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ABSTRACT

CCSU made a commitment to improving sustainability on campus over ten years ago and
has had much success in this area, being nationally recognized as a “Green College”. One
component of assessing the university’s sustainability program is the course offerings which
directly address issues of sustainability. The Department of Chemistry and Biochemistry has no
courses which address sustainability. This project aims to incorporate topics of sustainability into
four introductory chemistry laboratory courses which annually service over 1100 students at
CCSU. Laboratory experiments in CHEM 162, 201, 211 and 213 will be evaluated using the
principles of Green Chemistry to reduce hazardous waste, seek renewable sources of raw
materials, conserve energy and save money. Green Chemistry principles and the issues of
sustainability will be incorporated into the laboratory manuals for the four courses. This project
will increase the number of courses that address sustainability at the University and continue
CCSU’s efforts toward improving sustainability on campus.



Sabbatical Leave Request and Recommendation Form
BOT/AAUP Contract Article 13.7
BOT/ SUOAF-AFSCME Contract Article 24.8

Please Forward To Department Chair or Administrative Officer by September 13, 2019

Name Mary A Eberhardt Date ___September 10, 2019

Department ___Chemistry and Biochemistry AAUP SUOAF-AFSCME X

Preferred Time of AAUP Sabbatical: ~ Fall 2020___  Spring 2021___  AY 2020-2021___ (please check one)
Start and End Date of SUOAF-AFSCME Sabbatical: March 1, 2021 - August 31, 2021

Candidate Must Have Completed At Least Six Years Of Full-Time Service Since Initial Appointment Or Any
Previous CCSU Sabbatical. (Candidates may apply in their sixth year of service; however only tenured members
may take a sabbatical leave.)

Please Indicate Semester and Year of Appointment: June 28, 2013

Semester and Year of Last Sabbatical: NA

Check here if your sabbatical leave is dependent on your receipt of a Fulbright or other fellowship. If, yes,
please be sure to include information and explanation of the fellowship in the narrative below including the
anticipated date of notification of award.

Plan of Study
In preparing the application, please be specific and detailed, while keeping in mind that not all members of the
Sabbatic Leave Committee will share your exact background.

L. Title of Project

Incorporating the Principles of Green Chemistry into 100 and 200
Level Chemistry Laboratory Courses

IL. Statement of purpose (or hypothesis) and objective(s)

This project will investigate how the introductory chemistry laboratory courses can be made to
be “more green” and “sustainable”. The project will 1) increase my knowledge of Green
Chemistry principles, 2) increase my knowledge of sustainability initiatives at academic
institutions, 3) explore curriculum resources specific to undergraduate laboratory courses, 4)
evaluate modifications to current Chemistry and Biochemistry Department laboratory
experiments to improve the sustainability of the process, 5) evaluate the inclusion of novel
laboratory experiments which illustrate green chemistry principles.



Background:

In Fall 2008 the Faculty Senate passed a resolution calling for all academic departments to take
an active role in “promoting sustainability in all aspects of CCSU’s academic life.” The University
has been nationally recognized for its efforts toward improving sustainability on campus in the
2009 Princeton Review’s Guide to Green Colleges. As the Princeton Review’s Guide to Green
Colleges notes, “We know that students are increasingly interested in this issue [sustainability]
and we are happy to be able to help them make an informed decision. Among more than 10,000
teens and parents who participated in our 2017 College Hopes & Worries Survey, 64% told us
that having information about a school’s commitment to the environment would influence their
decision to apply to or attend the college.” There are several other studies which point to
millenials’ interest in and concern for sustainability (2017 Cox Sustainability Survey, "Meet the
Teenagers Leading the Climate Change Movement", “Millennials Re-envisioning
Environmentalism and Climate Policy”). These millenials are in our classrooms.

The most recent reporting on the University’s sustainability efforts lists 14 courses offered at
CCSU which address the topic of sustainability (2016 Second Nature Report). The Department of
Chemistry and Biochemistry has no courses which directly address sustainability.

