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Disclaimer

THIS DOCUMENT IS BEING SUPPLIED TO YOU SOLELY FOR Y OUR INFORMATION AND MAY NOT BE REPRODUCED, FURTHER 
DISTRIBUTED TO ANY OTHER PERSON OR PUBLISHED, IN WH OLE OR IN PART, FOR ANY PURPOSE.

This document is being communicated in the United K ingdom only to (a) persons who have professional ex perience in matters 
relating to investments falling within Article 19(1 ) of the Financial Services and Markets Act 2000 (F inancial Promotion) Order 2001 (the 
“Order”) or (b) High Net Worth Entities within Arti cle 49(2) of the Order (all such persons being refe rred to as “relevant persons”). This 
document is only directed at relevant persons, and any investment or investment activity to which this  presentation relates is only 
available to relevant persons or will be engaged in  only with relevant persons. Solicitations resultin g from this document will only be 
responded to if the person concerned is a relevant person. Other persons should not act upon this docu ment or any of its contents. 
The distribution of this document in other jurisdic tions may be restricted by law, and persons into wh ose possession this doc ument 
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The distribution of this document in other jurisdic tions may be restricted by law, and persons into wh ose possession this doc ument 
comes should inform themselves about, and observe, any such restrictions. The information in this docu ment, is subject to updating, 
completion and revision, further verification and a mendment. No representation is made by Alexander Mi ning plc or any of their 
principals, advisers, representatives, agents, offi cers, directors or employees as to, and no responsi bility, warranty or liability is 
accepted for, the accuracy, reliability, or reasona bleness or completeness of the contents in this doc ument. No responsibility is 
accepted by any of them for any errors, mis-stateme nts in, or omissions from, this document, nor for a ny direct or consequential loss 
howsoever arising from any use of, or reliance on, this document or otherwise in connection with it. T he information in this document 
is confidential and must not be copied, reproduced or distributed to others at any time. This document  does not constitute an
invitation to buy shares in Alexander Mining plc.

This document is not an offer of securities for sal e in the United States of America. Securities may n ot be offered or sold in the United 
States of America absent registration or an exempti on from registration.  Safe Harbour statement: this  document may contain forward-
looking statements that reflect the Company's curre nt expectations regarding future events, including the development of the 
Company's projects, as well as the Company's workin g capital requirements and future capital raising a ctivities. Forward-looking
statements involve risks and uncertainties. Actual events could differ materially from those projected  herein and depend on a number 
of factors, including the success of the Company's development strategies, and the successful and time ly completion of clinical 
studies, the ability of the Company to obtain addit ional financing for its operations and the market c onditions affecting the availability 
and terms of such financing.
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Alexander Mining plc

An AIM quoted mining and mineral processing technol ogy
company with a reputation for strong technical mana gement, allied with financial
markets’ expertise and experience.
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markets’ expertise and experience.

The Company’s activities are directed towards the o bjective of becoming a highly 
profitable and diversified mining technology compan y.

This will be achieved from the commercialisation of  its proprietary mineral
processing technologies, partnerships in producing mines and the acquisition of
equity positions in advanced projects.
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Highlights
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• Excellent progress made towards the commercialisation of our proprietary 
MetaLeach® technology

• Industry interest from a number of multinational mining companies in using 
technology in exchange for royalties and/or licence feestechnology in exchange for royalties and/or licence fees

• Independent expert’s report shows significant capital and operating cost savings 
using AmmLeach® 

• Agreement with RPT Resources for the development of mining projects

• Mkt. cap. ~£14m; cash position of £3.54m at 31 December 2009.

