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(1) Resources & Renewables (R&R)
(1.1) Renewable feedstocks

Ethanol as a renewable feedstock for commodity chemicals: Acetic acid as an example

Betina Jorgensen, Jeppe Rass-Hansen, Anders Riisager, Kresten Egeblad, Claus

Hviid Christensen Technical University of Denmark

90 80 Pt Pd pH

Continuous esterification of bio-based organic acids: Formation of triethyl
citrate
Navinchandra Asthana, Aspi Kolah, Dennis Miller, Carl Lira Michigan State

University

16 99
64
AspenPlus

Alternative feedstocks for the chemical industry

Joanna McFarlane, Sharon M. Robinson Oak Ridge National Laboratory
Oak Ridge



(1.2) Design for Biodegradation

Designing Biodegradable Chemicals

Robert Boethling, David DiFiore, Elizabeth Sommer U.S. EPA
1990

Towards "Advanced Green Composites®

Anil N. Netravali, Cornell University

(1.3) Bio-based Materials 1

Bio-based polymers and composites manufacturing plant

Richard P. Wool University of Delaware

Bio-based polyurethane foams from soyoil polyols

Laetitia M. Bonnaillie, A. Campanella, Richard P. Wool, Raghavan Jayaraman

University of Delaware



N,N-dimethylbenzylamine
PU
PU

Development of a low-k material from renewable resources

Mingjiang Zhan, Chang K. Hong, Richard P. Wool University of Delaware

2.0 2.7

Carbon nanotube composites from soy-based resins

lan M. McAninch, Richard P. Wool University of Delaware

AESO CNT

CNT MMA CNT SEM

Progress in the development of a general biomass-based chemistry

Rawle 1. Hollingsworth Michigan State University

Green monomers and polymers for functional and reactive polyesters and nylons

Lon J. Mathias, Allison M Sikes, Kaitian Xu, Carl Bennett, Eylem Tarkin-Tas
The University of Southern Mississippi
C18 B



Corn (sugars)-based polymer chemistries

Michael Jaffe, George Collins, Anthony East, Yi Zhang New Jersey Institute of
Technology

Exopolymer as a raw material
exopolymer
Joan Combie Montana Polysaccharides Corp.,

Levan

17 kg

Eco-friendly bioplastics from renewable feedstocks: Microbial conversion and

downstream recovery

Jian Yu University of Hawaii

PHA

LCA of bio-based products: A comparison of starch and polyethylene foams
LCA
Chisa K. Brookes, Bruce Dale, Seungdo Kim, Ramani Narayan Michigan State
University
starch LCA

LCA 15014040  ASTM D7075 Cargill Dow
EPA  NIST

(1.4) Water Technologies
Integrated Water Management: An Environmentally Sensible Approach to



Industrial Water Treatment

Manian Ramesh Nalco Company

Removal of natural organic matter and odor causing compounds from water using

nanoporous polymers
Bhekie B. Mamba, Rui W.M. Krause, Tshepo J. Malefetse, Sabelo D. Mhlanga

University of Johannesburg
2- 2-MIB

ug ng |1

Current issues on water use and reuse in chemical processes

Daniel Sujo, Robert P. Hesketh, Mariano J. Savelski, C. Stewart Slater Rowan

University

(2) Toxics & Materials (T&M)
(2.1) Alternative Synthesis
Base and Acidic Catalysis in Dimethyl Carbonate Chemistry

Pietro Tundo University of Venice

DMC DMC

Synthesis of cyclic carbonates from fatty materials using supercritical carbon

dioxide
Co,
Kenneth M. Doll, Sevim Erhan NCAUR-USDA
2
1 2



Co,

@1 Bromine-free TEMPO-based catalyst system for the oxidation of alcohols

Br TEMPO

Robert L. Augustine, Setrak K. Tanielyan, Kenneth Furlong, Handley Jackson
Seton Hall University

@2 Improved regioselectivity in the nitration of toluene: The key to cleaner

manufacture of 2,4,6-trinitrotoluene (TNT)
TNT

Ross W. Millar, Anthony W. Arber, Javid Hamid, Robert M. Endsor
QinetiQ Ltd., Sevenoaks, United Kingdom
2,4,6- TNT

