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Schedule
Location: Davenport (DB) Atrium & East Seminar Room (3rd floor) and Lash Miller
(LM) Lobby (1st floor), 80 St. George Street

Thursday, May 16th, 2019
9:00 – 9:45

DB Atrium

Registration + Coffee

9:45 –10:00

DB East

Opening Remarks

10:00 – 12:00

DB East

Crash Course:
A Green Chemistry Crash Course with
Examples from Industry
Prof. Andy Dicks, University of Toronto

12:00 – 13:00

DB Atrium

Lunch

13:00 – 14:00

DB East

Keynote Lecture:
Our Future Challenges in Chemical Synthesis
Prof. Chao-Jun Li, McGill University

14:00 – 14:15

DB Atrium

Coffee Break

14:15 – 15:00

DB East

Recycle Strategies in Continuous Flow
Prof. Stephen Newman, University of Ottawa

15:00 – 15:45

DB East

Microbright
Dr. Daniel Grégoire

16:00 – 17:30

LM Lobby

Poster and Networking Session

17:30

Harbord House Dinner with Speakers
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Friday, May 17th, 2019
9:00 – 9:30

DB Atrium

Coffee + Light Breakfast

9:30 – 10:15

DB East

PEPSI is red, white and blue, but PEPPSI is green
Prof. Mike Organ, University of Ottawa

10:15 – 11:00

DB East

Greener Materials Design as a Path to Community
Empowerment for Safe, Affordable Drinking
Water
Prof. Heather Buckley, University of Victoria

11:00 – 11:15

DB Atrium

Coffee Break

11:15 – 12:00

DB East

Electrochemical reduction of CO2 to chemicals:
Catalyst design and System optimization
Dr. Cao Thang Dinh, University of Toronto

12:00 – 13:30

DB Atrium

Lunch

13:30 – 15:00

DB East

Panel Discussion

15:10 – 15:15

DB East

Announcement of Poster Prizes & Concluding
Remarks

15:30

Prenup Pub Social Networking Event

For the duration of the Symposium, if you need assistance please
contact either Diya Zhu at (647)818-7145 or Alex Waked at (647)5379025. At the Symposium, anyone wearing a green name badge will be
able to help you.

-2-

Lecture Abstracts & Speaker Bios
A Green Chemistry Crash Course with Examples from Industry
Prof. Andy Dicks, University of Toronto
Abstract: This workshop will teach participants the basics of green chemistry, using case studies
from chemical industry and chemistry-based start-ups to show how these core concepts are
utilized in real-world chemical processes and products. Attendees will learn about green
chemistry resources such as metrics, solvent selection guides, and the Twelve Principles of Green
Chemistry. The prevalence of green chemistry and sustainability principles throughout industry
will be highlighted. The workshop will also point out the professional development benefits that
can be gained by students who are interested in finding ways to incorporate green chemistry into
their own research or education, which can be applied to various future chemistry careers.

Biography: Andrew P. Dicks (Andy) holds the
position of Professor, Teaching Stream at the
University of Toronto where he arrived as a
postdoctoral research fellow in 1997. He has
research interests in undergraduate laboratory
instruction that involve designing novel and
stimulating experiments, particularly those
that showcase green chemistry principles. He
has additionally edited two books as resources
for teaching green chemistry (“Green Organic
Chemistry in Lecture and Laboratory” and
“Problem-Solving Exercises in Green and
Sustainable Chemistry”). He is the recipient of
several pedagogical awards, including a 2011 American Chemical Society-Committee on
Environmental Improvement Award for Incorporating Sustainability into Chemistry Education,
and the 2015 Chemical Institute of Canada National Green Chemistry & Engineering Award
(Individual Category). In 2014 he was Co-Chair of the 23rd IUPAC International Conference on
Chemistry Education which was held in Toronto.
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Our Future Challenges in Chemical Synthesis
Prof. Chao-Jun Li, McGill University
Abstract: The efficient making of new molecules is central to any new product in the
pharmaceutical, materials science, microelectronics, and biotech industries. On the other hand,
chemical manufacturing and chemical products have also affected us adversely from personal,
local, national, and international scales. As a new philosophy over the last two decades, Green
Chemistry through the 12 principles of green chemistry has emerged to develop the next
generation of chemical science and technologies, as well as chemical products to meet such
challenges in a proactive manner both environmentally and economically. Exploration of new
chemical reactivities towards a sustainable future has been a long-term objective of our
laboratory. We have explored various unconventional chemical reactivities that can potentially
simplify synthesis, decrease overall waste and maximize resource utilization. Within the last
decade, we have studied the development of various unconventional methodologies directed at
increasing efficiency for multi-step chemical synthesis. Many of these new reactions can also be
used to functionalize biomass directly.

