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Why develop a new Green
Chemistry Index?

Å How do your products and projects rank in terms of sustainability?

Å There is a need to measure this

Å With the tool, researchers can plan a strategy to improve

Å Publicly available Indices do not focus on green chemistry

Å Donôt allow application across all stages of product development

Å Donôt provide information on raw materials

Å Traditional life cycle assessment (LCA) is labor intensive

Å Requires a dedicated specially-trained staff

Å Full LCA information on raw materials is only available for a limited set of 

compounds

Å Typically takes weeks to prepare one assessment

Our goal was an index we could apply to hundreds of products
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Index Basis

Cytec collaborated with Dr. John Warner, a founder of the field of green 

chemistry, in developing of the Index

ÅThe Index is based on:

The Twelve Principles of Green Chemistry

ÅThese Principles espouse the concepts of:

ÅMinimization of waste

ÅCareful design of processes to maximize amount of raw 

material that ends up in the product

ÅUse of safe, environmentally benign substances, whenever 

possible

ÅGreater use of renewable raw materials

ÅIncorporation of energy efficient processes
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Å Cytec initially developed the iSUSTAINÊ Sustainability Indexas an 

internal tool

Å Cytec was encouraged to take the Index public

Å An Alliance was formed between three companies:

Å Cytec Industries Inc.

Å Sopheon PLC, a leading provider of software and services for product lifecycle 

management 

Å Beyond Benign, a non-profit organization dedicated to green chemistry education and 

training.

Å A public web-based version of the new iSUSTAIN Green Chemistry Index

has been developed through this Alliance:

Å Itôs being provided free to all academic users and for a small fee to commercial users.

Å Sopheon will run and support the web version of the Index

Å Beyond Benign will provide training to users and administration of the Raw Material 

database portion of the Index

Background & Plans
for the Index
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Timings

ÅLaunch Date: March 21, 2010 (ACS San Francisco 

meeting)

Å There are currently 4 levels of access:

Å Public Level: Free to all users, ability to only save 1 process 

evaluation and limited output options

Å Individual Level: Fee-based access, unlimited saved process 

evaluations in a secure server area, enhanced sharing and output 

options

Å Academic Level: Free version of the Individual Level

Å Enterprise Level: Tiered pricing for multiple seats within an 

organization; Ability to input proprietary materials (and keep them 

proprietary); Ability to share scenarios within organization
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Accessing the iSUSTAINÊ
Green Chemistry Index

ÅWebsite:

ÅGo to www.isustain.com

ÅRegistration

ÅClick the Register link

ÅFill out the requested information

ÅAgree to the Terms and Conditions

ÅClick the Register button

ÅYouôll receive an email from Sopheon

ÅClick on the link in it

ÅYour registration will be confirmed

ÅGo back to the main page and Sign In

The iSUSTAIN Index is free to all academic users through the .edu 

domain name (or international equivalent) in their email address

https://www.isustain.com/
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Welcome to the iSUSTAINÊ Green Chemistry Index v2.0

The Index ïHome Page
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The Index ïScenarios

ÅTo use the iSUSTAINÊ Index, the user generates a scenario

ÅThe scenario contains information on

ÅThe materials going into a process (the BOM In)

ÅThe materials out of a process (the BOM Out)

ÅThe conditions used for the various steps in a process (the Process Steps)

ÅSeveral alternative scenarios can be generated for the same 

product/process to see the effect on the overall sustainability score
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The Index ïMetrics

ÅThe Index has a metric for each of the Twelve Principles of 

Green Chemistry

ÅEach metric uses the information in the scenario to 

generate a score

ÅAll scores are scaled between zero (the lowest) and 100 

(the best)

ÅThese scores quickly point out the areas in most need of 

improvement

ÅInformation on over 4,200 raw materials is currently provided in 

the Index Raw Materials database

ÅA request to add a raw material not in the database can 

be made to Beyond Benign

ÅA small fee will be charged for this

Remember: Sustainability is relative ïa process isnôt inherently Green,

but it can be made Greener
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The Index ïMetric 1
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The Index ïMetric 3
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Å Currently loaded with over 4,200 compounds

Å These materials have scores associated with their Safety, Health, Environmental 

Impact and Regulatory Status

Å Materials Scoring

Å Based on the 126 European Risk Phrase

Å R5 Heating may cause an explosion

Å R35 Causes severe burns

Å R51 Toxic to aquatic organisms

Å R14/15 Reacts violently with water, liberating extremely flammable gases 

Å These phrases can be divided into safety, health and environmental categories

Å Each Risk Phrase is given a weighting factor based on its severity

Å For any particular material, its Safety, Health and Environmental Impact scores 

are determined by the weighting factors for the Risk Phrases assigned to it.

