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Scandium Production today
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The SCALE technology map

In highlight technologies to be demonstrated in pilot/bench scale

20% Sc 
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TMS Light Metals Subject Award 2019
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“Developing a new process for 
selective extraction of Rare Earth 
Element from Bauxite Residue 
based on factionalized ionic 
liquids”.

Using a novel organic solvent, the 
team was able to selectively 
recover the ‘trace amounts’ of 
Scandium found in the Greek 
Bauxite Residue and produce 
concentrated scandium bearing 
solutions that can be used for 
Scandium production. 
This work was presented in the 
TMS conference in 2018 and has 
been published in Light Metals 
2018, The Minerals, Metals & 

Materials Series.



Dilute PLS Sc (10 -20 ppm)  
Precipitate up to 0.4 gr/kg

Concentrate up to Sc 60 gr/kg

Sc Conc. ppm

Sc 405

Fe 172,515

Al 131,688

Ti 9,833

Na 41,696

Sc conc. ppm

Sc 59,791

Fe 857

Al 391

Ti 5,265

Si 3,524

BR ppm (mg/kg)

Sc 104

Fe 298,108

Al 132,811

Ti 28,885

Na 14,833

KB Sc 0.1 gr/kg 

SIR unit to process 5000 lt PLS in 100 h,
producing 50 gr Sc(OH)3 and 5500 lt waste 
solution (acidic)

Leaching unit to produce 5000 lt PLS in
150 h – 20 days / 8 h from 500 kg BR

Basic Design on the SCALE BR pilot

SIR pilot

30lt/h

Filter-press

Hydro pilot



SCALE pilot @ MYTILINEOS

• Operations
to begin in
the coming
days

• Leaching of
at least 500
kg of Bauxite
Residue is
foreseen
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Extracting  Sc from TiO2 Acid Waste
• Prototype SIR extraction plant successfully

commissioned and operated with 2 m3

Tronox AW, producing 1.2 kg of Sc
concentrate with 80% efficiency (SIR process
efficiency 95%)

Ti removal 
Process

Tronox Ti Tailings 
Solution

Lime

Filtration SIR Loading pH 0.8 ALS SIR Elution 
SIR 

Regeneration 
resin resin

Ti Residue
Raffinate

Sc Distribution= 71%

200 gpL Soda 
Ash

Filtration

200gpL HCl

Spent Acid

Eluate

pH adjustment 
and 

PrecipitationLCS

HCl

Filtration

Elution Residue

Crude 
Scandium 
Hydroxide

Neutralized 
waste 

solution

Sc Distribution = 18%
Sc Distribution = 0.1% Sc Distribution = 1%

Sc Distribution = 99%

Sc Distribution = 97%

Sc Distribution = 3%

H2O

Washing solution
Sc Distribution = 11%

 Sc Distribution = 99.9%

Reg#1 Reg#2
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Acid Waste Nanofiltration

Sc (ppm) 41 33 29 61

Initial pH 1.5       NF feed Concentrate
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New S-X and precipitation route

• A new flowsheet has been 
developed for Sc compound 
production:

• It allows for direct  and pure 
(NH4)3ScF6 production without 
use of HF gas.

• The (NH4)3ScF6 can be then 
converted to ScF3 or Sc(OH)3
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Sc metal production technologies

LCM is prepared to scale-up  
the vacuum induction 
furnace metallothermic 
technology for production of 
Sc and Al-Sc alloy at a 5kg 
batch scale.

Al [wt.-%] Sc [wt.-%]

Top 82.1 14.1

Bottom 78.1 16.418



Al with 2.6 wt% Sc is produced upon Sc2O3 addition in the cryolite-based melt

"Modified" Hall Heroult process

6 cm

• Using similar electrolysis cell as 
today's industrial aluminium
production (Hall-Heroult)

• Sc2O3 as raw material

19



Scandium from SCALMALLOY® Powder

 New method to recycle Sc, REEs, Mg, Co, Ni and Li

 Environmentally friendly, simple and sustainable

 Developed by MEAB in Aachen

 Patent application (No: EP19160176.4 - filed in 

2019)

 For SCALMALLOY ® case CuSO4 slurry used
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Putting Sc on the map

http://scale-project.eu/scandium-inventory-world-map/
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http://scale-project.eu/scandium-inventory-world-map/


Putting Sc on the map
• 57 conference/Workshop presentations

• 8 publications in Journals

• 1 international award (TMS 2019)

• 1 patent application

• In 2018  SCALE 0rganized 2-day WS with  
50 Sc stakeholders from Europe and 
beyond

Will organize an international conference for REE/Sc (ERES2020)
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Putting Sc on the map



Overall Project status/highlights

• Leaching and extracting Sc from BR has been achieved in lab scale and 
will be demonstrated in pilot scale

• Extracting Sc from AW has been demonstrated in pilot scale – 1kg of 
crude Sc concentrate produced.

• A new flowsheet for Nano-filtration and Solvent-Extraction has been 
achieved in lab scale and will be demonstrated in pilot scale.

• A patent has been filed for an innovative process on SCALMALLOY 
underspray powder recycling.

• Multiple routes for Sc and Al-Sc alloy production have been investigated 
in lab scale. Pilot scale demonstration to be conducted.

• A worldwide map of Sc resources has been compiled.

• Detailed LCA/LCCA and environmental impact analysis is under way.

• The SCALE single entry point is been designed as incubator for SCALE 
business plan.

• SCALE paper has received the TMS subject award-Alumina/Bauxite.
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http://eres2020.eres-conference.eu/.

http://eres2020.eres-conference.eu/


The research leading to these results has 
been performed within the SCALE project 
(http://scale-project.eu/) and received 
funding from the European Community's 
Horizon 2020 Programme (H2020/2014-
2020) under grant agreement n° 730105.
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