
 

Greeting from the Director 
 

 

 IPST Director Norman Marsolan introduces the 2014 Spring Newsletter. 
Read article  

 

 
 
IPST Executive Conference Looks Beyond the Boundaries 
 

 

 The Institute of Paper Science and Technology at Georgia Tech held its annual 
executive conference at the Paper Tricentennial Building this week - “Beyond the 
Boundaries: Opportunities in Forest Bioproducts”.  
Read article 

 
IPST-GT Announces Faculty Search 
 

 

 Georgia Tech recently announced academic and research faculty openings in support 
of IPST’s strategic thrusts. Georgia Tech’s academic faculty support the research and 
educational mission of the Institute of Paper Science and Technology.  
Read article 

 

 
Consortium Projects Will Explore Emerging Corrosion Issues, Membrane Separation 
Technologies 
 

 

 IPST has launched two new consortium projects. Dr. Preet Singh is principal 
investigator for “Corrosion Control in Paper Machines Using Reduced Fresh Water,” 
and Dr. Sankar Nair will lead “Robust Membranes for Concentration of Black 
Liquor.”  
Read article 
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FY 2015 Paper Science and Engineering Fellowship Applications Sought 
 

 

 The Request for Proposals seek research proposals implementing IPST’s three 
strategic thrusts: Operational Excellence in Pulp and Paper Manufacture (including 
new products from traditional machines and equipment), Biorefining, and New 
Product Development.  
Read article 

 
Professional Master's Degree in Manufacturing Leadership 
 

 

 Georgia Tech is submitting the proposed concept for a professional master’s degree in 
manufacturing leadership to the Georgia Board of Regents for approval.  
Read article 

 
Georgia Tech holds Lignocellulosics Colloquium 
 

 

 IPST and the Institute of Materials (IMat) co-hosted a colloquium December 13 [2013] 
on “Innovation in Lignocellulosic Materials.” The purpose of the colloquium was to 
bring together the broad range of researchers at Georgia Tech working on 
lignocellulosic materials, and to identify opportunities for collaboration in research 
endeavors.  
Read article 

 

 
 
Paper Science and Engineering Fellows Win Innovation Prizes 
 

 

 Two Paper Science and Engineering research fellows won recognition at the Georgia 
Tech Research and Innovation Competition March 13. PhD candidate Xiaodan Zhang 
was recognized for “Flexible Paper-Based Electronic Devices for Energy Storage,” 
and PhD candidate Sudhir Sharma for “High-Performance Green Barrier Films from 
Thermal Treatment of Cellulose Nanofibrils.”  
Read article 

 
Dr. Lester Li’s Research Recognized 
 

 

 Georgia Tech’s School of Chemical and Biomolecular Engineering has just announced 
that Lester Li, PhD Georgia Tech 2013, won top honors for Best PhD Thesis in 2013 
from the School.  
Read article 
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PSE Student’s Work Recognized in Poster Competitions 
 

 

 PSE student Yushu Wang received second place in the Materials Science and 
Engineering second annual poster session, in the structural materials category. Yushu 
is studying corrosion in paper machines under Dr. Preet Singh.  
Read article 

 
Carl Landegger Sponsors Senior Design Project 
 

 

 Carl Landegger, a former chair of the IPST board of trustees, addressed the Paper 
Tricentennial Building rededication ceremony last year, saying of the future of the 
forest bioproducts industry: “We’ll solve its problems by making new products.”  
Read article 

 

 
 
Xiaodan Zhang to Graduate in 2014 
 

 

 Xiaodan Zhang, studying under Dr. Yulin Deng, expects to receive her PhD with a 
major in Polymer, Textile & Fiber Engineering later this year.  
Read article 

 
Sarah McNew Schimming to Receive PhD in 2014 
 

 

 Sarah McNew Schimming is a 2014 candidate for a PhD in Chemical & Biomolecular 
Engineering with a minor in Paper Science and Engineering.  
Read article 

 

 
 
Yulin Deng Discovers a Novel Method to Convert Biomass Directly to Electricity 
 

 

 Professor Yulin Deng and his Georgia Tech students have published exciting research 
to convert biomass to electricity directly. The solar-induced fuel cell is powered with 
biomass without the need of purification or complicated pretreatment.  
Read article 
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Ragauskas Named to Positions at Oak Ridge National Laboratory, University of Tennessee 
 

 

 The Institute of Paper Science and Technology (IPST) at Georgia Tech congratulates 
Dr Art Ragauskas on his recent appointment at the University of Tennessee (UT) in a 
new UT-ORNL Governor’s Chair for Biorefining.  
Read article 

 

 
 
Meet Professor Sankar Nair 
 

 

 Dr. Sankar Nair has been involved with IPST and the PSE program since 2006. At that 
time, his work involved membranes for biofuel/water separation. More recently, he has 
built on that work and expanded into other areas of interest to our students and 
members.  
Read article 

 

 
 
IPST Booth at PaperCon Alumni Soiree 
 

 

 Calling all alumni, friends and interested parties! IPST will host a Facts, Friends and 
Fun Forum during the First Annual Alumni Soiree at TAPPI PaperCon April 27 in 
Nashville. Come and see your former and future colleagues and catch up on the news 
and happening events at IPST. Learn about new educational programs, our FY 2015 
Fellowship proposals, student and faculty news, and much more. You may even have 
the chance to become acquainted with one or two of our graduate students. See you 
there!  
Read article 

 
IPST hosts Agenda 2020 Cellulosic Nanomaterials Workshop 
 

 

 IPST hosted the Agenda 2020 Cellulosic Nanomaterials team for its workshop March 
12. The team, like several other Agenda 2020 groups in their respective areas, is 
charged with developing a white paper on the state of knowledge, gaps, and research 
pathways on the subject of isolation, transformation, and applications for 
nanocellulose.  
Read article 

 
P3 Nano Appoints Marsolan to Science Advisory Board 
 

 

 The US Endowment for Forestry and Communities announced a public/private 
partnership last year entitled “Public-Private Partnership for Advanced Woody 
Biomaterials and Nanotechnology,” or P-3 Nano.  
Read article 
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TAPPI Young Professionals Group Visits IPST 
 

