
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ISBN: 979-8-3313-0705-9 

International Conference on 
Nanotechnology for Renewable 
Materials (Nano 2024) 

Atlanta, Georgia, USA 
10-14 June 2024 

 

 

 



Printed from e-media with permission by: 

 

Curran Associates, Inc. 

57 Morehouse Lane 

Red Hook, NY  12571 

 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 

 

 

 

 

 

 

Copyright© (2024) by the TAPPI Press 

All rights reserved. 

 

Printed with permission by Curran Associates, Inc. (2024) 

For permission requests, please contact the TAPPI Press      

 

 
 

at the address below. 

  

TAPPI Press 

15 Technology Parkway South 

Peachtree Corners, Georgia 30092 

 

 

Phone:  (800) 332-8686 

Fax:  (770) 446-6947 

 

memberconnection@tappi.org  
 

 

Additional copies of this publication are available from: 

 

Curran Associates, Inc. 

57 Morehouse Lane 

Red Hook, NY 12571 USA 

Phone:  845-758-0400 

Fax:      845-758-2633 

Email:   curran@proceedings.com 

Web:     www.proceedings.com 

mailto:memberconnection@tappi.org


TABLE OF CONTENTS 

 

SESSION 2: NANOMATERIAL PRODUCTION – EMERGING TECHNOLOGIES 1 

New Method for Producing Nano Cellulose by Jarolim Fasertechnik GmbH ...................................................... 1 

Michael Jarolim 

Biorefinery Cellulose Nanomaterials ................................................................................................................... 9 

Jack Miller 

Wood Fractionation Scale-Up for Sustainable Raw Materials ........................................................................... 22 

Gert Preegel 

Revolutionizing Sustainability: Unveiling Re-Nano, a Breakthrough in Eco-Friendly Nanocellulose 

Sourcing ............................................................................................................................................................. 34 

Bjorn Schulz 

SESSION 3: WATER TREATMENT AND RECOVERY 

Mussel-Inspired Nanocellulose Coating for Selective Neodymium Recovery ................................................... 43 

Amir Sheikhi 

Nano-Triboelectric Cellulose Membrane Sensor for Heavy Metal Ions Removal and Detection ...................... 68 

Zhaohui Tong 

SESSION 4: SUSTAINABILITY ASSESSMENT OF CELLULOSE NANOMATERIALS 

Life Cycle Assessment of Manufacturing Cellulose Nanofibrils Reinforced Chitosan Composite 

Films for Packaging Applications ....................................................................................................................... 80 

Sudhagar Mani 

Techno-Economic Analysis and Life Cycle Assessment of Cellulose Nanocrystals Production from 

Wood Pulp .......................................................................................................................................................... 90 

Naveenkumar Rajendiran 

SESSION 5: NANOMATERIAL PRODUCTION – EMERGING TECHNOLOGIES 2 

One Pot Production of Cellulose Nanocrystals Using Transition Metal Catalyzed Oxidation ........................... 98 

Sean McAlpine 

Process and Product Scenarios for Cellulose Nanofiber for Near-Commercial Applications .......................... 104 

Colleen Walker 

Electrochemical Dewatering of Cellulosic Nanomaterials ................................................................................ 117 

Santosh Vijapur 

High Shear Drying of Cellulose Nanofibrils (CNF) ......................................................................................... 126 

Charles Eme 



SESSION 6: SELF ASSEMBLY AND PHOTONICS 

Influence of Sugars on the Self-Assembly of Cellulose Nanocrystals ............................................................. 136 

Tiffany Abitbol 

Impact of Directed Aggregation on Cellulose Nanocrystal Morphology and Chiral Properties ....................... 149 

Kevin Ballu 

SESSION 7: SAFETY ASSESSMENTS OF CELLULOSE NANOMATERIALS 

Microfibrillated Cellulose Products from Wet Stirred Media Mills: Environmental and Regulatory 

Considerations .................................................................................................................................................. 165 

David Skuse 

Advancing New Approach Methodologies for Evaluating the Safety of Cellulose Nanomaterials.................. 174 

James Ede 

Labeled Cellulose Nanocrystals Through Reductive Animation of Sugars ...................................................... 185 

Colleen O'Dowd 

The Impact of Surface Functionalization of Cellulose Following Simulated Digestion and 

Gastrointestinal Cell-Based Model Exposure ................................................................................................... 191 

Christie Sayes 

SESSION 9: THERMOSET AND THERMOPLASTIC COMPOSITES 

The Development of Manufacturing Process for High Contents CNF Composite Pellets in Pilot 

Scale ................................................................................................................................................................. 200 

Ikko Matsusue 

Scaling Up Hybrid Fiber Composites for Industrial Applications ..................................................................... 211 

