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Introduction
• Canadian Critical Minerals Plan and base metals context
• Base metals industry structure in Canada and changes in last 20 years

– Mining and mineral processing
– Smelting and refining
– Trade in intermediate and refined products

• Strengths, weaknesses, opportunities and threats
• New technologies and analogies for successfully renewing base metals 

smelting and refining in Canada
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Focus for today:
• Copper
• Nickel
• Zinc
• Associated companion 

metals/byproducts
• Aluminum as an 

analogy
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Canada Base Metals Mining
• CHART ME – 2002 vs. 2022
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Approx value of Canadian base metals mine production - 2022

• Decline in all Canadian base 
metals mine production from 
2002 to 2022, but most 
severe in Pb and Zn

BC copper 
concentrates 
exported to Asia

Voisey’s Bay 
Ni, Cu, Co 
refined in NL

Raglan Ni-PGM-
Cu-Co cons 
smelted to matte 
in ON

Cu cons from 
Kidd and Sudbury 
to Horne smelter
Ni cons smelted 
in Sudbury

PGM and Co 
byproducts 
from Ni mining
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Canada Base Metals Smelting & Refining
Feed from Cuba

Feeds from USA, Peru

Feeds from South America
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Base Metals Smelter and Refinery Locations 2022

Trail
CEZinc

Port 
Colborne

Sudbury
CCR

Horne

Fort Saskatchewan

• Several smelters 
located inland due 
to proximity to 
legacy mines

• Becomes a 
limitation as 
transition to treating 
external 
concentrates  

Long 
Harbour
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Smelter Closures
• Stream of Cu, Ni, Zn and Pb smelting/refining closures since 2002

– Challenges: emissions controls (SO2), reduced access to feed stocks due to mine 
closures, high transport costs (for acid out, custom concentrates in)

– One new refinery: Long Harbour, Ni, Cu, Co, mandated in province processing
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Decline in Refined Metal Production
• Decline in refined base metal production has followed mine and smelter 

closures and increased import reliance for copper and zinc 
concentrates for remaining plants

Approximate refined 
production from both 
Canadian and 
imported sources
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SO2 Emissions Abatement vs. Closure

https://worldfoto.photoshelter.com/image/I0000amJw.ZOQjsg

Thompson, 
MB

Flin Flon, MB

https://www.worldatlas.com/articles/the-tallest-smokestacks-in-canada.html

https://digitalcollections.thechpf.com/index.php/Detail/objects/10501

Gaspe, QC

Sudbury, ON

Closed
Closed

Closed

Transfo
rmed

https://en.wikipedia.org/
wiki/Inco_Superstack#/
media/File:Sudbury_su
nset.JPG
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Base Metals and their Companions 
• Indicative relationships. 

Companions are ore 
dependent. 

• Minor companions - 
smelter and refinery 
configuration and 
environmental regulations 
determine whether penalty 
or revenue source.

• Without smelting and 
refining, value from critical 
mineral companions not 
realized

Key:
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Horne and CCR: the Canadian Cu Value Chain
• Integrated Cu smelter and 

refinery in Quebec

• Smelter opened 1927 to 
treat concentrates from 
Horne mine, closed 1976

• Horne now treats 
Canadian and imported 
concentrates and recycled 
materials

• Precious and critical 
minerals byproducts core 
to business model

• CCR cathode feeds 
downstream Cu semi 
manufacturing

Horne capacity CCR capacity
250,000 t/y Cu 325,000 t/y Cu

https://www.glencore.ca/en/c
cr/ce-que-nous-faisons/du-
concentre-au-produit-fini
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Horne Smelter – Future in the Balance

https://www.canadianminingjournal.com/news/neighbours-to-be-relocated-as-
glencores-horne-smelter-grapples-with-meeting-emissions-targets/https://www.cbc.ca/news/canada/montreal/hor

ne-502-million-to-reduce-emissions-1.6555056

https://www.newswire.ca/news-releases/air-emissions-reduction-the-horne-smelter-unveils-its-
plan-to-reach-the-15-ng-m3-target-of-arsenic-in-the-air-within-5-years-887554040.html

• Complex smelter transformation and emissions reduction 
control project that is looking to incorporate new smelting 
technology

• Incorporates expanded buffer zone between smelter and town

• Analogous to other smelter transformations, e.g. Port Pirie, 
South Australia
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Strengths, weaknesses, opportunities, threats
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New Smelting Technology

https://link.springer.com/article/10.1007/s40831-018-0157-5

Boliden 
Ronnskar Cu-
Pb Smelter, 
Sweden

Top 
submerged 
lance (TSL)

Look to developments in Europe, 
Australia and USA using newer 
smelter furnace technologies and 
multi-metal flowsheets 

https://www.aurubis.com/en/richmond/aurubis-doubles-
u-s--investment-in-multimetal-recycling-facility
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Can we learn from Quebec Aluminum Sector?

https://natural-resources.canada.ca/our-
natural-resources/minerals-mining/minerals-
metals-facts/aluminum-facts/20510

Heavy concentration of 
aluminum smelting in 
Quebec, accompanied 
by one large alumina 
refinery
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https://www.investquebec.com/documents/int
/publications/strategie_aluminium_en.pdf

Self-supporting 
industrial and economic 
ecosystem

Alumina 
producer

Imported 
bauxite
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World Leading Aluminum Smelting Industry
• Quebec aluminum hub in Saguenay-Lac-Saint-Jean
• Low C smelting technology

– Rio Tinto AP60 technology – Complexe Jonquière smelter expansion and 
retirement of Arvida Smelter - C$1.4 B investment including C$150 M support from 
Quebec Government 

– Rio Tinto led consortium - Elysis zero carbon aluminum smelting

• Aluminum sector is strongly supported by the 2015-2025 Québec 
Aluminum Development Strategy

• Provides a model for other initiatives, e.g. Quebec’s Battery Strategy – 
hub around Bécancour including GM-Vale Ni sulphate plant
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Conclusions
• Smelting and refining of Cu, Ni and Zn and their companion critical 

minerals have been in decline in Canada for 20 years due to drops in 
mine supply, tightening emissions requirements and high costs

• Smelting and refining are key links in the battery and EV value chains 
that Canada is now trying to develop

• Investment in technology and emissions control is essential for 
competitiveness and social support

• Successful aluminum industry hub in Quebec provides a model for 
successful renewal and growth for base metals smelting and refining

• We need to get on with it! 
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Questions?

Laurie Reemeyer
Principal Consultant

Laurie Reemeyer
Principal Consultant

laurie@resourcefulpaths.com
www.resourcefulpaths.com  

mailto:laurie@resourcefulpaths.com
http://www.resourcefulpaths.com/