Å The Regulatory Status score is determined by a materialôs presence or absence 

on a consolidated regulatory listing of governmental lists of materials of concern 

(e.g., REACH SIN list and EPA Tri PBT list)

The Raw Materials Database
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Å Beyond Benign administers the Raw Material Database

Å New materials can be added by users upon request for a nominal fee

Å The ability for subscribers to the iSUSTAINÊ Indexto designate materials they 

add as proprietary will be built into the system in the next upgrade

Å Beyond Benign will also lead an Advisory Board of users that will 

propose changes and/or additions to the Index tool

Å Also under the purview of this Board will be changes to the European Risk 

Phrase weighting factors, changes to the scoring algorithms and/or changes to 

the data used for scoring, allowing the Raw Materials database to evolve as more 

detailed LCA information becomes available for materials

Å It is the intent of the Alliance to make the Raw Materials database 

fully available to the public in the near future

The Raw Materials Database



S
u
s
ta

in
a
b
ili

ty
 a

n
d
 G

re
e
n
 C

h
e
m

is
tr

y

The Index ïMetric 6
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The Index ïMetric 7
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The Index ïMetric 12
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Product A Product B

1. Waste Prevention 95 95

2. Atom Economy 100 100

3. Safe Raw Materials 95 80

4. Safe Product 75 75

5. Safe Solvents 80 65

6. Energy Efficiency 80 90

7. Renewables 0 0

8. Process Complexity 35 25

9. Catalysis 95 95

10. Biodegradability 30 40

11. Process Control 60 70

12. Safe Process 85 60

Metric
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The Index ïResults

Product Improvement

Quickly points out the areas most in need of improvement
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Product A Product B

1. Waste Prevention 95 95
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Product Comparison

Clear graphical assessment of which is the greener product
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Resources

ÅTo learn more about the iSUSTAINÊ Index:

Å Go to the web site at  www.isustain.com to use the Index or 

become a subscriber

Å For information about the Raw Materials database and 

services offered by Beyond Benign, use the links on the 

iSUSTAINÊ web site 

http://www.isustain.com/
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FAQôs

Q. Of what potential value is the iSUSTAINÊ Index to commercial users?

A. Most companies are being asked for information on sustainability by their 

customers. The iSUSTAIN Green Chemistry Index provides a consistent and 

clearly defined language to use.

Q. Can users of the iSUSTAINTM Index be assured of the security of their 

proprietary information?

A. Definitely. Each user is given a secure directory space accessible only to them. 

Sopheon uses the latest industry-standard measures to safeguard the security 

of that information.

Q. Are Scores from the Index meant to be used externally?

A. The main intent and design of the Index is for internal use within an 

organization to drive continuous improvement towards greener processes.

However, the iSUSTAINÊ Indexis being released complete with a certification 

process, whereby Beyond Benign, an internationally recognized non-profit third 

party will certify upon request that the information contained in an iSUSTAINÊ 

Index scenario conforms to appropriate standards and procedures. 
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Lactic Acid Production: 

Chemical route

CH3CHO
HCN

CH3CH(OH)CN

H2SO4 H2O

CH3CH(OH)CO2CH3

H2O

MeOH

Lactic acid

(NH4)2SO4 by-product
Extremely high purity product
3 distillation steps
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Lactic Acid Production:

Fermentation route

Fermentation 
4-6 days

carbon

Lactobacillus
acidophilus

filtration

Lactic acid

Corn starch

Ca salt 
formation 
10% actives

CaCO3 Solid 
waste

acid

/ŀ ƭŀŎǘŀǘŜ ǎƻƭΩƴ

Renewable feedstocks
Amt of product per unit of reactor volume is low (Ca lactate 10%)
Evaporation step
Solid waste, calcium sulfate waste
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