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e NYS Pollution Prevention Institute

“ HQ at RIT
y. | = Established in 2008

e ‘7
1 |z ‘ = $4.35M in annual NYS funding administered through
the NYS Department of Environmental Conservation

I = Focus areas include:

-+ Sustainable Manufacturing Assessments
| « Supply Chain Sustainability
= + Green Technology Accelerator
+ Food Waste Diversion
R L » QOutreach & Education
) ' ' * Research & Development
* Green Chemistry & Emerging Contaminants
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NYSP21 RESOURCE

NETWORK

NEWYORK | Department of
STATE OF

OPPORTUNITY Environmental
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NEW YORK
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Western
NewYork

Southern Tier

D University Partners
A Manufacturing Extension Partnership

Mid
Hudson

Long Islgnd
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Assistance for NYS Companies, Municipalities
& Non-Profits

= Must be NY-based to receive $$ benefit
= Typical project cost range is $15-$50k

= NYSP2| funding offsets most of the project cost to the organization
- Expenses are non-capital expenses

* RIT’s engineering, technical and project management services

= Post-project reporting

= Typical project takes about 2-6 months
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Green Chemistry in Schools



Hazardous Chemicals in Schools

The NYS Department of Environmental
Conservation’s school chemical clean-out
project at one high school found many
outdated and/or mislabeled chemicals
needing identification and sorting before
proper disposal.
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Hazardous Chemicals in Schools

The NYS Department of Environmental
Conservation’s school chemical clean-out
project at one high school found many
outdated and/or mislabeled chemicals
needing identification and sorting before
proper disposal.

After you do a stockroom cleanout, how do you prev
from purchasing the same hazardous chemicals?
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What is green chemistry?

= “_..the utilization of a set of principles that reduces or
eliminates the use or generation of hazardous
substances in the designh, manufacture and application
of chemical products.”

— Anastas and Warner

John Warner

Professor of Practice
Department of Sustainability
Golisano Institute for Sustainability
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The Twelve Principles of Green Chemistry

-----------------------------------------------------------------------------------
"""""

Waste

. Atom Less Hazardous
Prevention

Economy - Chemical Synthesis |

Synthetic methods should be Whenever practicable,
designed to maximize the gsynthetic methodologies should§

incorporation of all materials be designed to use and

used inthe process into the ¢ generate substances that

It is better to prevent waste
than to treat and clean up
waste after it is formed.

o o
........
--------------------------------------------------------------------------------

Use of Renewable Rg
Feedstocks :

A raw material or feedstock
should be renewable rather
than depleting whenever
technically and economically
practical.

temporary modifications)
should be avoided whenever
possible.

reagents.

i Most relevant principles
for high school
- chemical management

v . .
Tar AT Iy UGr e persist in
the environment and break
down into innocuous products

essEEEEsEEEEEEsEsEEsEsEEsEsEEEEEEEEEEE,
o e,
.

Designing Safer
Chemicals

Safer Solvents

olve Design for Energy
& Auxiliaries

fficiency

§The use of auxiliary substances§ Energy needs should be

. (solvents, separation agents) £-Co0nzed Ton el environmental
¢ should be made unnecessary :/pacts and minimized. Ambient
: whenever possible and, when condition synthesis should be

’ used, innocuous. ’ used.

------------------------------------------
........
------------------------------------------

Chemical products should
be designed to preserve
efficacy of the function
while reducing toxicity.

o

: Real-time Pollution Safer Chemistry for

A Prevention : Accident Prevention :
vld e Analytical methodologies needt gunstance used in a chemical
ad of ‘0 be further developed to allow: :

process should be chosen to :

for real-time in-process : minimize potential for chemical :
monitoring and control prior to ; accidents, (releases,

the formation of hazardous
substances. RO

o
.
-------------------------------------
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Example Green Chemistry Implementation: e =
“Greening the Clock Reaction” % SR’

Green Chemistry Training for High School Teachers:
Pollution Prevention in New York City Schools Initiative

= NYACS partnership with Beyond Benign starch, sodium thiosulfate,

= Aim: reduce hazardous chemical use in school disodium EDTA, potassium nitrate
classrooms - providing 25-30 teachers with an 1
Introduction to green chemistry
-

» Replaced a traditional iodine clock reaction with a

greener Vitamin C Clock Reaction:
» By switching the reaction for 500 students, an estimated |

cost savings of $1,092 and waste was reduced from 29.5
gallons to 7.5 gallons (84%) ;

» Reduced the use of hazardous chemicals in the classroom

(ammonium persulfate, mercury compounds, and iodine) Vitamin C (ascorbic acid), weak (2%) iodine
solution, starch, 3% hydrogen peroxide

https://science.wonderhowto.com
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Clean and Green Schools
Pilot Program



Free Program for K-12 Schools in NY

Program goals:

« Safe removal of old,
4 an outdated, or unsafe
Q chemicals
en  Professional
development for

SCHOOLS teachers

Pilot Program * Implementation of
green chemistry lab

curricula
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Pilot Program
Framework

Disposal of Hazardous Waste and
Legacy Chemicals

= Survey & select schools to participate

= Adapt and refresh NYS chemical
hygiene documents from DEC

= Contract hazardous waste hauler(s) and
conduct laboratory clean outs and
chemical disposal at schools

= Provide support related to best practices
for laboratory safety and chemical
Inventory management

Implementation of Green Chemistry
Curricula

= Provide teachers with professional
development opportunities related to
green chemistry:

