities for 1 Post-Doc, 2PhD students, and 1 MS student,  and publication of 4 peer-reviewed papers in FY2023/2024.
Tennessee
[bookmark: _Hlk199761473]Dr. Ye determined that acrolein, industrially produced from the partial oxidation of petroleum propylene, is an important intermediate for many common industrial chemicals, leading to an array of useful end-products, such as acrylic acid and ester, glutaraldehyde, methionine, polyurethane, and polyester resin. Dr. Hayes formed bicontinuous microemulsion-based delivery systems composed of biobased oils (e.g., isopropyl myristate and limonene) for delivery of antimicrobial peptides to chronic wounds that possess activity against several bacteria that are prominent in skin. Dr. Abdoulmoumine developed and improved a solvent fractionation process to extract and convert lignin into sustainable aviation intermediates. Also, he developed processes to convert CO2, along with biomass-derived chemicals, into chemical and fuel precursors.

Pennsylvania
Dr. Jeffrey Catchmark at Pennsylvania State University developed, patented, and transitioned to manufacturing a new polysaccharide-based (starch & cellulose) oil and water barrier coating to replace PFAS and plastic laminates on paperboard for packaging applications. Their technology was licensed by Big Idea Ventures and a new company Terrasafe Materials for commercialization. The group also developed, patented and established volume manufacturing for a new starch-based hemostatic foam for wound care and a new hydrocarbon surfactant-based for PFAS replacement for cotton and synthetic textiles. A new start-up company is being established to commercialize the technologies. Another technology they are working on is to developed a new starch-based soilless medium that can replace peat and other commercial materials for plant production.
Dr. Catchmark developed and submitted a patent on a new hydrocarbon surfactant based PFAS replacement for cotton and synthetic textiles including clothing, fabrics and carpets and a new soilless medium based on starch that can replace peat and other commercial materials for plant production. 
Dr. Ali Demirci focused on hydrolytic enzymes production from distillers dried grains with solubles (DDGS) for cellulosic biomass hydrolysis for biofuels and other uses. He collaborated with Universiti Putra Malaysia to evaluated biogas production from lignocellulosic biomass was evaluated in terms of opportunities and challenges. They produced single-cell proteins from date wastes by using microbial fermentation. These single cell proteins are important in providing nutritional supplements for animals. They also worked on hyaluronic production via microbial fermentation in biofilm reactors. The hyaluronic is a valuable product for pharmaceutical applications. 
Dr. Juliana Vasco-Correa Designed and tested a lab-scale solid-state bioreactor to mitigate dilute methane emissions, envisioning a biobased system that can benefit economically from carbon markets. She led a group to perform anaerobic digestion of grasses (prairie, winter rye, corn stover  Grass-to-Gas) to test soil application of digestate. They started a new project on anaerobic co-digestion of ice cream waste. 
Dr. Stephen Chmely led another group to develop mixed-metal oxide catalysts for lignin upgrading after cosolvent-enhanced lignocellulosic fractionation (CELF). They continued to work on biomass fractionation and 3D printing with lignin. They developed a new catalytic system based on mixed-metal oxides that catalyze the transfer hydrogenation of lignin using biomass-derived ethanol. This catalytic system has the potential to substantially enhance the carbon footprint of the fractionation process by using earth-abundant catalysts and biomass-derivable reagents. The 3D printed objects containing lignin with varying degrees of mechanical performance compared to non-renewable controls, but they are working on modification reactions to enhance their performance properties.
South Dakota
The AES team at South Dakota State University to developed and assessed biological and thermochemical conversion technologies for innovative bioproducts produced from various renewable resources. They secured more $7 million to perform 3 new or active projects. Dr. Lin Wei have tested biochar-based control release fertilizers (BCRNFs) in corn production under greenhouse and field condition. He worked with other investigators to secure $7 million research funding intergate biochar with N-fixing bacteria and plant growth promoting bacteria (PGPB) to develop new biochar-based biofertilizers to enhance soil health while improving corn productivity. Dr. Kasiviswanathan Muthukumarappan worked on pathogen deactivatio to promot food safety by utilizing plasma-activated water. Dr. Srinivas Janaswamy developed biodegradable films by harnessing the cellulosic residue of oat straw and used alfalfa cellulose for formulation of strong, biodegradable film to extend the shelf life of strawberries. Dr. Karki  untilized bioconversion of agricultural resources for food and feed applications. She lead a group of researchers to optimize feedstock valorization through fungal co-fermentation of thin stillage and soybean Hulls to promote sustainable bioeconomy. Dr. Nanjundaswamy developed effective pretreatment and enzyme strategy to break down biomass feedstock to improve bioethanol yield. He included distillers dried grains with solubles and microcrystalline cellulose into pine particle board manufacturing to improve product quality while reducing cost. The research team included 51 undergraduate and 13 graduate students in their research activities and published 14 peer-reviewed papers and 21 presentations in FY2024/2025.
Texas
The AES team at Texas A&M University designed An In-motion pyrolysis system will be completely designed, built and tested using commercial 3-row Zurn corn and sorghum combine. Initial conversion rate is 0.75 tons/hr – 2.25 tons/hr. The TAMU Group is producing graphene sheets and nanotubes from ultra-high high temperature pyrolysis of coal and biomass wastes via chemical vapor deposition (CVD) facility of Beta Lab. The TAMU Group is closely working with NetZero Group to evaluate rock weathering potential of their slag samples for CO2 capture. 
 Washington
The AES team at Washington State Univeristy continued to focuse on economical production of lignin-based jet fuel (LJF) to improve the sustainability of sustainable aviation fuels (SAFs) as well as reducing the overall greenhouse gas emissions. They demonstrated a simultaneous depolymerization and hydrodeoxygenation (SDHDO) process to produce lignin-based jet fuel from the alkali corn stover lignin (ACSL) using engineered Ru-HY-60-MI catalyst in a continuous flow reactor. The maximum carbon yield of LJF of 17.9 wt% was obtained, and it comprised of 60.2 wt% monocycloalkanes, and 21.6 wt% polycycloalkanes. Catalyst characterization of Ru-HY-60-MI suggested there was no significant change in HY zeolite structure and its crystallinity after catalyst engineering. Catalyst characterizations performed post the SDHDO experiments indicate presence of carbon and K content in the catalyst. K content presence in the spent catalyst was due to K+ ion was exchanged between lignin solution and HY-60 while carbon presence validated the SDHDO chemistry on the catalyst surface. Tier α fuel property testing indicates that LJF production using SDHDO chemistry can offer SAF with high compatibility, good sealing properties, low emissions, and high energy density for aircraft.
The team also studied on production of cellulosic sugars emerges as a pivotal strategy in advancing biomass bioconversion. They developed a chemical-recovery-free sulfite-based pretreatment technology, which potentially addresses current challenges and decreases the minimum sugar selling price. They evaluated ammonium and/or potassium alkali and salts pretreatment of corn stover and poplar wood to develop comparative data on sugar, lignin, chemicals, and overall mass recovery profiles in batch reactors at various temperature, pH, chemical loading, and solid loading levels. The pretreatments’ performance was characterized and the effects of the reaction conditions on overall sugar recovery were determined. New mechanisms and models, particularly in tracking sugars and chemicals, that can explain the different results under different reaction conditions, were investigated in order to optimize the process. The pretreated spent residues, containing ammonium or/and potassium sulfite, biomass-derived organics, and inorganics, showed great potential to be used as a fertilizer replacement while avoiding chemical recovery to aid in applications and advances in pretreatment technology.
Outcomes and impacts related to Objective C. Use advanced models to provide system level analytics to enable sustainable feedstock supply and conversion technologies. 
Alabama
Drs. Adhikari and Khodaei at Aurbun University used modelling approaches to simulate pyrolysis and gasifier in multi-step heterogenous reactions and tar break up. They developed advanced CFD simulations to model hetro/homogenous reactions in the Ansys-Fluent software to model full thermal conversion in different pyrolysis plants.
Dr.Jahromi conducted techno-economic analysis (TEA) and lifecycle assessment (LCA) for the bio-lubricant and methane decomposition processes that he worked on.
