
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-62276-179-1 

American Association of Textile 
Chemists and Colorists 
International Conference 2011 
 
(AATCC 2011) 

Charleston, South Carolina, USA 
22-24 March 2011 

 

 



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© (2011) by the American Association of Textile Chemists and Colorists 
All rights reserved. 
 
Printed by Curran Associates, Inc. (2012) 
  
For permission requests, please contact the American Association of Textile Chemists and Colorists 
at the address below. 
  
American Association of Textile Chemists and Colorists 
P. O. Box 12215 
Research Triangle Park, NC 27709 
 
 
Phone:  (919) 549-8141 
Fax:  (919) 549-8933 
 
www.aatcc.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:      845-758-2634 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



Proceedings of AATCC International Conference 2011 

 
 
 
 
 
 
 
 
 
 
 

PROCEEDINGS OF 
AATCC INTERNATIONAL CONFERENCE 

March 22-24, 2011 
Charleston, S.C., USA  

 
SPEAKER PRESENTATIONS 

 
 

 
 
 
 
 
  
                       
OLNEY MEDAL ADDRESS 
 
The Organic Ties between Biology and Textile Chemistry: Fungi,             10 
Enzymes and Green Chemistry     
            Ian R. Hardin, University of Georgia                         
 
 
CHEMICAL APPLICATIONS TRACK  
                    
►SESSION:  Herman and Myrtle Goldstein Student Paper Competition 
Moderator:  Renzo Shamey, North Carolina State University 
  
The Effect of Texture on Perception and Measurement of Whiteness                    20      

Juan Lin, North Carolina State University 
 
Multi-Scale Re-entrant Self-Cleaning Superhydrophobic           30 
Superoleophobic Textile Surfaces                                                                             

Priscilla Tan, North Carolina State University 
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Synthesis and Characterization of Rare Earth Nanoparticles          40 
for Light Emitting Nanocomposite Polymers      
 Kyle Gipson, Clemson University 
 
Creating a Color Management Process for Inkjet Digital Textile Printing           50 

 Katherine P. Polston, North Carolina State University 
 
Microwave Irradiation to Improve Accessibility for Enzymatic          57 
Degradation of Cotton Seed Coat Fragments      

Renuka Dhandapani, University of Georgia 
 

 
 
► SESSION:  Coloration/Testing 
Moderator:  Ian R. Hardin, University of Georgia 
 
Increasing Dyehouse Efficiency with On-line Dyebath Monitoring –         67 
A Practical Perspective     

Markus Bersinger, Mathias USA Inc. 
 
Flame and Thermal Test Methods Used to Characterize Textile Materials             68 
 Margaret A. Auerbach, U. S. Army Natick Soldier Research,  

   Development, and Engineering Center 
 
Comparison of Two Reference Methods for Determining Cotton         82 
Fiber Moisture      
 James E. Rodgers, Southern Regional Research Center, USDA 
 
Innovative Use of Gas Chromatography-Mass Spectrometry to Analyze        88  
the Effectiveness of Enzymatic Treatments on Cotton Fabrics      
 Susan S. Wilson, University of Georgia 
 
 
 
► SESSION:  Sustainability 
Moderator:  Bill Rearick, Cotton Incorporated 
 
The Use of Chemical Foam Technology in Dyeing Applications         95  
 Leonard T. Farias, Cotton Incorporated 
 
Systematic Approaches to Environmentally Friendly Azo Dyes           112 
 Harold S. Freeman, North Carolina State University 
 
Quantum Leap in Reactive Dyeing Technology              125 
 Michael Cheek, Huntsman Textile Effects 
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The Impact of Best Practices for Textile Wastewater Minimization       N/A 
and Abatement on Economic Competitiveness      
 Gilbert O’Neal, Institute of Textile Technology 
 
 
 
► SESSION:  Wet Processing 
Moderator:  Peter Hauser, North Carolina State University 
 
Ultrasonic Acceleration of Enzymatic Processing of Cotton            133  
 Brian Condon, Southern Regional Research Center, USDA 
 
Durable Antimicrobial Copolymers for Textile Fibers Based on        150 
Modified Polyethylenimines      
 Vikram P. Dhende, University of Georgia 
 
Durable Plasma-Induced Graft Polymerization of C6-Fluorocarbon on      157  
Nonwoven Substrates for Fuel Filtration Applications      
 Maryam Mazloumpour, North Carolina State University 
 
Odor Control Textiles: Is “Antimicrobial” Enough?             158 
 Jeffrey A. Trogolo, Sciessent LLC 
 
 
 
CONCEPT 2 CONSUMER® (C2C) TRACK                    
 
► SESSION:  Color Communication 
Moderator: Mary Brannon, Fashion Institute of Design and Merchandising 
 
Optimizing Color-Managed Print Processing for Fashion and  
Textile Design                  165 
 Donald D. Beck, Lectra USA Inc. 
 