= New York State Green Chemistry
Professional Learning Team (PLT)

= Beyond Benign on-line summer courses
= Collect metrics related to green

chemistry activities during the 2026-
2027 academic year
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Intake
Survey

Responses

= 2 individual school buildings and 1 school district (4 buildings) submitted surveys
= These schools collectively serve students K-12 (majority high school level)
= All public schools
= Potential to impact ~6,800 students

= 2 schools are located in Disadvantaged Communities (as defined by NYS Climate Justice Working
Group)

= 2 schools reported not having a documented laboratory clean out in the last 10 years
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Intake
Survey

Rep O rted SU b Stan ces *16. Are there currently any of the following chemicals stored in the building? Check all that apply.
8 Hydrogen perOXIde (30%) [ ] Lithium (LD, Sodium (Na), or Potassium (K) metals [ ] Hydrogen peroxide (30%)
g : : (elemental form)
. thhlum_ (LI)’ SOdIum (Na)1 or [ ] Organic solvents (e.g. diethyl ether, hexanes,
Potassium (K) metaIS(elemental [ ] Elemental mercury, mercury compounds, or dichloromethane, etc.)
form) mercury containing equipment

|:| Hydrazine (N2H4) or cyanide compounds (CN-)
= Elemental mercury, mercury [J hite or Yellow Phosphorous
Compounds’ or mercury [ ] Picric, perchloric, or hydrofluoric acid

Containing eqUipment |:| Chlorine or bromine gas (Cl2 or Br2)
[ ] Organic peroxides

[ ] Ammenium bifluoride (NH4HF2)

= White or Yellow Phosphorous

. . [ ] Other (please specify)
= Organic solvents (e.g. diethyl

ether, hexanes, dichloromethane,
etc.)

= Acids and Bases
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Professional Development

= Teach the teacher model

= Facilitated by Beyond
Benign GREEN CHEMISTRY

= Introduction to Green
ChemIStry A monthly | Third Tuesday of each

collaborative space | month from November

for NY t h 2025 2026
= Teachers adapt at least one s
their chemistry | 7 p.m. to 8:30 p.m. ET

Iab tO be “greener” classrooms. | Virtual

= Creates a support network Q berondbenian
across the state

PROFESSIONAL LEARNING TEAM
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FREE Professional Development Courses

1-CREDIT COURSES 3-CREDIT ONLINE COURSES

= Open to ALL NYS teachers

MIDDLE & HIGH
SCHOOL TEACHER HIGH SCHOOL

= Introductory and advanced courses gt
= Fellowship opportunity

Through Safer Hands-on
Labs

SUSTAINABLE SCIENCE: CONTEXTUALIZING INTRODUCTION TO GREEN CHEMISTRY FOR HIGH
- R - b J 2 nd l CHEMISTRY THROUGH SAFER HANDS-ON LABS SCHOOL TEACHERS
e g I Ste r y u n e [ ] TIMING: June 8th, 2026— June 29th, 2026 TIMING: June 8th, 2026 — August 3rd, 2026

beyondbenign E. ..
Beyond Benign Green

HIGH SCHOOL Chemistry Fellowship

TEACHER COURSE:
Advanced Green

Chemistry: Connections to
Our World

BEYOND BENIGN GREEN CHEMISTRY
ADVANCED GREEN CHEMISTRY: CONNECTIONS FELLOWSHIP PROGRAM
TO OUR WORLD

WHEN: September — December, 2026 (following completion of

Funding provided by the NYS Pollution Prevention Institute through a TIMING: June 8th, 2026 — August 3rd, 2026 Mfvericent Grsie Chesrisii)
grant from the Environmental Protection Fund as administered by the AUDIENCE: AUDIENCE: New York State High School Lab-Based Science
NYS Department of Environmental Conservation. nde il i Fadean i e i i b
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Lessons learned (so far...)

Timing is everything
= Engage schools earlier in the year to plan for professional development

= Professional learning team (PLT) would be more accessible to teachers during the school
day

= Schools prefer to conduct laboratory cleanouts when students are not on campus

Potential pitfalls

* Need to be aware of hazardous waste generator status for the schools

= Lack of administrative support and/or buy-in from facilities managers can create undue
burden on teachers
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Save the Date .

n New York State
@PZI | Pollution Prevention Institute
2nd Annual

FREE Event

= Open to the public!
= Focused on connecting the

green chemistry community BRIDOGING
from K-12, higher ed, and THE Y GAP

industry Green Chemistry Innovation
+ Education Workshop

July 15,2026 Troy,NY

= Multiple practitioner panels,
breakout sessions, hands-on
aCtiVitieS, and netWOrking! Co-sponsors R P %beyondbenign

green“chemistry education

Funding provided by the Environmental Protection Fund as administered by the New York State
Department of Environmental Conservation.
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Rochester Institute of Technology
111 Lomb Memorial Drive, Bldg. 78-2000
Rochester, NY 14623

Phone: (585) 475-2512

Th a.n k YO u Email: nysp2i@rit.edu

Web: rit.edu/nysp2i

Facebook: facebook.com/nysp2i

LinkedIn: linkedin.com/company/nysp2i

DClarkson. R IT

© 2026 Rochester Institute of Technology. Funding provided by the Environmental Protection Fund as administered by the New York State Department of Environmental
Conservation. The opinions, results, findings, and/or interpretations of data contained herein are the responsibility of Rochester Institute of Technology and its New York State
Pollution Prevention Institute and do not necessarily represent the opinions, interpretations, or policy of the State.
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