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PhD Project in mining environment 
Cement stabilization of acid generating tailings 

Polytechnique Montreal @polymtl / UQAT @UQAT.ca 

RIME – Research Institute of Mines and Environment @irme.uqat.polytechnique 

#phd #environment #mining #reclamation #cement #fieldwork #modelling 

 

RIME is presently looking for a PhD candidate in mineral engineering to study the hydro-geochemical behaviour of 
cement-stabilized tailings for the reclamation of acid generating mine sites. 

Project description 
The Research Institute of Mines and Environment (RIME) and its partners are working on the development of 
innovative approaches to reclaim mine sites and reduce their environmental impact. The present project aims at 
evaluating the possibility to treat and stabilize reactive tailings in situ with cement. The objective is to create a low 
permeability protection layer on top of tailings storage facilities to protect the underlying reactive tailings from 
oxidation and thus to prevent acid mine drainage generation. Preliminary tests in the laboratory have shown a good 
potential for this technique. However, several challenges need to be tackled before the technique can be applied in 
the field. For this reason, a research project will be carried out to optimize the choice of cement and the mixing ratio, 
to evaluate the durability of the cover and its resilience against climate change, and finally to test the construction 
method in the field and to evaluate the performance of such cover at large scale. 

Objectives of the project: (1) Evaluate in the laboratory the effect of cement, mixing ratios and compaction degree 
on the hydrogeotechnical properties of the cement-stabilized tailings (hydraulic conductivity, water retention 
capacity, oxygen diffusion coefficient). (2) Construction of a large-scale pilot test on a partner mine site and 
monitoring of the hydrogeological properties of the cover over several years. (3) Experimental and numerical study 
of the effect of freeze-thaw and wetting-drying cycles on the hydrogeological properties of cement stabilized tailings 
and evaluation of several approaches to improve their durability. 

Research fields: Mine site reclamation, geotechnical engineering, hydrogeology, and geochemistry. 
Candidate profile: Master’s degree in geological, mining, or civil engineering, or any other related field. 
Scholarship: 22 000 $/year (not subject to income tax) + exemption from differential tuition fees 

+ scholarship to participate to at least 2 conferences during the PhD studies 
Duration: 4 years. Locations: Montreal and Rouyn-Noranda (Quebec, Canada), field work planned. Some tests will be 

carried out in France. 
Project start: Winter 2022. 

FOR MORE INFORMATION OR TO APPLY (please send cover letter, CV and transcripts): 
Prof. Thomas Pabst, Eng. Ph.D., Scientific Director of RIME Polytechnique 
Polytechnique Montreal, Department of Civil, Geological and Mining Engineering  
Phone: 514-340-4711 #4731 - Email: t.pabst@polymtl.ca 

 
Application deadline: July 31, 2021 
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MISSION
Respectful of the principles of sustainable development and attuned to the needs of society, 
Polytechnique Montréal, in accordance with its values: 
• educates engineers and top-level scientists to meet the challenges of an evolving world and 

make them key agents of change;
• conducts research that addresses major societal issues; and
• influences its environment intellectually, economically and socially.

POLYTECHNIQUE AT A GLANCE
Founded in 1873, Polytechnique Montréal is a technological university, and one of Canada’s 
largest engineering teaching and research institutions. It ranks first in Québec in terms of the 
scope of its research activities.

Polytechnique offers courses and programs in numerous engineering specialties, in which 
fields the institution accounts for the production of nearly one-quarter of university research 
in Québec. The university also conducts some of Canada’s most intensive research activities 
through its approximately 60 research units and faculty comprising world-renowned experts.

Polytechnique Montréal is a world-class science and technology centre. The university has 
agreements with more than 200 institutions across the globe, and international students account 
for more than one-quarter of Polytechnique’s student body. Polytechnique’s Lassonde buildings 
have become a benchmark in sustainable construction, as the first Canadian university buildings 
to be awarded LEED (Leadership in Energy and Environmental Design) Gold international 
certification.

POLYTECHNIQUE
BY THE NUMBERS
• Over 9,000 students (28% women)
• 2,289 graduate students
• More than 120 programs
• 1,804 diplomas awarded in 2019-2020
• 52,800 graduates since 1873
• 284 professors
• 1,592 employees
• Annual budget of $260 million
• 26,3% international students

RESEARCH
• $95-million annual budget
• 23 Industrial Research Chairs (including  

11 NSERC Chairs)
• 24 Canada Research Chairs
• 1 Canada Excellence Research Chair
• 105 concrete improvements to existing 

technologies 
• 72 Patents held
• 29 Active spinoff companies

Polytechnique Montréal
PO Box 6079, Station Centre-ville,

Montréal (Québec) Canada, H3C 3A7
Tel.: +1 514-340-4711
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UQAT: HIGHER LEARNING ON A HUMAN SCALE  

Research at the Institute for Research in Mines and Environment (IRME) 

UQAT’s Institute for Research in Mines and Environment (IRME), located in the heart of a region rich in active mining sites, is 

the only university in Quebec that has made the mining sector a distinctive element of its contribution to science and 

technology. Research carried out at UQAT deals with mining exploration and exploitation, mineral processing and 

hydrogeology, with a focus on the mining environment. 

With a significant annual research volume, UQAT represents a renowned “mines and environment” centre recognized 

internationally. Several research projects and research groups are created in collaboration with partners.   

 

Study in the heart of Quebec’s great outdoors 
Set in a region where wilderness, lakes, and forest stimulate creativity 
and foster talent, UQAT is different by nature. 
 
With 22,000 lakes and endless miles of boreal forest, Abitibi-
Témiscamingue is a dynamic place full of creative people, new ideas, and 
bold projects. See what our students have to say! 

 
 

Renowned professors with time for you  

The professors at UQAT are recognized experts in their fields who epitomize quality teaching. And with a ratio of one professor 

or lecturer to every twelve students, UQAT offers a personalized educational environment where you will fit right in. Knowing 

you can always count on your professors to be available—now that’s a real advantage.  

 

A world of high-calibre research 

Research activities at UQAT are producing remarkable results in a range of scientific fields. According to the 2020 independent 

firm RE$EARCH Infosource Inc., UQAT is ranked among the 3 Canadians universities mainly active in Canada for per-faculty 

research intensity in the undergraduate category (full-service universities, excluding universities with medical schools). 

 

With $13 million in research per year and state-of-the-art laboratories, UQAT is an exceptional environment for graduate 

students. Find out more   
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