Dr, Higgins developed a process model (mass balance and nutrient transformation) and LCA of the algal-bacterial-zooplankton process to upcycle anaerobic digestate nutrients into fish feed. The outcome of this effort is to identify “hot spots” within the system that could benefit the environmental carbon footprint of the facility. The efforts have also identified unit operations that contribute most to losses of nutrients and water. 
California
The AES team at UCDavis developed a decision support system (DSS) model for lifecycle techno-economic and environmental assessments to quantify the potential impacts of electricity generation from renewable resources. Biomass resources associated with the extreme tree mortality in California and elsewhere throughout the U.S. and the world currently constitute a primary ecological concern and represent opportunities to increase renewable energy supplies as part of improved management approaches.
They lunched a web-based Forest Resource and Renewable Energy Decision Support System (FRREDSS) to provide site-specific project development guidance on potential feedstock availability as well as estimated economic and environmental performance. This model enables users to assess short- and longer-term feedstock availability and potential economic feasibility and environmental impacts for biopower facilities. The current resource database derived from the USFS national data collection is used for the Sierra Nevada region of California. 
The spatial analysis integral to the model yields proximity of feedstock, landings, and road networks, along with estimated delivered costs of feedstock at the facility and overall levelized cost of energy (LCOE) as electricity transmitted to the nearest substation. The spatial analysis includes related attributes, including defined fire hazard zones where wildfire mitigation, particularly within wildland-urban interface areas, may have relevance to project siting. The model provides preliminary information to help inform more detailed engineering, environmental, and other studies critical to the final determination of overall project feasibility and decisions to proceed. The model is flexible toward future enhancements to expand the types of facilities considered, the available resource data and resource uncertainties, and many other factors influencing decision outcomes.
The FRREDSS model is currently being imbedded as part of a larger integrated digital marketplace implementation to add additional and improved local resource quantification and spatial data. This marketplace tool can also extend the lifecycle environmental analysis. Other model enhancements are being developed, including more detailed uncertainty and financial risk assessment estimates, supply competition analyses, other conversion systems and product types, user-contributed feedstock opportunities, automated (AI) interpreted image processing, and recognition for improved feedstock quantity and property estimation, among others.
Illinois
Dr. Hochman from Illinois had 3 new fundings totaling $940,000 to work on objective C where he used advanced models to provide system level analytics to enable sustainable feedstock supply and conversion technologies. This project emphasizes the need to optimize agricultural supply chains for biofuel feedstocks by balancing farmers' economic viability with environmental stewardship, particularly regarding on-farm activities. He has 3 graduate and 2 undergraduate students working in this project. His group published 3 peer-reivewed papers.
Indiana
Dr. Karthik Sankar’s research focused on developing computational enzymatic retrosynthesis routes to predict pathways for producing bioplastics from sugars derived from renewable feedstocks. Experimental validation of these predicted routes is underway, involving expression and purification of individual enzymes in E. coli and conducting in vitro reactions to assess pathway feasibility.
Iowa 
The AES team at Iowa State University developed technically feasible, economically viable and environmentally sustainable technologies to convert biomass resources into chemicals, energy, and materials. They secured $216,000 funding to perform 2 new or active projects in. One is to assessed CO2 supply chain Issues for the meat industry in Iowa. Another project is to bridge the gap for more informed and accurate sustainability commitments and progress tracking. The team partnered with industrial partner: miniPCR bio, to have workshops for training Waukee APEX high school students (April) and Iowa high school teachers. They built a corn wet milling LCA model (cradle to plant gate) for the Corn Refiners Association (CRA), which was used by the corn wet milling industry to improve process operations and lower environmental footprints. The team included 6 undergraduate students and 8 graduate students (2 Ph.D., 6 M.S.) in the projects and published 5 peer-reviewed papers in professional journals in FY2023/2024.
Michigan
Dr. Chris Saffron at Michigan State University compared portable to stationary biochar production and found that portable biochar yields are substantially lower than stationary, though more biomass is accessible by portable systems. He also examined pyrolysis and anaerobic digestion in tandem, on farms and at wastewater treatment plants. Circularity of plastics was considered, finding that a microplastic impact category needs development for life cycle assessment.  
Minnesota 
The AES team at UMN collaborated with municipal and industrial partners to validate technology feasibility and deployment readiness across Minnesota waste infrastructure. They conducted life cycle and techno-economic analyses (LCA/TEA) of cMAP, pyrolysis, and NTP systems under pilot-scale and mobile operation scenarios, and modelled the integrated landfill treatment strategies combining algae-based remediation, pyrolysis, and PFAS destruction for environmental and economic outcomes. 
Nebraska
The AES team at University of Nebraska Lincoln conducted simulation modeling combined with applied statistics facilitates evidence-based decision-making to guide policy analysis. They aim to develop an integrated modeling framework of the Corn-Water-Ethanol-Beef (CWEB) nexus as a tool for decision-making that can also be an educational resource to foster systems thinking. The CWEB also provided an interesting case to study circular bioeconomy. This project centers on a specific case study around a corn-based ethanol biorefinery in Nebraska to analyze the transition to a more circular system. The simulation can provide insights to discuss what happens if we move one step closer to or away from circularity. 
North Dakota
The AES team at North Dakota State University used advanced models to provide system level analytics to enable sustainable feedstock supply and conversion technologies. 
Ohio
The AES team at Ohio State University led by Dr. Ajay Shan conducted techno-economic and life cycle analyses (TEA and LCA) of different agricultural and biobased systems, such as cotton and camelina production, logistics and conversion. 
Pennsylvania 
Dr. Juliana Vasco-Correa led another group to design and test a lab-scale solid-state bioreactor to mitigate dilute methane emissions, envisioning a biobased system that can benefit economically from carbon markets. They performed anaerobic digestion of grasses (e.g., prairie, winter rye, corn stover)  to gas and tested soil application of the digestates. They started a new project to work on anaerobic co-digestion of ice cream waste. The group published an open-source superstructure-based optimization model to assess emerging routes for lignin valorization with biological upgrading, and a spreadsheet techno-economic analysis of small-scale pelleting to compare centralized pelleting, versus on-farm pelleting in PA, and a preliminary process and techno-economic model for anaerobic co-digestion of grasses in dairy farms. 
Tennessee
Dr. Abdoulmoumine developed and refined integrated decision support modeling tools for identifying suitable areas for miscanthus production and for biorefinery location to co-optimize economic, environmental, and social benefits. Also, he developed and a technoeconomic analysis and life cycle assessment for hardwood forest residue depot systems in Tennessee.
Texas
The TAMU Group incorporated LCA and TEA in all of the projects implemented. They included numerous circular economy concepts in they research projects, such as carbon footprint (CF), carbon capture and sequestration (CCS), and carbon intensity (CI). They followed the ASABE circular bioeconomy principles in their projects implemented. They completed LCA and TEA for the design and development of in-motion pyrolizer attached to a commercial 3-row Zurn corn and sorghum combine. 
Virginia
The AES team conducted TEA to evaluate the economic feasibility of converting dried distiller’s grain with soluble (DDGS) into antioxidant peptides. The resulting information can guide researchers and producers for technology commercialization.
Washington
The AES team evaluated the commercial feasibility and identify potential technical barriers of lignocellulosic sugar platform. A discounted cash flow calculation was employed to determine the minimum sugar selling price (MSSP) that would achieve an after-tax internal rate of return of 10 %. In this TEA model, it was assumed that wastewater treatment costs would be eliminated, as the spent liquor was to be used directly for fertilizer applications.
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12. Y. Ma, Y. Wang. Development of an efficient recombinant protein expression system in Clostridium based on the bacteriophage T7 system. AIChE annual meeting, Oct. 27- Oct. 31, San Diego, CA