Biography: Dr. Chao-Jun Li received his Ph.D. at McGill
University (1992). He spent 1992-94 as a NSERC
Postdoctoral Fellow at Stanford University and was an
Assistant (1994), Associate (1998) and Full Professor
(2000) at Tulane University. Since 2003, he has been a
Canada Research Chair in Green Chemistry and an E. B.
Eddy Chair Professor at McGill University, Canada. He
served as the founding Co-Chair of the Canadian Green
Chemistry and Engineering Network (2009-2016), and
currently serves as the Director of CFI Infrastructure for
Green Chemistry and Green Chemicals (2009-2018), the
Director of NSERC CREATE (Center) for Green Chemistry
(2012-2018), and the Co-Director of the FQRNT Center for
Green Chemistry and Catalysis (2009-). He is the Associate
Editor for Green Chemistry (RSC) since 2004. Dr. Li
received the US NSF’s CAREER Award (1997), Outstanding
Young Scientist Award (B) (NSF of China), a US Presidential Green Chemistry Challenge Award
(2001), the Canadian Green Chemistry and Engineering Award (2010), the R. U. Lemieux (2015)
and the Alfred Bader awards of the Canadian Chemical Society (2018), and the Killam Research
Fellow (2018).
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Dr. Li was elected as a Fellow of the Royal Society of Chemistry (UK, 2007), Fellow of the Royal
Society of Canada (Academy of Science) (2012), Fellow of the American Association for the
Advancement of Science (AAAS) (2012), Fellow of the Chemical Institute of Canada (2013), Fellow
of the American Chemical Society (2015), and Fellow of the World Academy of Sciences for
developing countries (2016). He has published >400 peer-reviewed articles and has given >400
plenary/keynote/invited lectures. His current research efforts are to develop Green Chemistry
for organic synthesis based upon fundamentally new chemistry that will defy conventional
reactivities and possess high “atom-efficiency”. Representative well-known researches include
Grignard-type reactions in water, alkyne-aldehyde-amine coupling (A3-coupling), and CrossDehydrogenative-Coupling (CDC) reactions among others. His research has been cited widely in
the literature (> 40,000 times, h-index=98, google scholar). Recently, he was listed among the
“World’s Most Influential Scientific Minds” by Thomson Reuters (2014-2017).
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Recycle Strategies in Continuous Flow
Prof. Stephen G. Newman, University of Ottawa
Abstract: The continuous nature of flow chemistry makes it ideally suited for recovery and
recycling of waste products. Most efforts in this area have focused on improving turnover
numbers in catalytic reaction. In this seminar, the automatic recycling of other high value
materials will be discussed, enabling stoichiometric reagents to become pseudocatalytic.

