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North Carolina, USA

Â Transitioning from agriculture to high 
tech research and industry
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North Carolina, USA

Â Wright Brothers first powered 
flight in Kitty Hawk NC, 1903



North Carolina, USA

Â Famous for its simple, innocent  southern charm

Â The Andy Griffith Show, Mayberry North Carolina
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North Carolina, USA

Â Famous  for its College Basketball:

Â Wolfpack , Tarheels , Blue Devils, Demon Deacons

Â Greatest player of all time: Michael Jordan



North Carolina, USA

Â Center of the stock car racing in the 
world



North Carolina, USA

Â Pig Pickin ,  slow roasted pig, people 
pick off the meat at outdoor party
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North Carolina, USA

Â Professional Football: Carolina Panthers
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North Carolina, USA

Â Carolina Hurricanes  Ice Hockey 
Stanley Cup Champions, 2006, 



North Carolina, USA

Â Pinehurst #2, one of the top five golf 
courses in the USA



North Carolina, USA

Â Pine trees of NC

Â Southern Pine              Loblolly Pine



Department of Forest Biomaterials

at North Carolina State University

Â NCSU: Located in Raleigh, the 
capital of North Carolina

Â The leading engineering 
institution of NC

Â Enrollment: 28,000 students 

Â Average Winter Temperatures 
of 50 -60 F

http://www.enchantedlearning.com/usa/statesbw/ncanswers.shtml


College of Natural Resources - PSE & 
WP

College of Natural Resources

Paper Science and 
Engineering (PSE)

Wood Products
(WP)

Department of Forestry

Dept. Parks and Recreation 
and Tourism Managament 

Department of 
Forest Biomaterials



Graduate Programs

Â The science of converting renewable forest 
resources into products important for society

Â Doctoral (4 -5 years)

Â Masters (2 years)

Â Core Courses:

Å Biomaterials chemistry

Å Surface and Colloid Chemistry

ÅMaterial Science of Natural Polymers

Å Engineering of Biomass Conversion

Â Perform original research and defend 
thesis/dissertation



Paper Science and Engineering

Â 125 undergraduate students

ÅDual chemical engineering degree is 
unique in US

ÅOptions in chemistry, textiles, 
environmental science, business

Â 27 graduate students

Â 115 endowed scholarships



Pulp and Paper Foundation

Â Formed in 1954 to support pulp and paper 
education

Â 55 member companies provide annual 
support
ÅPaper companies
ÅChemical and equipment suppliers
ÅOther allied industries

Â 1000 individual members
Â 115 endowed scholarships & 3 endowed 

professorships
Å$8 million in endowments



Paper Science and Engineering

Â 14 faculty

Â 11 research associates

Â $2 million/yr in research expenditures



PS&E Faculty
Dimitri Argyropoulos  Professor   Organic Chemistry     Wood Chemistry & Biopolymers   

David Ashcraft  Instructor   Chemical Engineering  (MS)   Business Management    

Hou-min Chang  Distinguished Professor Wood Chemistry     Wood Chemistry & Biopolymers 

Vincent Chiang  Professor   Biochemistry     Forest Biotechnology 

Med Byrd   Assistant Professor  Paper Science & Engineering   Fiber Processing    

Richard Gilbert  Professor Emeritus  Organic Chemistry    Cellulose & Surface Science 

John Heitmann   Professor   Paper Science & Engineering   Bio-Processing & Papermaking 

Martin Hubbe    Associate Professor  Chemistry     Colloid & Surface Science 

Hasan Jameel    Professor   Chemical Engineering    Process Engineering & Fiber Processing 

Adrianna Kirkman   Professor   Paper Science & Engineering   Simulation & Modeling 

Michael J. Kocurek   Professor   Paper Science & Engineering   Workforce Education & P&P Technology 

Lucian Lucia    Associate Professor  Organic Chemistry    Wood Chemistry & Biopolymer 

Joel Pawlak    Assistant Professor  Paper Science & Engineering   Paper Physics & Material Science 

Orlando Rojas   Assistant Professor  Chemical Engineering    Engineering & Materials Science 

Richard Venditti   Associate Professor  Chemical Engineering    Recycling & Material  Science 

M.K. Ramasubramanian Associate   Mechanical Engineering   Tissue, Packaging,Mechatronics 



Wood Products

Â 35 undergraduate students

Â 5 graduate students

Â 4 teaching/research faculty

Â 3 extension faculty

Â 2 research faculty



paperscience
nc stateuniversity

Research Program



Raw
Materials

Fiber
Processing

Materials Papermaking

Wood
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paperscience
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Biofuels Production



Hou -min Chang

Vincent Chiang

Hasan Jameel

Joel Pawlak

Lucian Lucia

Dimitris 
Argyropoulos

Raw Materials

Â Relationships between fiber and 
product characteristics

Â Impact of natural variations in raw 
material and effect on end use 
properties

Â Genetic modifications to improve 
process and product performance



DOE

USDA

Industry 
Partners

Raw Materials

Â Performance and Value of CAD -Deficient Pine

Â Genetic Variation of Fiber Components and 
Morphology in Juvenile Loblolly Pine

Â Improved Wood Properties through Genetic 
Manipulation: Engineering of Syringyl Lignin in 
Softwood Species 

