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About the ECSBC Student Chapter

The ECSBC student chapter strives to foster interaction 

among students, professors, researchers, and industry 

experts interested in the field of electrochemistry in BC. 

We host annual YES seminars, workshops and social 

events; and have over 60 members. We encourage all 

students to get involved by joining our events and our 

council!

For more information please visit our website: 

ecsbc.wordpress.com

Become a student chapter member at no cost!



Students interested in participating in the poster 
competition should indicate so when prompted 

during registration for YES 2018, simply click “yes” 
and enter the title of your poster!

Poster boards will be 120 cm x 120 cm (4’ x 4’), plan 
your poster to fit within these dimensions.

Deadline for Registration is July 25th 2018

CASH PRIZES !!!

Poster Competition Details



08:30 – 09:00 Registration and Refreshments

09:00 – 09:15                                                              Opening Remarks

09:15 – 10:15                               Dr. A. Brolo (University of Victoria)

10:15 – 11:15                            Dr. J. McCahill (Carbon Engineering)

11:15 – 11:30                                                                       Coffee Break

11:30 – 12:00    MITACS: Supporting Research & Student Training

12:00 – 12:45                                                                        Lunch Break

12:45 – 13:45  Dr. K. Malek  (National Research Council & SFU)

13:45 – 14:45                           Dr. E. Roberts (University of Calgary)

14:45 – 15:00                                                                       Coffee Break

15:00 – 16:00             Dr. F. Osterloh (University of California Davis)

16:00 – 17:30                                      Reception/Poster Competition

17:45 – 18:00                              Closing Remarks/Prize Distribution

Friday July 27th, 2018
Schedule of Events:



Abstracts:

Dr. Frank E. Osterloh
University of California, Davis

Department of Chemistry

“Artificial Photosynthesis with Inorganic Particles”

Particle-based water photoelectrolysis is a special form of artificial 
photosynthesis that can offer substantial cost savings over more established 
photovoltaic-electrolyzer and photoelectrochemical devices. While the 
theoretical solar to hydrogen conversion (STH) efficiency limit of tandem 
systems is 21%, existing particle water splitting devices only reach 1.1% STH. 
This means that significant advances are still possible through development 
of this technology. This talk introduces the basic concepts of water splitting 
photocatalysis with particles and highlights recent accomplishments in the 
Osterloh laboratory on single and dual absorber photocatalysts for overall 
water splitting, and on using surface photovoltage spectroscopy as a 
sensitive tool for observing photochemical charge carrier separation and 
trapping in molecular and inorganic light absorbers.



Dr. Edward P. L. Roberts
University of Calgary

Department of Chemical and Petroleum Engineering

“Applications of Electrochemical Technology: Water 
Treatment and Energy Storage”

For water treatment electrochemistry can be used to treat contaminants without the 
need for the addition of chemicals, while for energy storage electrical and chemical 
energy can be interconverted. The presentation will discuss our ongoing research on 
electrocoagulation for water treatment, and redox flow battery technology for energy 
storage.

Electrocoagulation can be used to remove suspended solids and inorganic 
contaminants from water. Metal ions (usually iron or aluminum) are injected into the 
water by dissolution at the anode, while hydroxide ions are generated at the cathode 
by reduction of water. The metal ions and hydroxide ions form metal hydroxide floc 
which removes contaminants from the water. The electrochemical reactor design is 
simple and robust: there is no requirement for a membrane and retention times of 
order minutes are typically sufficient for many applications. However, the mechanism 
of contaminant removal is complex and poorly understood, and this has led to failures 
that have constrained commercial applications. In addition, electrode fouling can lead 
to operational problems. We are developing new approaches to study the 
electrocoagulation process using in-situ confocal microscopy, and investigating 
innovative cell designs and operating conditions. Application of the technology for 
silica removal from oil-sands produced water is being investigated.

Redox flow batteries (RFB) store energy in liquid electrolytes and are well suited to 
large (utility) scale energy storage applications, including renewable energy 
integration and network management (e.g. load levelling). RFB face several challenges 
for implementation. There is a need for advances in battery performance, in particular 
increased current density to reduce the electrode area required per kilowatt of power. 
In addition, the cost of the widely used vanadium electrolyte is currently high, and 
regulatory barriers are also constraining application. We are exploring the use of new 
materials (including electrode and membrane materials) and cell designs for redox 
flow battery systems. Options for reducing the electrolyte costs, either through new 
redox systems or low cost vanadium resources are also being explored. We are aiming 
to develop low cost RFB systems that are able to operate efficiently at high current 
densities, improving the economic viability of the technology.



