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Beowulf Mining Plc

 

("Beowulf" or the "Company")

 

GAMP PFS Delivers Outstanding Economics and Growth Potential

 

Beowulf (AI M: BEM; Spotl ight: BEO ) and i ts  whol ly owned Finnish subs idiary Grafintec O y ("Grafintec") are pleased to

announce the successful  comple&on of i ts  P re-Feas ibi l i ty Study ("P FS") and receipt of the final  P FS report, confirming the

Graphite Anode Materia ls  P lant's  ("GAM P ") poten&al  as  a  low-cost, high-margin producer of anode materia l  for the

European l i thium-ion ba+ery sector. The project economics  were released on 10 March 2025 (see ful l  R NS at

polaris .brighteri r.com/publ ic/beowulf_mining_plc/news/rns/story/w6o4n9w). Further, a  video providing addi&onal  detai l

about the GAMP is  avai lable at https://beowulfmining.com/grafintec-technical -summary-presentation-apri l -2025/.

 

Grafintec a ims to become a leading independent producer of high-performance anode materia l , suppor&ng the expanding

l i thium-ion ba+ery industry across  Europe. The Company remains  in advanced discuss ions  with several  promis ing F innish

industria l  areas  to secure a  long-term s i te for the plant. The s i te selec&on and agreement are planned to be completed in

the coming months. F inland offers  the ideal  loca&on for GAM P, with access  to low-cost renewable energy, strong

government and local  support, a  highly ski l led workforce, and proximity to key European markets .

 

Grafintec's  phased development strategy is  des igned to establ ish a  scalable, modular plant that wi l l  ini&al ly produce

25,000 tonnes  of Coated Spherical  P urified Graphite ("C S P G") annual ly, enough to supply approximately 357,000 electric

vehicles  ("EVs") per year. The company plans  to scale up produc&on to 75,000 tonnes  per year in P hase 2, enabl ing the

powering of over 1 mi l l ion EVs  annual ly. The economics  from the ini&al  P hase 1 development are extremely encouraging,

with a  post-tax Net P resent Value us ing a  discount rate of 8% ("NPV8") of €924 mi l l ion and a post-tax I R R of 37% over 25

years . The ini&al  capital  cost of €225 mi l l ion has  a  pay-back period of just 3 years  from ini&al  produc&on, and the project

generates  €120 mi l l ion in free cash flow ("FC F") and €150 mi l l ion in EB I TDA annual ly at ful l  produc&on. Longer term, the

expansion to 75,000 tonnes  per year brings  substan&al  ups ide, with a  projected post-tax NPV8 of €2.2 bi l l ion and €361

mil l ion of FC F per year once ful ly scaled, underl ining Grafintec's  strong growth poten&al  and i ts  pos i&on to meet the

increas ing demand for high-performance anode materia ls .

 

Grafintec is  developing a  very cost-effec&ve and environmental ly sustainable process , powered by F inland's  abundant,

low-cost renewable energy and avoiding the use of highly toxic reagents  and huge energy demand of compe&ng

technologies . The GAM P  process  involves  readi ly avai lable reagents  primari ly sodium hydroxide ("Na O H") and sulphuric

acid, low to moderate temperatures  and op&misa&on work has  demonstrated the abi l i ty to recycle s ignificant propor&ons

of reagents , both reducing costs  and environmental  impacts . These factors  contribute to the GAM P 's  highly compe&&ve

operational  cost of just €2,381 per tonne.

 

Grafintec's  growth potentia l  goes  beyond GAMP's  ini tia l  production. Whi le ini tia l  graphite feedstock wi l l  be sourced from a

trusted third-party suppl ier with decades  of proven track-record, Grafintec holds  one of Europe's  largest flake graphite

resources  at Aitolampi . This , and other Grafintec projects  could be developed in the future to provide feed for the GAM P

and develop a ful ly integrated European graphite supply chain, which strengthens EU's  supply securi ty and pos i&ons the

Company to unlock s igni ficant long-term value.

 

Ba+ery-grade graphite is  class ified by the EU as  a  strategic raw materia l  which opens the door to substan&al  publ ic
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support, un-locking streaml ined permiJng processes  and access  to capital . Grafintec intends to apply for strategic project

status  and con&nues to review a range of support mechanisms including grants  and tax incen&ves. Grafintec is  a lso in

discuss ions  with a  number of potentia l  s trategic partners  to support the funding and development of the GAMP.