13. Geronimo, C, and ES Spang (2025) Investigating the potential of decentralized anaerobic digesters in a circular bioeconomy [Poster] 12th International Conference on Industrial Ecology, Singapore, July 3, 2025.

14. Lamoureaux, Y, C Corbett, S Rodilitz, and ES Spang. (2025). Divert or Donate? Stakeholder Perspectives on California’s SB 1383 waste diversion and food recovery efforts. [Paper presentation]. The Association for the Study of Food and Society and the Agriculture, Food and Human Values Society’s Annual Conference, June 18-21, 2025. Corvallis, OR.

15. Mabe, L and ES Spang. (2025). Scales of Circularity: A Spatial Material Flow Analysis (MFA) of Composting Systems in California. [Paper Presentation]. The American Association of Geographers (AAG), March 24-28, 2025, Detroit, MI

16. Kakadellis S, CW Simmons, and ES Spang. (2024). From garbage to garden: applying food waste-derived fertilizers in California’s San Joaquin Valley community gardens. [Poster + flash talk]. Annual California Bioresources Alliance Symposium, November 19-20, 2024, Davis, CA.

17. Larrañaga Tapia, M, K Ni, S Kakadellis, CW Simmons, I Tagkopoulos, and ES Spang. Digital Atlas of Food and Agricultural Byproducts in California. 30th International Symposium on Sustainable Systems and Technology – ISSST, June 17-20, 2024, Baltimore, MD.

18. Kakadellis, S, CW Simmons, and ES Spang. Transformative urban agriculture: applying food waste-derived fertilizers in Community Learning Gardens. 31st International Symposium on Sustainable Systems and Technology – ISSST, June 17 - 20, 2024, Baltimore, MD. 

19. El Mashad, H. and R. Zhang: Biofertilizers and Bioplastics from Anaerobically Digested Food Waste: A Literature Review, Presentation at ASABE 2024 International Meeting. July 30. Anaheim, CA.

20. Graff, K., M. Siu, A. Hobby, J. Martinez, C. Lee, H. El-Mashad and R. Zhang: Characterization of Polyhydroxyalkanoates (PHA) Produced from Cheese Byproducts by Halophilic Microbes, Presentation at ASABE 2024 International Meeting. July 30. Anaheim, CA.

21. Graff, K., A Hobby, H. El Mashad and R. Zhang: Production of Polyhydroxyalkanoates (PHA) from Cheese Byproducts by Halophilic Microbes, Presentation at ASABE 2024 International Meeting. July 30. Anaheim, CA.

22. Cao, L., A. Chio, Y. Chen, H. M. El Mashad, Z. Pan and R. Zhang: Techno-Economic Analysis of an Industrial Scale System for Producing Filamentous Fungal Biomass from Almond Hulls, Presentation at ASABE 2024 International Meeting. July 30. Anaheim, CA.

23. Zhang, R.: Transforming Whey Permeate into Bioplastics, Invited Presentation at International Whey Conference. September 17. Dublin, Ireland.

24. Smith, M., H. Edalati, H. El-Mashad and R. Zhang : Evaluation of Deproteinized Fermentation Residues for Biomethane Production, Presentation at ASABE 2024 International Meeting. July 30. Anaheim, CA.

25. Olubiyo, O. J. Ferreira, S. Optimizing Mycoprotein Production from Immature Rice Kernels Using Neurospora crassa. The 5th International Electronic Conference on Foods. Online, 2024.

26. Ferreira, S. Opportunities to produce (myco)protein using rice by-products, Arkansas Rice Processing Industry Alliance, 2025.

27. Saffron, C.M.3; Schröder, U.; Wark, C.; Cassanova, J.; Melaie, K.; Jackson, J.E.; Barton, S.C. “Future fuels and chemicals from electrocatalytic upgrading: advancing kinetic understanding using operando spectroscopic approaches and quantum chemical modeling.”  Presentation given at the Joint NSF-DFG Elechemistry Workshop.  September 16th, 2024. Braunschweig, Germany. 
28. Kasad, M.R.1; Jackson, J.E.; Barton, S.C.; Schröder, U.; Saffron, C.M.3 “Exploring interactions between compounds during bio-oil electrocatalytic hydrotreatment.” Poster given at the Electrochemistry 2024 conference.  September 17th, 2024. Braunschweig, Germany.

29. Zhang, Z.1; Saffron, C.M.3; Jackson, J.E. “Mapping biomass fast pyrolysis reaction pathways using heterotrophic Arabidopsis thaliana cell culture.” Presentation given at ASABE Annual International Meeting 2024.  July 30th, 2024. Anaheim, CA.

30. Saffron, C.M.3, Sak, R.1 “Policies to support biomass intercropping to feed fast pyrolysis and electrocatalysis depots that produce hydrocarbon fuels.”  Poster given at ASABE Annual International Meeting 2024.  July 30th, 2024. Anaheim, CA.

31. Kasad, M.R.1; Jackson, J.E.; Saffron, C.M.3 “Furfural Electrocatalytic Hydrogenation: formyl group reduction and heteroaromatic ring saturation on activated carbon cloth supported ruthenium.” Poster given at the S1075 Multistate Meeting and Symposium.  July 26-27, 2024.  Brookings, SD. 

32. Zhang, Z.1; Jackson, J.E.; Saffron, C.M.3 “Investigation of pyrolysis reaction pathways using Arabidopsis thaliana cells.” Poster given at the American Society of Mass Spectrometry Sanibel Conference.  January 21-24, 2024.  St. Petersburg, FL.

33. Lira, C. T.; Killian, W. G.; Norfleet, A. T.; Peereboom, L.; Jackson, J. E. Spectroscopic Quantification of Cooperative Bonding of Alcohols. In Twenty-Second Symposium on Thermophysical Properties; Boulder, CO, 2024.

34. Kolah, A. A.; Lira, C. T. Generalization of RTPT for Modeling Association in Multicomponent Mixtures. In 33rd Annual Midwest Thermodynamics and Statistical Mechanics Conference; Ann Arbor, MI, 2024.

35. Kolah, A. A.; Lira, C. T. Association Modeling of Ethanol + Chloroform + Dioxane. In AIChE Annual Meeting, San Diego, CA; 2024.

36. Roger Ruan, Leilei Dai, Nan Zhou, Yuting Li, Yuxi Chen, Kirk Cobb, Juer Liu, Yunpu Wang, Hui Li, Yaning Zhang, Xuesong Zhang, Yayun Zhang, Yunfeng Zhao, Hanwu Lei. 2025. Advanced Waste Valorization Technologies Towards Sustainable Waste Treatment and Utilization. East China University of Technology College of Chemical Engineering seminar, Shanghai, May 14, 2025.

37. Roger Ruan, Leilei Dai, Nan Zhou, Yuting Li, Yuxi Chen, Kirk Cobb, Juer Liu, Yunpu Wang, Hui Li, Yaning Zhang, Xuesong Zhang, Yayun Zhang, Yunfeng Zhao, Hanwu Lei. 2025. Advanced Thermochemical Conversion Towards Sustainable Solid Waste Treatment and Utilization. China Agricultural University College of Engineering seminar. Beijing, May 13, 2025.

38. Roger Ruan, Leilei Dai, Nan Zhou, Yuting Li, Yuxi Chen, Kirk Cobb, Juer Liu, Yunpu Wang, Hui Li, Yaning Zhang, Xuesong Zhang, Yayun Zhang, Yunfeng Zhao, Hanwu Lei. 2025. Catalytic Microwave-Assisted Pyrolysis Towards Sustainable Solid Waste Treatment and Utilization. 2025 Organic Solid Waste Treatment and Utilization Conference. Xian, May 11, 2025.

39. Roger Ruan, Junhui Chen, Ana Lobo-Moreira, Leilei Dai, Nan Zhou, Yuting Li, Yuxi Chen, Shan Liu, Kirk Cobb, Lu Wang, Juer Liu. 2025. Advancing Sustainable Wastewater Treatment and Utilization in a Circular Economy, Global Perspectives on Digital/Smart Agriculture Webinar Series - Circular Bioeconomy in Agriculture, organized by University of Illinois at Urbana-Champaign) and National Taiwan University.
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43. Roger Ruan. 2024. Integrated approaches for the removal and destruction of PFAS in landfill leachate. UMN Southeast Regional Sustainable Development Partnership and Bridgewater Township project meeting and site visit. St. Paul, MN. November 26, 2024.
44. Brian Bauer and Roger Ruan. 2024. Catalytic Microwave Assisted Pyrolysis Technology. 19th Annual California Bioresources Alliance Symposium – Refining California’s Future: Innovating Together for a Thriving Circular Bio-Economy. University of California, Davis, CA. November 19, 2024.
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46. Roger Ruan, Leilei Dai, Suman Lata, Yuchuan Wang, Yuxi Chen, Ana Lobo-Moreira, Junhui Chen, Xiangyang Lin, Yunpu Wang, Hui Li, Yuhuan Liu, Kirk Cobb, Hanwu Lei. Innovative Catalytic Microwave-Assisted Pyrolysis Technology for Sustainable Solid Waste Utilization. State University of Goiás seminar. Anápolis, Brazil. November 13, 2024.

47. Roger Ruan, Junhui Chen, Suman Lata, Leilei Dai, Ana Lobo-Moreira,Charles Ayers, Yuting Li, Yuxi Chen, Shan Liu, Archer Anderson, Kirk Cobb, Lu Wang, Juer Liu, Jiwei Zhang.2024. Sustainable technologies for wastewater treatment towards circular economy development. State University of Goiás seminar. Anápolis, Brazil. November 11, 2024.
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52. Roger Ruan. 2024. Development of Catalytic Microwave-Assisted Pyrolysis Technology for Solid Waste Utilization. 2024 IMPI fall webinar series. October 15, 2024.

