
Design of a 
Hydrometallurgical Treatment 
System for Aluminium Waste

Thomas J. Robshaw, Keith Bonser, Glyn Coxhill, Dr Robert Dawson & Dr Mark D. Ogden

1



The SNUCER Group

Dr Mark D. Ogden

2

SHEFFIELD



Ion-Exchange: What We Do
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Hall­Héroult electrolytic cell
For aluminium production

REDOX reactions:

2Al2O3 + 3C  4Al + 
3CO2

Al2O3 + 3C  2Al + 3CO

Spent Potlining (SPL)
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Al2O3, 
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AlF3



~50% carbon
10% fluoride
1% cyanide

1st­cut

2nd­cutGraphite­based

Cement­based

TOXIC EXPLOSIVE

ENORMOUS SAFE 
STORAGE CHALLENGE

Characteristics of 
SPL
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Fluorspar (CaF2)
Global reserves: 310 MT
“CRITICAL MINERAL”

2nd­cut

Graphite
Global reserves: 800 MT

Graphite and 
Fluorspar
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Hydrometallurgical SPL Treatment

Proposed new system for maximum fluoride recovery
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SPL Characterisation and Leaching
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La-MTS9501 Resin
citrate > sulfate > oxalate > iodide > nitrate > cromate

 > bromide > thiocyanide > chloride > formate > acetate > 

fluoride  

FFM. Kanesato et al., Chem. Letters, 1988, 207. 9

Puromet 
MTS9501

Bead diameter = 300 µm



*Full coordinate spheres not shown for clarity

Change of recovery strategy (Na3AlF6) ?

Uptake Mechanisms

T.J. Robshaw et al., Chem. Eng. J., 2019, 367, 149.
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Proposed Ion-Exchange Circuit
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Dynamic Resin Performance



Contaminants

Recovery
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Conclusions

La­MTS9501 resin is highly suitable 
for purpose

Al in SPL leachate produces synergistic 
uptake mechanism

Recovery of synthetic cryolite 
may be possible
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Pyrometallurgical SPL Treatment

D.G. Brooks et al., Light Metals, 1992, 
283-287.

✦ Produces 2.5 T waste per T SPL 
processed
✦ In operation today
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Proposed Leaching Treatment
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Cryolite Precipitation
PXRD spectrum of cryolite precipitated from 
leachate before IX treatment
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XPS Analysis of Resin Beads
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Resin Regeneration Study

Equilibrium fluoride uptake of La­MTS9501 over 5 adsorption/desorption cycles
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