 

 IPST hosted the TAPPI Young Professionals Committee Thursday, March 27. 
Following a meeting on committee business, the group toured the Robert C. Williams 
Museum of Papermaking, where they viewed a demonstration of suminagashi (the 
Japanese form of paper marbling), and enjoyed making their own samples.  
Read article 

 

 
 
Verso Joins IPST 
 

 

 North American paper producer Verso has joined IPST. Verso is a producer of coated 
papers, including coated groundwood and coated freesheet, and specialty products.  
Read article 

 
Nalco Joins IPST 
 

 

 IPST is pleased to welcome its newest member, Nalco, an Ecolab company. Ecolab is 
a global leader in water, hygiene and energy technologies and services that protect 
people and vital resources.  
Read article 

 
 
IPST Recognizes Distinguished Alumnus 
 

 

 IPST recognized a distinguished alumnus, Dr. G. Ronald Brown, at the spring 
executive conference dinner March 13. Dr. Brown earned his PhD at the Institute in 
1975.  
Read article 

 
Faculty Alumnus Dr. Irwin Pearl Turns 100 
 

 

 Dr. Irwin Pearl, a longtime faculty member at IPS’s predecessor, IPC, celebrated his 
100th birthday in December. Dr. Pearl began his service at IPC in 1941.  
Read article 
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Papermaking Museum Opens Exhibit Examining Maps of Africa 
 

 

 Mapping Place: Africa Beyond Paper, an exhibit inviting visitors to examine closely 
the way the continent has been depicted over time, opened February 27 at the Robert 
C. Williams Museum of Papermaking.  
Read article 

 
Community Programs Explore Digital Media, Handmade Paper 
 

 

 The museum continues to offer continuing programs popular with schools and 
community groups, and develops new programs and experiences.  
Read article 

 
Teri Williams Selected for Hand Papermaking Board 
 

 

 Teri Williams, Executive Director of the Robert C. Williams Papermaking Museum, 
has been elected to the Board of Directors of Hand Papermaking. Teri joins 
papermaking artists and artisans on the Board.  
Read article 

 

 
 
Alumni Welcome to Keep in Touch 
 

 

 All alumni of the Institute of Paper Chemistry, Institute of Paper Science and 
Technology and Georgia Tech’s Paper Science and Engineering program are invited to 
become members of the Paper Heritage Alumni Foundation  
Read article 
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Greeting from the Director 

Spring has sprung in Atlanta, and nowhere more obviously 
than on the Georgia Tech campus and at the Paper 
Tricentennial Building.  The azaleas are blooming, students 
are seeking employment or their next publication, and faculty 
are writing proposals for their next great contribution.   

Welcome to the Spring edition of our IPST newsletter, 
brimming with stories of student successes, research 
opportunities, company engagement, and much more.  You’ll 
read about our Spring conference “Beyond the Boundaries: 
Opportunities in Forest Bioproducts,” two new consortium 
research projects, and a solicitation for FY 15 graduate 

student fellowship proposals.  Meet some of our students, and see the recognition their work is earning on 
campus, nationally, and in international competitions.  See what our faculty has discovered—a method for 
generating electricity directly from biomass, for example.  Find out the latest developments about our 
concept for a professional on-line master’s degree in manufacturing leadership, including a concentration 
option in forest bioproducts. 

Better yet:  Come and visit us on campus.  You’re more than welcome, any time—especially during this 
abundant Spring. 

 

Best regards, 

NFM 

  

 
Norman Marsolan 
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Recognition/Activities 

IPST Executive Conference Looks Beyond the Boundaries 
 
The Institute of Paper Science and Technology at 
Georgia Tech held its annual executive conference at 
the Paper Tricentennial Building this week.  About 
fifty executives and research professionals attended 
the event—“Beyond the Boundaries: Opportunities in 
Forest Bioproducts”— representing a dozen 
manufacturing companies, a half-dozen supplier 
companies, 3 affiliate organizations, and a number of 
faculty and students.   

“The discussion identified many ways to apply 
Georgia Tech’s capabilities in innovative research in the service of forest bioproducts development, and 
showcase the work of our students,” said IPST executive director Norman Marsolan.  “Such interactions 
with our members and guests about industry advancement generate significant value for all of us.” 

“Time well spent,” commented Peter Allen, senior technical director-Kimberly Clark.  “Lots of new and 
stimulating ideas.”  Gregg Reed, technical manager at Imerys, cited the value of networking with current 
and new colleagues, and gaining an update on IPST programs and activities. 

Presentations covered new technologies in forest bioproducts materials production as well as 
improvements to existing pulp and paper manufacturing operations.  Applications of “big data” gathering 
and modeling tools to both technology and product challenges and operating issues attracted interest.  
Impacts of changes in energy sources on supply and demand of petroleum-based feedstock chemicals 
suggested opportunities for biomass-derived chemical feedstocks.  Participants heard presentations about 
new uses of lignocellulosic materials ranging from carbon fibers and solar-induced hybrid fuel cells to 
advanced composites to 3-D printing.  “This was another great opportunity for pulp and paper 
stakeholders to meet and collaborate on developing the broad value of forest assets,” noted Renmatix 
process technology director Dan Floyd. 

Another highlight of the meeting was its focus on 
IPST’s graduate students and their research. A 
panel of students Thursday afternoon, moderated 
by recent graduate Lester Li (now working at 
SAPPI Fine Papers), shared their perspectives 
about the value of the interdisciplinary degree 
program at Georgia Tech.   Six PhD candidates 
presented their research Friday morning on 
bioenergy, paper, chemical recovery and new 
products from lignocellulosic materials.   

 

Student panel 

Continued on next page – Executive Conference 
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Executive Conference 
Continued from last page  

Georgia Tech executive vice president-research Steve Cross addressed the 
group March 13.  “IPST is a forum for stimulating use-inspired research, 
driven by real-world industry challenges,” he observed.  “Georgia Tech’s 
strategy is to create transformational opportunities through such 
partnerships.” 

To view the presentations visit 
www.ipst.gatech.edu/exec_conf/2014/presentations.html. 