Â Wood and Fiber Quality of Juvenile Pine: 
Characterization and Utilization

Â Genetic Variation and Structural Characterization of 
Cellulose, Hemicellulose and Lignin in Elite Pine

Â Impact of Transgenic Trees on Fiber Properties and 
Paper Mill Economics

Â Pulping and Papermaking Properties of Arundo 
Donax



Hou -min Chang

Vincent Chiang

Lucian Lucia

Dimitris Argyropoulos

Hasan Jameel

Med Byrd

Wood Chemistry

Â Understand the biosynthetic 
pathways of wood components

Â Chemical properties of the raw 
material

Â Reaction mechanism for pulping, 
bleaching and papermaking

Â Modification of fiber components for 
new end uses



USDA

NC 
Biotechnology

Industry 
Partners

Wood Chemistry

Â Polysulfide Chemistry in Pulping

Â Development of Novel Oxidation Catalysts

Â Development of Analytical Methods for the 
Rapid Measurement of Wood Components

Â Characterization of Residual Lignin after Pulping 
and Bleaching

Â Supercritical Oxidations and Extractions of 
Pulping Streams

Â Value Added Pathways to Lignin



Richard Venditti

Adrianna 
Kirkman

Med Byrd

Hou -min Chang

Lucian Lucia

Dimitris 
Argyropoulos

Hasan Jameel

John Heitmann

Fiber Processing

Â Understand the underlying 
principles of various unit 
operations:

ÅPulping

ÅBleaching

ÅRecycling

Â Develop new improved 
technologies for economic and 
environmental benefits

Â Use of process simulation and 
modeling for

ÅEconomic evaluation

ÅProcess optimization



DOE

AF&PA

CPBR

National 
Labs

Industry 
Partners

Fiber Processing

Â Mill Integration -Pulping, Steam Reforming and Direct 
Causticization for Black Liquor Recovery

Â Impact of Lignin Characteristics and Vessel Content on 
Reject Formation in Hardwoods

Â Increasing Yield and Quality of Low -Temperature, Low -
Alkali Kraft Cooks with Microwave Pretreatment

Â High Selectivity Oxygen Delignification

Â Fiber Fractionation in Hydrocyclones and Screens 

Â Removal of Pressure Sensitive Adhesive Contaminants 
in Screening Operations 

Â Automatic Sorting of Wastepaper

Â Pretreatments for ethanol production

Â Sludge to ethanol

Â Flotation de - inking 



John Heitmann

Marty Hubbe

Joel Pawlak

Orlando Rojas

Richard Venditti

Ramasubramanian

Papermaking

Â Understanding and implementing 
the principles of papermaking

ÅWet End Operations

ÅDrying

ÅCoating

ÅTissue Making and Creping



DOE

USDA

NSF

Industry 
Partners

Papermaking

Â Modification of Fiber Flexibility to Improve Tissue 
Softness

Â Reversibility of Fiber Flocculation

Â Dry Strength Treatment Strategies using Novel Coating 
Technologies

Â Effect of Hydrodynamic Shear on Efficiency of Retention 
Aid

Â Absorption Behavior of Surfactants and Polymers on 
Solid/Liquid Interfaces

Â Impact of Fiber Fines on Drainage

Â Development of Charge Titration Methods

Â Adhesion Forces between Inorganic and Cellulose 
Surfaces

Â Impact of Fiber Properties on Water Retention and 
Drying



Dimitris 
Argyropoulos 

Richard Venditti

Hou -min Chang

Lucian Lucia

Joel Pawlak

John Heitmann

Hasan Jameel

Orlando Rojas

Forest 

Biotechnology

Wood & Fiber

Engineering

New Forest 

Based

Biomaterials

Materials

Â Improvements in the end use 
properties of paper

Â Modification of surfaces to impart 
unique properties

Â Development of novel uses of 
cellulose, lignin, hemicellulose and 
extractives

Â Chemicals, monomers and solvents 
from biomass

Â Forest biomaterials initiative

http://www.kth.se/samverkan/


DOE

USDA

CPBR

National 
Labs

Industry 
Partners

Materials

Â Improved Dimensional Stability of Fibers Through 
Selective Enzymatic Degradation

Â Compounding of Wood Fibers and Synthetic 
Polymers

Â Micro and Nano -Cellular Foaming of Wood and 
Wood Fibers

Â Effect of Cellulose Mesophase Structure on 
Regenerated Cellulose Fiber Properties: A Role of 
Shear Induced Stresses

Â Low Cost Process for Value Added Regenerated 
Cellulose Products from Biomass Residues

Â Antimicrobial Paper

Â Derivatization and Use of Lignin as Polymeric 
Surfactant



Bio-Refinery

Forest

Based Biomass

Agricultural 

Based Biomass

Biomass

BioChemical

Platform

ThermoChemical

Platform

Pulp and

Paper Mill

Value Added and

Commodity 

Chemicals
Fuels, Solvents, 

Monomers, 

Polymers,Power

Paper

Products

Advanced

Separations

Biotechnology

Sugar, Aromatic 

Intermediates

Low MW 

Hydrocarbon
Intermediates

Paper Mill

Byproduct
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