(OCM)

@3 Gas-phase catalytic oxidations using titania nanocatalysts

Alex lIbhadon, Polycarpos Falaras, Dimitris Tsoukleris, loannis Arabatzis
Institute of Physical Chemistry, Athens, Greece

90 VOC BTX

(2.2) Benign Solvents

@4 Unleashing cellulose potential: BASF ionic liquids

BASF
Calvin J. Emanuel, Matthias Maase BASF
7000 400
1 BASF

@5 Direct synthesis of hydrogen peroxide from oxygen and hydrogen in carbon dioxide



o,
Qunlai Chen, Eric Beckman University of Pittsburgh
co, TS-1

@6 Formamide as a green solvent

Mikhail M. Bobylev, Lioudmila I. Bobyleva Minot State University

200

Leuckart

(2.3) Alternative Processes
@7 Green Electronics: Challenges and Opportunities

Jeff Omelchuck Green Electronics Council
WEEE RoHS

@8 Remarkably improved route to the manufacture of superacid catalysts

Zoe A. C. Schnepp, Mark A. Harmer, Christopher Junk University of Bristol
DuPont
TFESA

@9 Chemical recycling of polymer matrix composites (PMCs) with supercritical

fluids:Recovery of carbon fibers from epoxy resins composites

Raul Pinero Hernanz, Christopher Dodds, Jason Hyde, Juan Garcia Serna, Edward
Lester, Martyn Poliakoff University of Nottingham
- 300 400
30Mpa



30 ldentifying greener analytical methods

Jennifer L. Young, Rajender K. Brahman, Paul T. Anastas, Larry Keith Green
Chemistry Institute
GCI Green Chemistry Institute
800

(2.4) Designing Safer Chemicals & Toxicity Reduction
31 Approaches to Designing Innovative Sustainable Products

Eric Beckman University of Pittsburgh

@2 Picaridin: A safe, effective, environmentally friendly insect repellent that
people will use
Picaridin
Frank Lueckgen, Hans Essenbreis, Thomas Gernot, Paul Malsch LANXESS Corporation
Lanxess -m- DEET Picardin

Bayrepel

33 Massachusetts model for evaluating alternative chemicals

Pamela A. Civie Toxics Use Reduction Institute

05 8

6 DEHP 2- 5

&4 Alternative synthesis for surfactants: Thermally cleavable surfactants

Reagan Charney, Colin Thomas, Ross Weikel, Pamela Pollet, Charles Eckert, Charles

Liotta, Philip Jessop Georgia Institute of Technology



35 Environmentally-benign, effective and economical totally-organic wood
preservative systems

Tor P. Schultz, Darrel D. Nicholas Mississippi State University
2010
BHT

36 Efficient molecular simulations for environmentally benign products and
processes

Saadet Ulas, Urmila Diwekar University of Illinois
Kom LCs, LDgy

Kom

HSS Hammersley Sequence
Sampling

(2.5) Green nanotechnology
@7 Green nanoscience

James E. Hutchison University of Oregon

38 Photocatalytic activity of Ti0O, foam and Ti0,/Ru0,/Si0, nanoparticles for water
purification

Tio0, Ru0, Sio,

Alex Omo Ibhadon, Gilian Greenway, Yue Yue University of Hull

(3) Health & Medicine (H&M )
(3.1) Stocking the Green Chemistry Toolbox

39 Sustainability Indexes: Holistic approach to measure corporate economic
performance



Rodrigo Amandi SAM Sustainable Asset Management Group
99
STOXX SAM Sustainable Asset Management Group

@0 Sustainability and life cycle principles in practice: Implementing FLASC™ (Fast

Life cycle Assessment of Synthetic Chemistry) and early results

FLASC™
David J. C. Constable, Concepcion Jimenez-Gonzalez, Richard K. Henderson
GlaxoSmithKline
GSK FLASC™ Fast Life Cycle Assessment of Synthetic
Chemistry