For further information, visit IPST’s website at www.ipst.gatech.edu/ or 
contact executive director Norman Marsolan. 

 

 

 

 
  

Attendees arriving Robert Moon (US Forestry Service) joins the 
discussion 

Pre-dinner socializing 

 
From left to right: Bruno Marcoccia (Domtar), Paul Durocher (SAPPI), Takis Taousakis (MeadWestvaco), Steve Cross, Chris Luettgen (Kimberly-Clark)  

and Norman Marsolan 

 
Dr. Steve Cross 
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IPST-GT Announces Faculty Search 
 

Georgia Tech recently announced academic and research faculty openings in support of IPST’s strategic 
thrusts. Georgia Tech’s academic faculty support the research and educational mission of the Institute of 
Paper Science and Technology. To enrich the academic and technical contributions in the fields aligned 
with IPST’s strategic thrusts, Georgia Tech is announcing openings in academic Schools and seeks 
qualified candidates for these positions. 

The Georgia Institute of Technology, School of Chemistry and Biochemistry seeks to fill a tenure-track 
faculty position in the development of chemistry, functional biomaterials, energy production, or 
feedstocks from renewable and sustainable sources. Opportunities for significant interaction with and 
support from the Institute for Paper Science and Technology at Georgia Tech (www.ipst.gatech.edu) will 
be available. Candidates with interdisciplinary research programs may be considered for joint 
appointments with other campus units. Exceptional candidates at all levels are encouraged to 
apply. Applications will soon be accepted at Careers@Tech (www.careers.gatech.edu). 

The Georgia Institute of Technology seeks one or more Professors of the Practice in support of the 
strategic mission of the Institute of Paper Science and Technology and their home School of Chemical & 
Biomolecular Engineering, Materials Science & Engineering, Chemistry & Biochemistry, or Mechanical 
Engineering. A joint appointment is possible. The candidate should have significant knowledge of pulp & 
paper related technologies and have contributed to advances in the field of biorefining. The Professor of 
the Practice is a non-tenure track position designated for qualified academic, business, or government 
leaders. Qualifications and expectations for this position include a substantial base of experience and a 
national/international reputation for excellence, and must be able to serve as liaison between industry or 
government and the Institute in identifying teaching and research opportunities. Qualifying candidates 
would be expected to generate financial resources to support and enhance Institute 
programs. Applications will soon be accepted at Careers@Tech (www.careers.gatech.edu). 

Georgia Tech is an equal opportunity employer and a unit of the University System of Georgia. 
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Research 

Consortium Projects Will Explore Emerging Corrosion Issues, Membrane Separation 
Technologies  
 
IPST has launched two new consortium projects.  
Dr. Preet Singh is principal investigator for 
“Corrosion Control in Paper Machines Using 
Reduced Fresh Water,” and Dr. Sankar Nair will 
lead “Robust Membranes for Concentration of 
Black Liquor.”  IPST member companies Domtar, 
International Paper, KapStone, MWV, and Verso 
are funding the projects.  Additional member 
company subscribers will be considered for a 
limited period of time. 

Mills closing up their effluent streams and reusing 
process waters can create new opportunities for 
organic and inorganic corrosion mechanisms. The corrosion control project will explore the 
environmental limits to inhibit both mechanisms, and to guide future materials selection choices. 

The Robust Membranes project proposes to develop and demonstrate new two-step membrane filtration 
processes to achieve half of the required water removal in the energy-intensive black liquor evaporation 
and concentration processes.  The robust membranes proposed will withstand the harsh environment 
posed by black liquor.  Aside from the concentrated black liquor and pulping chemical solids, a byproduct 
would be recyclable water.  

The two are part of a suite of five project concepts offered to implement five industry priority research 
areas identified by the board of the Agenda 2020 Technology Alliance.  The other three concepts are 
being further developed and may be offered at a later time. They are Wood Chip Activation for Next-
Generation Kraft Pulping/Bleaching Technology, Novel Press Fabric Design and Manufacture to Improve 
Dewatering, and Cellulose Nanomaterials for Green Packaging. 

 

 

FY 2015 Paper Science and Engineering Fellowship Applications Sought 
 
IPST’s Norman Marsolan issued a Request for Proposals (RFP) April 3 for research funding under the 
IPST Endowment.  Applications are due by April 28, and awards will be announced before May 15.  The 
selection process includes review by the PSE Faculty Committee, input from member companies, and a 
final IPST director decision. The goal is to award ten new fellowship grants to faculty in the PSE 
participating Schools of Chemical & Biomolecular Engineering, Materials Science and Engineering, 
Mechanical Engineering, and Chemistry & Biochemistry.  

 
Dr. Preet Singh 

 
Dr. Sankar Nair 

Continued on next page – Fellowship 
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Fellowship 
Continued from last page  

The RFP seeks research proposals implementing IPST’s three strategic thrusts:  Operational Excellence in 
Pulp and Paper Manufacture (including new products from traditional machines and equipment), 
Biorefining, and New Product Development. 

The announcement highlighted certain areas of high interest, stemming from industry expressions of 
interest at the Spring Executive Conference, “Beyond the Boundaries:  Opportunities in Forest 
Bioproducts” (see cover story).  New focus areas based on this input include novel sustainable paper 
manufacturing processes, including better separation technologies and applications; “big data” approaches 
to improve process operations and product quality control; strategies to reduce energy and water 
consumption; and 3-D printing, among others. 

 

PMML 

Georgia Tech is submitting the proposed concept for a 
professional master’s degree in manufacturing 
leadership to the Georgia Board of Regents for 
approval.  The degree plan envisions a shared core 
curriculum of business and financial concepts, 
manufacturing best practices, and leadership skills, 
with a fourth elective quadrant in an industry-related 
field of concentration.  Forest bioproducts is among 
the first concentrations being created.  The School of 
Chemical and Biomolecular Engineering Board of 
Advisors expressed enthusiasm during a presentation 
and discussion April 11 for exploring an additional 
elective concentration in chemical process technology.  

Course design and development will begin immediately.  The courses can be used in short-course and 
other formats starting this fall and incorporated into the degree program upon the Board of Regent’s 
program approval. 

