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JERVOIS MINING LIMITED 
5Lw9/¢hw{Ω w9thw¢ 
FOR THE YEAR ENDED 30 JUNE 2013 
 

 
The directors of Jervois Mining Limited (the Parent entity) submit this report, together with the financial statements of the consolidated 
Group (consisting of the Parent entity and its controlled entities) for the financial year ended 30 June 2013, made in accordance with a 
resolution of the directors. 
 
DIRECTORS 
The names and particulars of the qualifications, experience, special responsibilities and equity interests of the directors in office during 
the financial year ended 30 June 2013 and up until the date of this report are set out below. 
 
Mr Duncan Pursell Executive chairman and chief executive officer 
Appointment date 16 March 1987 
Qualifications BSc, MAusIMM 
Experience Mr Pursell is a mining engineer with more than fifty one ȅŜŀǊǎΩ ŜȄǇŜǊƛŜƴŎŜ. After 

graduating from Glasgow University he worked in West Africa before moving to 
!ǳǎǘǊŀƭƛŀ ƛƴ ǘƘŜ мфслΩǎΦ 

Special responsibilities Executive chairman of the board of directors. 
Directorships in listed entities in the last 3 years Nil 
Interests in shares 3,489,711 Fully paid ordinary shares. 
Interests in options Nil 
  
Mr Derek Foster Executive director 
Appointment date 12 December 2008 
Qualifications B.Appl.Sc (Applied Geology), MAusIMM 
Experience Mr Foster is a geologist with Ǿŀǎǘ ŜȄǇŜǊƛŜƴŎŜ ŀǎ ŀ άƘŀƴŘǎ ƻƴέ ƎŜƻƭƻƎƛǎǘ ƛƴ ±ƛŎǘƻǊƛŀΣ 

Western Australia, Northern Territory and Queensland. He has worked in gold, 
uranium, nickel / cobalt sulphides, laterites, lithium and rare earths and mineral 
sands. 

Special responsibilities aǊ CƻǎǘŜǊ ƛǎ ǘƘŜ DǊƻǳǇΩǎ chief geologist and resident director for WA. 
Directorships in listed entities in the last 3 years Nil 
Interests in shares 1,243,916 Fully paid ordinary shares. 
Interests in options Nil 
  
Mr Roger Fairlam Executive director and company secretary 
Appointment date 06 May 2013 
Qualifications Chartered accountant 
Experience Over forty years accounting experience. Previously a Director and Company 

Secretary of the Parent entity from 1995 to 2006 and Company secretary/ Chief 
Financial Officer 2009 to 2011. 

Special responsibilities Chief financial officer. 
Directorships in listed entities in the last 3 years Nil 
Interests in shares 26,706 Fully Paid Ordinary Shares 
Interests in options Nil 
  
Dr Sanja Van Huet Executive director 
Appointment date 01 April 2010 
Resignation date 23 May 2013 
Qualifications MSc., PhD, MAusIMM, AAICD 
Experience Dr Van Huet graduated from Monash University with a Master of Science in 1994 

and a Doctorate in 2005. Between 1992 and 2007 she worked as a geological 
consultant whilst studying and teaching. Previously Dr Van Huet had trained as a 
geologist in the oil industry and then provided consultancy services on mine and 
building site rehabilitation. She has worked in mineral exploration since 2007. 

Special responsibilities 5Ǌ ±ŀƴ IǳŜǘ ƛǎ ǘƘŜ DǊƻǳǇΩǎ ŜȄǇƭƻǊŀǘƛƻƴ ƳŀƴŀƎŜǊΦ 
Directorships in listed entities in the last 3 years Nil 
Interests in shares 27,441 Fully paid ordinary shares. 
Interests in options Nil 
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JERVOIS MINING LIMITED 
5Lw9/¢hw{Ω w9thw¢ 
FOR THE YEAR ENDED 30 JUNE 2013 
 
The names and particulars of the qualifications, experience, special responsibilities and equity interests of the company secretaries in 
office during the financial year ended 30 June 2013 and up until the date of this report are set out below. 
  
Mr Rodney Watson Company secretary 
Appointment date 28 February 2011 
Resignation date 13 May 2013 
Qualifications B.Ec, Grad.Dip,Acc., CPA 
Experience aǊ ²ŀǘǎƻƴ ƛǎ ŀ ǉǳŀƭƛŦƛŜŘ ŀŎŎƻǳƴǘŀƴǘ ǿƛǘƘ р ȅŜŀǊǎΩ experience in audit and over 15 

ȅŜŀǊǎΩ ŜȄǇŜǊƛŜƴŎŜ ƛƴ ŀŎŎƻǳƴǘƛƴƎ ŀƴŘ ŎƻƳǇŀƴȅ ǎŜŎǊŜǘŀǊƛŀƭ ǊƻƭŜǎ ƛƴ ŀ ōǊƻŀŘ ǊŀƴƎŜ ƻŦ 
industries, including agriculture, financial services, information technology and 
resources. 