In the field of chemistry, sustainability is generally called Green Chemistry. Green Chemistry, in
very simple termes, is a different way of thinking about how chemistry and chemical engineering
can be done. Over the years different principles, such as using renewable feedstocks or
preventing waste, have been proposed that can be used when thinking about the design,
development and implementation of chemical products and processes. These principles enable
scientists and engineers to protect and benefit the economy, people and the planet by finding
creative and innovative ways to reduce waste, conserve energy, and discover replacements for
hazardous substances.

It's important to note that the scope of these green chemistry and engineering principles go
beyond concerns over hazards from chemical toxicity and include energy conservation, waste
reduction, and life cycle considerations such as the use of more sustainable or renewable raw
materials and designing for end of life or the final disposition of the product. Many ways to
quantify greener processes and products have been proposed. These metrics include ones for
mass, energy, hazardous substance reduction or elimination.

The principles of Green Chemistry are presented below in two versions, 1) for chemists,
chemical engineers and scientists, and 2) for a general audience.


https://www.coxenterprises.com/cox-conserves/communities/sustainability-survey
https://www.coxenterprises.com/cox-conserves/communities/sustainability-survey
https://www.nytimes.com/2018/07/21/us/politics/zero-hour-climate-march.html?login=email&auth=login-email
https://www.nytimes.com/2018/07/21/us/politics/zero-hour-climate-march.html?login=email&auth=login-email
https://www.nytimes.com/2018/07/21/us/politics/zero-hour-climate-march.html?login=email&auth=login-email
https://www.nytimes.com/2018/07/21/us/politics/zero-hour-climate-march.html?login=email&auth=login-email
https://chelseakrost.com/millennials-re-envisioning-environmentalism-and-climate-policy/
https://chelseakrost.com/millennials-re-envisioning-environmentalism-and-climate-policy/
https://chelseakrost.com/millennials-re-envisioning-environmentalism-and-climate-policy/
https://chelseakrost.com/millennials-re-envisioning-environmentalism-and-climate-policy/
http://reporting.secondnature.org/ape/ape-public!236
http://reporting.secondnature.org/ape/ape-public!236

Green Chemistry

Everyone’s Domng It/

A New Kind of Chemistry

The 12 Principles of Green Chemistry

A framework for designing or improving
materials, products, processes and systems.

. Prevent Waste

. Atom Economy

. Less Hazardous Synthesis

. Design Benign Chemicals

. Benign Solvents & Auxiliaries

. Design for Energy Efficiency

. Use of Renewable Feedstocks

. Reduce Derivatives

. Catalysis (vs. Stoichiometric)

. Design for Degradation

. Real-Time Analysis for Pollution
Prevention

. Inherently Benign Chemistry
for Accident Prevention
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*Anastas, P. T.; Warner, J. C. Green Chemistry: Theory and
Practice, Oxford University Press: New York, 1998, p.30.
By permission of Oxford University Press.

www.acs.org/greenchemistry

Green Chemistry

Green Chemistry is based on a set of principles
that when used in the design, development and
implementation of chemical products and
processes, enables scientists to protect and
benefit the economy, people and the planet.

Green Chemistry uses renewable, biodegradable
materials which do not persist in the

el

S:ironment.

G reen Chemistry is using catalysis and
ocatalysis to improve efficiency and conduct
actions at low or ambient temperatures.

2en Chemistry is a proven systems approach.

en Chemistry reduces the use and
eration of hazardous substances.

Chemistry offers a strategic path way

a sustainable futu?,-

© 2014 ACS Green Chemistry Institute®

To catalyze and enable the implementation of green chemistry
and engineering throughout the global chemical enterprise

A New Kind of Chemistry

Everyone’s Domng It!

Green Chemistry — Sustainable
Chemistry in Sync With Nature

The design of chemical products and
processes that reduce or eliminate the use
or generation of hazardous substances.