Biography: Stephen G. Newman earned his
doctoral degree in chemistry in 2012 at the
University of Toronto in the group of Prof. Mark
Lautens. After carrying out an NSERC
Postdoctoral Fellowship with Prof. Klavs Jensen
at the Massachusetts Institute of Technology,
he joined the faculty at the University of
Ottawa in 2014 where he holds a Tier 2 Canada
Research Chair in Sustainable Catalysis. He and
his research group seek to improve the
efficiency of chemical synthesis by the application of new technologies and the development of
new catalytic methods.
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Microbright
Dr. Daniel Grégoire
Abstract: Mercury is the top priority contaminant for the United Nations. It is considered to be a
global pollutant and a potent neurotoxin that severely impacts environmental and human health.
Given that mercury continues to be emitted to the environment, there is a need for technologies
that efficiently remove it from polluted waters.
Current physical and chemical approaches to mercury remediation require large energy
demands, produce secondary sources of pollution, and are not efficient at mercury removal. The
use of microbes in bioremediation has emerged as a potential alternative; however, applying this
technology is limited by the high costs of providing large amounts of oxygen and substrates
required for microbial growth.
With these challenges in mind, Dr. Alexandre Poulain and I created the company Microbright to
develop sustainable bioremediation technology that uses microbes naturally found in the
environment for mercury removal. For this talk, I will outline how my experience in research
provided me with skills to explore entrepreneurship. I will speak about Microbright’s creation
and the challenges that come with scaling up laboratory research. I will also summarize how
Microbright’s technology works thanks to microbes that convert dissolved mercury into a gas
that can be easily removed from water. Lastly, I will summarize the milestones Microbright has
achieved to date and discuss our current efforts to build partnerships in the mining industry.