Special responsibilities Chief financial officer. 
Directorships in listed entities in the last 3 years Nil 
Interests in shares Nil 
Interests in options Nil 
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JERVOIS MINING LIMITED 
5Lw9/¢hw{Ω w9thw¢ 
FOR THE YEAR ENDED 30 JUNE 2013 
 

 
FORMER PAR¢b9w{ hC ¢I9 Dwh¦tΩ{ !¦5L¢hw{ 
No officer of the Parent entity is or was a partner or director of an audit firm at a time when that audit firm undertook an audit of the 
Group. 
 
MEETINGS OF DIRECTORS 
The number ƻŦ ƳŜŜǘƛƴƎǎ ƻŦ ǘƘŜ tŀǊŜƴǘ ŜƴǘƛǘȅΩǎ ōƻŀǊŘ ƻŦ ŘƛǊŜŎǘƻǊǎ held during the financial year ended 30 June 2013, and the numbers of 
meetings attended by each director, during the time that each director held office during the year and was therefore eligible to attend 
is set out below. The Parent entity does not presently have any audit, nomination or remuneration committees. 
 
 Number of directors Number of directors Number of directors 
Director meetings held during the year meetings held whilst in office meetings actually attended 

    
Mr Duncan Pursell 9 9 9 
Mr Derek Foster 9 9 9 
Mr Roger Fairlam (appointed 
6th May 2013) 

0 0 0 

Dr Sanja Van Huet (resigned 
24th May 2013) 

9 9 9 

 
PRINCIPAL ACTIVITIES 
The principal activity of the Group during the year was mineral exploration and evaluation, including associated metallurgical test work 
and research and development activities.  
 
FINANCIAL RESULT FOR THE YEAR 
The net (loss) after income tax for the Group for the financial year ended 30 June 2013 attributable to equity holders of the Parent 
entity was ($1,659,533) (2012: ($1,681,500). 
 
DIVIDENDS 
No dividends or distributions were declared, recommended or paid to members during the financial year (2012: Nil). 
 
REVIEW OF OPERATIONS 
The Company operates solely within Australia, with current activities in New South Wales (NSW) and Western Australia (WA). A 
ǎǳƳƳŀǊȅ ƻŦ ǘƘŜ DǊƻǳǇΩǎ ŀŎǘƛǾƛǘƛŜǎ ƛƴ ŜŀŎƘ ƻŦ ǘƘƻǎŜ ǎǘŀǘŜǎ, together with its corporate activities during the financial year follows. 
 
BULLABULLING GOLD TENEMENTS ς WA 
 
Jervois retains a production and sales royalty over the above site equal to $30.00 per oz for the first 400,000 oz of gold production and 
then $20 per oz thereafter unlimited.  Shareholders should realize that with production of 2.1million oz forecast over a mine life of 12 
years future income to Jervois would be substantial. 
Last quarter Jervois reported on the encouraging pre-feasibility study completed by Bullabulling Gold Limited (BAB). Since that time BAB 
has reported favorably on an updated economic assessment of the Bullabulling Gold Project.  The new mine plan is based on the 
development of four (4) open pit mines targeting a resource of some 2.4 million oz gold.  It is our understanding that the next important 
step will be the completion of a Definitive Feasibility Study (DFS) already in progress.   
The increased printing of paper money worldwide (and the USA in particular) should drive US $ gold prices up.  This should eventually 
underwrite the Bullabulling mine into production.   
 
(Shareholders are encouraged to refer to the recent highlights page of the Quarterly Activity Report for Bullabulling Gold Limited.  This 
report can be found on the ASX website.) 
 
NYNGAN, NSW GILGAI SCANDIUM PROJECT 
Exploration Licences 6009 and 6096 
 
Further to the Jervois Mining Ltd announcement to ASX dated 6th February 2013 advising of the terms of settlement of the dispute with 
EMC Metals Inc, we can advise further as follows:  
 
The Terms of the settlement transfer 100% ownership and control of the Nyngan Scandium Project to EMC in return for a cash payment 
and a percentage royalty payable to Jervois on sales of product from the project.   
The settlement entered into with EMC brings to an end all court actions, claims and counterclaims including claims for damages and 
legal and other costs. 
 