The concept arose from industry companies and young engineers citing the need for career preparation 
beyond technical and academic content.  This hybrid degree concept, to be offered in an on-line format to 
enable young professionals to continue their employment throughout the degree program, would pull 
from technical, business, and leadership disciplines in addition to advanced technical studies in the chosen 
field. 

  

 
Leo Mark and Norman Marsolan 
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Georgia Tech Holds Lignocellulosics Colloquium 

IPST and the Institute of Materials (IMat) co-hosted a colloquium December 13 [2013] on “Innovation in 
Lignocellulosic Materials.”  The Georgia Tech Manufacturing Institute also sponsored the event which 
was co-chaired by Professors Preet Singh and Art Ragauskas. The purpose of the colloquium was to bring 
together the broad range of researchers at Georgia Tech working on lignocellulosic materials, and to 
identify opportunities for collaboration in research endeavors. 

IMat executive director David McDowell led with an 
overview of the Institute of Materials at Georgia Tech.   
IMat is an important partner in the National Materials 
Genome Initiative.  On campus, it conducts colloquia, 
of which the lignocellulosics event is one example, 
through which it convenes expertise in key fields of 
materials research.  IPST executive director Norman 
Marsolan provided a look at the importance of forest-
based lignocellulosic materials to the economy of 
Georgia and the United States, identified many areas 
across campus conducting research connected to 
lignocellulosic materials, and described the forest 
bioproducts industry’s research priorities in the area.  

Challenges in lignocellulosic research were described.  Materials Science assistant professor Meisha 
Shofner discussed her team’s work on the use of cellulose nanomaterials in polymer matrix composites, 
and Dr. Chris Jones discussed building-block chemicals from lignocellulosic biomass.  

There followed about a dozen short research presentations ranging from construction of lignocellulosic 
materials, structures and composites, including surface reactions and unique properties (e.g., auxetic 
behavior), to separations techniques such as membranes and deconstructive technologies such as 
pyrolysis under varying conditions.  Potential uses of nanocellulose and other lignocellulosic materials 
were also shown.  Additional applications possibilities mentioned during the open discussion concluding 
the event were superabsorbency applications such as military footwear and personal hygiene; medical 
devices; impact-resistant films; and many electronics and automotive uses. 

Additional sessions are planned. For further information, contact Dr Marsolan at 
norman.marsolan@ipst.gatech.edu or Dr McDowell at david.mcdowell@me.gatech.edu.  

  

 
David McDowell 
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Students in the News 

Paper Science and Engineering (PSE) Fellows Win Innovation Prizes 
 
Two Paper Science and Engineering research fellows 
won recognition at the Georgia Tech Research and 
Innovation Competition March 13.  PhD candidate 
Xiaodan Zhang was recognized for “Flexible Paper-
Based Electronic Devices for Energy Storage,” and 
PhD candidate Sudhir Sharma for “High-
Performance Green Barrier Films from Thermal 
Treatment of Cellulose Nanofibrils.”  Both are 
students of Professor Yulin Deng.  Their selection 
came with cash prizes sponsored by the Institute of 
Paper Chemistry Foundation.  “These papers are two 
excellent examples of ‘beyond the boundary’ 

applications of renewable lignocellulosics,” commented Marsolan.  “We appreciate the Foundation’s 
support for innovation in forest-based materials, and salute the excellent research of these two students.” 

31 students across the Georgia Tech campus competed for the awards.  In addition to Xiaodan and Sudhir, 
other finalists for the recognition included Albert Lee, Arie Mulyadi and Natalie Girouard, all from the 
School of Chemical and Biomolecular Engineering; and Yushu Wang, School of Materials Science and 
Engineering. 

 

Dr. Lester Li’s Research Recognized 
 
Georgia Tech’s School of Chemical and Biomolecular Engineering has 
just announced that Lester Li, PhD Georgia Tech 2013, won top honors 
for Best PhD Thesis in 2013 from the School.  His dissertation was titled 
"Structural Considerations for Superhydrophobic and Superoleophobic 
Surfaces," and focused on superamphiphobicity, a combination of 
superhydrophobicity (high water repellency) and superoleophobicity 
(high oil repellency).    Lester earned a Doctor of Philosophy in Chemical 
Engineering with a minor in Paper Science and Engineering.  His work 
has been mentioned in the Wall Street Journal.  He currently works at 
SAPPI Fine Papers.  Lester has spoken at several IPST executive 
conferences.    

 
 
  

 
Xiaodan Zhang and Sudhir Sharma 

 
Dr. Lester Li 
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PSE Student’s Work Recognized in Poster Competitions 
 
PSE student Yushu Wang received second place in the Materials Science 
and Engineering second annual poster session, in the structural materials 
category.  Yushu is studying corrosion in paper machines under Dr. Preet 
Singh. 

 

 

 

 

Carl Landegger Sponsors Senior Design Project 
 

Carl Landegger, a former chair of the IPST board of 
trustees, addressed the Paper Tricentennial Building 
rededication ceremony last year, saying of the future of the 
forest bioproducts industry:  “We’ll solve its problems by 
making new products.”  This year, advancing that 
assertion, he has provided a generous donation to the 
Georgia Tech Foundation to fund a senior design project, 
led by Dr Meisha Shofner, in the School of Materials 
Science and Engineering (MSE).  The project concerns the 
design of functional handles for paper bags which would 
help them compete more effectively with plastic shopping 
bags used ubiquitously.  The MSE senior design team 
includes five students in their senior year. The team will 
present their project in the campus-wide Georgia Tech 
Capstone Design Expo on the evening of April 24. 

Mr. Landegger is a member of the Paper Industry International Hall of Fame.  He led Parsons & 
Whittemore and Black Clawson during his extensive career in and around the industry.   

  

 
Carl Landegger 

 
Yushu Wang 
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Student Profiles 
 
We periodically present profiles of our graduating students.  In this issue, we highlight Xiaodan Zhang 
and Sarah McNew Schimming to Graduate in 2014. 