 

Ed Bowie, Chief Executive Officer of Beowulf, commented:

 

"Raw material security has never been more cri�cal. China dominates the graphite market and has already placed restric�ons on

the export of graphite products. W ith the ratche�ng up of trade tariffs between China and the US, the importance of secure,

domes�c supply chains has never been more important. The conclusion of the GA M P  P FS posi�ons Grafintec to play a key role

within the European battery market supply chain."

 

Rasmus Blomqvist, Managing Director of Grafintec, commented:

 

"We are excited to announce the successful comple�on of the P FS for the GA M P  project, which confirms Grafintec's posi�on as a

low-cost, high-margin producer of anode material. O ur phased development approach sets the stage for scalable produc�on,

supported by F inland's low-cost renewable energy and an innova�ve process with lower reagent and energy usage, which

should enable us to become one of the most competitive and environmentally responsible suppliers in the industry."

 

Substantial test-work undertaken in 2024

 

Grafintec, supported by lead consultant for the P FS, Dorfner Anzaplan GmbH ("Anzaplan"), successful ly completed a

comprehensive series  of bench-scale tests  to op&mise i ts  GAM P  process  for producing high-performance graphite anode

materia l  ta i lored for Li thium-I on Ba+eries  ("LI Bs"). This  work marked a s ignificant step toward establ ishing a  cost-efficient,

scalable, and environmental ly responsible anode materia l  supply chain.

 

The three-step GAM P  P rocess  (Spheronisa&on, P urifica&on, and Coa&ng), shown in the figure below, transforms mined

graphite concentrate into CSPG, the essentia l  anode materia l  for LIB's .

 

High-grade graphite concentrate is  the primary feedstock for the GAM P. The grade and qual i ty (lack of impuri&es) of the

concentrate is  cri&cal  to reducing the costs  associated with the purifica&on stage in the process . Grafintec has  a  long-

standing rela&onship with a  graphite miner with a  mul&-decade track record and the abi l i ty to provide sufficient volumes

of high-grade concentrate. A s ix-tonne sample from this  producer was  used for the test-work.

 

The process  for converting graphite concentrate into CSPG is  as  fol lows:

·    Spheronisation: mi l l ing process  to convert concentrated flake graphite into uni form par&cles , spherical  graphite

("S G"). The process  produces  two S G products , a  medium S G product of 18 microns  ("S G18") with a  yield of 47%

and a fine S G product of 8 microns  ("S G8") with yield of 13%. The remaining materia l  i s  high grade fine graphite

which may have a number of industria l  appl ications.

·    Purification: upgrading S G from approximately 95% to greater than 99.95% fixed carbon content through

hydrometal lurgical  process . This  process  involves  caus&c (sodium hydroxide, Na O H) baking with a  series  of

caustic and acid leaching. 

·    Coating: the purified S G is  blended with petroleum needle coke and heated in a  furnace to form a thin layer of

carbon materia l  around the purified S G producing C S P G. The coa&ng process  enhances  the phys ical  and

electrochemical  properties  of the anode materia l .

 

Highl ights  of the spheronisation test-work include:

·      High-performance spheronised graphite ("S G") with excel lent tap dens i&es: S G18 (0.95 g/cm³) and S G8 (0.84

g/cm³), ideal  for EV and consumer electronics  respectively

·      Strong process  efficiency with a  combined product yield of 61%, exceeding the target and ensuring a  high materia l

recovery rate.

 

The puri fication process  was  a lso s igni ficantly improved, leading to:

·    Ultra-pure ba+ery-grade graphite achieved with up to 99.99% fixed carbon content ("Cg"), surpass ing the industry



·    Ultra-pure ba+ery-grade graphite achieved with up to 99.99% fixed carbon content ("Cg"), surpass ing the industry

benchmark of 99.95% Cg.

·      A 45% reduc&on in opera&ng costs , driven by a  25% cut in Na O H use, an 82.5% reduc&on in sulphuric acid, and a

33% drop in baking temperature.

·      Substan&al  environmental  benefits , with lower chemical  usage and energy consump&on directly reducing

emiss ions  and waste.

 

I n 2024, Grafintec a lso developed a wastewater treatment flowsheet that sets  a  new standard in sustainabi l i ty. This

advanced process  recovers  over 90% of sodium hydroxide from caus&c wastewater, a l lowing i t to be reused within the

produc&on cycle. This  s ignificantly lowers  the reagent costs  and supports  the produc&on of ba+ery-graphite with 99.96%

fixed carbon, ideal  for battery appl ications.

 

I n addi&on, the process  generates  l imestone as  a  valuable by-product, which can be used in the process  to neutral ise

acidic wastewater. The high qual i ty of this  Limestone not only enhances  internal  process  sustainabi l i ty but a lso presents

an exciting commercial  opportunity, as  excess  volumes may be suitable for external  sale unlocking a  new potentia l  revenue

stream for the project.

