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Exceptional Testwork Results Achieved on Titanium-rich Heavy Mineral Concentrate Samples

Unlocking the Potential of a Giant Titanium Project

 

Empire Metals  Limited (LO N: EEE), the AI M-quoted resource explora'on and development company, i s  pleased to announce

excep'onal  results  from the hydrometal lurgical  testwork carried out on heavy mineral  concentrates  from the P i0ield

Project ('Pitfield'), located in Western Austral ia . Acid leaching of the anatase-rich heavy mineral  concentrate from gravity

testwork resulted in a lmost complete extrac'on of the 'tanium from the anatase. The result i s  major step forward in

achieving a  key objec've of the Company to developing a  process  that wi l l  produce a high value +95% 'tanium dioxide

(TiO₂) product.

 

Highlights
 

·    High-value product potential: qual i ty Ti O ₂ is  in high demand, with global  market prices  ranging from 2,400 to over

4,000 per tonne for TiO₂ pigments  and between 8,000 to 12,000 per tonne for ti tanium sponge[1].
 

·   Excep(onal recovery rates: I ni'al  leach tests  achieved 95% dissolu'on of the most important 'tanium mineral ,
anatase, from heavy mineral  concentrates .
 

·  Straigh)orward processing route: A combina'on of gravity and flota'on techniques  offers  a  straigh0orward
process ing method to produce a clean, anatase-rich concentrate, which can be further upgraded via  acid leaching
to yield high-grade, high-puri ty TiO₂.
 

·    Strategic advantage: The weathered cap at P i0ield is  rich in anatase, i t i s  the key 'tanium-bearing mineral ,
pos itioning the project as  a  s igni ficant source of high qual i ty TiO2product.
 

·    Progressive development: Empire's  ful ly funded metal lurgical  testwork programme con'nues, with the team
op'mis ing recoveries  and refining the flowsheet with input from leading industry experts . Regular updates  wi l l
keep stakeholders  informed.
 

·   Geopoli(cal market dynamics: Ti O ₂ demand is  robust and growing. Supply constraints  are increas ing in l ight of
recent geopol i'cal  developments , including Russ ia 's  proposed restric'ons on 'tanium exports  and European
Union ('EU') and USA tari ffs  on Chinese production, which are expected to tighten global  supply chains  for ti tanium
products
 

·   Cri(cal Mineral: I n November 2024 the UK  was the latest country to add 'tanium to i ts  cri'cal  minerals  l i s t. I t i s
a lso on the cri tical  minerals  l i s t in the USA, Austral ia  and the EU.

 

Shaun Bunn, Managing Director, said: "I am extremely pleased to report that the ini�al "diagnos�c" leach tests
on the �tanium-rich heavy mineral concentrates from gravity testwork, using an industry standard acid bake -
water wash leaching process, resulted in 95% dissolu�on of the contained anatase, an excep�onal result. The
combina�on of gravity and flota�on mineral separa�on techniques shows significant promise as a simple and
conven�onal processing route for producing a clean anatase rich mineral concentrate which can then undergo
further beneficiation via an acid leach to recover the TiO2 into a high-grade, high-purity concentrate.

 
"We are excited by these results, and they align with our goal to produce a high-grade, high purity �tanium
dioxide product for which there is strong demand and tightening supply due to market dynamics and increasing
geopoli�cal tensions globally. We look forward to upda�ng the market on addi�onal testwork currently being
carried out as we continue to rapidly advance our project."
 

Positive Hydrometallurgical Testwork Results

A heavy mineral  concentrate was generated from a composite sample of the weathered zone, taken from the diamond

dri l l ing at the Cosgrove prospect (hole D D24CO S002). This  core sample underwent gravity separa'on and a heavy mineral

concentrate (>3.6 and <4.4 SG) was  produced, containing 12% TiO2 including 6.5% as  the mineral  anatase.