 
Profile:  Xiaodan Zhang to Graduate in 2014 

 
Xiaodan Zhang, studying under Dr. Yulin Deng, 
expects to receive her PhD with a major in Polymer, 
Textile & Fiber Engineering later this year.  During 
her time at Georgia Tech/IPST, she has completed 
several projects in paper science and engineering, 
polymer science and engineering.  Most of her work 
has focused on the promising aspects of cellulose-
based electronic devices. 

Because cellulose is abundant, low-cost, and more 
environmentally friendly than other materials used in 
electronic devices, it is a candidate as a new material 

in electronic devices.  Currently used supercapacitors are liquid-based, causing limitations in sealing and 
demanding ample space for their location.  In her work, Xiaodan created a cellulose-based supercapacitor.  
The cellulose-based supercapacitor is solid, flexible, and high-strength.  Because it is cellulose-based, it is 
more environmentally compatible than other supercapacitors now in use.  The fabricated supercapacitors 
showed good tensile strength and Young’s modulus (elasticity) even when bent to different curvatures.   

In addition to the cellulose-based supercapacitors, Xiaodan successfully created flexible and transparent 
cellulose-based ionic diodes that exhibited excellent rectification ratios, and silver-polyaniline-cellulose 
aerogel supercapacitors that showed competitive specific capacitance. 

Dye-sensitized solar cells have attracted considerable interest as an alternative to silicon solar cells 
because of their low cost, but their energy conversion must be improved for successful 
commercialization. Xiaodan fabricated tandem solar cells that enabled the cells to absorb light over a 
broader region of solar spectrum to obtain high conversion efficiency.  

Xiaodan says, “Cellulose-based electronics show great promise.  They have good characteristics of being 
low-cost. They are green and flexible.  My work shows they have potential in a variety of electronic 
applications such as supercapacitors, transistor, solar cells, and the like.” 

In addition to her work with potential electronic applications of cellulose-based materials, Xiaodan 
explored the mechanical properties of microcrystalline cellulose.  Previous work has recognized the 
potential of microcrystalline cellulose for its potential as a reinforcement material. Xiaodan used melt 
spinning to prepare high-strength cellulose/polypropylene fibers. This solvent-free method is 
environmentally safer and simpler, compared to the traditional gel-spinning method.  

 
Xiaodan Zhang 

Continued on next page – Zhang 
9 

 Return to top 



Zhang 
Continued from last page  

Xiaodan has found her time at IPST interesting and rewarding.  “I enjoyed working with Dr.  
Deng and his group.  I have learned good research practices and have had a variety of experiences.” 

Following receipt of her degree, she plans to continue to work on bio-based polymer materials. “I think 
sustainability is definitely going to be the direction we are heading to. Bio-based polymer is a very 
promising field and there is a lot to dig into it. I want to dedicate myself further to developing new 
generation of bio-polymer based materials and devices.” 

Xiaodan commenced her studies at IPST in 2009. She received a BE in polymer science and engineering 
from the Beijing University of Chemical Technology in Beijing.  

The poster for her supercapacitor work can be found at 
ipst.gatech.edu/students/posters/2013/zhang_xiaodan.pdf 

 

Sarah McNew Schimming to Receive PhD in 2014 
 

Sarah McNew Schimming is a 2014 candidate for a PhD in 
Chemical & Biomolecular Engineering with a minor in Paper 
Science and Engineering.  Her research is aimed at improving 
catalysts that will allow organic feedstocks, including wastes 
from the pulp and paper industry, to be converted to more reliable 
alternative fuels.  Sarah's research is motivated by concerns about 
the supply of petroleum and the promise of biomass as an 
alternative energy-producing feedstock. 

Pyrolysis oils can be produced from any kind of organic 
feedstock including waste streams from the forest products and 
agricultural industries.  But many compounds in these pyrolysis 
oil mixtures are not stable enough to be transported and the 

resulting mixture contains chemicals that will impede direct use of the mixture as a fuel.  Many of these 
unfavorable characteristics can be eliminated or mitigated using hydrodeoxygenation (HDO).  Sarah's 
work focuses on developing and optimizing catalysts to promote HDO.  HDO catalysts must have oxygen 
defect sites that will bind oxygenates and must be able to absorb and dissociate hydrogen.   Her research 
investigates a method of synthesis and the composition of the catalysts to maximize effectiveness.   
Exploration of the method of synthesis and the composition is accomplished using a variety of physico-
chemical techniques.  

Her advisor, Dr. Carsten Sievers, praised Sarah for her work in his lab:  "Sarah is a great, self-motivated, 
and detail-oriented graduate student. She is highly resourceful and does not shy away from solving 
problems that are outside of areas she previously worked in. These attributes made her an incredible asset 
for our young research group. She certainly did a great job in setting up our laboratory and establishing 
our research group.  Presentations that she or I have given about her work are consistently very well 

 
Sarah McNew Schimming 
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Schimming 
Continued from last page  

received.  In particular, we receive a lot of positive comments on the level of detail in her work.  Her 
research is very thorough with a lot of attention to understanding the fundamentals of catalytic processes.” 

Sarah also received her MS in Chemical Engineering and her BS in Chemical & Biomolecular 
Engineering from Georgia Tech.   

To see a poster of Sarah’s work, see ipst.gatech.edu/students/posters/2013/mcnew_sarah.pdf 

 

Faculty in the News 

Yulin Deng Discovers a Novel Method to Convert Biomass Directly to Electricity 
 
Professor Yulin Deng and his Georgia Tech students have 
published exciting research to convert biomass to electricity 
directly.  The solar-induced fuel cell is powered with biomass 
without the need of purification or complicated pretreatment.   
 
His paper, “Solar-induced direct biomass-to-electricity hybrid 
fuel cell using polyoxometalates as photo-catalyst and charge 
carrier” was published in February in Nature Communications. 

Dr. Deng and his group directly converted natural biomass 
materials, such as starch, cellulose, lignin, switch grass, wood 
powders, algae, poultry manufacture wastes and animal 
excrement to electric power.  The conversion was accomplished 
with the assistance of a catalyst activated by solar or thermal 
energy.  