53. Roger Ruan, Suman Lata, Junhui Chen, Leilei Dai, Charles Ayers, Yuting Li, Yuxi Chen, Shan Liu, Archer Anderson, Kirk Cobb, Lu Wang, Juer Liu, Jiwei Zhang. 2024. PFAS Remediation from Leachate and Other Wastewater. 2024 IonE Annual Meeting. Minneapolis, MN, September 27, 2024.
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57. Roger Ruan. 2024. Non-thermal Plasma Generated by Concentrated High Intensity Electric Field (CHIEF) for Nitrogen Reduction Fixation. IHI Site Visit Meeting. St. Paul, MN. August 22, 2024.
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61. Roger Ruan, Leilei Dai, Suman Lata, Nan Zhou, Haotian Fei, Yuchuan Wang, Yuxi Chen, Cassiano Oliveira, Ana Lobo-Moreira, Yunpu Wang, Hui Li, Yunfeng Zhao, Xiangyang Lin, Yuhuan Liu, and Kirk Cobb. 2024. Catalytic Microwave-assisted Pyrolysis of Solid Wastes for Energy and Fuels Production. Shandong Jianzhu University seminar. Jinan, Shandong. August 8, 2024.

62. Roger Ruan, Leilei Dai, Junhui Chen, Shan Liu, Lu Wang, Yuxi Chen, Kirk Cobb, Nan Zhou, Hanwu Lei. 2024. Solid and Liquid Waste Utilization for Sustainable Circular Economy Development. China Agricultural University seminar. Beijing. August 4, 2024.

63. Roger Ruan, Leilei Dai, Yuchuan Wang, Suman Lata, Juer Liu, Yanling Cheng, Xiangyang Lin, and Hanwu Lei. 2024. Microwave Technology for Solid Waste Treatment and Aerosol Disinfection. IMPI’s 58th Annual Microwave Power Symposium (IMPI 58), invited Plenary Session speaker. Washington, DC. May 30, 2024.

64. Roger Ruan. 2024. Catalytic Microwave-assisted Pyrolysis Technology for Recycling/Upcycling Waste Plastic Packaging Materials and Mixed Packaging Wastes. Circular Processing, Packaging, and Food Loss &amp; Waste Workshop organized by the American Society of Agricultural and Biological Engineers (ASABE) Circular Bioeconomy Systems Institute (CBSI). Chicago, IL. April 24, 2024.

65. Roger Ruan. 2024. Advancing Technologies for A Sustainable Circular Economy. 3M Tech Form Climate Chapter Meeting feature speaker. Maplewood, MN. April 22, 2024.

66. Roger Ruan. 2024. Intervention technologies towards sustainable circular animal and food production. Tai Kun (Tycoon) Group Meeting, Chang Ji, Xinjiang, March 27, 2024.

67. Roger Ruan, Leilei Dai, Suman Lata, Haotian Fei, Yuxi Chen, Cassiano Oliveira, Yanling Cheng, Xiangyang Lin, Yunpu Wang, Yuhuan Liu, Kirk Cobb, Hanwu Lei. 2024. Catalytic microwave-assisted pyrolysis for sustainable PFAS remediation and waste plastics utilization. Invited speaker of the Division of Catalysis Science and Technology’s session on Catalyst Development and Process Integration for Biomass and Waste Derived Fuels and Chemicals at the ACS Spring Meeting, New Orleans, LA. March 19, 2024.

68. Roger Ruan, Leilei Dai, Suman Lata, Haotian Fei, Yuchuan Wang, Yuxi Chen, Cassiano Oliveira, Ana Lobo-Moreira, Junhui Chen, Yanling Cheng, Xiangyang Lin, Yunpu Wang, Yuhuan Liu, Kirk Cobb, Fei Yu, Hanwu Lei. 2024. Thermochemical Conversion – Pyrolysis and Gasification - Catalytic microwave-assisted pyrolysis of solid wastes for circular economy development. Guest lecture to BBE 4713/5713. March 15, 2024.

69. Roger Ruan. Sustainable Dairy and Food Production Technologies and Systems. Yili and Cargill visit meeting. St. Paul, Minnesota. March 8, 2024.

70. Roger Ruan, Leilei Dai, Suman Lata, Haotian Fei, Yuchuan Wang, Yuxi Chen, Cassiano Oliveira, Ana Lobo-Moreira, Junhui Chen, Yanling Cheng, Xiangyang Lin, Yunpu Wang, Yuhuan Liu, Kirk Cobb, Hanwu Lei. 2024. Catalytic microwave-assisted pyrolysis of solid waste for circular economy development. Pennsylvania State University Chemical Engineering Department seminar. State College, PA, February 22, 2024.

71. Roger Ruan, Jianfei Guo, Yuchuan Wang, Kirk Cobb, Juer Liu, Yanling Cheng, Yuancai Lyu, Peng Peng, Xiangyang Lin. 2024. Catalytic Nitrogen Fixation using Concentrated High Intensity Electric Field (CHIEF) Generated Non-thermal Plasma (NTP). IHI Americas Visit meeting. Minneapolis, Minnesota. February 8, 2024.

72. Roger Ruan. 2024. Systematic Intervention for Sustainable Circular Animal and Food Production. Yuexiu Swine Production Company seminar. Guangzhou. January 12, 2024.

73. Roger Ruan. 2024. Nonthermal processing technologies development and applications in food pasteurization. Nanchang University College of Food Science and Engineering seminar. Jiangxi. January 11, 2024.

74. Roger Ruan. 2024. Innovative Technologies for Sustainable Circular Economy Development. Putian College seminar. Fujian. January 8, 2024.

75. Barretto, R., Qi, G., Rajpurohit, B., Jones, C., Sun, X. S., Li, Y., Wang, D. 2025. Bio-based hempseed protein adhesives with enhanced properties and performance – American Society of Agricultural and Biological Engineers Annual International Meeting, Sheraton Centre Toronto Hotel, 123 Queen St. West, Toronto, Ontario, Canada, July 13-16, 2025.

76. Barretto, R., Qi, G., Jones, C., Sun, X. S., Li, Y., Wang, D. 2024. Sticky solutions: Hemp proteins for sustainable wood adhesives. Research and the State, Kansas State University, Manhattan, Kansas, U.S.A., October 30, 2024.

77. Barretto, R., Qi, G., Jones, C., Sun, X. S., Li, Y., Wang, D. 2025. Sticky solutions: Hemp proteins for sustainable wood adhesives. Capitol Graduate Research Summit (CGRS), State of Kansas Capitol Building, Topeka, Kansas, U.S.A., March 25, 2025.

78. Barretto, R., Wang, D. 2025. Stronger connections: The crosslinker boost in protein adhesives. K-State Graduate, Research, Art, and Discovery (K-GRAD) Forum, Kansas State University, Manhattan, Kansas, U.S.A., March 12, 2025.

79. Mattioni, B., Tilley, M., De Leon, J., Bean, S., Brabec, D., Wang, D. 2025. Quantification of Ergosterol in Wheat and Sorghum using HPLC DAD. San Diego, CA, March 23-27, 2025.

80. Weiss, T., Barretto, R. 2025. Creative Consortiums Startup Pitch. ASABE 2025 Annual International Meeting, Toronto, Ontario, Canada, July 13-16, 2025.

81. Weiss, T., Hong, S., Xiao, R., Wu, X., Li, Y., Tilley, M., Wang, D. 2025. Assessment of granular starch hydrolysis enzyme on ethanol yield from partially swollen sorghum starch and analysis of extracted protein properties. ASABE 2025 Annual International Meeting, Toronto, Ontario, Canada, July 13-16, 2025.

82. Wilkins, M.R. 2024. Value-Added Processing of Maize (Corn) Fiber. Institute of Food Technology. Campinas, SP, Brazil, September 4, 2024.

83. Zhao, J. Optimizing feedstock pretreatment for sustainable biorefineries. Frontiers in Biorefining, St. Simons Island, Georgia, September 30- October 3, 2024.