 

P rel iminary s ighter leach testwork was carried out on this  anatase-rich, heavy mineral  concentrate us ing an industry

standard acid bake - water wash leaching process . The leach response was very pos i've with 95% dissolu'on achieved on

the anatase, whi lst gangue s i l icate dissolu'on was 29% and i ron oxides  and hydroxides  were only 13% (Table 1). These

results  confirm that the clean anatase contained within the P i0ield weathered zone can be eas i ly leached through

relatively s imple and known hydrometal lurgical  processes. 

 

The concentrate sample a lso contained approx. 7% Fe-Ti -oxide group minerals  (this  includes  i ron and 'tanium oxide

minerals  of varying composi'on, in a  spectrum of weathering states). D issolu'on of this  mineral  class  was  low under the

condi'ons tested and further work is  planned to improve the extrac'on from this  mineral  group. Further analys is  of the

minerology across  the explora'on targets  wi l l  focus  on the Fe-Ti -oxide minerals , to del iver a  flowsheet that i s  op'mised

for ti tanium extraction from al l  minerals .

 

This  test was  the first in a  series  planned to test concepts  from industry and l i terature. Further work wi l l  examine a wide

range of op'ons for maximis ing 'tanium recovery from the P i0ield weathered zone.  O re characterisa'on work on the

samples  taken from the recent diamond dri l l ing programme wi l l  a lso con'nue in order to develop an understanding of the

distribution of ti tanium bearing minerals  in the weathered zone.

 

Table 1 Sighter Leach Elemental and Mineral Extraction

Elemental Extraction (%) Mineral Extraction (%)

Ca 45 Anatase 95

Cr 22 Titanite 49

Fe 17 Ilmenite 0.3

Mg 60 Fe-Oxides/Hydroxides 13

Si 2 Gangue Silicates 29

 

 

Figure 1 : Water leach in progress

Figure 2: Water leach residue -remaining solids that have not dissolved in
the acid bake water leach process.

 

 

Ongoing Flowsheet Optimisation

The Company continues  to rapidly advance the process  flowsheet development testwork and has  ini tiated a number of work

programmes, tes'ng the various  key components  that are expected to form the bas is  of a  metal lurgical  flowsheet ahead of

des igning a  continuous pi lot plant.

 

The key components  currently under review include:

 

1.    Ore Characterisation - Comminution

 

Standard comminu'on tests  have been undertaken on mineral ised dri l l  core samples  col lected from the fresh bedrock

as  wel l  as  the overlying weathered cap zone to provide informa'on on rock competency and energy input for breakage

requirements . The weathered zone materia l  was  confirmed to be very soL whereas  the fresh bedrock, whi lst more

competent, i s  expected to fracture eas i ly due to the bedding layers  within the sandstone sediments . The new



competent, i s  expected to fracture eas i ly due to the bedding layers  within the sandstone sediments . The new

metal lurgical  samples  prepared from the recently dri l led diamond 'P Q ' core have been submiNed to the laboratories

for a  ful l  range of comminution tests  including low energy attri tioning and wet scrubbing techniques.

 

2.    Mineral Concentration

 

A heavy mineral  concentrate was achieved from the prel iminary gravity tabl ing tests  on the anatase-rich weathered

zone samples , with high a recovery of 'tanium and i ron (up to 80% and 92% respec'vely) and importantly a  high

rejection of a luminium and s i l ica  minerals .

 

Fol lowing on from these successful  gravity separa'on tests , completed on the des l imed weathered core samples ,

further op'misa'on work is  underway looking at tes'ng metal lurgical  processes  that can further separate out the

gangue minerals  from 'tanium bearing minerals . The key mineral  concentra'on techniques  currently under

investigation include:

 

·    Addi'onal  gravity separa'on testwork, looking at regrinding and recycl ing various  middl ing streams and tes'ng

the appl ica'on of a  Mul' Gravity Separator (M GS): ini'al  tests  successful ly produced a low-grade mineral  waste

stream and a 'tanium-rich mineral  concentrate for further downstream process ing however further concentra'on

of the 'tanium should be achievable with the rejec'on of the i ron-oxide minerals  from the heavy mineral

concentrate;

 