)/- Smarter “

Safer ‘W

» More Efficient )2
+ Saves Money b ‘
+ Conserves Energy = )
* Prevents Pollution -

+ Designed for Reuse or Recycle
* Polishes Chem'’s Public Image

“The best way to predict the future is to invent it.”
-Alan Kay

Green chemistry can create a better future.

www.acs.org/greenchemistry

* Green Chemistry emulates nature by
using renewable materials that
biodegrade easily in the environment.

» Green Chemistry uses materials more
efficiently with less energy.

* Green Chemistry respects the
environment, preventing pollution
before it can happen.

Green Chemistry helps build a
sustainable future.

reen Chemistry fosters innovation,
eates jobs and inspires the next
eration of chemists.
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© 2014 ACS Green Chemistry Institute®

To catalyze and enable the implementation of green chemistry
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In the Department of Chemistry and Biochemistry, the 100 and 200 level laboratory courses
service a large number of students who come from all disciplines. CHEM 162 “General
Chemistry Laboratory” has an enrollment of approximately 680 students per year. CHEM 201
“Foundations of Analytical Chemistry Laboratory” enrolls approximately 180 students/year.
CHEM 211 “Foundations of Organic Chemistry Laboratory” enrolls approximately 216
students/year. CHEM 213 “Introduction to Organic Synthesis Laboratory” enrolls approx. 108
students/year. All told, these four lower level chemistry lab courses touch approximately 1185
students. This is a large audience that can be introduced to the principles of Green Chemistry
and sustainability. The lab manuals for these four courses are written in-house and can be
revised to include Green Chemistry principles.

This project is in line with the University’s Mission Statement: “prepares students to be
thoughtful, responsible and successful citizens”, and also the University’s Vision Statement, to be
recognized for “fostering societal improvement through responsive and innovative program, and
graduating broadly educated, culturally and globally aware students who will contribute
meaningfully to their communities...”.

Objectives:

e Evaluate how “green” the current laboratory experiments are in CHEM 162, 201, 211 and 213.

¢ Introduce the principles of green chemistry into the laboratory manuals for CHEM 162, 201,
211, and 213.

e Increase students’ understanding of safe handling and treatment of laboratory waste for all
experiments in these laboratory courses.

e Increase the University’s course offerings that address the issue of sustainability.

[1L. Description of your existing knowledge and/or work to date related to the project (include citations to
the literature as appropriate).

[ am a chemist with experience working in both the chemical industry and academic settings.
When working in the adhesives industry I was a product development chemist. As EPA rules
were changing in the 1990’s to reduce Volatile Organic Compounds (VOC) emitted into the
air, [ was charged with reformulating a top-selling adhesive used in the automotive industry.
[ worked to identify a low hazardous air pollutant (low HAP) solvent system for the adhesive,
evaluate the performance of the reformulated adhesive, and conduct customer trials with the
low HAP adhesive. These adhesives are being used today, CHEMLOK 205LH and CHEMLOK
207LH (_Technical data sheet, CHEMLOK product guide) . Although the phrase was not
much in use at the time, [ was implementing the two principles of “Green Chemistry”: to use
benign solvents and prevent (air) pollution.

In my position as Science Technical Specialist for the Department of Chemistry and
Biochemistry at CCSU, [ work with the Environmental Health and Safety Officer to ensure
proper handling, record keeping and disposal of hazardous waste. Chemical waste is often
an unavoidable part of laboratory experimentation, but chemists look to reduce the amount
of chemical waste generated. In Spring 2014, [ worked with Dr. Stephen Watton to identify a
way to reduce the waste from one experiment in CHEM 201. We implemented a simple
change to the experiment and reduced the waste generated in this experiment,
“Spectrophotometric Determination of Manganese in Steel”, from approximately 30
Liters/semester to 0 Liters/semester.