Highlights of the Settlement 
 

¶ EMC obtains 100% of the Nyngan scandium property, rights and exploration tenements 

¶ EMC agrees to pay Jervois AUD$2.6M in cash, with completion no later than 30 June 2014 



  
Page 7 

 
  

JERVOIS MINING LIMITED 

5Lw9/¢hw{Ω w9thw¢ 

FOR THE YEAR ENDED 30 JUNE 2013 

 

¶ Exploration tenements formally transfer on final payment, but EMC has the right to proceed with development and 

implementation of the project now. 

¶ Jervois retains a production royalty on the Nyngan project of 1.7% of sales price for scandium and any other products 

produced from the site 

¶ The production royalty extends for a term of 12 years from first production date and 

¶ The minimum royalty payable is based on an assumption for 10 tonnes per annum of scandium oxide production. 

 
The settlement is subject to Foreign Investment Review Board (FIRB) approval in Australia, to EMC moving to 100% ownership (with 
prior approval having been given at 50% in 2010.) 
The envisaged Royalty payments are dependent on development of the mine for production and in that event should provide a source 
of useful cash flow to Jervois for a 12 year period. 
The settlement is subject to a number of pre-conditions, one of which was the payment of AUD$1.2M being part of the above 
AUD$2.6M.   
 
Jervois  has received prior to 30th June a  payment of AUD$1.2M as per the terms of the settlement with EMC Metals Inc 
A further and final amount of AUD$1.4M is due and payable on or before 30th June 2014 
The FIRB has approved the ultimate acquisition by EMC Metals Inc of 100% of the Nyngan Scandium Project.  
 
SCANDIUM EXPLORATION PROGRAM  
Syerston, near Condobolin, NSW 
Exploration Licence 7805 
 
A 23 hole (for 500m) aircore drilling program for the Syerston Scandium Project is expected to commence in September, dependent 
on favourable weather.   
 
The program will: 
1. Confirm the Scandium (and other minerals) assays from discovery hole Sy10A (see below). 
 

 Composite 
interval 
from (m) 

Composite 
interval 
from (m) 

Interval 
width 
(m) 

Cobalt 
(Co) 
ppm 

Iron 
(Fe) 
% 

Platinum 
(Pt) 
ppm 

Scandium 
(Sc) 
ppm 

Vanadium 
(V) 

ppm 
 11 23 12 600 39 0.25   

including 11 17-18 7  42.5    
and 13 18 5   0.35   
and 21 23 2 2,197     

 1 23 23    266 653.4 
including 11 22 11    352  

and 4 18 14     809 
 
2. Target several areas of interest to the north and the south of the tenement, including areas within the Tout and Owendale 
complexes.   
 
YOUNG, NSW 
Nickel/Cobalt/Iron Laterite 
Exploration Licences 5527, 5571 and 5152 
 
Renewal reports for the next two years, for all three of the Young Exploration Licences held by Jervois have been submitted to the 
Department and are now awaiting confirmation.  
 
Exploration Licences 5527, 5571, 5152 Young, NSW 
100% NiCo Young (a wholly owned subsidiary of Jervois Mining Limited) 
Nickel and Cobalt in Laterites JORC Resource Upgrade, 2012 
 
In the last Quarterly Report (to June 30, 2012) details of the Young Nickel/Cobalt JORC resources upgrade were provided (see a 
summary below).  The report recommended a further 21 hole drilling program to bring the resource up to indicated status.  This is 
currently being planned for early next year.   
 
Summary of JORC Resource Upgrade, 2012  
 

¶ JORC Inferred Resource of 92.5Mt at 0.8% Ni, and 0.06% Co above a cut off of 0.6%Ni. 

¶ The nickel and cobalt mineralisation remains open laterally to the east and west, and offers excellent potential for extension 
of this resource.  

¶ The resource comprises a higher grade than the previous estimate but at a marginally smaller tonnage. 
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JERVOIS MINING LIMITED 
5Lw9/¢hw{Ω w9thw¢ 
FOR THE YEAR ENDED 30 JUNE 2013 
 

Inferred Resource 

AREA TONNES (Mt) NI % CO % 

Ardnaree 27.0 0.80 0.05 
Thuddungra East 34.6 0.77 0.08 
Thuddungra West 20.5 0.81 0.07 
Tyagong 10.4 0.88 0.03 

TOTAL 92.5 0.80 0.06 

 
NICKEL/COBALT IN LATERITE 
Summervale, NSW, Exploration Licence 7281  
 
A renewal report, covering two years, was submitted in January 2013 for EL 7281.  In June 2013 nine units were relinquished as part of 
the renewal.  Previous drilling on magnetic anomalies in these relinquished units produced little evidence for nickel or cobalt 
mineralization. A drilling program on the remaining units, with the aim of establishing an inferred resource, is planned for early 2014 
quarter, or when weather becomes favourable. 
 