84. Oyewole T., E. Monono, and E. Biggane. 2025. Performance of UV weathered biocomposite materials from different bio-based epoxy blends. AOCS Annual Meeting & Expo in Portland, OR April 27-30, 2025

85. Kudirat Alarape, Ademola Hammed, Clementson Clairmont, Ewumbua Monono (2025). Development of Biochar–Biocatalyst for Soymeal Protein Hydrolysis. 5th Annual NDSU Soybean Symposium, Oceti Sakowin Ballroom, NDSU Memorial Union, North Dakota State University, Fargo.

86. T. Ayodele, C. Clairmont, and A. Hammed, “Microbial protein production using a controlled feeding strategy,” in Proc. 5th Annual NDSU Soybean Symposium, North Dakota, 2025.

87. T. Ayodele, C. Clairmont, and A. Hammed, “Effects of temperature and inoculum concentration on microbial protein yield and glucose utilization efficiency in Klebsiella oxytoca M5A1,” in Proc. ASABE North Central Intersectional Conf., 2025.

88. T. Ayodele, C. Clairmont, and A. Hammed, “Microbial protein and metabolite profiles of Klebsiella oxytoca M5A1 in a bubble column bioreactor,” in Proc. 47th Symp. on Biomaterials, Fuels and Chemicals, 2025.

89. Tufaique, T., Tazeen, H., Joice, A., Gupta, M. J., Igathinathane, C. 2025. Integrating AI and remote sensing for crop disease monitoring: A review of current trends. 2025 ASABE North Central Intersectional Conference, North Dakota State University, Fargo, ND. 24-25 April 2025. 
 
90. Joice, A., Tufaique, T., Tazeen, H., Gupta, M. J., Igathinathane, C. 2025. Automated real-time plant health monitoring prototype model in greenhouse using Raspberry Pi and triad spectroscopy sensor. 2025 ASABE North Central Intersectional Conference, North Dakota State University, Fargo, ND. 24-25 April 2025. 

91. Tazeen, H., Tufaique, T., Joice, A., Gupta, M. J., Igathinathane, C. 2025.  2025. Automated characterization of wheat grain morphology using computer vision techniques. 2025 ASABE North Central Intersectional Conference, North Dakota State University, Fargo, ND. 24 - 25 April 2025. 

92. Gupta, M. J., Tazeen, H., Joice, A., Tufaique, T., Igathinathane, C. 2025. Assessing physico-chemical and textural properties of wheat-cashew apple-finger millet flour composite based cookies using ImageJ. 2025 ASABE North Central Intersectional Conference, North Dakota State University, Fargo, ND. 24 - 25 April 2025. 

93. Toledo, D., Hendrickson, J., Liebig, M., Kobilansky, C., Carrlson, A., Kronberg, S., Christensen, R., Archer, D., Branson, D., Rand, T., Campbel, J., Igathinathane, C. 2025.  Multi-species grazing, mob grazing, and fire effects on cool-season grass invaded rangelands of the northern great plains of North America. XII International Rangeland Congress, Australia, 2025.

94. Kudirat Alarape, Ademola Hammed, Niloy Chandra Sarker, Clementson Clairmont, Ewumbua Monono (2024). Soymeal Protein Extraction and Comparative Analysis with Soy Protein Isolate. S-1075 Multistate Research Project Annual Meeting, South Dakota State University, Brookings, SD, USA 

95. T. Ayodele, C. Clairmont, E. Monono, and A. Hammed, “Microbial protein production using lignocellulosic biomass (switchgrass) and Klebsiella oxytoca M5A1—a nitrogen fixer,” in Proc. S-1075 Multistate Project 2024 Annual Meeting and the Symposium on Science and Technology Driving the Bioeconomy, South Dakota, 2024. 

96. Joice, A., Tufaique, T., Tazeen, H.,  Igathinathane, C. 2024. A comparative analysis of machine learning and feature selection techniques for estimating corn biomass using multispectral satellite imagery. NDSU All Agriculture Conference, November 5-7, 2024, Fargo, ND.

97. Tufaique, T., Tazeen, H., Joice, A., Igathinathane, C. 2024. Simulating plant grazing and evaluation using machine vision technology. NDSU All Agriculture Conference, November 5-7, 2024, Fargo, ND.

98. Tazeen, H., Joice, A., Tufaique, T.,  Igathinathane, C. 2024. Optimizing plant growth through light management: Exploring the effects of light quality and intensity. NDSU All Agriculture Conference, November 5-7, 2024, Fargo, ND.

99. Tufaique, T.,  Joice, A., Tazeen, H.,Igathinathane, C. 2024. Inter-relationship between water and phytopathology: Consequences for sustainable agricultural practices. 2024 South Dakota Student Water Conference. Agricultural and Biosystems Engineering Department, SDSU, October 15, 2024, Brookings, SD.
 
100. Tazeen, H., Tufaique, T., Joice, A., Igathinathane, C. 2024. Adapting circular water management practices for agriculture through balancing water quality. 2024 South Dakota Student Water Conference. Agricultural and Biosystems Engineering Department, SDSU, October 15, 2024, Brookings, SD. 
 
101. Joice, A., Tazeen, H., Tufaique, T., Igathinathane, C. 2024. A dynamic weather-responsive irrigation system using Raspberry Pi for predictive water management. 2024 South Dakota Student Water Conference. Agricultural and Biosystems Engineering Department, SDSU, October 15, 2024, Brookings, SD.
 
102. Tazeen, H., Igathinathane, C. 2024. Microgreens: Pioneering a sustainable future. ND Control Environment Agriculture Conference, September 18, 2024, Memorial Union, NDSU, Fargo, ND.
 
103. Tazeen, H., Joice, A., Tufaique, T., Igathinathane, C. 2024. Circular bioeconomy approaches for the poultry manure management. ASABE Paper No. 2400405, ASABE Annual International Meeting, July 28 - 31, 2024, Anaheim, California.
104.  
105. Tazeen, H., Tufaique, T., Joice, A., Igathinathane, C. 2024. Microgreens and organic waste management through circular bioeconomy. ASABE Paper No. 2400406, ASABE Annual International Meeting, July 28  -  31, 2024, Anaheim, California.
 
106. Joice, A., Tazeen, H., Tufaique, T., Igathinathane, C. 2024. From pixels to harvests: Corn biomass estimation through satellite imagery normalized difference texture index driven machine learning. ASABE Paper No. 2400688, ASABE Annual International Meeting, July 28 - 31, 2024, Anaheim, California.
 
107. Joice, A., Tufaique, T., Tazeen, H., Igathinathane, C. 2024.  LeafGuard AI: Innovating corn health with Raspberry Pi-powered site-specific disease detection. ASABE Paper No. 2400693, ASABE Annual International Meeting, July 28  -  31, 2024, Anaheim, California.
 
108. Tufaique, T., Joice, A., Tazeen, H., Igathinathane, C. 2024. Grazing revolution 360°: Java real-time 3D and 2D transformation simulation of grazing plant. ASABE Paper No. 2400777, ASABE Annual International Meeting, July 28  -  31, 2024, Anaheim, California.
 
109. Tazeen, H., Tufaique, T., Joice, A., Igathinathane, C. 2024. Enhancing microgreen sustainable production through soil reuse using circular bioeconomy.  Science and Engineering for a Biobased Industry and Economy (S-1075), July 25, 2024, SDSU Brookings, SD, USA. “Travel award” awarded $330.
 
110. Joice, A.,Tazeen, H., Tufaique, T.,  Igathinathane, C. 2024. Developing a lightweight machine learning model to estimate corn biomass through satellite imagery for edge computing. ITSC. ASABE North Central Regional Section Meeting, SDSU, April 11-12, 2024. Brookings, SD. 
 
111. Tazeen, H., Joice, A., Tufaique, T., Igathinathane, C. 2024. An overview circular bioeconomy practices for croplands and rangelands. ITSC. ASABE Norh Central Regional Section Meeting, SDSU, April 11-12, 2024. Brookings, SD. 
 
112. Tazeen, H., Tufaique, T., Joice, A., Igathinathane, C. 2024. Harnessing the potential of microgreens - Investigating their nutritional qualities. ITSC. ASABE North Central Regional Section Meeting, SDSU, April 11 - 12, 2024. Brookings, SD. 
 
113. Tufaique, T., Tazeen, H., Joice, A., Igathinathane, C. 2024. Utilizing neural compute stick for real-time deployment of deep convolutional neural networks in agriculture. ITSC. ASABE North Central Regional Section Meeting, SDSU, April 11-12, 2024. Brookings, SD. 
 
