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Breakthrough in Process Development - Exceptional Titanium Recoveries and High-Purity Product

 

Empire Metals  Limited, the AI M-quoted and OTCQ B-traded explora+on and development company,  i s  pleased to report

s ignificant progress  in metal lurgical  testwork at i ts  P i1ield P roject in Western Austral ia  ('P i%ield' or the 'Project'). These

results  confirm that the weathered ore at P i1ield can be processed us ing conven+onal  separa+on and refining techniques,

del ivering industry-leading recoveries  and a high-puri ty ti tanium dioxide (TiO₂) product.

 

Highlights
·    Exceptional flotation performance: Recoveries  of 77% (rougher stage) and 90% (cleaning stage) from fine, weathered

ore samples .

 

·    Outstanding leach results: Direct acid bake and hot-water leach achieved 98% ti tanium dissolution, leaving inert

quartz res idues.

 

·    High recoveries: Overal l  ti tanium recovery from flotation feed to final  product is  ci rca 67% and expected to improve

with further optimisation of the mineral  separation stages.

 

·    High-purity final product: TiO₂ grading 99.25% with negl igible impurities , suitable for ti tanium sponge metal  or

pigment production.

 

·    Cost and environmental advantages: Low Fe₂O₃ (~5%) reduces  acid consumption, minimises  waste, and supports

higher recoveries  over typical  i lmenite feedstock process ing.

 

·    Simplified, expedited development pathway: Amenabi l i ty to standard mineral  separation el iminates  the need for a

costly bespoke demonstration plant, enabl ing a  lower-cost continuous pi lot programme us ing accredited

commercial  laboratories .

 
Shaun Bunn, Managing Director, said:

"These results mark a step change in P i�ield's development. We now have clear evidence that the ore is ideally suited to

conven�onal mineral separa�on and refining, producing a high-purity �tanium product with strong recoveries. This sets P i�ield

apart from ilmenite-based projects, which typically face lower recoveries, higher costs, and significant environmental challenges.

 

"P i�ield already stands out for its excep�onal scale, con�nuity of high-grade near-surface mineralisa�on, and Tier 1 loca�on

with access to infrastructure. W ith this breakthrough in process development, we can now demonstrate a highly efficient and

environmentally responsible route to producing multiple high-value titanium products."

 

Metallurgical Testwork Summary
Empire has  commiBed substan+al  financial  resources  to developing a  metal lurgical  flowsheet that can economical ly

extract +tanium and produce a high value +tanium product: such as  Ti O 2 pigments , and/or feedstock for the Ti O2 pigment

or ti tanium sponge metals  industries .

 

The approach to flowsheet development has  included:

 

·    Extens ive mineralogical  investigations  on exploration samples , testwork feed samples  and testwork products

·    Wide ranging l i terature reviews, including industry and cross-industry research

·    Idea generation and testing of concepts  and conditions  in the laboratory



·    Idea generation and testing of concepts  and conditions  in the laboratory

·   A fast-tracked separate work programme to prove that an impurity free high grade product can be made from

samples  taken at Pi tfield.

 

I ni+al  mineralogical  and metal lurgical  testwork was undertaken on the fresh, +tanite-rich bedrock mineral isa+on at

P i1ield and returned encouraging results . Fol lowing the iden+fica+on of the extens ive in-s i tu weathered cap, which

independently represents  a  genera+onal-scale mining opportunity, subsequent testwork programmes have been directed

toward this  materia l . The weathered cap contains  mainly anatase and ru+le, and is  dis+nguished by i ts  soD, friable

texture, elevated +tanium grades, and near-surface exposure which offer s ignificant advantages  from both a mining and

process ing perspective.

 

Empire has  employed two ful l  +me process  engineers  to work on the process  flowsheet development, both of whom have

extens ive experience in mineral  separa+on and elemental  extrac+on (hydrometal lurgy). I n addi+on, Empire has  contracted

with two +tanium expert consultants , each of which has  over 40 years ' experience in the industry. The process  development

programme is  a lso supported by further specia l is t input from the technical  team at Strategic Metal lurgy, scien+sts  from

Federal  Government agencies  and process  engineers  from local  Engineering & Process  Des ign Consultants .