''This research shows that any type of biomass can be converted to electricity at room temperature.  Our 
work offers a generic approach to utilizing many kinds of biomass and organic waste to produce electrical 
power without the need for expensive and extensive purification of the biomass feedstock,” Dr. Deng 
says.  He explains that the biomass is oxidized by polyoxometalates under solar irradiation and the 
reduced polyoxometalate is oxidized by oxygen through an external circuit, producing electricity.   

Summing up the potential of the work, Dr. Deng observes “Solar energy and biomass are both sustainable 
energy sources.  We have shown that we can make the two work together to produce energy.” 

The reviewers from Nature Communications said:  

“The results may even open up new avenues in photoelectrochemistry and energy conversion, and are 
therefore very important. I anticipate the paper will be read primarily by researchers in the 
photoelectrochemistry, bio-energy, fuel cell, and photocatalysis communities, but may also attract even 

 
Dr. Yulin Deng 
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wider attention. Rapid dissemination is warranted. The paper may be one of the most cited papers in at 
least one of these fields this year.”  

Dr. Deng’s Georgia Tech team includes Wei Liu, Wei Mu, Mengjie Liu, Xiaodan Zhang and Hongli Cai, 
all from the School of Chemical & Biomolecular Engineering or the Institute of Paper Science and 
Technology at Georgia Tech. 

The paper can be found at: 

www.nature.com/ncomms/2014/140207/ncomms4208/full/ncomms4208.html  

 

Ragauskas Named to Positions at Oak Ridge National Laboratory, University of Tennessee 
 
T he Institute of Paper Science and Technology 
(IPST) at Georgia Tech congratulates Dr Art 
Ragauskas on his recent appointment at the 
University of Tennessee (UT) in a new UT-ORNL 
Governor’s Chair for Biorefining. Art has held 
appointments at IPST and Georgia Tech for 25 years.  
He will begin his Governor’s Chair on June 1.    The 
Governor’s Chair is based in UT’s Department of 
Chemical and Biomolecular Engineering; Dr 
Ragauskas will also have a complementary 
appointment in the UT Institute of Agriculture’s 
Department of Forestry, Wildlife, and Fisheries.                                         

“We are pleased at this most recent recognition of Professor Art Ragauskas’ expertise in biorefining,” 
commented IPST director Norman Marsolan. “Besides, this opportunity opens up new avenues to deepen 
our collaboration with Oak Ridge in biomanufacturing and biorefining.  I am also pleased that Art has set 
a goal to build upon the research relationship between Georgia Tech and ORNL.” 

Art will hold an affiliated professor appointment with the Georgia Tech School of Chemistry & 
Biochemistry where he will continue to direct the research of several Paper Science and Engineering PhD 
candidates. “We wish Art success in his new appointment, his continuing relationship with IPST-Georgia 
Tech, and his research in the forest bioproducts field,” continued Marsolan. 

 

 

 
Dr. Art Ragauskas 
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Faculty Profile 

Meet Professor Sankar Nair 
 

Dr. Sankar Nair has been involved with IPST and the PSE program 
since 2006.  At that time, his work involved membranes for 
biofuel/water separation.  More recently, he has built on that work and 
expanded into other areas of interest to our students and members. 

Dr. Sankar Nair’s current research uses innovative chemical processing 
methods to create, understand, and engineer nanoporous materials and 
devices. This work has applications in renewable and clean energy, 
carbon capture, advanced separation, and nanoscale sensors.  A 
common thread uniting his research topics is manipulating the unique 
properties resulting from the reduction of a material's dimensions to 
the nanometer scale or from the nanostructuring of a material.  
Professor Nair also credits substantial collaborations with other 

research groups at Georgia Tech and other institutions and particularly notes his work with Professor 
Christopher Jones, also of the School of Chemical & Biomolecular Engineering. 

Professor Nair points to three major areas of this current research focus: 

• Scalable molecular sieving membranes 
• Production of tailored nanoscale materials  
• Porous hybrid materials and membranes 

Molecular Sieving Materials and Membranes 

Molecular sieving materials and membrane processing holds promise in the advancement of olefin-
paraffin separation for the production of petrochemicals. Dr. Nair's group has made significant 
contributions in discovering and developing innovative strategies in this area.  Key 

advances in this work include: (1) Functional and finely tunable porous materials through  synthesis of 
mixed-linker Zeolitic Imidazolate Framework materials; (2) Gas-phase separations using low-temperature 
growth of high-quality ZIF membranes on polymeric hollow fibers; and (3) Liquid-phase separations via 
functionalized mesoporous silica membranes on polymeric hollow fibers. 

Tailored Nanoscale Materials  

Nanotubes and other nanoscopic objects are highly desirable materials because of their unique shape, size, 
porosity, and potential for new and diverse functionalities. Dr. Nair’s research at Georgia Tech has laid a 
foundation of mechanistic and molecular-level engineering principles for the assembly of inorganic 
nanoscopic objects with ultra-small dimensions. His group has focused on single-walled metal-oxide 
nanotubes; this work has elucidated key aspects of the kinetics and energetics of formation and growth of 
these materials, and the factors underlying sub-nanometer control of their dimensions. His group has  

 
Dr. Sankar Nair 
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shown how subtle control over interatomic forces can be used to shape nanotube objects with precisely 
controlled dimensions.  

Further, this understanding has potential applications in organic/water and ethanol water separations.  Dr. 
Nair’s research has explored synthesis of tailored nanotube materials with organic-functionalized interiors 
(with Dr. C. W. Jones) and fabrication of high-quality nanotube/polymer membranes for organic/water 
separations, including potential use in ethanol-water separation in biofuel production.   

Porous Hybrid Materials and Membranes 

Dr. Nair’s group has made significant advances in developing the chemistry of processing porous layered 
materials such as AMH-3 into functional membranes for gas separations. Since joining Georgia Tech, Dr. 
Nair has made significant contributions in developing the science and technology of this class of materials 
and of nanocomposite membrane architectures based upon them.   

An important discovery was that such membrane architectures allow a large enhancement in separations 
performance at very small contents of porous layered materials. Another recent discovery was that of 
hybrid zeolitic materials consisting of epitaxially grown layered zeolites on bulk zeolite surfaces. In a 
related area, Drs. Nair and Jones have made substantial contributions in the engineering of hybrid 
materials and membranes important in a number of separations applications in the energy and 
petrochemical industries, combining zeolite molecular sieves with metal oxide surface nanostructures and 
polymeric matrices.  