• Significantly reduced overheads, valuable testwork/consultancy revenue and in 
negotiations about cash sale of Leon asset
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The Board and Senior Management

Matt Sutcliffe Executive Chairman
Matt Suttcliffe graduated from the University of Nottingham in 1990 with a PhD in mining engineering.  He is also a chartered
engineer and worked as a mining engineer in underground nickel mines from 1990 to 1994 with Inco Limited, within its Manitoba 
division.  He has additional experience in operating gold and coal mines gained whilst working with Gencor and British
Coal.  For 10 years before founding the Company he worked in the City of London as a mining analyst and corporate financier 
specialising in the resources sector. During this time he was a mining analyst at T Hoare & Co, head of mining at Williams de Broe 
and a director of corporate finance at Evolution Beeson Gregory (now Evolution Securities).  At Evolution Beeson Gregory, he 
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and a director of corporate finance at Evolution Beeson Gregory (now Evolution Securities).  At Evolution Beeson Gregory, he 
advised a large number of public natural resources companies, as well as arranging a number of equity listings for junior and
mid-tier mining and oil and gas companies on AIM. Whilst at both Williams de Broe and Evolution Beeson Gregory, he was 
recognised as one of the industry pioneers for listing mining companies on AIM.

Martin Rosser Chief Executive Officer
Martin Rosser is a chartered mining engineer who has 27 years’ practical industry and financial markets experience since 
graduating with a degree in mining engineering from the Camborne School of Mines in 1981. Initially, he spent five years working 
as a mining engineer in Australia, both on underground and surface gold mines, including time with Western Mining Corporation as
Shaft Superintendent at Central Norseman. In 1987, he returned to the UK and worked as a mining analyst with two City 
stockbrokers before he joined the FSA authorised and regulated natural resources industry specialist firm of David Williamson
Associates Limited in 1989 as a founder employee and subsequently Managing Director.
During this time, until joining Alexander in June 2005, he developed extensive worldwide mining industry contacts in the course of 
providing corporate finance and investor relations services to the firm’s clients seeking exposure to European investment 
institutions. From 2002, until its takeover by Lonmin plc in January 2007, he was a non-executive director of TSX listed AfriOre 
Limited.
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The Board and Senior Management

James Bunyan Non-Executive Deputy Chairman
James Bunyan, who joined the board in April 2005, holds an MBA from Warwick University and a BSc in Biochemistry from Heriot-
Watt.  He specialises in corporate development with international business development across a broad range of industrial and
commercial sectors worldwide.  Mr Bunyan has proven business skills in strategic business planning, mergers, acquisitions, 
disposals, turnarounds and fundraising, with particular experience in mining. Mr Bunyan was for five years a director of Tiberon
Minerals Ltd, which developed the Nui Phao deposit in Vietnam from an exploration concept to one of the largest tungsten 
polymetallic deposits in the world.
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polymetallic deposits in the world.

Roger Davey Non-Executive Director
Roger Davey is a chartered mining engineer and a graduate of the Camborne School of Mines, with over 30 years’ experience in 
the mining industry.  He is presently an Assistant Director and the Senior Mining Engineer at N M Rothschild (London) in the Mining 
and Metals project finance team, where for the last ten years he has had responsibility for the assessment of the technical risks 
associated with current and prospective project loans.  Mr Davey was appointed to the board of Alexander in August 2006.  Prior to 
this, his experience covered the financing, development and operation of both underground and surface mining operations in gold 
and base metals at senior management and Director level in South America, Africa and the United Kingdom.  This includes, from
1994 – 1997, being the General Manager of Minorco (AngloGold) subsidiaries in Argentina, where he was responsible for the 
development of the US$270m Cerro Vanguardia gold-silver mine.
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The Board and Senior Management

Emil Morfett Non-Executive Director
Emil Morfett has over 29 years’ of relevant, experience, with eight years in the mining industry and twenty years in mining finance.
He graduated with a B.Sc. in geology from the University of London and worked for Rio Tinto in Saudi Arabia. As a mature student, 
he completed an M.Sc. in mineral exploration at Queens University, Ontario, Canada. He then worked in Johannesburg for 
Goldfields of South Africa. In 1987, he moved to London to work as a mining analyst. In 1993 he became the Global Head of 
Mining Research at Bank Paribas and left in 1997 to become Vice President and Head of Mining Research for J P Morgan in 
London. In 2001, he founded his own consulting business (Millstone Grit Limited, of which he is Managing Director), providing both 
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London. In 2001, he founded his own consulting business (Millstone Grit Limited, of which he is Managing Director), providing both 
equity and debt focused mining research and strategic advice. He continues to provide independent, bespoke research and 
financial analysis of mining companies and projects to select hedge funds, merchant banks and mining companies. He is currently 
a non-executive director of Greystar Resources Limited, TSX and AIM, and Crew Gold (TSX and OSE listed). 