114. Joice, A.,Tazeen, H., Tufaique, T.,  Igathinathane, C. 2024. Real-time UAV image stitching using Raspberry Pi for precision agricultural field applications.  “NDSU Student Research Day” organized by NDSU EXPLORE, Gamma Sigma Delta, and the Graduate Student Council. April 10, 2024, NDSU, Fargo, ND.
 
115. Tufaique, T., Tazeen, H., Joice, A., Igathinathane, C. 2024. A review of the development and exploration of deep learning architectures for the identification of crop diseases. “NDSU Student Research Day” organized by NDSU EXPLORE, Gamma Sigma Delta, and the Graduate Student Council. April 10, 2024, NDSU, Fargo, ND.
116. A. Khanal, A. Shah. 2025. Evaluating the techno-economics of camelina oilseed production and logistics. CFAES Annual Research Forum, April 10, Columbus, OH. [Poster]
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118. B. B. Rana, A. Khanal, J. Wanjura, E. Barnes, A. Shah. 2025. Techno-environmental assessment of cotton stalks as solid fuel. The CFAES Research Forum, April 10, Columbus, OH. [Poster]
119. Ye, X., and C. J. Doona.  2024.  Functionalities of glycerol and nonthermal plasma in dyeing recalcitrant para-aramid textile.  AOCS Annual Meeting & Expo, Apr. 29, Montreal, Quebec, Canada.
120. D.G. Hayes, AF Astner SV Pingali, HM O'Neill, BR Evans, VS Urban, W.-R. Chen, K Littrell, Dynamics between nanoplastic and soil particles suspended in water: a small-angle neutron scattering (SANS) and Ultra-SANS (USANS) Study, American Conference on Neutron Scattering (ACNS), Knoxville, TN, June 23-27, 2024. 

121. DG Hayes, DH D'Souza, M Senanayake, SV Pingali, VS Urban, Gramicidin and Chlorhexidine Encapsulated in Bicontinuous Microemulsions: Antimicrobial Activity Performance and Their Impact on Self-Assembly, 2024 International Forum on Food Security and Food Science and Technology Innovation, Wuhan, China, September 20-22, 2024.

122. C Miles, DG Hayes, K Sarpong, N Shcherbatyuk, LW DeVetter, 2025, Soil-biodegradable plastic mulch to reduce plastic pollution, International Society for Horticultural Science, X International Strawberry Symposium, Yancheng, China, 16-21 March
123. DG Hayes, M Flury, SM Schaeffer, S Sistla, 2025, Do Microplastics in Agricultural Ecosystems Threaten Food Supply? AAAS Conference, Boston, 14 February
124. Mohammad Uzair Shah and Nourredine Abdoulmoumine. Integrated GIS-based Decision Support Model for Optimal Biomass Preprocessing Site Identification Using Sociodemographic, Economic, and Environmental Analysis. ASABE 2024 Annual International Meeting, Anaheim, CA, July 28-31, 2024.

125. Mohammad Uzair Shah, Nourredine Abdoulmoumine, and Oluwafemi Oyedeji. Identification of potential Miscanthus x giganteus (Mxg) Production Areas in Tennessee using an Integrated GIS-based Multicriteria Decision Support System Modeling. USDA Hatch S1075 Annual Meeting, Brookins, SD, July 25-26, 2024.

126. Yang Li and Nourredine Abdoulmoumine. Catalytic solvolysis, fractionation, and hydroprocessing of lignin from hybrid poplar into sustainable aviation fuel hydrocarbons. ASABE 2024 Annual International Meeting, Anaheim, CA, July 28-31, 2024.

127. Conner Pope, Katie Jones, and Nourredine Abdoulmoumine. Random Forest Model Development for Predicting CO2 Adsorption on Biochar and Activated Biochar. 2024 Frontiers in Biorefining, September 30-October 3, 2024. St. Simons Island, GA.

128. Mohammad Uzair Shah, Nourredine Abdoulmoumine, Oluwafemi Oyedeji. GIS-based multi-criteria decision support model for energy crop system analysis. 2024 Frontiers in Biorefining, September 30-October 3, 2024. St. Simons Island, GA.

129. Capareda, Sergio C. 2024. Waste to Energy (WTE) Conversion Technologies via Fluidized Bed Pyrolysis/Gasification for a Circular Economy. Keynote Speaker at 2024 Annual National Meeting of Korea Institute of Chemical Engineers held on April 24-26, 2024 at Jeju Island, South Korea.

130. Adarsh Kumar, Abhishek Kumar, Daniel Santosa, Huamin Wang, Peng Zuo, Chongmin Wang, Rafal Gieleciak and Bin Yang*. “A Simultaneous Depolymerization and Hydrodeoxygenation Process to Produce Lignin-Based Jet Fuel in Continuous Flow Reactor” 2024 AIChE Annual meeting, San Deigo, CA. Oct. 31st, 2024.

131. Z. Liu, J. Li, Q. Li, J. Arreola Vargas, L. Zhou, F. Lin, A. Ragauskas, B. Yang, F. Zhou, S. Dai, and J. Yuan. “Mechanism-Based Lignin Bioprocess and Biomaterial Design”. 2024 AIChE Annual meeting, San Deigo, CA. Oct. 31st, 2024.

132. Jinghao Li, Jorge Arreola Vargas, Cheng Hu, Zhihua Liu, Phatchaya Piriyathanasak, Rongchun Shan, Yunyan Wang, Xianzhi Meng, Chengcheng Fei, Bruce McCarl, Bin Yang, Arthur Ragauskas, Susie Dai and Joshua Yuan. “Multi-Stream Integrated Biorefinery for Sustainability and Economics” San Deigo, CA. Oct. 31st, 2024.

133. Jordy Bautista, John Miller, Bin Yang, “Hyperspectral Image Classification Using Convolutional Neural Networks and Data Augmentation.” 2024 Washington State University Undergraduate Research Symposium, Tri-Cities, WA. Oct. 28th, 2024

134. Shiva, Shuaishuai Ma, Austin Gluth, Fitria, Qianwen Lu, Tao Haiying, Xiaowen Chen, J.Y Zhu, and Bin Yang”, “A Chemical-Recovery-Free Sulfite-Based Pretreatment of Biomass for Low-Cost Sugar Production” 46th Symposium on Biomaterials, Fuels and Chemicals (SBFC), Washington DC, April 29th, 2024.

135. Zach Johnson, Natalie Sadler, William Chrisler, Hugh D. Mitchell, Bin Yang, Shulin Chen and Pavlo Bohutskyi, “Enrichment and Functional Characterization of A Hyper-thermophilic Lignocellulose Degrading Consortium” 46th Symposium on Biomaterials, Fuels and Chemicals (SBFC), Washington DC, April 29th, 2024.

136. Rachel Emerson, Vicki Thompson, and Bin Yang, “Modeling geospatial municipal solid waste generation” 46th Symposium on Biomaterials, Fuels and Chemicals (SBFC), Washington DC, April 29th, 2024.

137. Austin Gluth, Yunqiao (Joseph) Pu, Dehong Hu, Xiaowen Chen, Xiaolu Li, Arthur J. Ragauskas, Tong Zhang, Wei-Jun Qian, and Bin Yang, “A Multipronged Investigation of the Oleaginous Yeast Cutaneotrichosporon oleaginosum Cultivated on Alkali-purified Lignin” 46th Symposium on Biomaterials, Fuels and Chemicals (SBFC), Washington DC, April 29th, 2024.

138. Islas, Y. C., Joyce-Welsko, G., Baldridge, K., Berron, B., Crofcheck, C., Barzee, T. 2025. Life Cycle Assessment of Craft Scale Bourbon Production. American Society of Agricultural and Biological Engineers (ASABE) Annual International Meeting (AIM). Toronto, ON. 7/16/2025.

139. Roy, K. R., Sarhan, R., Talukdar, S., Barzee, T. 2025. Mycillage. Oral and Written Pitch Competition for Bioprocess Startups at 2025 ASABE AIM. Toronto, ON 7/15/25. 1st Place Winner. Barzee: Faculty Project Mentor.

140. Holliday, V. Barzee, T., Kim, M. 2025. Microbiome Insights for Improved Stability and Biomethane Production During Anaerobic Digestion of Heterogeneous Organic Wastes. Poster, ASABE AIM. Toronto, ON. 7/14/2025.

141. Islas, Y. C., Berron, B., Crofcheck, C., Barzee, T. 2025. Effect of Yeast and Bacterial Congener Formation in Bourbon Sweet and Sour Mash Fermentation. Oral, Annual James B. Beam Institute Industry Conference. Lexington, KY 3/17/2025.

