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1) Keynote Addresses
Keynote Address 21 24 8 4

JCI1

Prof. Ronald Breslow, Columbia University
Beyond the Molecular Frontier: Green Approaches to a Sustainable Future

Sustainability

Prof. George Whitesides, Harvard University
What is the Scope of Green Chemistry? Picking the Problems
Sustainability

Prof. Ryoji Noyori, Nagoya University and RIKEN (The Institute of Physical and
Chemical Research)
Molecular Catalysis: Today and Tomorrow
Sustainability . GSC

21



Linda Fisher, Dupont, Chief Sustainability Officer
Green Chemistry: Driving Sustainable Growth

Dupont EPA  Sustainability
Anastas GC
Dupont Sustainability
Sustainability
Dupont 200
Dupont CSR
2) Visions for the Future (Anastas, Organizer)
M. Poliakoff Nottingham
A. B. Ellis National Science Foundation
Poliakoff Sustainability chemistry chemical
engineering

JCI1

3) Technical Session

Technical Session

28
250

N C)

(1) Metrics, Measures & Processes - General Contributions
Green Chemistry & Engineering Metrics (Constable, Organizer)

12. Evaluating metrics for green chemistries: Information and calculation needs
R. L. Smith et al, EPA

EPA
GREENSCOPE

15. BASF eco-efficiency method as sustainable decision tool



A. Kicherer, BASF
BASF eco efficiency 250

BASF 99 R&D Neopor PS

37. Evaluation tools for green and sustainable chemistry

GSC 4 LCA

38. Green degree approach: A new methodology for ranking environmental friendly
chemical processes routes
X. Zhang et al, Chinese Academy of Science

MMA

41. Chemistry based design process to create environmentally benign consumer
products: The Greenlist Process
D. Long et al, SC Johnson & Son Inc
Greenlist
EU

Toxicology in Assessing Green Chemistry & Engineering Approaches
163. Toxicity assessment for green chemistry: methods, insights, uncertainty and
ignorance

J. Ranke et al, Univ. of Bremen

164. Role of the National Toxicology Program in green chemistry
M. J. Hooth et al, National Inst. Environ. Health Science (USA)
8 2
NTP National Toxicology Program
http://ntp. niehs. nih.
gov/ntp



198. Need for incorporating understanding of toxicity and ecotoxicity into green
chemistry
T. J. Collins, Carnegie Mellon Univ.

Entropy and Materials
192. Entropy-based metrics for sustainability assessment in green manufacturing
D. P. Seklic, Univ. of Kentucky

194. Developing sustainable technology: Quantitative assessment metrics from
thermodynamics
Jo Dewulf et al, Ghent Univ.

Life Cycle Assessment and Sustainable Design
212. Life cycle assessment using input-output models
H. S. Matthews, Carnegie Mellon Univ.
LCA EI0-LCA Economic Input-Output
LCA

216. Incorporation of variability and uncertainty in life cycle assessments
A. E. Landis et al, Univ. of Illinois
LCA LCI
LCA

Product Lifecycle
167. Beyond the product: New approaches to eco-innovation
C. J. Ryan, Univ. of Melbourne
Design for sustainability (
D4S)

169. Assessment of new technologies: Case study of gasoline oxygenates
V. M. Thomas et al, EPA (USA)
MTBE LCA



Greener Methods in Analytical Chemistry 321-324
323. Trace determination of arsenic and its removal: An environmental overview
T. Pal, Indian Inst. Tech.
As Fe-Al-Si-02

(2) Alternative Synthesis and Solvents - General Contributions
Green Synthesis

6. Design of dehydrative condensation catalysts directed toward GSC
K. Ishihara, Nagoya Univ.
Zr-Fe Hf-Fe

10

25. Microwave-assisted chemistry: Synthesis of amines and heterocycles via
carbon-nitrogen bond formation in aqueous media
R. S. Varma et al, EPA (US)
MW C-N

26. Synthesis of a selective estrogen receptor modulator
J. L. Leazer et al, Merck & Co., Inc.
SERM SERM  syn-2,3-
distributed-2,3-dihydro-1,4-benzoxathiin

27. Salt-free process to epichlorohydrin
J. M. Renga et al, Dow Chemical

€02

28. Methylenation of aldehydes and ketones using dimethyl carbonate and
triphenylphosphine
J. M. Renga et al, Dow Chwmical
120



Co2
Wittig

152. Green chemistry in the redesign of the Pregabalin process
J. Tao, et al, Pfizer
Lyrica Pregabalin

157. Greener routes in organic preparations: Microwave-assisted synthesis of

banana-shape liquid crystals
K-T. Liu et al, National Taiwan Univ.