Dr. Sankar Nair is Professor and James F. Simmons Faculty Fellow in the School of Chemical and 
Biomolecular Engineering.  Dr. Nair received his B. Tech., Chemical Engineering from the Indian 
Institute of Technology - Delhi, and his M.S. in Physics and his Ph.D. in Chemical Engineering from the 
University of Massachusetts at Amherst. 

 Dr. Nair's publications may be found at nair.chbe.gatech.edu/Publications.html 

 

Associations 

IPST Booth at PaperCon Alumni Soiree  
 
Calling all alumni, friends and interested parties!   IPST will host a Facts, 
Friends and Fun Forum during the First Annual Alumni Soiree at TAPPI 
PaperCon April 27 in Nashville.  Come and see your former and future 
colleagues and catch up on the news and happening events at IPST.    Learn 
about new educational programs, our FY 2015 Fellowship proposals, student 
and faculty news, and much more.  You may even have the chance to become 
acquainted with one or two of our graduate students.  See you there! 
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IPST Hosts Agenda 2020 Cellulosic Nanomaterials Workshop 

IPST hosted the Agenda 2020 Cellulosic Nanomaterials team for its workshop March 12.  The team, like 
several other Agenda 2020 groups in their respective areas, is charged with developing a white paper on 
the state of knowledge, gaps, and research pathways on the subject of isolation, transformation, and 
applications for nanocellulose.  A key factor is to develop enabling technologies to manufacture 
nanocellulose materials with a cost structure that supports the value generated by use of the materials to 
meet customer needs. 

The March workshop prioritized challenge areas 
identified by the members, and framed key questions for 
each.  Areas of interest include drying for re-dispersion; 
characterization and standards; incorporation of 
nanocellulosic materials into non-aqueous materials; 
surface functionalization; and environment, safety & 
health and life cycle considerations.  

Team co-lead Paul Durocher from SAPPI gave a brief 
presentation of the workshop’s outlook to the IPST 
executive conference the next day (see cover story).  
Several IPST/Georgia Tech professors are active in this 
area (see related article on (lignocellulosics colloquium). 

 

P3 Nano Appoints Marsolan to Science Advisory Board 
 

 

The US Endowment for Forestry and Communities announced a public/private partnership last year 
entitled “Public-Private Partnership for Advanced Woody Biomaterials and Nanotechnology,” or P-3 
Nano.  The Endowment on Woody Biomass and Wood-to-Energy supports the conversion of wood to 
heat and electricity (wood-to-energy) when compatible with traditional forest-based industries and 
consistent with sustainable harvesting practices and strong science. The partnership is focused on taking 
cellulosic nanotechnology from the lab to commercialization, and is bringing together partners in the 
public and private sectors to accelerate the development of innovative uses of renewable materials from 
forests.   

In January 2014, IPST executive director Norman Marsolan was named to the science advisory board of 
the group.  The panel consists of government, producers, end users, and academics.  Marsolan joins Alan 
Rudie, USFS Forest Products Lab; Sean Ireland, Verso Paper; Phil Jones, Imerys; Jeff Youngblood, 
Purdue University; Sandeep Kulkarni, Pepsico Advanced Research; Dylan Boday, IBM; and others to be 
announced. IPST member companies are well represented on the Science Committee. 

For further information on the project, contact Dr. Marsolan or see www.usendowment.org. 

 
Dean Benjamin, NewPage, is Agenda 2020 Board sponsor of 
the team; Ron Brown is president and executive director, 
Agenda 2020; Paul Durocher of SAPPI co-leads the team. 
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TAPPI Young Professionals Group Visits IPST 
 

IPST hosted the TAPPI Young Professionals Committee Thursday, March 
27.  Following a meeting on committee business, the group toured the 
Robert C. Williams Museum of Papermaking, where they viewed a 
demonstration of suminagashi (the Japanese form of paper marbling), and 
enjoyed making their own samples.   IPST executive director Norman 
Marsolan met with the group and discussed the concept of a professional 
master’s degree in manufacturing 
leadership-forest bioproducts being 

developed at Georgia Tech (see related article - PMML).  Several 
thought the concept would be closer to their needs than the MBA’s they 
are currently contemplating.   The degree program is completing internal 
reviews at Georgia Tech and, upon concurrence, will be submitted to the 
Georgia Board of Regents sometime this quarter.  
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Membership 

Verso Joins IPST  
 

North American paper producer Verso has joined IPST.  Verso is 
a producer of coated papers, including coated groundwood and 
coated freesheet, and specialty products.   Verso's paper products 
are used primarily in media and marketing applications, including 
magazines, catalogs and commercial printing applications such as 

high-end advertising brochures, annual reports and direct mail advertising.  Sean Ireland is Verso’s 
principal contact with IPST. 

 
Nalco Joins IPST  
 

IPST is pleased to welcome its newest member, Nalco, an Ecolab 
company.   Ecolab is a global leader in water, hygiene and 
energy technologies and services that protect people and vital 
resources.   Ecolab had 2012 sales of $12 billion and it employs 

44,000 associates.   Ecolab delivers comprehensive solutions and on-site service to optimize water and 
energy use and improve operational efficiencies for customers in food, healthcare, energy, hospitality and 
industrial businesses.  Nalco has more than one million customer locations in 170 countries.    Nalco’s 
principal contacts with IPST are Dr. Steven Govoni and Dr. Ross Gray. 

 

Alumni 

IPST Recognizes Distinguished Alumnus 
 

IPST recognized a distinguished alumnus, Dr. G. 
Ronald Brown, at the spring executive conference 
dinner March 13.  Dr. Brown earned his PhD at the 
Institute in 1975.  Dr. Brown has spent his career in 
research and development on behalf of the pulp and 
paper industry, most recently as president of the 
industry’s Agenda 2020 Technology Alliance in 
Washington, DC.  The alliance identifies technology 
needs of the forest products industry and facilitates 
collaborative R&D programs to address those needs. 