Dr. Kourosh Malek
NRC-EME & Simon Fraser University

“Succeeding with New Energy Materials: From AI-driven 
design to commercialization”

There is an increasing need within energy, resource, and manufacturing industries to 
assess the relative competitive potential of new chemical processes, materials, and 
technology. Despite such potentials, the deployment of cost-competitive, highly efficient 
materials for renewable energy conversion and storage technologies faces enormous 
challenges [1,2]. For large-scale commercialization of electrochemical energy devices, 
manufacturers need to develop low cost materials and fabrication approaches that 
preserve current levels of performance and stability [3].

In this presentation, we focus on electrochemical materials fabrication process for 
polymer electrolyte fuel cells and electrochemical batteries. We discuss case studies of 
how integrating machine-learning algorithms, predictive analytics, computer modelling 
and simulations, and cost modeling methodologies in the context of a new innovation 
can greatly assist in optimizing efforts and investment on developing new 
electrochemical materials [4].

At the materials modeling side, mesoscale simulations are employed to allow evaluating 
key factors during fabrication process by predicting and prescribing protocols to unravel 
the overall relations between chemistry, structure, and performance. Such models 
predicts relations between structure, properties, and performance that could potentially 
optimize device operation. These computational models should be fine-tuned to inform 
the materials design in view of ease of fabrication, cost, integration and performance of 
new generation of components. Building upon meso-scale modeling and lab-scale 
fabrication processes, the cost modeling quantifies the materials fabrication costs and 
potential techno-economic benefits associated with the medium to large-scale 
manufacturing of the new materials. We finally propose an R&D investment 
methodology for new electrochemical materials development to reduce risk and shorten 
time to market.

[1] Antonino Salvatore Aricò, Peter Bruce, Bruno Scrosati, Jean-Marie Tarascon & Walter van Schalkwijk, 
Nanostructured materials for advanced energy conversion and storage devices, Nature Materials 4, 366 - 377 (2005)
[2] M. Eikerling and K. Malek, Electrochemical materials for PEM fuel cells: Insights from physical theory and 
simulation, in Modern Aspects of Electrochemistry, vol. 43, M. Schlesinger, ed., Springer, 2009.
[3] E. Maine, D. Probert, M. Ashby, Investing in new materials: a tool for technology managers, technovation, 25, 15, 
2005.
[4] K. Malek, E. Maine, T. Navessin, Assessing Materials Innovation with Technical- Economic Cost Models, 2012 
proceeding of PICMT 2012. 1371-1400.



Dr. Alex Brolo
University of Victoria

Department of Chemistry

“Surface Enhanced Raman Spectroelectrochemistry”

Vibrational spectroscopy provides a pattern of bands that can uniquely 
identify (and even quantify) chemical species. The energies of vibrational 
transitions are in the infrared range, and, typically for chemical applications, a 
vibrational spectrum is obtained by IR absorption. However, vibrational 
information can also be obtained by Raman scattering, as demonstrated by 
C.V. Raman in the 1930’s. The “Raman effect” is generally very weak and for 
decades was treated as a scientific curiosity, only explored for scientific 
research and niche applications. In the last few years, advances in 
nanotechnology have provided avenues to boost the Raman efficiency 
through a phenomenon called surface-enhanced Raman scattering (SERS). 
SERS has broadened the range of applications for Raman scattering allowing 
highly sensitive detection and quantification.

In this presentation, I will concentrate on different examples of the application 
of Raman spectroscopy in electrochemistry. Particularly, I will explore 
examples of Raman spectra obtained from metallic surfaces under 
electrochemical control (in situ spectroelectrochemical studies). I will 
demonstrate how Raman spectroscopy and SERS can be used to study the 
potential-dependent orientation of adsorbed species. I will also discuss 
advances on the application of SERS to follow electrochemical process and 
electrocatalysis in situand, finally, present some examples of single molecule 
SERS from electrified interfaces.



Dr. Jenny McCahill
Carbon Engineering

Project Management/Manager, Advanced Development

“A Process for Capturing and Converting CO2 from the 
Atmosphere to Fuels”

Carbon Engineering (CE) has developed an industrially scalable DAC 
technology, which can remove CO2directly from the atmosphere at an 
affordable price point and at an industrially relevant scale.1 CE’s AIR TO 
FUELS™ technology integrates the DAC process with renewable electricity for 
the synthesis of hydrogen to produce a synthetic fuel, which is compatible 
with the existing transportation infrastructure. CE’s DAC and AIR TO FUELS™ 
processes are described and results from CE’s pilot demonstration plant in 
Squamish, BC presented.

[1] Keith et al., A Process for Capturing CO2 from the Atmosphere, Joule 
(2018)
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