142. Islas, Y. C., Berron, B., Crofcheck, C., Barzee, T. 2024. Influence of Lactic Acid Bacteria on Sour Mash Bourbon Fermentations. Oral, ASABE AIM. Anaheim, CA 7/31/24.

143. Talukdar, S., Barzee, T. 2024. Co-Immobilization of Microalgae and Bacteria with Filamentous Fungi: Mechanistic Insights and New Applications. Oral, ASABE AIM. Anaheim, CA 7/31/24. 

144. Talukdar, S., Islas, Y. C., Roy, K. R., Sarhan, R., Barzee, T. 2024. MyceColors. Oral and Written Pitch Competition for Bioprocess Startups at 2024 ASABE AIM. Anaheim, CA 7/30/24. 3rd Place Winner. Barzee: Faculty Project Mentor.

145. Talukdar, S., Barzee, T. 2024. Fungal-Assisted Immobilization of Microalgae for Customizable Bioproducts: A Modeling Approach. Oral, International Conference on Algal Biomass, Biofuels, and Bioproducts. Clearwater Beach, FL 6/10/24.

146. Roy, K. R., Byrd, Z., Sama, M. P., Barzee, T. 2025. Upcycling Bourbon Byproducts into Pure Mycelium Materials Using Rhizopus oligosporus. Poster, S-1075 The Science and Engineering for a Biobased Industry and Economy Annual Meeting. Fargo, ND. 7/10/25. Winner of graduate student poster competition. 

147. Talukdar, S., Alolaywi, H., Roy, K. R., Cheng, Y. T., Barzee, T. 2025. Evaluation of Filamentous Fungi as a Biobased Binder for Lithium-ion Batteries. Poster, S-1075 The Science and Engineering for a Biobased Industry and Economy Annual Meeting. Fargo, ND. 7/10/25

148. Akter, S. S., Zhang, Y., Shi, J., Barzee, T. 2025. Fate of PET Microplastics in Solid and Liquid Phases of Filamentous Fungi Fermentations. Poster, S-1075 The Science and Engineering for a Biobased Industry and Economy Annual Meeting. Fargo, ND. 7/10/25

149. Islas, Y. C., Joyce, G., Baldridge, K., Crofcheck, C., Berron, B., Barzee, T. 2025. Life Cycle Assessment of Craft Scale Bourbon Production. Poster, S-1075 The Science and Engineering for a Biobased Industry and Economy Annual Meeting. Fargo, ND. 7/10/25

150. Doyle, L., Xiong, Y., Barzee, T. 2024. Development of Fungal Hydrogels for 3D Bioprinting and Cellular Agriculture. Poster, ASABE AIM. Anaheim, CA. 7/30/24.

151. Roy, K. R., Byrd, Z., Barzee, T. 2024. Production of Pure Mycelium Materials with Bourbon Stillage as Substrate. Poster, ASABE AIM. Anaheim, CA. 7/30/24.

152. Talukdar, S., Barzee, T. 2024. Transforming Bourbon Thin Stillage into Valuable Fungal Pellets for Effective Stillage Treatment and Resource Recovery. Poster, ASABE AIM. Anaheim, CA. 7/28/24.

153. Islas, Y. C., Barzee, T. 2024. Impacts of Bourbon traditional sour mashing on spirit fermentations with Saccharomyces cerevisiae. Poster, Institute of Food Technologists (IFT) FIRST Annual Event and Expo. Chicago, IL. 7/15/24.

154. Manish Shrestha, Lin Wei. Integrate IoT and secure data transmission in a crop monitoring system. ASABE annual meeting, July 13 – 16, 2025, Toronto, Canada.
155. Saurav Marahatta, Lin Wei, Volker Brozel, Yajun Wu. Use biochar as N-fixing bacteria’s carrier to develop biofertilizer. ASABE annual meeting, July 13 – 16, 2025, Toronto, Canada.
156. Ozor Tochukwu, Lin Wei. Phosphoric acid activation of biochar for application in sustainable agriculture. ASABE annual meeting, July 13 – 16, 2025, Toronto, Canada.
157. S M Shamiul Alam, Lin Wei*. Effects of biochar and biofertilizer on corn production under greenhouse conditions. ASABE annual meeting, July 13 – 16, 2025, Toronto, Canada.
158. Saurav Marahatta, Lin Wei, Volker Brozel, Yajun Wu. Impact of Combining Biochar and Organic Amendments on N2-fixing Bacterial Colony Dynamics. ASABE North Central Regional Section Meeting. North Dakota State University. April 23- 25th, 2025. Fargo, ND 58102.
159. S M Shamiul Alam, Lin Wei*. Biochar-Based Controlled-Release Nitrogen Fertilizer in Corn Production. ASABE North Central Regional Section Meeting. North Dakota State University. April 23- 25th, 2025. Fargo, ND 58102.
160. S M Shamiul Alam, Lin Wei. Evaluate Biochar-Based Controlled-Release Nitrogen Fertilizer in Corn Field Trials. ASABE South Dakota Chapter Annual Meeting. April 3rd, 2025. South Dakota State University. Brookings, SD 57007.
161. Saurav Marahatta, Lin Wei, Ruanbao Zhou. Grow Cyanobacteria to Fix Nitrogen from Atmosphere for Developing Bio-Nitrogen Fertilizers. ASABE South Dakota Chapter Annual Meeting. April 3rd, 2025. South Dakota State University. Brookings, SD 57007.
162. Anne C. M. Cidreira, Lin Wei, Yajun Wu, Vander Luis Novaes Nunes, Robiul Islam Rubel, Shamuil Alam. Evaluating the Effects of Biochar-Based Controlled-Release Nitrogen Fertilizers on Corn Growth and Soil Nitrogen Dynamics in Greenhouse Tests. ASABE South Dakota Chapter Annual Meeting. April 3rd, 2025. South Dakota State University. Brookings, SD 57007. 
163. Inayat Rasool, Ivan Perez Olivera, Amee Parmar, Pappu K. Yadav, Lin Wei, Yajun Wu, Thomas F. Burks, Jianwei Qin, Moon S. Kim. Integrating Hyperspectral Imaging, Genetic Algorithm, and Machine Learning for Early Detection of Nitrogen Deficiency in Corn Leaves. The 4th annual AI in Agriculture conference. March 31st to April 2nd, 2025, Mississippi State University, Starkville, MS 39759
164. Lin Wei, Develop biochar based controlled release nitrogen fertilizers. February 7th, 2025. South Dakota State University. Brookings, SD 57007.
165. Lin Wei, Kasiviswanathan Muthukumarappan, and Ren Yang. Agricultural Experiment Station Report of food processing and food safety research in South Dakota. USDA NC-1023 Mult-State Project: Engineering for Food Safety and Quality, Annual Meeting, October 20-22, 2024, University of Hawaii, Manoa, Hawaii.
166. Anne C. M. Cidreira, Lin Wei, Tahmasb Hatami. Modeling of nitrogen release from biochar based controlled release nitrogen fertilizer in water. Annual South Dakota Water Conference. October 15, 2024. South Dakota State University. Brookings, SD 57007. 
167. Lin Wei, Perspectives of developing biochar-based control release nitrogen fertilizers for sustainable agriculture. Great Plains Biochar Conference, September 24th - 26th, 2024, Lincoln, Nebraska. 
168. Lin Wei. Development Biochar-based Biofertilizers for Sustainable Agriculture. Paper #: 2400551. ASABE annual meeting, July 27 – 31, 2024, Anaheim, California.
169. Abdus Sobhan, Kasiviswanathan Muthukumarappan, Lin Wei. Revolutionizing food safety: non-thermal cold plasma technology for effective microbial inactivation and food quality assurance. Paper #: 2400426. ASABE annual meeting, July 27 – 31, 2024, Anaheim, California.
170. Anne Cidreira, Lin Wei*. Enhancing Nitrogen Release Control in Biochar-Based Controlled Release Nitrogen Fertilizers, ASABE annual meeting, July 27 – 31, 2024, Anaheim, California.  
171. Manish Shrestha, Lin Wei. Integrate IoT and renewable energy in a crop monitoring system for sustainable smart precision agriculture. ASABE annual meeting, July 27 – 31, 2024, Anaheim, California.  
172. Robiul Islam Rubel, Lin Wei, Anne C. M. Cidreira, Abdulkarim Aldekhail, Gary Anderson. Production Interference on Microorganism Conservation in Biofertilizer Production from Biowastes. ASABE annual meeting, July 27 – 31, 2024, Anaheim, California.  
173. Robiul Islam Rubel, Lin Wei, 1Mithlesh, Nidhi Priya, Yajun Wu. Effects of varied biochar application rates with organic sources on soil microbial dynamics, nutrient availability, and yield potential of maize. ASABE annual meeting, July 27 – 31, 2024, Anaheim, California.
174. Lin Wei. Develop Biochar-based Biofertilizers to Change Nitrogen (N) Cycle for Sustainable Crop Production. TechConnect World Innovation Conference & Expo and SBIR/STTR Spring Conference, June 17-19, 2024, National Harbor, Maryland.