 

Testwork results  achieved to date are encouraging and support the conceptual  process  flowsheet that was  announced 4

September 2024 "Pos itive Results  Achieved from Initia l  Process ing Testwork on Pitfield Ti tanium Ore" (refer Figure 1).

Figure 1. Conceptual Process Flowsheet.

 

Recent testwork has  been focused on the fine, saprol i te ores  from the Thomas prospect. Testwork results  to date suggest

that Empire can expect to achieve an overal l  recovery of ci rca 65-75%, and produce a high-puri ty, +99% Ti O2 product. This

is  based on early stage testwork with l imited op+misa+on, and the success  to date is  a  good indicator that the P i1ield ores

are non-refractory and free of deleterious  contaminants  that affect product qual i ty (such as  U, Th, Cr, P and V).

 

W hi lst i t i s  difficult to provide comparable projects  to P i1ield, given i ts  scale, grade and unique ore characteris+cs , the

process ing route being evaluated for P i1ield has  s imi lar stages  to that found in the wel l -establ ished heavy mineral  sands

industry. For instance, the i lmenite within the mineral  sands  is  first separated (by gravity and magne+cs) and the i lmenite

concentrates  are then beneficiated by a  combina+on of reduc+on roast and leach to produce synthe+c ru+le. This  in turn

becomes feedstock to the Ti O2 pigment or Ti  sponge metal  producers , both of which use strong oxidants  (C l  gas  or

sulphuric acid) and high temperatures  to transform the feedstock into pigments  or TiCl4. 

 

The whole process  of recovering +tanium from i lmenite; concentra+ng, beneficia+on and then transforming i t into a  high-

puri ty product is  inefficient (general ly low recoveries), expensive (high energy consump+on and expensive consumables)

and environmental ly unfriendly (substan+al  Fe res idues  to dispose of from the breakdown of the i lmenite). The unique ore



and environmental ly unfriendly (substan+al  Fe res idues  to dispose of from the breakdown of the i lmenite). The unique ore

characteris+cs  of P i1ield provide an opportunity to des ign a new process ing route that i s  more efficient, lower cost and

has  greater op+onal i ty over the products  i t can produce than that currently experienced by the i lmenite processors , who

account for 95% of the ti tanium supply chain.

 

Metallurgical Samples
Samples  being used for the testwork programme have been col lected from dri l l ing programmes conducted across  the

deposit. These include dri l l  core samples  from diamond dri l l ing, and bulk samples  from air core dri l l ing programmes.

Samples  have been col lected from both explora+on targets  - Cosgrove ('CO S') and Thomas ('TO M'). Separate Saprol i te

('SAP ') and Weathered Sandstone ('WS') zones  have been iden+fied. Some of the testwork samples  are a  blend of the two

zones and some have been kept separate to understand the performance of the weathering profi le.

Mineralogy

A number of mineralogy techniques  are being used to develop the understanding of the P i1ield mineralogy and

morphology. S EM based TI M A analys is  has  been undertaken at Automated Mineralogy I ncubator (AM I ) on explora+on

samples , testwork feed samples  and testwork products . 

 

Figure 2.  Mineralogist at AMI discussing Pitfield TIMA analysis results with Empire Metallurgist
 

Key information col lected from TIMA analys is  on testwork feed samples  and exploration samples  includes  the ti tanium and

gangue minerals  present, the grain s izes , and the mineral  association.

 

Testwork product samples  have also been analysed us ing TI M A to understand the deportment of the different +tanium

minerals  and effec+veness  of each of the process ing steps. More than 100 samples  have been analysed us ing TI M A,

including geology samples , testwork feed samples  and testwork products .

 

X R D analys is  has  a lso been used on a range of samples . This  has  been used to help with mineral  iden+fica+on that S EM

cannot determine - such as  the crystal  s tructure of ti tanium oxide minerals , identi fying them as  ei ther anatase or ruti le.

 

Microprobe analys is , at C S I RO  in Melbourne, has  been used on a smal l  number of samples: to measure impuri+es  in

ti tanium minerals  in particular.