Terry Cross Chief Finance Officer
Terry has extensive finance experience at senior management and board level in small and "blue chip" companies, both in the UK 
and South Africa. Including significant time with mining companies in South Africa and on the Alternative Investment Market in the 
UK. He holds an MBA from the University of the Witwatersrand, Johannesburg, an Advanced Financial Management Diploma from 
the Institute of Chartered Secretaries, and Administrators and a Bachelor of Commerce from the University of South Africa, 
Pretoria. 

Graham Parsons Senior Mining Engineer
Graham is an MBA qualified mining engineer graduate from the University of Nottingham with over 13 years' mining industry 
experience. He has worked in several countries, including Spain, Venezuela and Russia in a range of mining environments, 
including precious metals, base metals, coal and industrial minerals. His experience encompasses both the financial and practical 
aspects of the mining industry. This includes the supervision of operations, as well as forecasting, budgeting and financial 
modelling. He is fluent in Spanish with a moderate level of Russian.
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Mining Industry Reality in a Turbulent 
World

• World economic growth, driven by BRIC countries, 
dependent upon raw materials

• Mining’s a tough business and getting harder 

• Out of thousands of grass roots exploration prospects only a 
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• Out of thousands of grass roots exploration prospects only a 
few ever make it to become mines with a satisfactory return 
on capital

• World class deposit discovery rate falling sharply, many 
mines in future will be underground

• Growing country risk & environmental obligations reduce 
development rates and increase costs 

• Constant pressure on the industry to improve the odds of 
success and to lower costs 

• Technology has a significant role!
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Mining Industry & Technology

• Desire to embrace new cost saving technologies will intensify.

• Major technology breakthroughs in the last few decades:
� Exploration: geophysics/remote sensing
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� Exploration: geophysics/remote sensing
� Mineral processing: gold & copper heap leaching, smelting and HPAL 
� Mining: explosives, mechanisation and computer control

• THE MOST POTENTIAL FOR TECHNICAL INNOVATION IS IN M INERAL 
PROCESSING.
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New Proprietary Mineral Processing 
Technology

• Alexander Mining has developed a new and innovative proprietary mineral 
processing technology called AmmLeach® (patents pending)

• Successful pilot plant demonstration of the technology on a high acid consuming 
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• Successful pilot plant demonstration of the technology on a high acid consuming 
copper oxide ore body at the company’s Leon project in Argentina

• Extensive success for amenability testing on third party copper, copper-cobalt & zinc 
oxide deposits

• Major global application for high acid consuming copper, copper-cobalt , molybdenite 
– copper and zinc oxide deposits

• Wholly owned subsidiary MetaLeach Limited formed to hold and commercialise the 
technology
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MetaLeach owns the intellectual property to two proprietary hydrometallurgical 
technologies:
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Key personnel

Garry Johnston - Technical Director

• B.Sc. Chemistry, University of Western Australia

• M.Sc. (dist.), Mineral Economics, Curtin University and University Medal• M.Sc. (dist.), Mineral Economics, Curtin University and University Medal

• 11years with BHP/Newcrest as Manager

• 4 years as CEO and Director of Gold Mines of Sardinia

• 5 years as MD/Principal of junior explorer and innovative exploration 
project generator

• 3 years as a consultant

• 7 patent applications
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Key personnel

Associate Professor Nicholas Welham - Principal Technological Consultant

• B.Eng. (Hons) in Minerals Engineering, University of Leeds, Ph.D. Royal 
School of Mines, Imperial College, London

• 8 years as researcher at Australian National University• 8 years as researcher at Australian National University

• 6 years, Senior Lecturer in Hydrometallurgy at Murdoch University

• Currently, Xstrata Zinc Alliance Associate Professor at University of 
Ballarat

• Two edited proceedings, >70 journal papers, R. W. Raymond Award for 
best paper published by AIME in 2003 plenary conference

• Over 30 conference presentations and Editor-in-Chief of the journal 
Hydrometallurgy
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• Favourable environment to embrace new technologies.