Williamson

Solvent Selection

250. Glycol ether properties and potential uses s alternative solvents
T. C. Frank et al, Dow Chemical

253. Green solvents for multiphase catalysis
W. Leitner, RWTH aachen

The Role of Supercritical Carbon Dioxide
61. Supercritical fluids and green chemistry, Success and challenges
M. Poliakoff, Univ. of Nottingham

Nottingham

Heck

€02

€02

62. Green resolution in pharmaceutical process research: Rapid access to kilograms



of enantiopure intermediates using preparative SFC
W. R. Leonard et al, Merck Research
SFC
95%
c02

64. Supercritical fluid deposition of barrier layers for microelectronic devices
S. A. 0" Neil et al, Goessmann laboratory (USA)
CVvD
c02

CVD step
coverage

66. Supercritical fluid (carbon dioxide with cosolvents) extraction of cholesterol
from cow brain: Extraction and modeling
N. Vedaraman et al, TU Hamburg

€02

Alternative Synthesis (Scott, Organizer)
225. Synthesis of amino acids and peptides in ionic liquids
S. V. Malhorta, New Jersey Inst. Tech

227. Green carbohydrate chemistry: Environmentally benign chemical glycosidations
K. Toshima, Keio Univ.

229. Improved approach to the preparation of duloxetine and atomoxetine
K. T. Lorenz et al, Eli Lilly
Eli Lilly duloxetine atomoxetine
N- E



Non-Covalent Derivatization (Zaworotko & Jones, Organizers) 199-205
199. Mechanical treatment: Solvent-less preparation of co-crystals and polymorphs
W. Jones, Cambridge Univ.(UK)

200. Molecular dynamics in crystal in the presence of solvent vapor

204. Green chemistry strategies using crystal-to-crystal reactions: Total synthesis
of natural products with adjacent quaternary stereogenic centers
M. A. Garcia-Garibay et al, Univ. of California

(3) Catalysis - General Contributions
Catalysis in Water (Li, Savage & Kobayashi, Organizers) 9-11, 29-36, 158-162,
29. Lewis acid catalysis in aqueous media 50

Mannich

31. Catalytic asymmetric carbon-carbon bond formation in water in the presence of
surfactants
D. Sinou, Univ. Claude Bernard Lyon (France)

93

159. Heterogeneous aquacatalysis with amphiphilic resin-supported palladium
complexes
Y. Uozumi, Inst. Molec. Science
PS-PEG

99

160. Homogeneous catalysis in high-temperature water
P. E. Savage et al, Univ. of Michigan



1,4-

€02

Environmentally Beneficial Catalysis
182. Heteropoly and perovskite catalysis for green/sustainable chemistry and a
thought on the promotion of GSC

GSC

219. Green chemistry and catalysis in organic synthesis
R. A. Sheldon, Delft Univ. of Tech.
chemo- regio- stereo-

224 Designing green catalytic oxidation technologies
T. J. Collins, Carnegie Mellon Univ.
TAML

(4) Industrial Success Stories - General Contributions
Industrial Sustainability

206. Developing sustainable process technology
J. A. Kocal, UOP

207. Sustainable substitutes for ozone depleting substances and compounds with high
global warming potentials including HCFCs, HFCs,PFCs and halons

K. T. Werner, 3M

3M



208. Biorefinery concept: Using biotechnology to shift from crude oil to biomass
feedstocks 40
M. H. Emptage, DuPont

1,3- Sorona

211. Industrial sustainability: A review of European initiatives
C. Adams, XeF6 Ltd.
Initiati-
ve o GDP 3 o

Industrial Success Stories
236. Green chemistry: an integrated component of R&D
P. Dunn, Pfizer

238. lonic liquids: A BASF success story
C. J. Emanuel, BASF Corp.
BASF
BASIL™ BASIL  HCI
BASF

239. Development of the aqueous-coated photothermographic material
H. Tsuzuki,

240. Discovery and development of a green commercial process
T. J. Grinter, GlaxoSmithKline
GSK



20

276. AstraZeneca SHE Triggers Model
W. D. White, AstraZeneca UK
SHE AstraZeneca SHE Trigger
Model 01 04
2 SHE

277. Environmentally friendly acrylic thermosets
B. Weinstein et al, Rohm and Haas

Rohm and Haas

278. Development of Nike brand footwear outside rubber as environmentally preferred
material
M. Predovic et al, Nike
Nike
96 05 60
14

Small Business Success Stories
268. EPA’ s small business innovation research program
A. Richards et al, EPA (US)
EPA SBIR EPA
R D 7 15
22.5

(5) Electrochemistry - General Contributions
Electrochemistry

242. Development of the brine electrolysis using an oxygen reduction cathode
K. Sasaki et al,

93 99 40
€02



243. H,0, synthesis and oxidations by a H,/0,-fuel cell reactor
I. Yamanaka et al,

H202 t_
TBHP

Fuel Cells
279. Proton-conducting fluorosulfonimide polymer electrolytes for fuel-cell power
sources
S. E. Creager et al, Clemson Univ.(US)
PFSI PEM
PESI 400