Biography: I completed my BSc with
Honours in Biology at the University of
Ottawa in 2012 and continued on for a
PhD in Biology, which I received in
December 2018. I began my career in
environmental science at the University of
Ottawa, assisting Dr. Rebecca Dalton with
her research that addressed the impacts
of agrochemicals on aquatic primary
producers. I then joined Dr. David Lapen’s
team at Agriculture and Agri-Food Canada
where I assessed the impacts of human
pathogens released into streams
bordering agricultural fields. These experiences provided me with a strong interest in
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ecotoxicology and environmental microbiology, which I pursued further as part of my graduate
studies.
For my PhD, I explored novel pathways for biological mercury cycling in aquatic and terrestrial
environments. The discoveries I made through my research inspired me to start the company
Microbright alongside Dr. Alexandre Poulain in 2016. Our goal is to develop environmentally
sustainable water treatment biotechnology to limit the environmental impacts of the mining
industry in Canada. Since starting Microbright and finishing my PhD, I also began a Mitacs
Postdoctoral Fellowship in science policy with the International Development Research Centre
where I am learning how research, entrepreneurship, and policy making intersect.
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PEPSI is red, white and blue, but PEPPSI is green
Prof. Mike Organ, University of Ottawa
Abstract: The environmental factor (E-Factor, Kg waste per Kg product) for fine chemical
manufacturing is disturbingly high (e.g., up to 100:1), whereas in the production of commodity
chemicals, such as polymers, it is low. Many factors contribute to this (ready solvent recovery,
simple product isolation), but a main reason is that the commodity-chemical sector utilizes metalbased catalysis very effectively, making product manufacturing relatively clean. Pragmatically
speaking, it is unlikely that the fine chemical sector will ever be able to match the commoditychemical sector’s E-Factors. Fine chemical production invariably involves multiple steps (drugs
average 6-8 steps), whereas olefin polymerization, for example, is a single operation. Further, by
their nature, drugs contain coordinating functionality, such as amines and sulfides, which make
low catalyst loading difficult due to catalyst poisoning, and metal removal/recovery very difficult.
Herein lies the challenge facing the development and implementation of realistic and impactful
approaches to cleaning up fine-chemical manufacturing.
Catalysis has long been recognized as one of the 12 guiding principles of green chemistry.
Rationally designed synthetic strategies can efficiently use tiny quantities of catalysts to generate
vast quantities of product, without the requirement of protecting group chemistry, while creating
single, increasingly complex targets where multiple products are possible (e.g., isomers), thus
simplifying purification which is often the major contributor to poor E-Factor values. This seminar
will discuss new N-heterocyclic carbene (NHC) ligands designed for applications in a wide variety
of cross-coupling applications to prepare C-C, C-N, and C-S bonds in the production of
biomedically relevant molecules. These catalysts, based on the pyridine enhanced, precatalyst
preparation stabilization and initiation (PEPPSI) platform, have been engineered to produce
single isomers of products where multiple, inseparable ones are typically formed when many
widely used, commercially available Pd-based catalysts are employed. These catalysts have been
explored extensively for their use both at the bench in Discovery and at scale in Production in the
pharmaceutical industry.
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Biography: Dr. Organ received his PhD
in 1992 at the University of Guelph
under the tutelage of Professor
Gordon L. Lange. He then was an
NSERC Postdoctoral Scholar in the
laboratory of Professor Barry M. Trost
at Stanford (1994). His independent
career started at Indiana UniversityPurdue University at Indianapolis in
1994 after which he moved in 1997 to
York University in Toronto where he
rose through the ranks to full
professor. Effective January 2016, he
is the new Director of the Centre for
Catalysis Research and Innovation
(CCRI) at the University of Ottawa.
His group pioneered the concept of microwave-assisted, continuous flow organic synthesis as
well as several unique technologies that underpin these efforts. These include new microwave
applicator design, metal-film coated flow reactors to promote organic transformations, extreme
temperature and pressure reactor and process design, continuous in-line analysis, and handsfree, intelligent process optimization and monitoring using in-house created software.
His group’s effort in catalysis has led to the creation of a broadening series of N-heterocyclic
carbene (NHC)-based organometallic complexes that have shown unsurpassed reactivity and
selectivity in a wide number of cross-coupling applications. This family of catalysts (coined PEPPSI
for pyridine-enhanced precatalyst preparation, stabilization, and initiation) has been
commercialized and is used widely including at scale in the commercial manufacturing of active
pharmaceutical ingredients (API).
Dr. Organ is an SFI Walton Fellow (2002), a Xerox Foundation Fellow (2007), a Merck-Frosst
Canadian Academic Development Program Fellow (2007), the Naeja Pharmaceuticals Lecturer at
University of Alberta (2008), a JSPS Fellow (Japan, 2010), an Agilent Laboratories Fellow (2011),
and was awarded an NSERC Accelerator Supplement (2013). In 2016 he was awarded the
Raymond U. Lemieux Award for Organic Chemistry by the Canadian Society for Chemistry. In 2017
he was awarded the Encyclopedia of Reagents for Organic Synthesis (EROS) 2017 “Best Reagent
Award”. This year Dr. Organ received the NSERC John C. Polanyi Award, given to an individual or
team whose research has led to a recent outstanding advance in any field of the natural sciences
or engineering.
Professor Organ’s research on the structure of alkyl- and aryl organozincs as it relates to the
mechanism of Negishi Reaction was called “one of the most Notable Discoveries in Synthetic
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Chemistry in 2014” by Chemical and Engineering News. Dr. Organ and his research career were
profiled in Angewandte Chemie (2013).
He started and has run two spin-out companies successfully since 1998.
Dr. Organ was appointed to the international advisory boards of ACS Combinatorial Science
(2002), The Journal of Flow Chemistry (2011), Chemistry, A European Journal (2013) and
ChemCatChem (2016).
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Greener Materials Design as a Path to Community
Empowerment for Safe, Affordable Drinking Water
Prof. Heather Buckley, University of Victoria