 

Testwork - Flowsheet Development

Some early testwork programmes were undertaken us ing fresh mineral isa+on from P i1ield, however once an

understanding of the mineralogy and volume of the weathered zone was developed, the focus  shi fted to this  materia l .

 

Comminution and Mineral Separation
Several  comminu+on tests  have been completed on dri l lcore samples  to inves+gate poten+al  for low energy input

comminu+on such as  scrubbers  and log washers . The op+mal  regrind l ibera+on s ize range and the energy input required,

which appears  to be very low, continues  to be investigated.

 

A wide range of unit processes  are being inves+gated for mineral  separa+on u+l is ing whole-of-ore samples  as  wel l  as



separated coarse and fine fraction samples .

 

Testwork on the coarse frac+on has  focused on gravity and enhanced gravity separa+on, tes+ng shaking tables , spirals ,

and a Mul+ Gravity Separator (M GS). The shaking table tests  and M GS tests  were completed at batch scale (~5-20kg), whi lst

the spiral  tests  were undertaken on a much larger, bulk scale (~300-600kg).

 

Testwork on the fine frac+on looked at enhanced gravity (M GS) and froth flota+on. A range of flota+on reagents  and

condi+ons are being tested. Relevant examples  exist in the non-sulphide flota+on industry, including anatase flota+on

from kaol in clay minerals  in the kaol ini te industry.

 

W hole-of-ore testwork is  in the planning stages  for comparison against gravity separa+on performance. This  testwork wi l l

focus  on grinding, flota+on and then further treatment of the flota+on concentrate assess ing a  number of different

separation processes.

 

Key results  to date include:

·    F ine frac+on "rougher" flota+on on a TO M SAP  sample has  achieved 67- 77% Ti O2 recovery and up to 19% Ti O2

concentrate grade. S imi lar recovery performance was achieved on a CO S WS sample fines  frac+on with a

"rougher" flotation recovery of 68%.

·    C leaner tests  on rougher concentrate from the TO M SAP  rougher flota+on test achieved a 90% stage recovery at

32%TiO2 concentrate grade. This  equates  to an overal l  float recovery of ci rca 70%.

·    Bulk scrubber testwork on TO M SAP  sample resulted in 51% of the mass  and 72% of the contained Ti O2 to the fines

frac+on, us ing a  hydro cyclone. S imi lar results  were seen on a smal ler scale scrubber test us ing dri l lcore

materia l , with 53% of the mass  and 66% of the TiO2 reporting to the fines  fraction, us ing a  38µm screen.

 

 

Figure 3.  (L-R): Bulk Scrubber test in progress at AML, Batch slimes fraction rougher flotation test at ALS.
 

Elemental Extraction and Product Finishing
A wide range of concepts  are being explored for extrac+on of +tanium from the mineral  concentrate.  These range from

conven+onal  processes , a l ready appl ied in the +tanium industry or other comparable industries , to more novel  processes

that have been developed through laboratory research and pi lot scale testing.

 

A base case of sulphuric acid bake water leach, fol lowed by +tanium hydrolys is  and calcina+on has  been tested by Empire.

This  i s  based on the conven+onal  sulphate route for Ti O2 pigment produc+on, which is  usual ly appl ied to i lmenite

concentrates .  A range of other l ixiviants  and decomposi+on and leach condi+ons have been iden+fied and are planned to

be tested as  part of the ongoing development programme.

 

P roduct finishing testwork a ims to take +tanium from the leach solu+ons and produce a final  product. I t i s  closely +ed to

the elemental  extrac+on, so in some cases  is  being tested as  part of that testwork programme. There is  a  range of product

op+ons: separate research testwork is  being undertaken to develop and understanding of the various  Ti O2 pigments  and Ti

chemicals  that Pi tfield can produce and the markets  in which these products  are required.

Around 15 leach tests  have been completed to date, including five product finishing tests . A number of product process

options  are as  yet untested: further testwork is  budgeted and is  currently in the planning stage.



 

Elemental  extraction results  achieved to date include:

 

·    Acid bake water leach tests  on rougher flotation concentrate have achieved 98% TiO2 extraction to the l iquor phase.