 
Nickel and Cobalt Laterite Metallurgy 
The Company has extensive resources of nickel and cobalt at Young (central NSW) Westlynn and Summervale (north of Nyngan). The 
Westlynn resources and the Summervale mineralisation exhibit better nickel grades than those identified at Young (Table 1).  Further 
exploration drilling and assaying of samples is required to confirm this.  
Funding for exploration work, and any necessary R&D follow up, is limited in these uncertain times. Therefore, the metallurgical work 
carried out by Jervois Mining (JRV) is now specifically targeted and relatively small scale. The work is carried out/supervised by Dr Hal 
Aral, Metallurgical Consultant, and Research and Development Manager for JRV. 
 

¢ŀōƭŜ мΦ ¢ƘŜ ǾŀǊƛŀǘƛƻƴǎ ƛƴ ǘƘŜ ŎƘŜƳƛŎŀƭ ŎƻƳǇƻǎƛǘƛƻƴ ό҈ύ ƻŦ Ww±Ωǎ bƛΣ /ƻΣ {Ŏ ƻǊŜ ǎŀƳǇƭŜǎ 

SUMMERVALE Al2O3 Co Cr2O3 Fe2O3 MgO MnO Ni Na2O SiO2 

SV 45/37-38m  2.87 0.027 0.81 19.65 25.20 0.32 0.96 0.96 37.90 

SV 45/43-45m  2.22 0.030 0.95 25.93 21.76 0.29 1.08 0.34 37.22 

SV 49/44-45m  1.70 0.035 0.88 23.18 20.10 0.30 0.64 0.80 42.96 

SV 56/41-42m  5.73 0.065 1.73 47.38 2.78 0.66 1.17 1.22 30.70 

SV 56 42-43  4.15 0.056 1.40 38.7 5.41 0.57 1.12 1.23 36.10 

 

WESTLYNN Al2O3 Co Cr2O3 Fe2O3 MgO MnO Ni Na2O SiO2 

NA129/49-50 * 2.42 0.026 0.988 18.92 21.3 0.234 0.962 1.24 43.3 

WESTLYNN 
COMPOSITE ** 2.55 0.049 1.005 17.45 23.0 0.305 0.903 1.155 43.6 

* LOI = 9.31%; ** LOI = 8.62 
 

SAMPLE Sc Ni Au Pt Pd Fe Cr Mg Mn V 

SYERSTON ppm ppm ppm ppm ppm % ppm % ppm ppm 

SY10A 14-15 365 1555 0.17 0.34 0.049 42.1 2870 0.38 2400 898 

 

SAMPLE Ni Co Sc Cr2O3 Fe2O3 MgO MnO CaO Na2O V Zn 

YOUNG % ppm ppm % % % % % % ppm ppm 

Low grade 0.53 408 28 0.85 23.88 10.66 0.21 1.29 0.12 153 132 

Medium Grade 0.90 1085 28 0.96 23.88 11.41 0.51 1.01 0.13 116 254 

High Grade 1.22 740 16 0.52 13.50 17.41 0.21 0.53 0.08 62 240 

 
The metallurgical work was largely the follow up of the work recommended in the 2012 Annual Report and included the assessment of 
metallurgical extraction options. Through years of research, it has become clear that hydrometallurgical treatment is prone to many 
logistical problems. These include: 

 

¶ Self-ǇǊƻŘǳŎǘƛƻƴ ƻŦ ǎǳƭǇƘǳǊƛŎ ŀŎƛŘ ŦƻǊ Ww±Ωǎ .ŀƪŜ ŀƴŘ [ŜŀŎƘ ǇǊƻŎŜǎǎ requires large tonnages of sulphur. Sulphur prices 
fluctuate widelyand therefore is an expensive option. Pyrite can be used as an alternative but initial attempts to 
secure annually +1 million tonne pyrite is difficult to procure and Australian pyrite from is often contaminated with 
arsenic. 
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JERVOIS MINING LIMITED 
5Lw9/¢hw{Ω w9thw¢  
FOR THE YEAR ENDED 30 JUNE 2013 

¶  Hydrometallurgical treatment using hydrochloric acid (HCl) is an option. The cost of raw material (common salt) is 
lower but salt needs to be purified on site and brought to electrolytic grade. Furthermore, hydrochloric acid has 
high vapour pressure and therefore more volatile than sulphuric acid. This makes it more corrosive to the plant 
equipment plus creates more complicated OH&S issues. Also, hydrochloric acid dissolves not only nickel, cobalt and 
magnesium minerals but also iron oxides. The elimination of iron from the pregnant (leach) liquor becomes a 
tedious and costly exercise. 