Abstract: The design of safer, better materials and systems requires that we consider human
health and environmental impacts as performance criteria from the outset. The impacts of
chemistry-based design choices are particularly striking when considering impacts on drinking
water. From upstream chemical use in waterproofing and product preservation, to chemicals
intentionally added in water treatment, greater intentionality is needed to provide clean, safe
drinking water to communities, and to empower these communities to measure the safety of
their own water and make informed decisions. This approach is beyond what can be
accomplished by a single chemist or engineer, and requires engagement of researchers and
community leaders across a range of disciplines including public health, green chemistry,
toxicology, microbiology, process design, and civil and environmental engineering. This talk will
highlight the role of green chemistry in a scalable process for developing greener solutions to
important global challenges in drinking water and beyond.
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Biography: Dr. Heather Buckley is an Assistant Professor of Civil
Engineering and an Adjunct Professor of Chemistry at the
University of Victoria. Her interdisciplinary research team
(which is recruiting chemistry and engineering grad students
and USRAs!) tackles challenges at the interface of green
chemistry, civil engineering, and public health, centering their
efforts around creating tools for better monitoring of drinking
water contaminants and the design of safer alternative
technologies in water treatment.
Heather sees technological interventions as one piece of the
puzzle for empowering communities globally. Her doctoral and
postdoctoral work at the University of California Berkeley have
taken her to Poland, Jordan, India, and Germany to perform outreach, field work, and research.
She has worked in non-platinum fuel cell catalyst design, air sensitive metal chemistry, and
drinking water remediation, as well as in the development of safer building materials for lowincome communities and alternative preservatives for home and personal care products.
Born and raised in Canada, Dr. Buckley holds degrees from the University of British Columbia (BSc
Hon. and MSc, Dr. Jennifer Love, 2009) and a PhD in Inorganic Chemistry from the University of
California Berkeley (Dr. John Arnold, 2014), where she was an International Fulbright Science &
Technology Fellow. She completed her postdoctoral work as the Associate Director of
International Partnerships at the UC Berkeley Center for Green Chemistry (Dr. Marty Mulvihill
and Dr. Susan Amrose), was a Green Talents Fellow at the Fraunhofer Institute for Solar Energy
in Freiburg, Germany (Dr. Achim Schaadt), and subsequently was an ITRI Rosenfeld Postdoctoral
Research Fellow at the Lawrence Berkeley National Laboratory (Dr. Ashok Gadgil) before starting
her own research group with a faculty position in UVic’s Green Civil Engineering program in
January 2018.
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Electrochemical reduction of CO2 to chemicals: Catalyst design
and System optimization
Dr. Cao Thang Dinh, University of Toronto
Abstract: The electrochemical reduction of carbon dioxide (CO2) into valuable carbon-based fuels
and feedstocks enables the urgently-needed storage of intermittent renewable electricity and,
ultimately, a net reduction of greenhouse gas emissions. This process can be performed in either
aqueous- or gas-phase systems. Aqueous electrolysis, wherein the gaseous reactants are
dissolved in the electrolyte, offers a tool to achieve high selectivity. However, due to the long
diffusion distance of CO2, current densities remain below few tens of mA/cm2 - far from the >100
mA/cm2 regime needed to make CO2 electroreduction economically viable.
Gas-phase electrolysis of CO2 offers a path to overcome these limitations. In this configuration,
the CO2 reactant is provided through a gas diffusion layer, reducing the gas diffusion distance
required and thus enabling the electrolysis operation at a much larger current density. Using a
gas-phase electrolysis system, current densities in the hundreds of mA/cm2 regime have been
achieved. The key component that determines the performance of gas-phase CO2 electrolysis is
the gas-liquid-solid reaction interface.
In this talk, I will discuss the importance of the three main components at the gas-liquid-solid
interface: the catalyst layer, the electrolyte and the gas diffusion layer on the performance of the
gas-phase CO2 electroreduction. The catalyst and electrode design that leads to a record
selectivity, energy efficiency and stability for the CO2 electroreduction to ethylene and ethanol
will be presented. Finally, I will discuss our current efforts in scaling up this technology for the
COSIA Carbon XPRIZE competition.
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Biography: Dr. Cao Thang Dinh is a postdoctoral fellow in Prof.
Edward H. Sargent’s group at the University of Toronto. He
received his master’s and Ph.D. degrees in Chemical
Engineering from Laval University in 2010 and 2014,
respectively. His doctoral work focused on designing efficient
nanostructured photocatalysts for the production of
hydrogen and the decomposition of organic pollutants using
sunlight. Dr. Dinh’s current research interests include catalyst
design, system engineering, and scale up of the conversion of
carbon dioxide to fuels and chemicals using renewable
energy. Dr. Dinh has published over 50 journal papers in
leading scientific journals, such as Science, Nature, Nature
Energy, Nature Chemistry, Nature Catalysis and Nature
Communications. His work has been cited over 3100 times
with an h-index of 27. He is also the inventor of 5 patents and invention disclosures.
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Poster Abstracts
Intramolecular FLP: 1,1- and 1,2-Phosphinoboration of Diazospecies
Authors: Alina Trofimova, James H.W. LaFortune, Haley Cummings, Steve Westcott, and Douglas
W. Stephan
Abstract:
Frustrated Lewis pair (FLP) chemistry has been studied extensively in the past decade. Initially
using phosphine and borane reagents, the work has been extended to a variety of Lewis acidic
and basic pairs. Apart from intermolecular FLPs, several intramolecular FLP motifs with carbonbased linkers are known. In collaboration with the Westcott group, a variety of
phosphinoboranes were synthesized. Taking advantage of phosphinoboration chemistry, several
1,1- and 1,2-diazo-linked phosphinoboranes were accessed in the Stephan group. The
compounds bearing this motif were shown to exhibit FLP reactivity, allowing for the synthesis of
unusual 5-, 6-, and 8-membered heterocyclic rings, using azides, azobenzenes, quinones, and
triazoles. The mechanism of phosphinoboration was investigated computationally and
experimentally.