·    Ti tanium hydrolys is  and calcina+on has  been successful ly appl ied to the leach l iquor aDer i ron convers ion,

producing a  low-impurity TiO2 product containing 99.25% TiO2.

·    Recovery in the hydrolys is  stage requires  further testwork as  the condi+ons appl ied in the tests  and has  not yet

been op+mised. Hydrolys is  i s  a  standard process  used in sulphate pigment industry, and high recoveries  (greater

than 95%) are achieved on a commercial  scale.
 

Figure 4.   Elemental Extrac4on testwork (L-R): Acid-Concentrate mixing pre-acid bake, Acid bake product,
initial stages of water leach, water leach residue and filtrate.

 

Product Potential
A fast-tracked separate work programme was undertaken to determine whether an impurity-free high grade product could

be made from samples  taken at P i1ield. The sample was processed through scrubbing, gravity separa+on, flota+on, acid

bake/water leach, impurity removal , +tanium hydrolys is  and calcina+on. The flowsheet used and condi+ons selected were

based on industria l  examples  and l i terature. This  work achieved a product grade of 99.25% Ti O2: impurity levels ,

par+cularly colorformers  which impact nega+vely on pigment qual i ty, were below detec+on l imits  or very low.

(Announcement "Exceptional  High-Puri ty TiO2 Product Achievement" 9 June 2025).

 

Further work is  ongoing to understand the Ti O2 pigment market, op+mise the test condi+ons and also understand the

alternative product options, such as  TiCl4 (the feedstock for making ti tanium sponge metal ) or other ti tanium chemicals .

 

Figure  5.  Purifica4on and Product finishing testwork (L -R): 4tanyl sulphate solu4on from leaching stage, hydrated TiO 2
produced from hydrolysis, and the calcined TiO 2 product

 

Future metallurgical testwork
Empire has  commiBed s ignificant resources  to enable the process  flowsheet development programme to con+nue to

proceed at pace. This  includes  not only the al loca+on of several  ful l  +me Empire technical  s taff but a lso the use of various

industry specia l is ts  who support the Empire team in managing the necessary metal lurgical  testwork and research

programmes.

 

O ver the coming months  the Company wi l l  focus  on op+mis ing the mineral  separa+on stages  to further improve the



O ver the coming months  the Company wi l l  focus  on op+mis ing the mineral  separa+on stages  to further improve the

flota+on and gravity concentrate grades  and recovery. Bulk metal lurgical  testwork has  commenced, u+l is ing large scale

scrubbing, gravity and flota+on test equipment at local  mineral  process ing laboratories . This  testwork wi l l  produce

s ignificant quan++es of +tanium mineral  concentrates: a l lowing the tes+ng of mul+ple downstream beneficia+on op+ons

aimed at defining the optimal  hydrometal lurgical  process ing route.

 

F inished product op+misa+on, through research and laboratory testwork, i s  con+nuing and is  a imed at further refining the

+99% ti tanium product a l ready achieved to date, looking at a l ternative ti tanium products  for marketing purposes.

 

The next steps  for the mineral  separa+on flowsheet development wi l l  be further op+misa+on of the chemistry and

condi+ons, larger scale batch testwork and then con+nuous pi lo+ng can be undertaken at a  laboratory scale. Testwork to

date has  shown the P i1ield weathered ores  amenabi l i ty to conven+onal  mineral  separa+on, beneficia+on and refining

techniques, and this  avoids  the need to bui ld a  bespoke, demonstra+on plant. A s impler and lower cost con+nuous pi lot

plant operation can be establ ished, uti l i s ing local , international ly accredited commercial  metal lurgical  laboratories .

 

The Company aims to complete the bench and large scale batch metal lurgical  testwork phase by Q 1 2026, which is  when i t

expects  to move toward con+nuous pi lo+ng of the process  in order to provide the cri+cal  technical  informa+on for the

development of a  commercial  process  flowsheet and to enable the supply of bulk product samples  to prospec+ve end

users .