https://www.lord.com/products-and-solutions/brands/chemlok/all-products?keyword=low%20HAP&items_per_page=10
https://www.lord.com/products-and-solutions/brands/chemlok/all-products?keyword=low%20HAP&items_per_page=10
https://www.lord.com/products-and-solutions/brands/chemlok/all-products?keyword=low%20HAP&items_per_page=10
https://www.lord.com/products-and-solutions/brands/chemlok/all-products?keyword=low%20HAP&items_per_page=10

[ am keenly interested in this area of Green Chemistry and sustainability. [ keep informed
about topics in Green Chemistry through American Chemical Society (ACS) Webinars such as
“How Sustainable Chemistry is Safer Chemistry” and “How Green Chemistry Processes Make
Paper Production and Pulp Recycling Environmentally Effective”. The applications of Green
Chemistry principles to industrial scale processes are wide-reaching, from the manufacture
of aspirin and generic drugs to cleaning up the dye industry. There are examples of “real life
greener chemistry that touch students’ lives and may interest them.

”

Since Spring 2015 I have taught laboratory courses, Chem 162 and/or Chem 201 as an
adjunct for the Chemistry and Biochemistry Department. The laboratory setting allows the
instructor the unique opportunity for extended interactions with the students over the 2.5
hours of a typical class. I've seen that the students are hesitant about handling the final
chemical products they make. While the laboratory instructors always provide instructions
for handling waste properly, the students seem to have little understanding as to why it is
sometimes safe to pour their products down the drain or why another experiment requires
that their products are packaged for disposal. I see that we chemists have missed the
opportunity to educate the lab students about Green Chemistry.

IV. Description of proposed sabbatical activities and/or methodology (include as much detail as possible).

[ will attend the Green Chemistry and Engineering (GC&E) annual conference in June 2021.
The GC&E Conference, hosted by the American Chemical Society’s Green Chemistry Institute,
has been a meeting ground for advancing sustainable science and solutions since 1996. The
conference includes industrial experts who are implementing Green Chemistry principles to
large scale chemical manufacturing and small scale chemical processes at the product
development stage. The conference programs from 2018 and 2019 include several sessions
specific to academic attendees: “Green Chemistry in the Classroom”, “Towards Safer Design
Strategies: Using Toxicology Tools & Concepts within Chemistry Courses & Programs” and
“Moving Towards Green and Sustainable Chemical Education”. . The 2021 GC&E would give
me exposure to a wide range of professionals who are deeply involved in Green Chemistry.

This is also the venue to learn the most up-to-date practices in this field.

[ will examine the resources available through the Sustainability Curriculum Consortium (SCC)
and the Association for the Advancement of Sustainability in Higher Education (AASHE). |
want to understand the connection between Green Chemistry and the broader topic of
sustainability, and how sustainability is incorporated into curricula.

[ will apply Green Chemistry principles to the existing experiments in CHEM 162, 201, 211, and
213. First, the experiments will be evaluated for the amount and type of chemical waste
currently generated. Next, the experiments will be evaluated for ways to reduce chemical
waste. Additionally, I will consider and test alternate experiments which teach the same
chemical concepts using a more “green chemistry” approach. The specific Green Chemistry
principles used to evaluate the laboratory experiments are:

a. Prevent waste

b. Less hazardous synthesis

c. Design benign chemicals


https://plan.core-apps.com/gcande2018/events
https://plan.core-apps.com/gcande2018/events
https://plan.core-apps.com/gcande2019/events
https://plan.core-apps.com/gcande2019/events

d. (Utilize) benign solvents and auxiliaries
e. Catalytic vs. stoichiometric reactions
f. Inherently benign chemistry for accident prevention

[ will draft revisions for the laboratory manuals for CHEM 162, 201, 211, 213 to include the
concepts of Green Chemistry. This will include introducing the general principles of Green
Chemistry and how they have been applied to each experiment included in the course. The
laboratory manuals are written in-house by Department faculty.