In Vivo Biotransformation of a New Commercial Polyfluorinated
Surfactant
Authors: Andrew Folkerson, Shira Joudan, Jessica D'eon, and Scott A. Mabury.
Abstract:
Polyfluorinated surfactants are some of the most efficient surfactants at reducing the surface
tension at the interface of liquids and solids. However, the risk with using polyfluorinated
surfactants is that they tend to be transformed into persistent products such as perfluorinated
carboxylic acids. In this study, we investigated the pharmacokinetics and biotransformation
products of a new polyfluorinated surfactant. A preliminary in vitro rat liver experiment was
performed to predict metabolites and mass balance predictions and later guide a live rat study.
Through the use of rat models, we were able to simulate the process that the compounds will
undergo and their fate in the environment. Ultrahigh performance liquid chromatographytandem mass spectrometry (UPLC-MS/MS) was utilized to quantify the loss of the parent
surfactant, and the production of predicted polyfluorinated carboxylic acids, as well as smaller
unknown acids.
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The Green Chemistry Commitment
Authors: Andrew P. Dicks, Amy S. Cannon, and Irv J. Levy
Abstract:
For more than two decades individual faculty from various colleges and universities have brought
green chemistry, emphasizing materials and methods that are inherently safer for human health
and the environment, to their students and research programs. As global calls for sustainability
in the chemical enterprise ramp upward, the need to more widely integrate green chemistry into
the background of all our students becomes imperative, preparing students to be competitive in
the workplace and to solve important problems that they will encounter. The Green Chemistry
Commitment (GCC) is a consortium project that seeks to encourage colleges and universities to
commit to changing the education of tomorrow's chemists. Currently over 50 colleges and
universities are participating: from research-intensive universities to primarily undergraduate
institutions to community colleges, nationally and internationally. They include the University of
Toronto and Vancouver Island University in Canada. The flexible framework allows all to
participate in ways that best fit the local needs of the institution. The program is distinctive but
not exclusive. We will present how to adapt the GCC framework to a wide range of colleges and
universities, with the goal of encouraging broadened participation.
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A Systems-Thinking Department: Fostering a Culture of Green
Chemistry Practice
Authors: Andrew P. Dicks, Jessica C. D'eon, Barbora Morra, Cecilia Kutas Chisu, Kristine B.
Quinlan, and Amy S. Cannon
Abstract:
During the last decade, the University of Toronto has adopted a systems-thinking approach
where green and sustainable chemistry education is built into the overall departmental
framework. Here, green chemistry principles are embedded throughout a variety of
interconnected modules within the Department of Chemistry, including undergraduate curricula
(both in the classroom and teaching laboratory), a graduate student-led organization, and other
department-wide initiatives. This fully integrated model exposes students at all academic levels
to sustainable practices using a variety of approaches throughout their education. Instead of
treating green chemistry as a stand-alone topic or sub-discipline, and potentially highlighting it
in a specific assignment, laboratory exercise, or course, the approach seeks to integrate it into
the curriculum as a whole. This strategy challenges students to develop a well-rounded chemistry
education that highlights the theory and skills required to become informed citizens and
scientists. The progress made has allowed the University of Toronto to become the first Canadian
institution to be recognized through the Green Chemistry Commitment in 2016, which is a
program developed by Beyond Benign (an organization offering a variety of educational green
chemistry resources to assist instructors). This poster will provide an overview of the initiatives
that have supported the culture of green chemistry practice in our department. The contributions
include specific examples at each level of undergraduate teaching (both in the classroom and
laboratory), graduate-level initiatives, and general departmental efforts.
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Introducing Global, Sustainable Development to the General
Chemistry Curriculum
Authors: Fettah Erdogan and Judith C. Poe
Abstract:
Human activities such as protecting crops, producing new materials, and maximizing yields of
industrial processes have caused unintended harm to our planet and its living organisms. In order
to alleviate this harm, a different way of thinking about how chemistry can be used is necessary.
Because post-secondary, general chemistry courses serve not only future chemists but students
from a range of disciplines, incorporation of a new way of thinking into the curriculum of these
courses is an effective strategy for widely spreading the importance of sustainable practices.
Through a 3-lecture-1-practical module on green chemistry, we demonstrate an innovative
engaged-learning approach to teach undergraduate students how green chemistry is applied in
real life. The material covered in the module addresses principles of green chemistry, the reasons
for the need to do green chemistry and how green chemistry is applied through examples of its
current use. For this module, a first year general chemistry experiment that uses toxic organic
substances was transformed into one using non-toxic, reusable material for the proof of concept.
Following this module, students are asked to complete an assignment evaluating the greenness
of the new experiment as compared to the older one and reflect on this in light of lecture
material. The aim of this program is to give students an appreciation of how earth-friendly
chemical processes can contribute to the UN Sustainable Development Goals.