 

The Pitfield Titanium Project

Located within the Mid-West region of Western Austral ia , near the northern wheatbelt town of Three Springs , the P i1ield

+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  a  Tier 1 mining jurisdic+on, with mining-friendly pol icies , s table government, transparency, and

advanced technology exper+se. P i1ield 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 oca4on showing the Mid-West Region Infrastructure and

Services
 

Competent Person Statement

The scien+fic and technical  informa+on in this  report that relates  to process  metal lurgy is  based on informa+on reviewed

by Ms Narel le MarrioB, an employee of Empire Metals  Austral ia  P ty Ltd, a  whol ly owned subs idiary of Empire. Ms MarrioB

is  a  member of the Aus I M M and has  sufficient experience relevant to the style of mineral isa+on and type of deposit under

considera+on and to the ac+vity being undertaken to qual i fy as  a  Competent Person as  defined in the JO RC Code 2012. Ms.

MarrioB consents  to the inclus ion in this  announcement of the maBers  based on their informa+on in the form and context

in which i t appears .

 

The technical  informa+on in this  report that relates  to the P i1ield P roject has  been compi led by Mr Andrew Faragher, an

employee of Empire Metals  Austral ia  P ty Ltd, a  whol ly owned subs idiary of Empire. Mr Faragher is  a  Member of the

Austral ian I ns+tute of Mining and Metal lurgy. Mr Faragher has  sufficient experience that i s  relevant to the style of

mineral isa+on and type of deposit under cons idera+on and to the ac+vity being undertaken to qual i fy as  a  Competent

Person as  defined in the 2012 Edi+on of the 'Australas ian Code for Repor+ng of Explora+on Results , Mineral  Resources

and O re Reserves '. Mr Faragher consents  to the inclus ion in this  release of the maBers  based on his  informa+on in the



form and context in which i t appears .

 
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.
 

**ENDS**

 

For further information please vis i t www.empiremetals .co.uk or contact:

Empire Metals Ltd

Shaun Bunn / Greg Kuenzel  / Arabel la  Burwel l

 

Tel : 020 4583 1440

S. P. Angel Corporate Finance LLP (Nomad & Broker)

Ewan Leggat / Adam Cowl
Tel : 020 3470 0470

Shard Capital Partners LLP (Joint Broker)

Damon Heath / Erik Woolgar
Tel : 020 7186 9950

St Brides Partners Ltd (Financial PR)                                         

Sus ie Gel iher / Charlotte Page
Tel : 020 7236 1177

 
About Empire Metals Limited
Empire Metals is an AIM-listed and OTCQB-traded explora+on and resource development company (LON: EEE)
with a primary focus on developing Pitfield, an emerging giant titanium project in Western Australia.
 
The high-grade +tanium discovery at Pi1ield is of unprecedented scale, with airborne surveys iden+fying a
massive, coincident gravity and magne+cs anomaly extending over 40km by 8km by 5km deep. Drill results
have indicated excellent con+nuity in grades and consistency of the mineralised beds and confirm that the
sandstone beds hold the higher-grade +tanium dioxide (TiO₂) values within the interbedded succession of
sandstones, siltstones and conglomerates. The Company is focused on two key prospects (Cosgrove and
Thomas), which have been iden+fied as having thick, high-grade, near-surface, bedded TiO₂ mineralisa+on,
each being over 7km in strike length.
 
An Explora+on Target* for Pi1ield was declared in 2024, covering the Thomas and Cosgrove mineral prospects,
and was es+mated to contain between 26.4 to 32.2 billion tonnes with a grade range of 4.5 to 5.5% TiO2. 

Included within the total Explora+on Target* is a subset that covers the weathered sandstone zone, which
extends from surface to an average ver+cal depth of 30m to 40m and is es+mated to contain between 4.0 to
4.9 billion tonnes with a grade range of 4.8 to 5.9% TiO2.

 
The Explora+on Target* covers an area less than 20% of the overall mineral system at Pi1ield which
demonstrates the potential for significant further upside.
 
Empire is now accelera+ng the economic development of Pi1ield, with a vision to produce a high-value
+tanium metal or pigment quality product at Pi1ield, to realise the full value poten+al of this excep+onal
deposit.
 
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.
*The poten+al quan+ty and grade of the Explora+on Target is conceptual in nature. There has been insufficient explora+on to es+mate a Mineral

Resource and it is uncertain if further exploration will result in the estimation of a Mineral Resource.
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