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MASc position in Chemical Engineering, Queen’s University 
 

Funding: this is a funded Master’s position (comes with a minimum funding guarantee of 
$25,000/yr for 2 years.) 
  
Start date: May 1st, or September 1st, 2023 (negotiable, based on the candidate’s availability). 
 
Contact: Prof. Aris Docoslis (docoslis@queensu.ca) 
 
Project title: Optimizing graphene-based membranes for separating water isotopes  
 
Project Scope: The majority of existing nuclear plants around the world generate radioactive 
forms of water as by-product, typically HTO or DTO; where “T” is tritium (3H), and “D” is 
deuterium (2H). This leads to the requirement for the cleanup of thousands of tons of water with 
moderate activities of tritium. Moreover, as some of the reactors are approaching the end of 
their service lives and must be de-commissioned, this creates an increasing requirement to filter 
hundreds of tons of light water with low activities of tritium. Separation of tritiated water has, 
therefore, gained great attention as it is a key technology for maintaining reactor operation and 
potentially lowering the costs of reactor decommissioning, i.e., separation of tritium would 
significant lower the volume of active materials that must be stored. Moreover, filtering tritium 
out is potentially of significant economic interest since, not only it does alleviate the costs 
associated with long-term storage of contaminated water, but also because tritium itself is a 
commercial commodity 
 
Project goal: our ongoing collaboration with Ontario Power Generation (OPG) and Grafoid, Inc. 
has established that graphene-based membranes are capable of separating mixtures of H2O and 
D2O. This project aims to understand and optimize the role of experimental parameters 
(graphene membrane structure, chemical composition, preparation conditions, filtration 
process, etc.) so that maximum isotope separation efficiency can be obtained. Working closely 
with PhD student and personnel from the local company Grafoid Inc., the Master’s student will 
tune the actual graphene production process that yields nanoplatelets (the membrane’s building 
blocks) of desired lateral dimensions and oxygen-containing functional groups. She/he will also 
explore our ability to further control and tune, through partial chemical reduction, the isotope 
selectivity of already made graphene membranes. 
 
Training Environment: The position will be hosted at the department of Chemical Engineering at 
Queen’s University, Canada. The successful candidate will be joining an interdisciplinary research 
team with members from Mechanical Engineering, Chemical Engineering, the Queen’s Reactor 
Materials Testing Laboratory (RMTL), as well as researchers from OPG and Grafoid, Inc. State-of-
the-art research and training facilities are available, ranging from analytical services and 
graphene testing labs, surface material characterization equipment, a nanofabrication facility, 
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and a Raman Spectroscopy lab. The selected Master’s student will have access to a variety of 
graduate course in Science and Engineering, as well as professional development workshops 
offered by the university. 
 
Research Supervision: the project will be supervised by Prof. Aris Docoslis (Chemical Engineering:  
https://chemeng.queensu.ca/people/Faculty/ArisDocoslis/#fndtn-main). The work is supported 
financially by an NSERC/OPG/Grafoid Alliance research grant (Principal Investigator: Prof. Mark 
R. Daymond). 
 
Requirements: Applicants should have a bachelor’s degree in a related field (e.g., Chemistry, 
Chemical/Mechanical Engineering, or Physics) with a GPA of B+ or higher. Research experience 
in a chemical laboratory setting is an asset. Experience in one or more of the following subjects 
is beneficial: surface chemistry, wet chemistry, analytical methods, chemical separations, 
graphene characterization, and Raman spectroscopy. The successful candidate is expected to be 
highly collaborative and capable of teamwork in a diverse and interdisciplinary team 
environment, and to possess excellent technical communications skills (English). Members of 
historically underrepresented, or equity seeking groups are encouraged to apply. 
 
Application Process: A formal application must be submitted online at: 
https://eservices.queensu.ca/apps/sgsapp/. Application deadline is March 1st, 2022. We will 
continue reviewing after the deadline until the position is filled. 

Prior to submitting a formal application for admission, highly motivated candidates can contact 
Prof. Docoslis to informally inquire about the position or discuss their suitability/eligibility for this 
project.  
 
We would like to convey our appreciation for all the applications, although only suitable 
candidates will be contacted further. 
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