Mutidopant UCNPs: Tasting the upconversion rainbow
Authors: Grace (Yue) Qu and Ulrich J. Krull
Abstract:
Upconverting nanoparticles (UCNPs) are trivalent lanthanide doped inorganic nanocrystals
which undergo sequential multiphoton absorption, converting near infrared radiation to
emissions in the ultraviolet and visible regions. The unique optical properties of UCNPs make
them attractive for the development of tools for bioanalysis, theranostics, and sensor
technology. These properties include the characteristic narrow emission peaks resulting from
the choice of host lattice material, dopants ratios/type, and core-shell design. One of the
challenges in designing UCNPs for biomedical and theranostics applications is co-doping the
material with multiple activators to ameliorate the decrease of luminescence caused by
quenching mechanisms. Herein, the design of multidopant UCNPs are explored using a
multilayer shell design. The intention is investigation of energy migration mechanisms within
the material to learn to control luminescence properties such as the selection of multiple
emission wavelengths and the relative intensities at such wavelengths.
- 19 -

Toward Photocatalytic Gas-Phase Water-Splitting
Authors: Jon Babi, Paul Duchesne, Thomas Wood, Thomas Dingle, and Geoffrey Ozin
Abstract:
Recent advancements have reported a photochemical-thermal cycle whereby Cu-doped TiO2 can
release vicinal oxygen atoms when irradiated by light and regenerate them by abstraction of
oxygen from steam in the dark, though many details regarding the mechanism and driving force
behind this cycle had not been studied. Herein, analytical techniques are used to elucidate the
type of doping and surrounding chemical structure of Cu-doped TiO2. The Cu2+ species were
found to insert themselves into the Ti4+ positions of the host TiO2 lattice, identified by PXRD and
XANES studies. This insertion gives rise to significantly distorted CuO6/ZnO6 octahedra and
likewise distorts the size of neighbouring TiO6 octahedra, as determined by EXAFS analysis. A key
O-to-(Cu2+,Ti4+) charge transfer band was identified via UV-Vis spectroscopy in the 350 to 450
nm region. A change in the colour of Cu-doped catalysts was observed after O2 expulsion; these
air-sensitive catalysts were isolated, and XPS analysis of their intermediate reduced state strongly
suggests the presence of reduced metal centres (Cu1+, Cu0, and Ti3+) and oxygen vacancies.
These studies greatly lend credence to the proposed catalytic cycle and demonstrated the power
of isolation and analysis of catalysts in “in-situ” states/conditions.