 

This  closed-loop system underscores  Grafintec's  commitment to environmental  responsibi l i ty, cost efficiency, and

innovation, further strengthening the company's  pos ition as  a  forward-thinking leader in the battery materia ls  sector.

 

 

 

 

Promising results from coating optimisation test-work

 

Grafintec has  completed the first stage of i ts  coa&ng op&misa&on programme, del ivering strong results  that further

advance the company's  graphite anode materia l . Testing on three SPG samples  has  confi rmed:

·      Successful  petroleum needle coke coa&ng, achieving a  BET surface area of 1.4 metres  squared per gramme ("m²/g")

and a tap dens ity of 1.07 gramme per cen&metre cubed ("g/cm³") mee&ng industry standards  for C S P G. These are

key indicators  of high-performance anode materia l .

·      Pos i&ve electrochemical  performance, demonstra&ng clear poten&al  for appl ica&on in LI B. I n standard ful l -cel l

("PAT cel l") forma&on tests , a l l  three coated samples  del ivered first cycle efficiencies  between 94.2% and 94.5%,

matching the performance of leading industry reference materia ls .

 

Bui lding on these encouraging results , the next phase of test-work wi l l  focus  on refining coa&ng condi&ons to further

enhance BET, tap dens ity, and electrochemical  performance.

 

GAMP development plan update

 

W ith the comple&on of a  highly pos i&ve P FS for the GAM P  project, Grafintec is  wel l -pos i&oned to leverage i ts  lower-energy,

environmental ly friendly graphite produc&on process . The next phase wi l l  include pi lot tes&ng and a Defini&ve Feas ibi l i ty

Study ("D FS"), as  the company ac&vely seeks  strategic partners . I n paral lel , Grafintec is  advancing i ts  commitment to

environmental  sustainabi l i ty, with the conclus ion of i ts  Environmental  and Socia l  I mpact Assessment ("ES I A"), fol lowed by

the submiss ion of i ts  Environmental  Permit appl ica&on, and the expected approval  of the Environmental  Permit in 2026,

ensuring that the GAMP project a l igns  with both industry standards  and the EU's  green objectives .

 

The P FS has  highl ighted key opportuni&es  to further op&mize the economics  of the GAM P  project. O ur upcoming pi lot

tes&ng wi l l  focus  on refining spheroidiza&on, purifica&on, and coa&ng processes  to maximize yield whi le further reducing

water and reagent consump&on. These pi lot campaigns  are des igned to fine-tune process  condi&ons, val idate scalabi l i ty,

and produce premium-qual i ty C S P G samples  for customer qual ifica&on, ensuring that our product cons istently meets  the

highest industry standards  and supports  the growing demand for sustainable, high-performance anode materia ls  within

the EU.

 

I n addi&on to enhancing the yield of i ts  C S P G, Grafintec is  ac&vely exploring innova&ve ways  to add value to the graphite

fines  produced as  a  by-product from the spheronisa&on process , which represents  nearly 40% of the total  output. By

unlocking the ful l  poten&al  of this  by-product, Grafintec stands  to s ignificantly improve the economics  of the project,

driving even greater profi tabi l i ty and sustainabi l i ty.

 

The fine by-product presents  exci&ng opportuni&es  in various  high-value markets . For example, i t could be u&l ised in the

produc&on of advanced materia ls  for the defence industry. Graphite's  unique proper&es, such as  high thermal



conduc&vity, electrical  conduc&vity, l ight weight, and strength makes  i t a  poten&al  a+rac&ve materia l  for a  range of

defence appl ica&ons including advanced armour materia ls  and mi l i tary electronics . Addi&onal ly, graphite can be

incorporated into thermal  management systems for defence equipment, improving their performance and durabi l i ty in

high-stress  environments .

 

By leveraging i ts  fine graphite by-product for these high-tech defence appl ica&ons, Grafintec has  the poten&al  to tap into a

highly specia l ised market, further divers i fying i ts  product porPol io and pos i&oning i tsel f as  a  key player in the global

graphite supply chain. This  would not only bolster Grafintec's  economic outlook but a lso expand i ts  reach into industries

with s igni ficant growth potentia l .

 

 

Qualified Person Review:

 

The technical  informa&on contained in this  news release has  been reviewed and approved by Derick R. de W it, B-Tech.

(Chem Eng), FSAI M M, FAus I M M, an independent qual ified person ("Q P ", as  defined in NI  43-101) from Anzaplan,

responsible for the overal l  PFS of the GAMP.