(3.2) Engineering for Sustainability
@1l Increasing chemical efficiency: Incorporating advances in synthetic design into

continuous processes

Steven J. Broadwater, D. Tyler McQuade Cornell University
Reaction
Telescoping

@2 Integrated environmentally benign product design, process design and optimal

control: A case study in the pharmaceutical industry

Saadet Ulas, Urmila Diwekar University of Illinois

Tyco Healthcare

(3.3) Green Metrics Symposium
@3 Application of metrics in driving green chemistry initiatives at GSK
GSK

David J. C. Constable, Richard K. Henderson, Concepcion Jimenez-Gonzalez

10



GlaxoSmithKline

@4 Measuring green chemistry implementation: Building EHS performance into products

EHS
John M. Kindervater, Stephen A. Leeper EIli Lilly and Company
EliLilly

@5 Merck"s API mass intensity metric
API

Beth Berglund, John Leazer, Ephraim Bassan, Mary Buzby Merck & Co., Inc.

API mass intensity metrics API

@6 Defining a mass intensity metric for the pharmaceutical industry

GCl Pharmaceutical Roundtable ACS Green Chemistry Institute

GCI

Pharmaceutical Roundtable

(3.4) Benign First Time Manufacturing
@7 PAT and Green Chemistry

D. Christopher Watts U.S. Food and Drug Administration
04 9 FDA PAT Process Analytical Technology

@8 The Status of Green Chemistry at Merck & Company

John Leazer, David Hughes, Mary Buzby, Dave Mathre, Skip Volante Merck & Co.

Merck

11



@9 Designing a green manufacturing process for a novel active pharmaceutical

ingredient (API): Reducing environmental impact and adding value to the business

Laurence J. Harris Pfizer Global Research & Development

60 Aqueous mediated EDC peptide forming reactions
EDC
David Mitchell, Radhe Vaid, John Pu, Sathish Boini, Christopher Doecke, Kenneth
Moder Eli Lilly and Company

EDC N-(3-dimethylaminopropyl)-N-ethylcarbodiimide

(3.5) Greener Processing & Innovative Technology

61 Green oxidations in organic synthesis: Learning from nature?

Andrew S. Wells, Neil Adlington, Tove Agvist AstraZeneca

laccase

62 Environmental considerations in pharmaceutical process development

Douglas Kjell, Eli Lilly

(3.6) Forum: Research Needs to Drive Innovation

2

63  Analysis of the reactions used for the preparation of drug candidate molecules

John S. Carey, David Laffan, Colin Thomson, Michael T. Williams, Pfizer, Inc.

GSK AstraZeneca Pfizer

12



64 Key green chemistry research areas: A perspective from pharmaceutical

manufacturers

Peter J. Dunn, GCI Pharmaceutical Roundtable ACS Green Chemistry Institute
05 ACS GClI  Green Chemistry Institute GCI
Pharmaceutical Roundtable

(4) General Green Chemistry & Green Engineering Symposia
(4.1) Information Resources & Assessment
65 Green chemistry resource exchange
Jennifer L. Young, James C. Rea, Paul T. Anastas Green Chemistry Institute
ACSGCI  EPA DB
05 10
DB

66 Challenge of classifying "green" chemicals and products

George R. Thompson, Chemical Compliance Systems, Inc.

67 Green chemistry principles applied to an 1SO 14001 environmental management

system
1SO 14001
Denny Hjeresen, Los Alamos National Laboratory
1SO 14001
GC 1SO 14001

(4.2) Industrial Applications
68 Advances in green product design

Neville Hargreaves, Crystal Faraday

10 €02 44
LCA

13



69 Decolorable toner e-blue
e-blue
Sano Kenji, Satoshi Takayama, Takeshi Gotanda, Yumiko Sekiguchi  Toshiba
Corporation

e-blue™

60

(5) Energy

(5.1) Future Energy
60 Development of carbon dioxide removal bioreactor using Methanococcus jannaschii

Jong Hee Jang, Daisuke Kakei, Megumi Nishikawa, Makoto Takada, Satoshi Nakai,

Masaaki Hosomi Tokyo University of Agriculture and Technology

Methanococcus jannaschii CO, H»

61 Eco-efficient solutions for a sustainable future

Charlene A. Wall, BASF Corporation

300 BASF EEA

(5.2) Sustainable Energy Systems

62 Non-covalent forces in dendrimer-structured dye-sensitized solar cells

Timothy E. Cain, Roger A. Boggs, John C. Warner University of Massachusetts Lowell