Magnesium Catalyzed Aminations
Authors: Medina Afandiyeva, Purvish Patel, and Sophie Rousseaux
Abstract:
Amines and their derivatives are ubiquitous in many different drug molecules and natural
products. Common methods utilized for amination often require addition of a base or presence
of a hydride source. Therefore, amination under operationally simple conditions would be highly
desirable. Inspired by this, we have developed a magnesium-catalyzed base- and transition
metal-free method for amination of carbonate derivatives. Reaction optimization, scope and
mechanistic insight will be discussed in this presentation.
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En Route to a Greener System for the Insertion Reaction of
Carbenes Derived from α-Diazocarbonyls
Authors: Nour Tanbouza and Thierry Ollevier
Abstract:
In an ongoing interest by our group in diazo chemistry, we have developed greener approaches
for the insertion reaction of acceptor/donor diazo compounds. Efficient and practical alternatives
to the use of noble and highly toxic metals for catalyzing the insertion reaction as well as seeking
greener solvent alternatives has been studied. So far, we have found that the catalytic use of a
simple iron salt is capable of highly yielding insertions into Si–H bonds as well into S–H bonds.
The scope and mechanism of these reactions have been scrutinized. Other techniques are
underway to improve and advocate the use of these highly versatile diazo compounds.

Quantitative Analysis of Ammonium Flux on Fertilized Urban
Soil and Method Optimization for Soil Extraction
Authors: Xinyang Guo and Jennifer G. Murphy
Abstract:
The atmospheric ammonia concentration strongly depends on the ammonium ion concentration
in the soil. When land is fertilized, the increase in soil [NH4+] causes a flux of NH3 to the
atmosphere. However, since the factors that affect the rate of flux have not been widely studied,
it is not clear how fertilization activity will change local air quality. Therefore, the primary purpose
of this study is to address the main variables that affect ammonium's emission potential and
compensation point. Emission potential χ was calculated from [NH4+] and [H+] in the soil, and
the compensation point Г was determined by χ and [H+]. One major issue has been the variability
in past measurements of soil ammonium content. Therefore, to have a more reliable
measurement, the extraction method has been optimized in this study. The method
development includes comparing between shaking and stirring, as well as optimizing the
concentration of potassium chloride in the extractant In the fall of 2018, 15 samples were
collected from three sites on campus during fertilizer application. The compensation point for
each sample was calculated using the soil temperature, pH, ammonium concentration. Method
optimization was carried out in order to compensate for the effects from soil matrix.
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