(6) Biotech and Biobased - General Contributions
Bio-based Materials
234. Starch modifications for co-continuous composite materials
W. Thielemans et al, Inst. National Polytech de Grenoble (France)

261. Synthesis and chemical recycling of green polyesters using environmentally
benign catalyst
S. Matsumura,
PLA lipase clay PLA

267. Development of new elastomers from plant oils
L. Zhu et al, Univ. of Delaware

290. Bio-based materials: What shall we make?
L. Pierce, DuPOnt



291. Progress in the commercialization of natural plastics
J. Barber, Metabolix, Inc
Metabolix PHA
PHA PHA

292. PHA production using activated sludge as microorganisms: Effect of different
carbon sources
S. Yan et al, Univ. of Quebec and US EPA
291 PHA
PHA
PHA CoD

295. Bio-based foam synthesis from soybean oil
L. M. Bonnaillie et al, Univ. of Delaware

Co,

326. Self-assembled nanomaterials from renewable resources: A new paradigm
G. John, City college of New York

328. Green nanocomposites from cellulosic thermoplastics and organoclay for
automotive applications
M. Misra et al, Michigan Sate Univ. and Ford Motor
PP TPO

CA TEC
CAB-g-NA PP

329. Carbon nanotube composites from plant oil resins



I. M. McAninch et al, Univ. of Delaware
AESO

Design for Degradation: Biodegradable & Biobased Materials
60. Synthesis of biodegradable polymers from itaconic anhydride and stearyl
methacrylate
S. Shang et al, Univ. of Connecticut and Inst. Material Science
ITA LA SM

146. Ecoflex: 100% biodegradable plastic
K. A. Edwards, BASF
100 Ecoflex

149. Biobased plastics and fibers from corn: The NatureWorks PLA Story
P.R. Gruber, Cargill Dow
PLA NatureWorks LLC
4 3
NatureWorks PLA Ingeo

177. Life cycle analysis of products made with bio-based 1,3-propanediol
C. Muska et al, DuPont
PDO 1,3- DuPont Tate
&Lyle 06 Sorana Sorana

PDO Sorana  LCA LCA
179. Bio-based materials of controlled performance

S. H. Imam et al, WRRC-ARS-USDA
USDA

(7) General Topics - General Contributions
Nanotech and the Environment



4. Green chemistry considerations in nanomanufacturing

J. C. Warner, Univ. of Massachusetts Lowell

Green Engineering: Process Design and Intensification
298. Inorganic membrane separations for emerging C02 technologies
G. D. Bothun et al, North Carolina A&T Univ.
c02 C02 (02

304. Continuous production of biodiesel using intensified reactor technology
R. J. J. Jachuk et al, Clarkson Univ. (US)

Green Chemistry & Engineering Curriculum
16. GEMs for chemists: An interactive database of greener education materials
J. A. Haack, Univ. of Oregon
GEM Greener Education Materials for
chemists

46. Green chemistry education at the beginning level
S. E. Manahan, Univ. Missouri

49. Exposing green chemistry to non-chemistry majors
A. F. Patti et al, Monash Univ. (Australia)
GC GC
friendly
Monash

Politics and Economics of Green Chemicals
332. Reorganizing knowledge for green chemistry: The case of electronics
A. Illes, Univ. of California



333. Political dimensions of green chemistry: A case study
J. Howard, Univ. of Texas

Sustainable Energy 54-57
54. Alternative chemical and fuel feedstocks from Ponderosa pine wood treated in
supercritical methanol
J. A. Soria et al, Univ. of ldaho
Ponderosa pine
90

(8) Posters - General Contributions
70 11
69. SaFE A new concept for plant protection
Y. Arimoto,
87. Novel approach to development of bio-based specialty plastics
K. Fukushima et al,
89. Development of hydroxyapatite-supported palladium catalyst for environ-friendly
organic synthesis
T. Hara et al,
90. Proposal for a new metrics for GSC (2)
K. Hiyoshi et al, JCII
96. Metrics for GSC
M. Kitajima et al, JCII
97. Generation of endocrine disrupting chemicals from plastics and its ciodegradation
S. Yada et al,
110. Polymerization to form poly(phenyleneoxide)s in water
K. Saito et al,
112. Novel and stereoselective glycosidations using environmentally benign and
designable ionic liquids
K. Sasaki et al,
113. Development of green chemical synthesis by solid strong base catalysts
T. Seki et al,



123. Green & Sustainable Chemistry Network in Japan
K. Uchino et al, JCII

336. Photochemical reactions in microreactors
T. Ichimura et al,