• Focused on hydrometallurgical solutions that add value at the mine site.

Background

• Focused on hydrometallurgical solutions that add value at the mine site.

• Cost effective ambient whole ore leaching process using either agitated 
tanks or heaps.

• Conventional and marketable intermediate products

• Purification and concentration using SX-EW.
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Copper extractive metallurgy

•Global mined copper production is around 17Mtpa ……. 

….. Approx. 25% produced using hydrometallurgy and rising.  Main process is 
copper acid leaching and SX-EW of oxides and secondary sulphide ores using 
sulphuric acid.

•Heap and dump leaching dominates as the leaching process. 

•Chalcopyrite (CuFeS2) concentrates are invariably smelted and account for 
majority of global copper produced
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Copper heap leach, SX-EW

•Production using leaching recorded in 17/18th century at Rio Tinto  mine in 
southern Spain 

•First commercial leach SX-EW plant started in late 1960’ s in Arizona @ 6ktpa•First commercial leach SX-EW plant started in late 1960’ s in Arizona @ 6ktpa

•First large plant in 1973 in Zambia @ 100ktpa

•By 1980’s major plants in USA, Mexico and Chile
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Zinc extractive metallurgy

•Global mined zinc production is around 12.7Mtpa

•Most world zinc metal production uses smelting to recover and refine zinc 
metal from zinc concentrates or zinc oxides.  metal from zinc concentrates or zinc oxides.  

•A new hydrometallurgical process route for zinc oxides has the potential to 
simplify zinc refining.
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Schematic hydrometallurgical recovery flow sheet
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Notable historical use, with mixed results, of ammo nia as a leaching agent:

• 1916 - Kennecott Copper and Hecla  Mining plant to p recipitate copper oxide

• 1950s - Sherritt Gordon developed a process to recov er Ni, Cu & Co from a 
complex sulphide flotation concentrate using autocl ave leachingcomplex sulphide flotation concentrate using autocl ave leaching

• 1970’s - Anaconda’s Arbiter process for dissolution of copper sulphides with 
ammonia and oxygen

• 1980s - Adelaide Chemical company ammonia leach plan t, stripping with steam 
to precipitate copper oxide product

• 1990s – Escondida process

• No one made it work in ambient heap leach condition s
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• Alkaline/ammonia leach process at ambient pressure and temperature
• Proprietary two stage leaching process

– Ore specific cure/pre-treatment stage
– Heap or tank leaching

• Proprietary solvent extraction step to avoid ammonia carry-over into 

AmmLeach ®

• Proprietary solvent extraction step to avoid ammonia carry-over into 
electrolyte

• Uses conventional equipment
– Electro-winning is identical to conventional acid circuits
– Direct replacement for acid leaching in current operations
– Minimal changes to plant
– Higher organic transfer efficiencies requires smaller plant

• Environmental benefits – a ‘green’ process for a ‘green’ metal:
– Reduced transport/shipping impact and costs
– Minimal likelihood of Acid Mine Drainage (AMD)
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Parameter Acid AmmLeach ®

Mineralogy Oxides, carbonates, silicates, some 
sulphides

Almost any – dependant upon pretreatment
stage

Selectivity Low: iron, manganese, calcium and High: no iron, manganese, calcium or silica 

AmmLeach ® - Advantages I

Selectivity Low: iron, manganese, calcium and 
silica are likely problems

High: no iron, manganese, calcium or silica 
dissolution

Rate of 
extraction

Limited by acid strength and 
diffusion

Ammonia concentration in leach solution 
matched to leaching rate

Recovery 80% of leachable metal typical >80% in 130 days

Heap lifetime 55-480 days ~80-130 days

Sulphate 
precipitation

Reduced permeability in heap, 
break down of clays and plant 
scaling due to precipitation of 
gypsum and jarosite

Calcium and iron solubilities too low for 
precipitation, also low sulphate levels in 
leach solution
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Parameter Acid AmmLeach ®

