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1 152 Sustainability in Energy Systems
153 Economic Aspects of Achieving Sustainability 11 17
152a Cleaner Production Why is it not practical ?
(Kenneth Mulholland & Associate)
waste
waste stream analysis Dow Michigan Waste Reduction Project

Cleaner Production Program

152b LCA of Gasoline Alternative MTBE & Ethanol (EPA)

MTBE process chain
approach LCA TRACI Tool for the Reduction and Assessment
of Chemical and Other Environmental Impact

TRACI EPA EPA
NRMRL  Jane Bare
www . epa.gov/ORD/NRMRL/std/sab/iam traci.htm  TRACI

152¢ LCA Rowan Univ.

LCA

153b Economics of Sustainability Solutia Inc.



http://www.epa.gov/ORD/NRMRL/std/sab/iam_traci.htm��TRAC

Solutia Monsanto

153c Sustainable Development Performance Assessment BRIDGES
AIChE  Metrics

153e Building a Sustainable Future with Innovative Technology UOP
Sustainability
uopP 3 uop
C1 MTO
Sustainable Development

153f Site Issues in Locating New Chemical Plants in or near Municipalit
Practical Sustainability, LLC

2) 154 155 Sustainability Metrics 11 18
Green Metrics Sustainable Metrics

economics  societal value

154a Corporate Sustainable Metrics Natural Logic

benefit metrics
merit
154b DuPont  Metrics DuPont

National Research Council

DuPont
200- 300 metrics AIChE

National Academy of Engineering www . nap . edu/
DuPont toxicity energy recycle metrics

opportunity



154c Sustainability Metrics & Practice Univ. of Surrey, UK
metrics
academia Sustainable development
intensification
sustainability tool &
technology

154d Application of a Modified Production Quality Tool for Environmental Impact
Assessment Univ. of California, Davis
Impact Matrix
Quality Function Deployment QFD  Yoji Akao
emission  toxicity hazard

matrix score rating QFD

Yoji Akao 60 70
QFD
http://www.is.esi.yamanashi.ac.jp/services/qfd/

http://www.tamagawa.ac. jp/GAKUBU/KOUGAKU/ IndEng/ohfuj i/Contents/mame/mame2 . htm
1#mame26

154e Sustainability Metrics & Process Mapping Methodologies BRIDGES
AIChE DOE Metrics BRIDGES
BRIDGESworkTM 11

logistics
metrics
cost
www . bridgestos.org

154f Hierarchical Life Cycle Assessment Oklahoma
Green Sustainability
metrics indicating
measuring
Hierarchical LCA LCA stackable LCA
metrics

metrics



155a Creating Sustainable Businesses and Economics Natural Logic
waste Metabolic Flow Analysis MFA

155c Sustainability, Options Theory and Off-line Quality Control
Univ. of Illinois
Fisher Information sustainability
Off-line QC 86 QC
http://ww.ne. jp/asahi/qgequick/study/DonyuHen.pdf

155F Thermodynamic Metrics for Sustainability Ohio
metrics exergy exergy

3) 156&157 Integrated Environment Systems 11 19
156a The Status of Life Cycle Assessment as an Environmental Management Tool
in the US US EPA NRMRL
EPA  NRMRL National Risk Management Research Lab LCA
Inventory Impact modeling

EPA LCAccess www.epa.gov/ORD/NRMRL/ Icaccess
LCI Global Directory

DB Impact model ing TRACI
www . epa.gov/ORD/NRMRL/std/sab/iam_traci .htm
LCA
EPA

156b Thermodynamic Input-output LCA of the 1997 US Economy with Application to
Electricity Generation Ohio
exergy TIOA 97
491
1.8E13sej ecological

157c Integrated Design and Control for Environment IDCfE A Hierarchical
Optimization Approach Wayne
IDCTE



157d Considering Environmental and Safety Factors for Sustainable Design
McSwain Engineering
failure analysis

157e Some Simulated Scenarios for Complex Sustainable Systems US EPA
Fisher Information EPA  NRMRL

4) 146 Innovation in Green Chemistry and Sustainable Process Development -
Measuring and Making it
158 Application of Life Cycle Assessment to Sustainable Designs 11 20
146 Metrics

158 Metrics Metrics

146a Analyzing the Sustainability of Green Process Methods for Evaluating the
Four E' s US EPA
4 E Efficiency Energy Environment Economics metrics
GREENSCOPE Gauging Reaction Effectiveness for the Environmental
Sustainability of Chemistries with a Multi-Objective Process Evaluator

146b Application of Life Cycle Assessment in Developing of Chemical Processes
Univ. of Cincinnati
log(E)= a + b;N;+h,N,+
+bgNs a, by E CO, SO, Ni
Eco-Indicator
Eco-Indicator X X x  validation
VCM Indicator 0.06
0.01

146¢c Evaluation of Water Recycling Options at a Semiconductor Fabrication Plant
using Process Simulation Intelligen
Lucent Technologies
10



146d Selective Oxidation of Light Alkanes by a Substrate-Versatile Solid
Catalyst California Inst of Tech
BP
Nb

146F Catalytic Oxidation of a Hydrocarbon in Liquid Phase Reaction Degussa
Cr

158a New Land-Use Metrics to Allow for More Sustainable Decisions on New Plants
Domani

metrics 6 metrics 1

158b BASF Eco-efficiency Method as Sustainable Decision Tool BASF
Eco-efficiency

158c Exergy Analysis of Process Sub-Module for Sustainable Design
Ohio
Exergy LCI Material Energy
Waste Toxicity Pollutant Exergy

158d LCA Comparison of Chemical-, Mechanical-, and Bio-Pulping Processes
Washington Dept of Ecology
Mechano-Chemical

LCA merit fungus
158e NF, Chamber
Chamber C,Fs NF, LCA
dirty 1 co, 25kg
1BM

1589 EHS LCA GSK



API cradle to gate
GSK FLASC Fast LA for Synthetic Chemistry  Solvent
Selection Guide LCA cradle to grave