63 Optimal flowsheet synthesis for biorefinery systems

14



Demetris Josephides, Urmila Diwekar University of Illinois
DOE
2010 1.07
ASPEN DOE

(5.3) Energy Efficient Technologies
64 Enhancing the soy Biorefinery

George A. Kraus, lowa State University

®5 PVC hydrocracking with recovering of a large amount of H,: Characterization of
the catalysts and the products after each step of the process
PVC
Thierry Giornelli, Franck Dumeignil, Atsushi Ishihara Tokyo University of
Agriculture and Technology
PVC HCI 3

66 Toward efficient catalytic routes to hydrogen from bioresources

Claus Hviid Christensen, Technical University of Denmark, Kgs. Lyngby, Denmark

(6) Agriculture & Foods (A&F)
67 Green composites using poly(lactic acid) and agricultural co-products

Victoria Finkenstadt, LinShu Liu, C.K. Liu, Steven C. Cermak, Roque Evangelista,
Milagros Hojilla-Evangelista, J.L. Willett USDA

15



68 New asymmetric hydroxylation technology for the commercial manufacture of
indoxacarb
indoxacarb
Albert L. Casalnuovo, DuPont, Newark, DE
DuPont indoxacarb S R
S 50 2
S 98

®9 ARS biopolymers research - yesterday, today, and tomorrow

Robert L. Fireovid, USDA Agricultural Research Service, Beltsville, MD

ARS Agricultural Research Service 53

@0 Development of domestic crops to produce industrially useful products

Maureen C. Whalen, Colleen McMahan, Grace Chen, Jiann-Tsyh Lin, Thomas McKeon
USDA ARS Western Regional Research Center, Albany, CA
ARS

Q)
(7.1) Energy Posters
Simulation study of soot oxidation in NO,

Ruigiang Liu, Xinhong Chen, C. Purushothama, J.0. Chae, Valentin Puchkov
Generation of electricity and no excess sludge from wastewater by an activated sludge
process integrated with a microbial fuel cell

Toshihide Kakizono, Sunao Mihara, Naomichi Nishio

2

(7.2) Agriculture & Foods
Organic farming: A need for sustainable agriculture
Pramila Maini

Fungal diseases of sweet potatoes (/ipomoea batatas)

16


http://acs.confex.com/acs/green06/techprogram/S2416.HTM

Mojeed Oladapo Oyewale

Agriculture waste utilization in Madhya Pradesh: A case study
Monika Vishwakarma
2

(7.3) Resources & Renewables Posters
Synthesis of monofunctionalized cyclodextrin polymers for the removal of organic
pollutants from water
Bhekie B. Mamba, Rui W.M. Krause, Tshepo J. Malefetse, Edward N. Nxumalo
Bio-gas plant slurry and its application
Neena V. Arora
TiO,-photocatalyzed As(l111) oxidation in a fixed-bed, flow-through reactor
Megan A. Ferguson, Janet G. Hering
Novel enzymatic synthesis and properties of aliphatic polythioester
Makoto Kato, Kazunobu Toshima, Shuichi Matsumura
Visible light photocatalysis with platinized titanium dioxide for water treatment
Wenbing Li, Tingying Zeng
Thermal properties of poly(L-lactic acid) ionomers synthesized from chemical
recycling
Andrew J. Ro, Robert A. Weiss, Samuel J. Huang
Scope and principles of green chemistry and engineering
Anil K. Sharma
2

(7.4) Toxics & Materials Posters
Production of recombinant human gelatin in transgenic rice cell cultures
Corey N. Dodge, Karen A. McDonald, Julio Baez, Mysore Sudarshana
19

(7.5) Information Resources and Assessment Posters
Pharmaceuticals in the environment: Development of an active pharmaceutical
ingredient (API) waste treatment software tool
Andrew S. Wells, Paul Bainbridge, Neil Adlington
7

17


http://acs.confex.com/acs/green06/techprogram/S2418.HTM
http://acs.confex.com/acs/green06/techprogram/S2419.HTM
http://acs.confex.com/acs/green06/techprogram/S2431.HTM