Leachant
consumption

Depends upon carbonate content 
but 30 to over 100kg/t ore reported 
for operating heaps

Depends on concentration used but range 
of 3-5kg/t is reasonable

AmmLeach ® - Advantages II

Safety Large volumes of concentrated 
acid required

Gaseous ammonia main hazard, 
on-demand systems using hydrolysis of 
urea to minimise transport risks

Precious 
metals

Heap to be neutralised before 
cyanidation

Neutralisation not required, potential for 
simultaneous recovery using thiosulphate or 
sequential leaching using cyanide

Mine closure Heap requires washing, 
neutralisation and long term 
monitoring to avoid acid mine 
drainage (AMD)

Heap can be washed and left, residual 
ammonia acts as fertiliser for vegetation 
regrowth,  minimal likelihood of AMD
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The following metals are particular targets for the AmmLeach® process:

• Copper and copper/cobalt in carbonate and weathered oxide deposits; 

Commercialisation of AmmLeach®

• Zinc (and cadmium) in mixed oxide deposits; 

• Nickel and cobalt in lateritic deposits; 

• Gold, silver and copper in leached porphyries;

• Pre-treatment of gold ores with high cyanide-soluble-copper levels; and

• Polymetallic base metal deposits, especially uranium
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Most prospective countries for 
AmmLeach ® technology

Cu Cu & Cu/CoZn

DRC & Zambia 
Copperbelt, world’s 
second largest 
copper resources & 
around a third of its 
cobalt resources
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• Dependent upon mineralogy of the deposit and its location.

• Fundamental difference in that whereas acid is consumed by gangue minerals during 
leaching, ammonia is not, hence for even a moderately high acid consuming ore, ten to fifteen 
times as much acid (50kg/t) as ammonia will be consumed.

AmmLeach ® - Economics cf. sulphuric acid leaching

times as much acid (50kg/t) as ammonia will be consumed.

• Capital and operating cost savings can be major for both heap and agitated leaching.

• For copper only oxide ores, process plant capital costs for AmmLeach® and acid heap leach 
operations of the same size are similar as, excluding reagent production and storage/handling 
costs on site, essentially the same equipment is used for both processes. 

• Where economics dictate that acid is made on site, there can be a major cost differential 
associated with reagents and, in particular, the differential costs of ammonia and acid.

• Where cobalt is a valuable by/co-product (e.g. DRC and Zambia), AmmLeach® offers 
additional significant capital and operating cost savings because in the acid leach circuit the 
cobalt recovery circuit is complex as the main leach solubilises a range of unwanted metals.
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AmmLeach ® - Economics cf. acid leaching for DRC copper/cobalt oxide ore
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AmmLeach ® - Economics cf. acid leaching for DRC copper/cobalt oxide ore

Acid leaching



29

• Dual approach to commercialise the MetaLeach® technologies:

– Firstly, third parties to use technology in exchange for a royalty and/or 
under a licence fee structure, or indeed a minority project interest;

MetaLeach ® - Focused on commercialisation and revenue generation

– Secondly, by identifying and securing direct equity interests in amenable 
base metals deposits; consultancy arrangement with RPT.

• Discussions with dozens of companies: 
� Confidentiality agreements with several majors and juniors signed.  
� Negotiations in progress about potential specific projects/deposits 

amenable to processing with AmmLeach® and HyperLeach® technologies.

• Significant number of companies have committed to carry out and pay for 
metallurgical test work programmes.
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Summary

• Alexander has developed two proprietary hydrometallurgical ambient 
temperature and pressure processes.

• AmmLeach® has significant economic and environmental benefits cf. acid.
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• Main AmmLeach® use is for high acid consuming copper, copper/cobalt and 
zinc oxides.

• Sister HyperLeach® technology for sulphides adding value at mine site.

• Commercialisation and revenue generation via dual approach

– Firstly, third parties users in exchange for a royalty and/or a licence fee

– Secondly, equity interests in amenable base metals deposits.  
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Email: mail@alexandermining.com
Web: alexandermining.com
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