 

Anzaplan special ises  in process  des ign and engineering services  for graphite beneficia&on projects . The Company offers

advanced graphite evalua&on services  for high value appl ica&ons including strongly growing markets  such as  anode

materia ls  in l i thium-ion ba+eries . Star&ng with the ini&al  characteriza&on of the graphite ore through development of a

beneficia&on process  to obtain a  high- qual i ty flake graphite concentrate, shaping and purifica&on into ba+ery grade

spherical  graphite, characterization of electrochemical  performance and testing of l i thium-ion cel ls .

 

 

Enquiries:

 
Beowulf Mining plc  
Ed Bowie, Chief Executive Officer ed.bowie@beowulfmining.com
  
SP Angel  
(Nominated Adviser & Joint Broker)  
Ewan Leggat / Stuart Gledhi l l  / Adam Cowl Tel : +44 (0) 20 3470 0470
  
Alternative Resource Capital  
(Joint Broker)  
Alex Wood Tel : +44 (0) 20 7186 9004
  
BlytheRay  
Tim Blythe / Megan Ray Tel : +44 (0) 20 7138 3204
 

 

About Beowulf Mining plc

 

Beowulf Mining is  a  mining company with main ac&vi&es  in explora&on and development in Sweden, F inland, and Kosovo.

Beowulf's  porPol io is  divers ified by commodity, geography, and stage of development of the projects , and cons ists

primari ly of i ron ore, graphite, gold, and base metals . Beowulf Mining is  headquartered in London, England.

 

Cautionary Statement Regarding Forward-Looking Statements

 

This  R NS contains  forward-looking statements . Forward-looking statements  are subject to risks , uncertain&es  and

assump&ons. Forward looking statements  include, among other things , s tatements  concerning the construc&on and

opera&on of the GAM P  produc&on faci l i ty and the costs  and sales  associated with them. The Company cau&ons that there

are certain factors  that could cause actual  results  to differ materia l ly from the forward-looking informa&on that has  been

provided. The reader is  cau&oned not to put undue rel iance on this  forward-looking informa&on, which is  not a  guarantee

of future performance and is  subject to a  number of uncertain&es  and other factors , many of which are outs ide the control

of the Company; accordingly, there can be no assurance that such suggested results  wi l l  be real ized.

 

The Company's  abi l i ty to successful ly construct and operate a  commercial -scale plant capable of producing C S P G in

quan&&es cons istent with the GAM P `s  bus iness  plan is  subject to (a) the Company's  abi l i ty to ra ise addi&onal  capital  in

the future including the abi l i ty to u&l ize exis&ng financing faci l i&es; (b) spot price and long-term contract price of C S P G; (c)

risks  associated with our opera&ons and the opera&ons of our partners ; (d) government regula&on of the graphite and

energy storage ba+ery industry; (e) world-wide graphite and anode materia ls  supply and demand, including the supply and

demand for energy storage  ba+eries ; (f) regulatory and legal  or other problems the Company may encounter in the

jurisdic&ons where the Company operates  or intends to operate, including but not l imited to F inland; (g) the abi l i ty of the



jurisdic&ons where the Company operates  or intends to operate, including but not l imited to F inland; (g) the abi l i ty of the

Company to enter into and successful ly close acquis i tions  or other materia l  transactions.

 

Statements  and assump&ons made in this  document with respect to the Company's  current plans, es&mates, s trategies  and

bel iefs , and other statements  that are not historical  facts , are forward-looking statements  about the future performance of

Beowulf. Forward-looking statements  include, but are not l imited to, those us ing words  such as  "may", "might", "seeks",

"expects", "an&cipates", "es&mates", "bel ieves", "projects", "plans", s trategy", "forecast" and s imi lar express ions. These

statements  reflect management's  expecta&ons and assump&ons in l ight of currently avai lable informa&on. They are

subject to a  number of risks  and uncertain&es, including, but not l imited to , (i ) changes  in the economic, regulatory and

pol i&cal  environments  in the countries  where Beowulf operates; (i i ) changes  rela&ng to the geological  informa&on

avai lable in respect of the various  projects  undertaken; (i i i ) Beowulf's  continued abi l i ty to secure enough financing to carry

on i ts  opera&ons as  a  going concern; (iv) the success  of i ts  poten&al  joint ventures  and al l iances, i f any; (v) metal  and

mineral  prices , par&cularly as  regards  graphite. I n the l ight of the many risks  and uncertain&es  surrounding any mineral

project at an early stage of i ts  development, the actual  results  could differ materia l ly from those presented and forecast in

this  document. Beowulf assumes no unconditional  obl igation to immediately update any such statements  and/or forecast.
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