Green Chemistry Education Efforts at the University of Toronto

This contribution summarizes a poster and flash talk presented at the June 2024 Canadian Chemistry
Conference and Exhibition in Winnipeg. We have been teaching concepts of green chemistry and sustainability
in our department for two decades, and a major driver for curricular change was signing on to the Beyond
Benign Green Chemistry Commitment (GCC) in 2016. In doing so we became the first international school to
sign the GCC, which is a voluntary initiative set up to assist in the preparation of chemists whose skills are
aligned with the needs of the planet and its inhabitants in the 21st century. This move provided great impetus
for us to infuse more green principles into components of our undergraduate program separate from organic
chemistry (most notably into first-year general chemistry and second-year inorganic courses, as well as
introducing toxicology concepts into an upper-level environmental chemistry course), by adopting more of a
systems-thinking approach to education. 14 Canadian institutions have now signed the GCC (Figure 1).
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THE GREEN CHEMISTRY COMMITMENT (GCC) PROGRAM

Created with higher education faculty members to unite the global green chemistry community and serve as
a collective voice for the infusion of green chemistry into higher education. Student Learning Objectives:
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Did you know? There are 14 institutions in
Canada participating in the GCC program:
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Did you know? The name ‘Beyond Benign’ comes from the fact
that green chemistry technologies must go BEYOND being
environmentally BENIGN to be successful in the marketplace...
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STEP 2. Download our Pledge Form!
Have it signed by the Chemistry Program Chair
(or equivalent), along with one administrator.

STEP 3. Download our Contact Form! Fill
itwith the information of your institution's
primary contact person(s) - this can be you!
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HOW TO JOIN THE GCC COMMUNITY:

Figure 1: The Green Chemistry Commitment

We departmentally mount 10 undergraduate programs for students interested in studying chemistry in
different areas and to varying extents: six Specialists, two Majors and two Minors
(www.chemistry.utoronto.ca/programs-studies/overview). In 2021, a Focus in Green Chemistry designation
was developed to recognize students who combine undergraduate courses that cover principles of toxicology,
reaction metrics, safer chemicals/solvents, pollution prevention/recycling, catalysis, and energy efficiency.
This Focus appears on the academic transcript of any student graduating from a Specialist program (Biological
Chemistry, Chemical Physics, Chemistry, Material Science, Pharmaceutical Chemistry, and Synthetic &
Catalytic Chemistry) or a Major program (Chemistry and Environmental Chemistry). This is a concrete notation
for potential employers that a student has learned the fundamentals of green chemistry in the context of



http://www.chemistry.utoronto.ca/programs-studies/overview

different courses (www.chemistry.utoronto.ca/undergraduate/current-students/undergraduate-courses,
Figure 2).

CHM 135H CHMA36H . » CHM 343H
oy ey npoomane UGS TR s . _
——e “Organic Chemistry” CHM 310H ch:::nll?s?r;?en
T St designation
Contaminants” ~55 students enrolled
Figure 2: Focus in Green Chemistry Pathway at the University of Toronto
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