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Problems with
Current Chemicals Policies

1. Lack off infermabien en chemicals i commerce

istinglchemicals
5. Slow, inef fiemi

. Lack of incenti o stigilziz clayelgdmisnt of

7. Lack of integratedy medEmiZeahandionearde
looking appreachrtorcHERMNCSHicicEEIERES
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New Market Drivers

= Increasing pullic mterest |n chemlcals in
products (feed; oS ECIIeNICS, ete.)

= Large retailer

demands;on:

o [Vianufact
Interface .

o Retailers EIVICE; PoMIAElS SUGH
as WallVians KeISEEeRiiciieie

= Government andlinstititioRe pUrchasIng areming
more envirenmentally consEuus:
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Policy History on Chemicals

= Stage 1
= Stage 2

= Stage 3

Lowell Center for Sustainable Production @



U.S. State Policies on Chemicals

Toxics Policies
1986 Califiern

1990-94 _ __ .
1998-2004 | _:;_:-;r\,ury n Products Laws ( 0 states )i o
2002 VW aSIinELeRESESISHREITig e

20)0)522/0)0)/

e (P B
21l M ch-nn)
Chemilcals PoIiEI.
2007 -> State

(Massach ,
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New International Chemicals Policies

= Denmark: Danish €hemicals Policy.
= Sweden: A Sustainable Chemicals Policy

o Europea on: REACH
= Internationa
« Stockh Cogzenriarn (FOMS)

* Rotterdam CopvenuenNi=le)
s Strategic 'e (GACHNGNITLEITEW Gl
Chemicals .mg—arrwnr (SAUCI)
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Six Core Elements
of Chemicals Policy

2. Tiered: ClassIfie i i ategories for
specialized | i e e

3. Hazardl - rat

4. ransparenta

5. Promoting the tion; el nigner
chemicals Wit LEMEUVES

6. Innovation dri\ "“.Jc: QMGG GIEEN CHENMISHEY,
and safer technelol
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Green Chemistry Initiatives

= U.S. and U.K. Green Chemistry Awards

= U.S. State Green Ch arm:rr/ Proejreigs

= University G
» 16 U.S. @G
= UL of Massaciit

= Two Green Chemist

= Green Chemistry SRRz COUTHIES
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What is Green Chemistry?

Alternative Visions? |

e an inter
s Environme
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History of Green Chemistry

1990

1992
1996

1998
1999

CounCII ferrChiemical Researchi— PEGINS
envwonmental Synthesis; and

IUPAC--
U.S. Green,
Green €he
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Green Chemistry Definition

“Green chemisin IRl Gl 2 SEL Off
principles that eS| the use; or
generation of CES In the
design, manufact

products.”

-Anastas andi\v,
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Twelve Principles of Green Chemistry.

» Prevent waste (uncenveriediieedsteck; spent: reacten iuds)

» Use and generate sulsia
= Preserve efficacy of f
= Minimize auxiliarysul
= Minimize energyiing
= Preferrenewalalenie

= Avoid unnecessary_ GRRIGH ctign/ds=argtsetigg
steps) e

x Usein-precess maoniterirn
Ssulstances )

m  Select substances and Precess GNITIITIZENTENIGLEN

Ul Arcstes crel Jorg Weirrgr, 1998
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What Is Not Green Chemistry?

s Conventional eavirenment

\I

= Green chemical products vv]'t'nouf“"“—_
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Green Chemistry Example

New Synthetic Pathway in
Manufacturing Sertraline

s Sertraline--activ

s Plizer’'s convent
reduced to 2
= Imine format ;_J__';_;:of EREIRERINIEnNRE
With tetraloneeEdlCECNMINTERNEENE
acid |

= [ncreased puriyZandiyiedianeieu
monemethylamil —a.__q/ 907 el tetpelgy]
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Green Chemistry Example

Alternative Solvents in
Manufacture of PLA

= Cargill makes Nature Works with poely lactic acid

= New process generates lactic acid, lactide and
PLA

= \Water IS UsedinNeERfientaenid

il el _.__olten Iactlde R
IS used asithereaciEnNnEdENNEeRomerand g
PolymEr predue

= Reduces energy
yield
= PLA productis
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Policies Initiatives
for Green Chemistry

= European Platf_of' i Stainable Chemistry

2004 Roadn

s State of MGk
Directive
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Chemical Policy
as a Driver for Green Chemistry

mandated :

= However, stat > JOVEINMENHIOICY ClINOMOLE
green chemistiy iRimeRyveys
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Policy @ptiens for Promoting Green Chemjistry.

Executive Administrative Programs

= Establish admin__j' ALVE COOr atien and

High level ag
Create state's
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Policy @ptiens for Promoting Green Chemjistry.

Research and Development Support

materalsires
= University-lsasediCeniesSupor

el zss Bl Sernsejis-l/ellon, Ur gf Sree)es)
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Policy @ptiens for Promoting Green Chemjistry.

Technical Assistance

= Sector-specific gr; hemistiy woerksheps and
Sympesia ; e
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Policy @ptiens for Promoting Green Chemjistry.

Education and Training

= Promote colleg(___a?l een chemistry,

mainstrean l:‘ﬂ‘ll:[!‘j r)r grarrp

= Provide scholarshipsianeigaaia:

SUP PG
o Offer comp tifinziricizl zicls
= ERcCouUrage e pr SJreirls
* Provide gUestpro) riel Seuclane zsyyzirels
* Summer teacherfraimiENIEEIEiS
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Policy @ptiens for Promoting Green Chemjistry.

Regulatien en Hazardeus Chemicals

» Phase outs of targetedazardous chemicals

= |Increased re
processes

[DIeXi es | Sff ! f lpizitdel eojrgigodiniel zipjel i
pProminate | | tric s

= Safer supst o) pla_n EPUIENERLS
Toxics Use Red J
ex.: Massachuset LSESIEA lternazues =il
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State Chemical Policy Reform can
Promote Green Chemistry

IMeting new

s States must take

comprehensiv r'r"' gallle]
ENcourage thiess WO G Jfﬂs'.é:,lf
chemicals;al

businesses.

= These new
strategically:
and education |
develop and pro) n
materials and gree

G D
=

- D .
(s
=
(

=
(D
U]
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Thank You

For moere informanonE

http://turi.org
hittp://sustainallepheuuchepEIy
http://chemicalSpolicy erd
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