Speeding Product Development and Accuracy—New Methods to  
Leverage Supply Chain Competence               173 
 Doug Bynum, Natific Ag 
 
Plaids, Prints, Paper, and Plastic Must Match the Designer-selected  
Fabric Standard                  182 
 John Darsey, Color Solutions International 
 
Using Color Measurement and Communication Tools Effectively— 
the Difference Between “Data” and “Information”             183  
 Ann Laidlaw, X-Rite Inc. 
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► SESSION:  Design Development and Merchandising 
Moderator: Ann Laidlaw, X-Rite Inc. 
 
Top Trends in Visual Merchandising of Apparel Products            185 
 Janace Bubonia, Texas Christian University 
 
Virtual Fashion—A Technology Update               191 
 Kerry King, [TC]2 
 
Technical Textiles and Sports Materials for the Baby Boomer Active  
Wear Market Helps Educate Future Designers              192 
 Phyllis Borcherding, University of Cincinnati 
 
Thermal Resistance Comparison between Two Garment Designs Driven      198 
by Fabric Properties using a Thermal Manikin      
 Janet L. Brady, Philadelphia University 
 
 
 
► SESSION: Quality Matters 
Moderator: Tom Stutts, Datacolor 
 
AATCC Products that Help Deliver Right Product at the Right Time,  
Without Words You Don’t Want to Hear               203 
 Mary Brannon, Fashion Institute of Design and Merchandising, and 
 Heidi Woodacre, Springfield LLC 
 
AATCC Proficiency Programs—Snapshots of the First Decade           204 
 Chris Leonard, AATCC 
 
Advances in UV Protective Clothing Offer an Affordable Route to  
Skin Cancer Prevention                 205 
 Radhakrishnaiah Parachuru, Georgia Institute of Technology 
 
Performance Features: Consumers’ Expectations versus Retail Realities          223 
 Kim Kitchings, Cotton Incorporated 
 
 
 
► SESSION:  Innovations 
Moderator: Sandy Johnson, Color Solutions International 
 
Quantifying the Carbon Footprint of an AnvilSustainable T-Shirt           231 
 Chris Binnicker, Anvil Knitwear 
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Making Recycled Fibers Traceable, Transparent and Certifiably  
Sustainable                      236 
 Terry Turner, Unifi Inc. 
 
Wanted: Green Wardrobe Planners                241 
 L. Kaye Crippen, University of Arkansas at Pine Bluff 
 
Getting More from your Denim:  Denim Wash Protocols            245 
 Charles W. Stewart, Tumbling Colors 
 
 
 
MATERIALS TRACK                    
 
► SESSION:  Electronic/Optoelectronic Fibrous Materials 
Moderator:  Philip J. Brown, Clemson University 
 
Ionically Conducting Hydrogel Strain Sensors on Textiles for  
Proprioception                   247 
 Paul D. Calvert, University of Massachusetts-Dartmouth 
 
From Dyestuffs to Quantum Dots for Coloration and Sensor Technology  
in “Smart Textile” Applications                255 
 Richard V. Gregory, Old Dominion University 
 
Printed Organic Rectifying Diodes: Issues, Interfaces and Applications          256 
 Donald Lupo, Tampere University of Technology, Finland 
 
iCon Textile Compatible Conductor Yarns for Wearable Electronics          261 
 Rathna Perera, EY Technologies 
 
 
 
► SESSION:  Fiber Surface Modifications 
    Moderator: Martin I. Jacobs, National Textile Center 
 
Static Electricity and Textile Processing               N/A 
 Tom Theyson, TensTech Inc. 
 
A Novel Method for Detecting Surface Defects in Virgin Polyester Implants      268 
 Mashiur Rahman, University of Manitoba, Canada 
 
Biodegradation of γ-Sterilized Polypropylene Nonwovens            274 
 Brandi N. Keene, North Carolina State University 
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Novel Anti-flammable Nanocoatings for Textiles             279 
 Jaime C. Grunlan, Texas A&M University 
 
 
 
► SESSION:  Technical Textiles 
    Moderator: Francisco J. Martinez, Protect the Force 
 
Textile Applications of Nanoscopic Coatings via Microwave Technology           N/A 
 Robert Brookins, Alexium Inc. 
 
Nanofiber-Cotton Fabrics—New Developments              N/A 
 Seshadri S. Ramkumar, Texas Tech University 
 
Protein Fiber Powders and their New Applications             296 
 Xungai Wang, Deakin University, Australia 
 
Thin, Conformal, High-Performance Electronics              305 
 Jeff Carbeck, MC10 Inc. 
 
 
 
 
► SESSION:  Innovative Technologies 
    Moderator:  Seshadri S. Ramkumar, Texas Tech University 
 
Development of Novel Synthetic Turf Infill Materials             306 
 Richard E. Harper, Georgia Institute of Technology 
 
Structure-Property Relationships for Polymers Modified by Processing       
with Cyclodextrins                  316 
 Ramakrishnan Krishnaswamy, North Carolina State University 
 
Application of Topical Flame Retardant Finishes to Tencel Fabrics           319 
 James M. Taylor, Lenzing Fibers Grimsby Ltd., United Kingdom 
 
Topic and Speaker Not Available 
 
 
 2011 Poster Sessions                                                                                                326

 Speaker & Moderator Contact Information                                                              331 
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