V. Statement of potential value of your project to the university, to your professional growth, and to your
particular field of study or discipline

[ have been interested in the field of Green Chemistry for many years. This project would
allow me to explore the resources of the Green Chemistry Institute of the American
Chemical Society to become better versed and up-to-date with the field of Green Chemistry.
This project will also give me the opportunity to make professional contacts with faculty
incorporating Green Chemistry into their curricula at other institutions.

The great value to the university is that this project will incorporate Green Chemistry
principles into four chemistry laboratory courses. This will give the chemistry department

four courses which directly address sustainability. In turn, this will increase the number of
courses that address sustainability campus-wide.

VL Statement of expected outcomes of your project. (Describe the outcomes and relationship, if any, of any
previous sabbatical projects to the current one.)

This sabbatical project will incorporate the principles of Green Chemistry to the introductory
laboratory courses in the Chemistry and Biochemistry department. This will:

e incorporate the principles of Green Chemistry and chemical waste reduction/treatment into
the laboratory courses CHEM 162, 201, 211, and 213.

e produce new instructional materials for CHEM 162, 201, 211, and 213.

e analyze and potentially reduce the amount and type of chemical waste generated by the 100
and 200 level chemistry laboratory courses.

e improve chemical safety in laboratory courses.
e expose over 1100 students/year to the principles of Green Chemistry and sustainability.

e inspire science students to apply Green Chemistry principles to “save the environment” in
their research and future jobs.
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20 Haynes Rd.
W. Hartford, CT 06117

Mary A. Eberhardt (860) 233-1108

e-mail eberhardtm@ccsu.edu

EDUCATION

University of Pittsburgh, Pittsburgh, PA  September 1990-May 1995, ABD
Clarkson University, Potsdam, NY September 1986- May 1990, B.S. Chemistry,
Concentration in Technical Writing

EXPERIENCE

Central Connecticut State University June 2013 - present

Science Technical Specialist, Department of Chemistry and Biochemistry
Responsible for maintaining the department’s laboratories and support facilities.
Responsible for maintaining an appropriate inventory of supplies and ensuring proper
maintenance of equipment. Maintains the chemical database for all stored chemicals and
interacts with the Environmental Health and Safety department for the proper disposal of
chemical waste. Assists the Chairperson with the hiring, training, and staffing of student
assistants.

Adjunct Faculty Spring 2015-present
Teach CHEM 162 “General Chemistry Laboratory” and CHEM 201 “Foundations of
Analytical Chemistry Laboratory”. Taught an FYE section of CHEM 162 in Fall 2017.
Taught SEST 481 “MCAT Review” in Spring 2016 and 2018.

Glastonbury High School, Glastonbury, CT August 2007- June 2013
Science Teacher Full-time teaching position, teaching AP Chemistry, honors
level Chemistry, standard level Chemistry, and Chemistry in the Community classes.

Central Connecticut State University, New Britain CT.

College Science Partnership Series Coordinator & Instructor
Sept. 2002-May 2007 Teach freshman level chemistry laboratory experiments
at CCSU to students from Bulkeley High School Health Professions Academy. The CSPS
involves six on-campus laboratory experiments during the academic year. Focus on proper
laboratory technique and the connection between classroom learning and hands-on
experimentation.

Biotechnology Institute  University Assistant September 2002-April 2004
Administrated a newly formed Biotechnology Institute at the University. Prepared and
submitted a proposal to form the Institute composed of faculty from the Chemistry and
Biological Sciences departments. Organized Fall and Spring Biotechnology Forums to
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showecase faculty and student research at CCSU. Conducted a fundraising campaign for the
Institute, including an alumni phonathon and soliciting donations from Biotech companies.

University of Connecticut Health Center, Farmington, CT.

Jumpstart Program Instructor September 2005-June 2007
The Jumpstart Program is a Saturday academy for college bound students, mostly from the
Hartford Public schools. As the chemistry instructor, duties include designing and teaching
classroom lessons to complement and enhance their weekday classroom experience in
chemistry. Employ novel teaching materials to re-inforce basic principles of chemistry.
Develop engaging chemistry experiments appropriate for the students.