Amber Hubbard 

SESSION 10: HYDROGELS, AEROGELS, AND SCAFFOLDS 

Cellulose Nanofibril Stabilized Pickering Emulsion Templated Aerogel with High Oil Absorption 

Capacity Nanocellulose-Based Aerogels .......................................................................................................... 223 

Shuaib Mubarak 

Fabrication and Evaluation of Novel Cellulose Nanofibril Composite Scaffold for Bone 

Regeneration ..................................................................................................................................................... 232 

Adeola Fadahunsi 

Safety Considerations for The Application of Microfibrillated Cellulose as Scaffolding For 

Cultured Meat ................................................................................................................................................... 243 

Kora Kukk 

SESSION 11: SPECIAL TOPICS: CNMS IN FUNCTIONAL APPLICATION 

Role of Cellulose Nanofibrils in Stretchable Conductive Ink Formulation ...................................................... 252 

Marie Goizet 



Cellulose Based Composite for Fluid Transporting in Paper-Based Microfluidic Analytical Devices 

(μPAD) ............................................................................................................................................................. 262 

Erwan Troussel 

Cellulose Optical Fibres for Biosensing Applications ...................................................................................... 273 

Aayush Jaiswal 

SESSION 15: COATINGS AND PACKAGING 

Towards The Formulation of a Water-Barrier Coating Solution for Packaging Applications: 

Strategies for Coupling TEMPO-Oxidized Cellulose Nanofibrils (T-CNFs) And Gum Rosin ........................ 281 

Chisom Umeileka 

Novel Pectin–Cellulose Nanofiber Composites for Modified Atmospheric Packaging ................................... 291 

Nosa Idahagbon 

Enabling Scalable Coating Method of Cellulose Nanofiber on Plastic for Packaging ..................................... 302 

Tae Joong Jeong 

An Approach to Eliminate the Use of PFAS in Molded Fiber Plates ............................................................... 312 

Mamoona Raheem 

SESSION 16: ALTERNATIVE PRODUCTION PATHWAYS 

High Solids Production of Microfibrillated Cellulose (MFC) With and Without Mechanical and 

Enzymatic Pretreatment .................................................................................................................................... 324 

Junyong Zhu 

Tailoring The Performance of Cellulose Nanofibrils Films Through Optimization of Aqueous 

Counter Collision Processing Conditions ......................................................................................................... 334 

Nathalie Lavoine 

SESSION 17: CNC NOVEL APPLICATIONS 

Acoustic Insulation of Mycelium-Bound Composites from Agro-Industrial Waste ......................................... 343 

Wenjing Sun 

Cellulose Nanocrystals are Renewable and Effective Nanocarriers of Herbicides........................................... 352 

Delaney Clouse 

SESSION 18: CNF CHARACTERIZATION AND CONTROL OF CNF FILM STRUCTURE 

Methodology For Evaluating If Microfibrillated Cellulose Meets the European Commission’s 

Regulatory Definition of a Nanomaterial  ........................................................................................................ 365 

Yueyang Zhang 

Controlled Shrinkage of Cellulose Nanofibril (CNF) Films for Enhanced Physical, Mechanical and 

Barrier Properties; A Call for Standardization .................................................................................................. 381 

Mehdi Tajvidi 



SESSION 19: LIGNOCELLULOSICS 

Preparation Of Antioxidants, Antibacterial And UV-Shielding Nanocellulose Films by 

Incorporation of Lignin Nanoparticles ............................................................................................................. 387 

Raquel Martin-Sampedro 

Effectof Enzymatic Hydrolysis on The Microfibrillation of Mechanical Pulp Fibres ...................................... 401 

Mariana Frias de Albuquerque 

Synthesis and Characterization of Hemp-Derived Cellulose Microfibrils and Reinforced Polyvinyl 

Alcohol Composites ......................................................................................................................................... 413 

Gabriella Fioravanti 

SESSION 20: CNM FROM NON-WOOD SOURCES 

Applicability Of Industrial Softwood Bark for CNF Production and Barrier Films ......................................... 424 

Panu Lahtinen 

SESSION 22: END USER PANEL 

How can VTT and the INNPRESSME OITB Services Help with Your Transition from Synthetic 

Polymers? ......................................................................................................................................................... 435 

Andrea Aguilar Sanchez 

SESSION 23: NEW TECHNOLOGY SHOWCASE 

FiberLean MFC: New Technology Showcase .................................................................................................. 445 

David Skuse 

SESSION 24: CNF NOVEL AND EMERGING APPLICATIONS 

Design of Optimized Microfibrillated Cellulose Coatings Through Understand the Effect of 

Cellulose Characteristics on Barrier Properties ................................................................................................ 450 

Robyn Hill 

Role of Micro-Fibrillated Cellulose in Raw Earth Minerals Mixture for Building Applications ..................... 459 

