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MOTIVATION

ROM iron ore

J Demand for high-
grades @ grade iron ores ? @
Increased transport cost/iron Lower GHG emissions
value and energy costs per ton
of hot metal

Impurities reporting to slag
lead to increased waste

Impurities reporting to metal
lead to higher production
costs




MOTIVATION - REDUCTION OF SCOPE 3 EMISSIONS L

EAF-DRI(H,)

Blast furnace EAF-DRI(gas)

route % @

1.9 ton CO,/t hot metal’ 0.9 ton CO,/t hot metal’ 0.025 ton CO,/t hot
metal’

Impurities reporting to slag
lead to Increased waste

* DRI production with H, set to grow from 8 % to 24 % of global
steel production by 2050 (MRIWA Green Steel report, 2023)
» Requires high grade ores, > 67 % Fe grade

Impurities reporting to metal
lead to higher production
COosts
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PROJECT CONCEPT

Use renewable energy & reagents
from seawater desalination brines
to upgrade low-grade iron ores

Support potable water production
by eliminating brine disposal costs
and impacts

Recover valuable by-products from
brine and leachate

Seawater

Waste Brines

Desalinated water ' Lithium
+Renewable enel Ca?*,Mg?* rich product
solution

HCL

’ Salt splitting solution
solution

— R LA

Iron ore, Caustic
<62 % Fe Thermal pretreatment leaching

Iron ore, >67 % Fe Neutralisation

Direct reduction grade iron ore grade
specifications are >67% Fe, <2.5 % silica
and alumina impurities combined.

Zeolites

&) Fertilizer

[[] Areaswith high concentrations of iron ore [l Mineral deposits with 100+ million tonnes of

iron ore
Source of map: Australian Government, Geoscience department




CHALLENGES

Seawater
Desalination : Waste Brines

Seawater Is a dilute reagent _— G

+Renewable ener Ca?*,Mg?* rich product

SOU rce | solution

Scale of iron ore Industry is huge WY o HC!

’ Salt splitting solution
solution

-

Green DRI ) — mhu J

Iron ore, Caustic
<62 % Fe Thermal pretreatment leaching

Iron ore, >67 % Fe Neutralisation

By-products introduce additional
process constraints and capital
COSts

Direct reduction grade iron ore grade
specifications are >67% Fe, <2.5 % silica
and alumina impurities combined.

Zeolites

y Fertilizer

[] Areas with high concentrations of iron ore [l Mineral deposits with 100+ million tonnes of
iron ore

Source of map: Australian Government, Geoscience department



STEPS TO DE-RISK AND ADVANCE CONCEPT

Lab and mini-plant Flow sheet
experiments optimisation and
_ s techno-economic
Confirm operating windows
assessments

Partial integration testing

Early identification of risks

Build skills in relevant topics

Direct research to critical
aspects




CONCLUSIONS

Australia is uniquely blessed with mineral resources, access to seawater and access to renewable
energy sources. Our project proposes a hydrometallurgical upgrade route for low-grade iron ores
to produce DRI grade iron ore products and potable water.

The project is challenging in its scope and scale. Support from MRIWA and other project funders
allows us to derisk this process route and confirm its feasibility by demonstrating partial integration
of the process and working towards a full-scale pilot plant.

Enabling H,-DRI-EAF route
 Removing low-temperature stickiness of goethite ores (Thermal pretreatment)
 Remove high-temperature stickiness by removing silica and alumina

Foster skills needed for green iron and steel development in WA
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Adelaide SA, 5000

General enquiries
enquiries@hiltcrc.com.au

Connect with us
hiltcrc.com.au/connect
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