Great Explorations Instructor January 2005-June 2007
Present a series of four chemistry experiments in an after school science program for
middle school students at Kennelly, Naylor and Bellizzi schools.

University of Connecticut, Storrs, CT. Summer 2003-2006
College Enrichment Program  Instructor

Teach a six week Introduction to Organic Chemistry course for upcoming college

sophomores who are pursuing a medical career. Maintain an interactive classroom

environment to ensure that all students comprehend the subject. Taught accompanying

Organic Laboratory for three summer sessions.

American Aerogel Corporation, Middletown, CT January 2001-January 2002
Consultant  Worked with small chemical firm in product development and test
method development. Also directed patent application process for the company,
coordinating patent-related work with external attorneys and analytical laboratories.

The Princeton Review, Westport, CT January 2000- May 2007
Master Trainer and Instructor Teach a 10 week MCAT review course for
students applying to medical school. Specialized in teaching Verbal Reasoning, Essay
writing, General Chemistry, Organic Chemistry and Physics. Certified Master Trainer :
conduct classes to train and evaluate new instructors for the MCAT review course.

Blackhawk College, Moline, IL January -May 1999
Adjunct Faculty, Natural Sciences Dept. Taught Introductory Chemistry, including
the laboratory class.
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Lord Corporation, Erie, PA January 1995-December 1998

Sept. 1997- Product Development Scientist: Developed aqueous and solvent-borne

Dec. 1998 rubber-to-metal adhesives for automotive applications. Responsible for
coordinating all aspects of new products from development stage through
scale-up and customer trials. Supervised lab technicians.

Jan. 1995- Analytical Services Research Scientist: Applied surface chemistry techniques

Aug. 1997 to investigate bond failures (ESCA/XPS, ISS, mass spectroscopy, SEM/EDX,
microscopy). Worked with internal and external customers to characterize
rubber-to-metal bonding. Developed and maintained departmental Intranet
site.

PROFESSIONAL ACTIVITIES

American Chemical Society, Connecticut Valley Chapter member.
American Chemical Society, Chemical Education Division member.
Toastmasters International, Competent Toastmaster.

PUBLICATIONS

"Reduced V/Al;03 Catalysts: Determining the Oxidation States from XPS by Factor Analysis and
Curve Fitting" M.A. Eberhardt, A. Proctor, M. Houalla, D.M. Hercules. Journal of Catalysis 162, 368
(1996).

"Measurement of Surface Coverage of V/Al;03 Catalysts by IR, CO, Chemisorption and ISS" M.A.
Eberhardt, A. Proctor, M. Houalla, D.M. Hercules. Fresenius’ Journal of Analytical Chemistry
350,570 (1994).

“Chemisorption of CO2 on Alumina Supported Catalysts” F.M. Mulcahy, K.D. Kozminski, ].M
Slike, F. Ciccone, S.J. Scierka, M.A. Eberhardt, D.M. Hercules. Journal of Catalysis 139, 688
(1993).

“ISS and XPS Study of the Surface Coverage of V/Al203 Catalysts” M.A. Eberhardt, M.
Houalla, D.M. Hercules. Surface and Interface Analysis 20, 766 (1993).

“A Multitechnique Surface Analytical Study of a Segmented Block Copolymer Poly(ether
urethane) Modified through H20 radio Frequency glow Discharge” T.G. Vargo, D.]. Hook,
J.A. Gardella, M.A. Eberhardt, A.E. Meyer, R.E. Baier. Journal of Polymer Science: Part A:
Polymer Chemistry 29,535 (1991).

“A Surface Spectroscopic and Wettability Study of a Segmented Block Copolymer
Poly(ether Urethane)” T.G. Vargo, D.J. Hook, J.A. Gardella, M.A. Eberhardt, A.E. Meyer, R.E.
Baier. Applied Spectroscopy 45, 448 (1991).
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