·    Magne'c separa'on testwork is  underway focused on separa'ng weakly magne'c minerals , l ike the Fe-Ti -oxide

minerals , from the non-magnetic minerals  such as  quartz or hematite;

 

·    P rel iminary froth flota'on testwork on the weathered samples  has  a lso been pos i've. S ighter rougher tests

produced a concentrate containing 78% of the Ti O2 bearing minerals  with a  rougher concentrate grade of 8.8%

TiO2.Froth F lota'on testwork has  a lso commenced, focused on separa'ng the finer gangue minerals  from the

'tanium bearing minerals  within the s l ime frac'on. The s l imes cons ist mainly of kaol in clays , which can be used

to produce "China Clay", and contain some anatase which can be recovered separately.

 

3.    Beneficiation

 

Bench-scale testwork is  con'nuing on the leach response of both the 'tanium minerals  and the associated gangue

minerals , ini'al ly focused on bringing the 'tanium into solu'on, and then looking to op'mise the leach solu'on

chemistry and define the process  steps  for product finishing. The testwork is  assess ing acid types  (H Cl  and H2SO4) and

their consump'on, op'ons for reagent recycl ing, impurity management and op'ons for producing a  final  high-puri ty

ti tanium product.

 

4.    Final product assessment

A high-grade, high-puri ty 'tanium product suitable as  feedstock for chloride pigment produc'on or convers ion into

'tanium metal  sponge has  been iden'fied as  the most des irable final  product for the project. The poss ible process

chemistries  in the leaching step provide a good synergy with this  type of final  product. The poten'al  to produce a

range of different products , depending on market demand, wi l l  be inves'gated in the testwork programme.

Additional ly, any opportunity to produce a viable by-product and to reduce waste streams is  being explored.

 

The Pitfield Titanium Project

Located within the Mid-West region of Western Austral ia , near the northern wheatbelt town of Three Springs , the P i0ield

'tanium project l ies  313km north of Perth and 156km southeast of Geraldton, the Mid West region's  capital  and major

port. Western Austral ia  i s  ranked as  one of the top mining jurisdic'ons in the world according to the Fraser I ns'tute's

I nvestment ANrac'veness  I ndex publ ished in 2023, and has  mining-friendly pol icies , s table government, transparency, and

advanced technology exper'se. P i0ield has  exis'ng connec'ons to port (both road & rai l ), H V power substa'ons, and is

nearby to natural  gas  pipel ines  as  wel l  as  a  green energy hydrogen fuel  hub, which is  under planning and development

(refer Figure 3).



Figure 3. P i)ield Project L oca(on showing the Mid-West Region Infrastructure and

Services

 

Market Abuse Regulation (MAR) Disclosure
Certain informa'on contained in this announcement would have been deemed inside informa'on for the
purposes of Ar'cle 7 of Regula'on (EU) No 596/2014, as incorporated into UK law by the European Union
(Withdrawal) Act 2018, until the release of this announcement.
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About Empire Metals Limited
Empire Metals is an AIM-listed explora'on and resource development company (LON: EEE) with a primary
focus on developing Pitfield, an emerging giant titanium project in Western Australia.
 
Explora'on ac'vity at Pi0ield has confirmed the discovery of a new giant mineralised system extending over
40km by 8km by 5km deep. Drilling campaigns have confirmed high-grade TiO₂ mineralised zones across thick
bedded intervals to a ver'cal depth of ~350m, confirming Pi0ield as a world class, district-scale 'tanium
mineral system.
 
Empire is now accelera'ng the economic development of Pi0ield, with the objec've of becoming a leading
producer of high value titanium dioxide products.
 
The Company also has two further explora'on projects in Australia; the Eclipse Project and the Walton Project
in Western Australia, in addi'on to three precious metals projects located in a historically high-grade gold
producing region of Austria.
 

 

[1] Source: TiPMC - pricing is  based on historical  analys is  of the latest pricing cycles .  Range includes  both low tier and top tier qual i ty products .
Ti tanium sponge pricing covers  both industria l  and aerospace grades.
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