Patents
1. Redko, M.; Jackson, J.E.; Saffron, C.M.; Kilponen, K.M. “Methods for cellulose hydrolysis using sulfonated polyaromatic catalysts.” US Patent 12,303,876. Publication date: May 20, 2025.
2. Redko, M.; Jackson, J.E.; Saffron, C.M.; Lacivita, L. “Lignin extraction with volatile trialkylamines.” US Patent 12,202,852. Publication date: January 21, 2025.
3. Method for recycling the critical metals from spent lithium-ion batteries*. U.S. Provisional Patent 63/405,803 (Shi et al., total 5 co-inventers)
4. Hydrophobic deep eutectic solvent based lignocellulosic biomass processing*. U.S. Provisional Patent 63/524,334 (Shi et al., total 2 co-inventers)

Textbook, Book/Chapters 
1) Bataller, Butch and Sergio C. Capareda. 2023 Multi-feedstock biorefineries for converting agricultural wastes and microalgae into co-products (Chapter 19, pp. 1-71). In: Developing Circular Agricultural Production Systems (Edited by Prof. Barbara Amon). Scholar One Manuscript, Burleigh Dodds Series in Agricultural Science, BD Publishing, Germany. ISBN-13: 978-1-80-146256-3.
2) Capareda, S. C. 2023. Introduction to Biomass Energy Conversions. 2nd Edition. CRC Press Taylor and Francis Group, Boca Raton, FL. USA. ISBN-978-1-032-27833-9 (hbk); ISBN-978-1-032-27837-7 (pbk); ISBN-978-1-003-29430-6 (ebk); ISBN-978-1-032-27855-1 (eBook+). 
Dissertation/Thesis
1. Mahara, A. 2024. Production of polyhydroxyalkanoates (PHA) from batch fermentation of hemp wastes via co-fermentation of Cupriavidus necator with Paraburkholderia sacchari. M.S. Thesis. Manhattan, KS: Kansas State University.
2. Mugisha, C. 2024. Organic acids bioproduction from corn fiber (CF) using Actinobacillus succinogenes. M.S. Thesis. Manhattan, KS: Kansas State University.
3. Aicher, Emily Elizabeth; Engelberth, Abigail S. (2025). Factors Influencing Content and Availability of Lutein and Zeaxanthin in Distiller's Grains. Purdue University Graduate School. Thesis. https://doi.org/10.25394/PGS.28840421.v1
Collaborations and synergistic activities 
1) The investigators at University of California Davis collaborated with the AES teams from University of Arizona, University of Maryland, University of California Berkeley, etc. to advance biological conversion methods for food system residues in agricultural soils to produce biopesticides and improve soil health. They included the development of a new module on formulating recovered food streams to meet compositional targets in the graduate food systems and sustainability course at University of California Davis.
2) Dr. Simmons Lab in UC Davis continues its collaboration with the AES at the University of Arizona. In FY24/25, the UC Davis and Univerisity of Arizona stations collaborated to analyze and report data from collaborative field trials that examined biological methods for agricultural soil pest control..
3) The researchers at Univeristy of Minnesota collaborated with the investigators at the University of Missouri, Washington State University, Mississippi State University, Stanford University, Berkeley Lab — Lawrence Berkeley National Laboratory, NREL, Resynergi, Quasar Energy Group, Maas Energy. in research and grant writing activities. They continue to work with agencies and companies including Minnesota Metropolitan Council Environment Services, Holistic Health Farms, Forsman Farms, and Minesga.
4) Dr. Saffron in Michagan State University collaborated with SDSU, NDSU, and UK to submit a travel proposal to NSF, which was awarded in 2024.
5) Dr. Ruan in University of Minnesota continued collaborative activities with colleagues at Washington State University, and Mississippi State University on topics including biomass preprocessing, syngas production, and catalytic upgrading for waste conversion. We also engaged in research and proposal development with partners at Lawrence Berkeley National Laboratory, and the National Renewable Energy Laboratory (NREL), particularly around plastic waste valorization and plasma-based conversion systems. Additional technical collaboration occurred through interactions with Resynergi and Quasar Energy Group, as well as consulting dialogues with Cargill and IHI Corporation in support of industry-sponsored research. Regionally, we worked closely with Bridgewater township and Rice county, Minnesota Metropolitan Council Environmental Services, fire training facilities, landfill operators, and wastewater treatment facilities to coordinate pilot testing and site-based implementation of PFAS and microplastic treatment technologies.

Outreach activities (e.g., workshop, field days, K12 education activities, training, etcand Societal Outcomes 

1. Dr. Simmons Lab in UC Davis presented to an introduction and progress report on biosolarization (a biological method to inactivate pests in agricultural soils) at the UC ANR Imperial County Vegetable Production and IPM for Conventional and Organic Systems Workshop. This event connected directly with growers in the California Imperial Valley and resulted in two grower collaborations to demonstrate our soil treatments in their fields and educate them about the methods.

2. Dr. Simmons Lab in UC Davis worked with two commercial growers in the California Imperial Valley (one date palm grower and one vegetable grower) to discuss biological soil disinfestation treatments related to the project’s research. This led to demonstration trials on production acreage to educate the growers on soil treatment methods. Additionally, it expanded the range of cropping systems and regions for which the team has soil health and pest suppression data. 

3. Dr. Zhang from UC Davis presented their research on bioplastics in an article of National Geographic. https://www.nationalgeographic.com/science/article/bioplastic-biodegradable-compostable-plastic-pha. July 23, 2024.

4. Dr. Ruan in University of Minnesota team participated in several professional and community-facing outreach activities in FY24/25. These included invited presentations at academic and industry-focused conferences related to waste valorization, PFAS destruction, and catalytic pyrolysis. Notably, we hosted local site visits and consultation meetings with municipal landfill operators and wastewater managers to share progress on the algae-based PFAS capture and pyrolysis treatment system. These engagements served both as educational opportunities and technology transfer efforts. Additionally, our laboratory hosted students and visiting researchers, providing hands-on exposure to plasma systems, reactor design, and thermochemical conversion techniques.

5. Dr. Canneyen from North Dakota State University contributed to ASABE magazine, Resources. The title was “Open-source software for agricultural engineering” published May/June 8 – 11, 2024. www.asabe.org/Resource. American Society of Agricultural and Biological Engineers. St. Joseph, MI. (Magazine Article).

6. Dr. Womac from Tennesse provided sound engineering advice and research regarding the deployment of biomass logistics and the production of biomass field crops. Results include the impact of handling and transporting biological-sourced materials that introduce unforeseen factors into the equation for in-consistent properties that vary with environmental conditions. Research included the development of improved spray application procedures for spray penetration deeper in the foliage of field crops.


7. Dr. Abdoulmoumine from Tennesse University noted that the outcomes will benefit the public in the long-term by reducing the commercialization risk of biomass thermochemical conversion technologies and could increase the potential commercialization of technologies.

8. Dr. D. Brune from University of Missouri wrote an extension bulletin on aquaculture and visited 10 aquaculture sites in the North Central region.

9. Dr Capareda from Texas A&M hosted 2 REU (Reseach Experiencs for Undergraduate) students in the summer of 2025 from Beta Lab. The students worked on pyrolysis of biomass wastes for fuels and biochar production. He also has formal consulting work with Omnis Energy, West Virginia, USA and Circon Eneyrgy, Houston, Texas, USA.

10.  Dr. Yang from Washignton State University hired 2 high school students to work during the summer in his research group.

11. Dr. Barzee from University of Kentucky held Biodiesel production and purification demos  in June 2024 to annual 4-H Teen Conference participants

12. Dr. Barzee and Dr. Shi from University of Kentucky distrubted S1075-related materials in 2024 and 2025 offerings of BE-A-STAR and E-Day materials, which engaged with local communities (K-12 students and adult community members).



 

