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SAICM's overall objective is the achievement of the sound management
of chemicals throughout their life cycle so that by the year 2020,
chemicals are produced and used In ways that minimize significant
adverse impacts on the environment and human health.
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» Fewer synthetic steps, often allowing faster manufacturing of
products, increasing plant capacity, and saving energy and water
(Relevant to SDGs 9, 12)

e Reduced waste, eliminating costly remediation, hazardous waste
disposal, and end-of-the-pipe treatments (Relevant to SDGs 9, 11, 12)

» Allow replacement of a purchased feedstock by a waste product

(Relevant to SDGs 9, 12)

* Less harm from toxic chemicals in the environment (Relevant to
SDGs 12, 15)

* Less or no chemical disruption of ecosystems (Relevant to SDGs 12,
14, 15)
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United States
Environmental Protection

CHEMISTRY

A U.S. EPA Program

The 12 Principles
of Green Chemistry

Prevent Waste

Design Safer Chemicals
and Products

Design Less Hazardous
Chemical Syntheses

e Use Safer Solvents/
Reaction Conditions

Increase Energy Efficiency

Use Renewable Feedstocks

Design Chemicals and
Products that Degrade
After Use

Minimize the Potential for
Accidents

Analyze in Real Time
to Prevent Pollution

Use Catalysts, Not
Stoichiometric Reagents

Maximize Atom
Economy

Avoid Chemical
Derivatives

Ansiwaydpudaib/nobedammm

U.S. EPA
Green Chemistry Program
Washington, DC 20460

’{/‘ www.epa.gov/greenchemistry

email: greenchemistry@epa.gov
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(Tang, Smith, & Poliakoff, 2005)

Prevent wastes (f# B ) (& it ) Temperature, Pressure ambient
) Renewable materials (£ 2 ) (% /Bl) In-Process Monitoring
) Omit derivatization steps (# i) (*% #) Very few auxiliary substances
Degradable chemical products (7 f%) (4 &) E-factor, maximize feed in product

J Use safe synthetic methods (%% ) (¥4 ) Low toxicity of chemical products

Catalytic reagents (i) (& /&) Yes, it’s safe
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GreenScreen & I 413 % % B % %

Group | Human Group Il and II* Human ‘ Ecotex ' Fate ’Physical
C|{M|R|D)|E|AT ST | N SnS* |SnR* | IrS | IfE | AA CA | P B Rx F

SINGLE REPEATED" SINGLE REPEATED

Glossary of GreenScreen” Hazard Endpoint Abbreviations

AA Acute Aquatic Toxicity D Developmental Toxicity M Mutagenicity and Genotoxicity SnS Sensitization (Skin)

AT Acute Mammalian Toxicity E Endocrine Activity N Neurotoxicity SnR Respiratory Sensitization
B Bioaccumulation F  Flammability P Persistence ST Systemic/Organ Toxicity
C Carcinogenicity IrE Eye Irritation R  Reproductive Toxicity

CA Chronic Aquatic Toxicity IrS Skin Irritation Rx Reactivity * Repeated exposure

: TR &
A B i&ﬁﬁ’ﬁﬁ@% ‘ AT ( \
Toxic and Chemical Substances Bureau Y ® o . - s
mmm e P i (Ref: Greenscreen © for safer Che |<Is Hazard assessment Guidance, V1:4,2018) -
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IR M Carcinogenicity | & v st d 4 3 |4 A B aTE Skin £ -k 4 # %5 F Acute F A F R

(C) Acute Mammalian Sensitization (SnS) Aquatic Toxicity % (AA) Persistence (P)| Reactivity
Toxicity (AT) (Rx)

RESMfeFBIM [ 2ELFHEEF o | ¥ if AT Respiratory R el SE O c EAEL % ¥ A I 4 e

Mutagenicity & Systemic Toxicity & Sensitization (SnR) Chronic Aquatic bioaccumulat | Flammability

Genotoxicity (M) Organ Effects
(ST-single)
4 78 4 4 Reproductive | 4 (5 & |4 Neurotoxicity | £ § 7|4 Skin Irritation

Toxicity (R)

(N-single)

(IrS)

FT A (
A s )
Developmental Toxicity
(incl. Developmental
Neurotoxicity) (D)

PRE T

R A& b S B Endocrine
Activity (E)

7N\ (BERRRAE
[ExecutiveliuanyRIOYCH(Taiwan))
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% B 1 01+ Eye Irritation
(IrE)

Toxicity (CA)
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GREENSCREEMN BEENCHMARK™ SUMMARY

This product assessaeent report includes & GreenScresen Benchmark™ score and attached ndvicual
asseoorment reports for the produoct inventory listed in Table 1 and any impurities in Table 2 belows

The perodect itself has ol bBecn assigned a simgle Banchmark scorne,. Mo proedoct claimes can De rmade
withwout licensing thirowgh CleEan Production Sctica.

Tabkle 1. Proeduct Benchmark Sumsrary

A s s rmaent
Report Muamibar
GEA-ZE
GSa-a3
Chemical B GSA-ETG
Chaemical & ra GEa-EE
Takbkle 2. impurities = 100 ppm: Spacial Cass and Keossm
GreenScreasn List
Chemical Name CASRMN { e b Translator score Furwc o Reason Tor Inclusiocn
| Imupasrity L AZS5-AF S0 LT-LIMK Ieen s ity Speecial Case bonpuority |

Table 3. Weight Percentage of Product at Each Benchmark Score

=
B5 A% 8% 5

PRODUCT FUNCTIONAL USE(S)

1) Paindt
2 Coating

INVENTORY THRESHOLD

Irventory thresholds achieved and any deviations from GresenSoresn requiregnesents:
100 pprm (reo dewviation from w3 guidances)

Pethods uwsed to determiime compliance with inventory thresholds:
Analyihcal testing (detection and Quantification using HPLC; Tirmeit of detection 2.0 o)
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