Emma Colombari 

Co-application of Cellulose Nanofibril and Agrochemicals to Improve Crop Productivity ............................. 474 

Lu Wang 

SESSION 25: CELLULOSE BASED FILMS 

The Combined Effects of Electrolyte Addition and Mechanical Shearing on Transparent and 

Flexible Cellulose Nanocrystal Films ............................................................................................................... 482 

Ananya Ghosh 

De-Wrinkling for Papers Coated with Cellulose Nanocrystals and Modified Celluloses ................................. 490 

Xiaoqing Yu 



Eco-Friendly and Strong Lignin-containing Microfibrillated Cellulose Separators for High 

Performance Zinc Batteries .............................................................................................................................. 504 

Huisi Li 

SESSION 26: FUNCTIONALIZED CNM PRODUCTION 

Methacrylate and Polymer Modifications to Pulp That Reduce Refining Energy to Produce 

Cellulose Nanofibrils for Composite Applications ........................................................................................... 513 

William Gramlich 

Electrochemical TEMPO-Mediated Oxidation of Cellulose: Gaining A Mechanistic Understanding 

of a New Non-conventional Process................................................................................................................. 523 

Alexandra Rousseau 

Assessment of A Chlorine Dioxide-Mediated TEMPO Oxidation Pretreatment to Produce 

Microfibrillated Cellulose from Chemical Pulps Containing Residual Lignin ................................................. 534 

Laura Giraldo Isaza 

SESSION 27: FILMS AND COATINGS FOR BARRIER PROPERTIES 

Toward Durable Cellulose Nanomaterial Enabled Biobased Barrier Coatings ................................................ 544 

Ronald Sabo 

Injection of A High Solid Content CNF Layer onto Molded Cellulose to Obtain Grease and Gas 

Barrier Layer .................................................................................................................................................... 554 

Emilien Freville 

SESSION 28: CNF & MFC PROCESSING TECHNIQUES 

3D Printing with Cellulose Nanofibrils (CNFs) Enabled by Microwave Irradiation ....................................... 568 

Md Musfiqur Rahman 

Innovative Redispersion Technique of High Solid Content MFC Nanopaper by Using 

Polyelectrolytes ................................................................................................................................................ 577 

Arnaud Benard 

CMF Pressing ................................................................................................................................................... 590 

James Hargreaves 

Synergistic Effects of Thermomechanical Pulp Fibers, Cellulose Nanofibrils, And Surfactants in 

Fabricating High-Performance Insulation Foams: A Structure-Property Relationship Study .......................... 606 

Rakibul Hossain 

SESSION 29: CNCS AS REINFORCER I 

Understand The Effect of Lignin on The Processing-Structure-Properties of Lignin-Containing 

Cellulose Nanofibrils ........................................................................................................................................ 617 

Nathalie Lavoine 

Poly (Lactic Acid)/Cellulose Nanocrystal Nanocomposite Films for the Preservation of Oxygen-

Sensitive Food .................................................................................................................................................. 629 

Laurent Matuana 



SESSION 30: CELLULOSE BASED COATINGS 

Sustainable Oxygen Barrier Coatings for Paper Based on Anionic and Cationic Cellulose-Derived 

Materials ........................................................................................................................................................... 638 

Jonathan Rhone 

Cellulose Nanocrystal Coated Glass Fiber-Epoxy Composites: Interfacial and Tensile Properties  ................ 647 

Kim Anh Pham 

Durable Bio-Based Coatings for Packaging Applications ................................................................................ 657 

Javaz Rolle 

SESSION 33: FUNCTIONALIZED CNM PRODUCTION 2 

Comparing Reactivity of Carboxylated Cellulose Nanocrystals Produced Via Different Routes .................... 666 

Kudzanai Nyamayaro 

Cellulose Nanocrystals (CNCs) for Enhancing All Properties at Once in Structural Multifunctional 

Composites. ...................................................................................................................................................... 675 

Rudolf Schick 

SESSION 34: CNF & MFC SHEETS AND FILMS 

Micro-fibrillated Cellulose (MFC) - Process Variables vs. Sheet Results ........................................................ 685 

David Cowles 

Out-of-Plane Auxeticity in Cellulose Nanofibril Films .................................................................................... 696 

Fariha Rubaiya 

Improving the Barrier Properties of Paper through the Addition of Cellulose Filaments ................................. 708 

Francois Drolet 

MFC Barrier Film at Industrial Scale for Food and Printed Electronics Applications ..................................... 715 

Gael Depres 

SESSION 35: STUDENT CAREER ROUNDTABLE 

Student Career Roundtable: Career Path….Takeaways & Recommendations ................................................. 730 

Nathalie Lavoine 

Luck or Persistence? A Personal Account of an Academic Journey ................................................................. 731 

Mehdi Tajvidi 

Author Index 

 