In accepting the recognition and accompanying plaque, Dr. Brown celebrated the many technology 
successes of the industry in the last thirty years, and challenged the industry to continue to press forward.   

 
Dr. G. Ronald Brown 
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 “Achieve more sustainable manufacturing,” he urged.  “Develop 50% greater efficiency in water and 
energy use—half as much consumption per ton—and generate 20% more revenue from bioproducts.” 

Prior to joining Agenda 2020, Dr. Brown held leadership positions in research, engineering, and 
manufacturing with MeadWestvaco Corporation and its predecessors.  He has served as a member of the 
TAPPI Board of Directors and as President of the Miami University Paper Science and Engineering 
Foundation.  Currently, he serves on the Secretary of Agriculture’s USDA Forestry Research Advisory 
Council.   

 

Faculty Alumnus Dr. Irwin Pearl Turns 100 
 

Dr. Irwin Pearl, a longtime faculty member at IPS’s 
predecessor, IPC, celebrated his 100th birthday in 
December.  Dr. Pearl began his service at IPC in 1941.  
His research focused on stream pollution and by-product 
utilization, lignin in particular, and his work contributed 
to paper mills’ successful removal of over one million 
tons of lignin waste from waterways.   Dr. Pearl retired 
in 1971. 

H. S. (Doug) Dugal, the retired CEO of Integrated Paper Services, and an IPC alumnus also, shared his 
memories of Dr. Pearl: 

It is a delight to write my feelings and thoughts about my friend Irwin Pearl; a teacher, mentor and a man 
of great sense of humor. An unassuming soul!  

A long time has passed since I last met him but we, some Institute of Paper Chemistry (IPC) people, often 
talk about him in our weekly get-togethers for Wednesday coffee at the Fox River Mall in the Appleton, 
WI area.  

I met Dr. Pearl for the first time in 1964 and was associated with him as a working colleague until his 
retirement around 1970. In addition, he and I were neighbors on Linwood St. for a few years. 

His laboratory was located on the northwest corner of the IPC research building. He is a quiet man but 
an authority on Lignin and other chemicals from natural materials like trees and unusual plants. No 
matter when I passed by his laboratory, he was busy doing his chemical isolation and characterization 
work and writing authoritative summaries of work on Lignin chemistry and uses. His work has been well 
published and famous throughout the world. When we heard the sound of an old typewriter, clutter-
clutter, swish, clutter-clutter, we knew Irwin is writing another authoritative paper for worldwide 
audiences. What a man! 

These are some of my memories of a great scientist, Irwin Pearl. It was my honor to have met him. 
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Museum 
 
Papermaking Museum Opens Exhibit Examining Maps of Africa 

Mapping Place: Africa Beyond Paper, an exhibit 
inviting visitors to examine closely the way the continent 
has been depicted over time, opened February 27 at the 
Robert C. Williams Museum of Papermaking.  Maps of 
Africa displayed in this exhibit span 500 years.  The 
exhibit resulted from partnerships between IPST and the 
Ivan Allen College of Liberal Arts.   

Two remarkable 
maps, Tatius 
Africae 

Accuratissima Tabula, Frederick de Wit (Amsterdam 1680) and 
Accuratissima Totius Africae in Lucem Producta, (1702 Nurnberg: 
Jacob Sandrart; engraved by Johann Baptist Homann, Sr.; Frederick 
de Wit) mark a growing interest in the interior of the continent and 
came from the personal cartographical collection of Georgia Tech 
Provost Rafael Bras.  The exhibit can be seen Monday to Friday 
from 9:00 a.m. to 5:00 p.m. through June 6. 

 

Community Programs explore Digital Media, Handmade Paper 
 
The museum continues to offer continuing programs popular with 
schools and community groups, and develops new programs and 
experiences.  At the beginning of the semester, students from a 
graduate class in Digital Media spent six sessions exploring hand 
papermaking.  They will apply their new skills by creating a 
project blending handmade paper and digital media.   

The museum also participated 
in the Atlanta Science Festival 
Expo on Saturday, March 29.  This inaugural event was sponsored by 
Georgia Tech and Emory University, and featured 150 organizations 
leading hands-on science activities.  During the course of the day, 
participants made hundreds of sheets of paper. 

 

 
 

 
Dr. Rafael Bras 

 

 
 

 

 

 

19 
 Return to top 



Teri Williams Selected for Hand Papermaking Board 

Teri Williams, Executive Director of the Robert C. Williams 
Papermaking Museum, has been elected to the Board of 
Directors of Hand Papermaking.  Teri joins papermaking 
artists and artisans on the Board.  Hand Papermaking 
publishes an award-winning newsletter that is a fine 
repository of information and inspiration on the art and craft 
of hand papermaking. Each issue features articles on a 
variety of topics within the field, including artistic 
approaches, craft techniques, historical topics, international 
development, and educational initiatives. Articles are 
written by experts in the field, many of them practitioners, 

and each magazine includes at least one unique sample of handmade paper. The latest issue, Winter 2013, 
focuses on “knowledge custodians”— individuals and institutions who accumulate and propagate the 
skills and traditions of handmade paper. 

The magazine has a subscriber base of some 1200 individuals, museums, libraries and universities. 
Subscribers reflect the growing population of those interested in this field for artistic, educational and 
environmental reasons.  Teri commented, “I am so pleased to be a part of this organization.  Its mission 
and its outreach are consistent with our goals at the papermaking museum.” 

 
Calling All Alumni 

Alumni Welcome to Keep in Touch 
 

All alumni of the Institute of Paper Chemistry, Institute of Paper Science 
and Technology and Georgia Tech’s Paper Science and Engineering 
program are invited to become members of the Paper Heritage Alumni 
Foundation.  The alumni foundation’s purpose is to serve alumni by 
engaging former students in active and effective partnerships with the 
IPST community and the industry. Governed by alumni, for alumni, the 
Foundation promotes mutually beneficial interaction between alumni and 
the current student body and offers the opportunity to build Institute 
friendships that will last a lifetime.  
 

 
For further information, go to www.ipst.gatech.edu/alumni, or email Lavon.Harper@ipst.gatech.edu. 
 

 

 

 
Teri Williams 
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