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EMERGING TECHNOLOGIES AND COMMODITIES

m Potassium
e Sulphate

Sulphate of Potash
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Kalium Lakes Limited — Beyondie Project
Agrimin — Mackay Project
Australian Potash — Lake Wells
Salt Lake Potash — Lake Way Project

Reward Minerals — Lake Disappointment

Lithium

MRL & Albemarle — Wodgina
Altura/Pilbara Minerals — Pilgangoora
Albemarle & TQC — Greenbushes
MRL & Co — Mt Marion
Galaxy - Mt Cattlin
Kidman & SQM — Earl Grey
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SULPHATE OF POTASH — WHAT IS IT?
/\w
\

« Potassium sulphate or ‘SOP’

« Premium quality nutrient for the

growth of high-value crops

. Limited availability globally due to -
scarcity of primary deposits |

 Demand forecast to grow
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How DO You GET IT?

« Underground

 Solution mining & solar

evaporation of ‘brine’

+ Open cut S
p = - o

Da\{id Lewallen

Source: Martin Mraz
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SOP - OPEN PIT MINING

* Cheaper and faster

« Unique materials which are
dispersive and/or highly
soluble (deliquescent) and
prone to erosion.

- Clastics/Clay
- Rock Salt

- Bischofite
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CONCEPTUAL WRD CLOSURE DESIGN
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CONCEPTUAL WRD CLOSURE DESIGN
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SOP - SOLAR EVAPORATION
’/Z\w
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* Ancient hypersaline

paleodrainages pumped to
surface to evaporate within
large ponds to produce
potassium salts leaving

behind waste salts

- Sodium salts

- Calcium salts
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SOP - SOLAR EVAPORATION

-

« Ponds lifted over the life of the ponds for capacity

« ‘Salt pile’ landform remains at closure

« What are acceptable PMLU and closure criteria for these

landforms?
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CLOSURE OF SALT LANDFORMS

,/\W

 Prevention of runoff into wider environment sensitive

to changes in salinity and balances of salts.
e Seepage into dunes may have wider impacts

« Stability of landform — slumping etc.
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LITHIUM PRODUCTION
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LOCATION, LOCATION, LOCATION

« EXisting environment and
surrounding landuse will
determine how you deal with
wastes.

« No one operator has come up
with all the answers, but some
have solved different problems
depending on where they are.
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Major WA lithium projects
Broome
® Pilangoora
Port Hedland « Pilbara Minerals

® 4 Pilangoora

Exmouth ‘ « Altura Mining
)
Wodinga
Mt Holland « Mineral Resources
* Kidman Resources
. SQM
Greenbushes \
» Albemarle \ mt Marion‘
« Tiangi : * Neometals
Perth \ Kalgoortie _~ =« Mineral Resources
® 7 sGanfengLithium
@] A A
Bunbury\ ¢ Esperance
A A > Mt Cattlin
Albany * Galaxy

SOURCE: KIDMAN RESOURCES
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LITHIUM BENEFICIATION
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Crushed Ore
vd sl
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Bi-product recovery «— Secondary Fme DMS
l Shmes

Flotation

+ Tailings

+— Magnetic Separation j—s Magnetics

Concentrate
Source: Tadeese et al. 2019 htps://doi.org/10.1016/j.mineng.2018.11.023
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BENEFICIATION — COARSE REJECTS
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BENEFICIATION — SPODUMENE TAILINGS

-

* Processing residues slurried like conventional tailings

« Depending on process water may be saline

« May leach i.e. lithium and fluoride
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LIOH PROCESS (SIMPLIFIED)
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Scrubbers Waste Solution (minor) Water Purification
NaOH NaF, NaCl, NaOH
A ; \l/
HF, HCL | Mix + Neutralise * 51N r€Ject
bemmmeemneeneee > «Resin flush waste
Spodumene | .| Roasting .| Acid Leach (minor, " metals, acidic)
Concentrate Rotary Kiln 1800 "C Conc. H,SO,
Li,SO, NaOH o mx
Liquor Wash
\\4 i
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l | . Production
U v
Na,SO, Brine Solution

or salt (deliquescent) Liquid Residues
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CONCLUSION

’/\W

« Exciting ‘new’ commodities and projects

« Each have their own unique but not insurmountable

challenges for waste disposal and closure
« Still developing solutions

« Success Is highly dependent on knowledge based

early project planning
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Questions?

9226 3166 Follow us on

jli@mbsenvironmental.com.au Linked [}

www.mbsenvironmental.com.au