 

¶ The Nitric acid route is an attractive alternative to smelting as the acid can be made on site from air and natural gas. 
However, the nitric acid leach liquor (mainly magnesium, aluminium and iron nitrates) needs to be evaporated to 
dryness and ignited at 400-500 oC to regenerate the nitric acid. This step of the process consumes costly power.  

 

¶ Good quality water is needed for all hydrometallurgical treatment. Australianateritic ores have high salt contents 
and require the expensive reverse osmosis plants, on site. 
 

¶ The product of hydrometallurgical treatment is a mixed nickel-cobalt hydroxide which still needs to be converted to 
metallic nickel by electrowinning or smelting. 

 
An alternative to hydrometallurgy is pyrometallurgy; smelting the ore with a reductant. Smelting needs only coal (reductant) 
and electricity.  
Ww±Ωǎ bƛ-Co and Sc tenements have reliable access to electricity and coal within NSW.  
Smelting requires little water. The quality of water on site is not detrimental to the smelting process. The smelting product is 
an alloy of Fe and Ni. Previous research on smelting showed that the feedstock should have minimum 1.0% Ni or 
preferentially at least 1.3% Ni to be smelted cost effectively. For that reason, JRV made every effort to upgrade the nickel 
content of its ores by applying simple cost-effective beneficiation methods and sintering with coal.  This will be discussed 
later.  
 
Other R&D work included: 
 

1) Physical upgrading of Summervale ore by simple techniques such as colour sorting, screening and magnetic separation. 
Resultant nickel concentrates were possibly suitable feedstock for ferronickel production.  
 

2) Presentation at the ALTA Conference in Perth on 27 May 2013.  
 

3) A demonstration of the viability of making upgraded feedstock by sintering with coal in Germany. 
 

4) Investigating smelting at larger-scale via tests at Wollongong University, NSW.  Aim is (a) a potential method that does not 
require the use of acid and (b) a process that generates only negligible amount of waste. 

 
5) Investigation of the partitioning of scandium between slag and metal fraction when the scandium-rich Syerston ore is 

smelted. 
 

 
Summervale - Physical Beneficiation by Colour Sorting  
 
Upgrading ores using physical beneficiation methods is cheaper than methods employing chemicals and power. The rejection of barren 
light coloured lizardite from Summervale ore upgraded the nickel content in the remaining dark coloured fraction (Fig. 1).  
A visual (hand) sorting test on the Summervale drill core sample showed that rejection of 20 wt % of light colour fraction upgrades the 
ore from 0.96 to 1.12% Ni (Table 2).  
The rejected light colour fraction contained 0.29% Ni. 
 
 
 

Table 2. The variations in the chemical composition of Summervale drill core samples 

Sample Al2O3 Co Cr2O3 Fe2O3 MgO MnO Ni Na2O SiO2 

HEAD 2.87 0.03 0.81 19.65 25.20 0.32 0.96 0.96 37.90 

Light 0.60 0.01 0.41 3.85 38.90 0.11 0.29 0.28 43.20 

Dark 3.44 0.03 0.91 23.60 21.78 0.37 1.12 1.13 36.58 
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JERVOIS MINING LIMITED 
5Lw9/¢hw{Ω w9thw¢  
FOR THE YEAR ENDED 30 JUNE 2013 
 
 

 
 
 

 
Fig. 1. Colour sorted Summervale ore; the light colour fraction (lizardite) contains little nickel, iron, chromium and manganese. 

 
Summervale - Physical Upgrading by Sizing  
 
When a one meter section of core sample was wet screened into 5 size fractions, then decanted, dried, weight and analysed, the nickel 
content in the finest size fraction upgraded from an initial 0.96% Ni to 1.44% Ni. This fraction represented 76.1% of contained nickel. 
The results are shown in Table 3.  
The data also showed that the nickel recovery would increase to 84.8% if -850 µm is accepted as ore. The average grade of this ore 
would be 1.383% Ni and suitable for smelting and making ferronickel or pig nickel. The remaining +850 µm (29 wt%) would be disposed 
of onsite and would contain on average 0.383 % Ni. 
 
 
 

Table 3. The variations in the chemical composition of Summervale drill core samples 
SV45/ 37-38m Weight 

(%) 
Al2O3 Co Cr2O3 Fe2O3 MgO MnO Ni Na2O SiO2 

HEAD 100 2.87 0.027 0.807 19.65 25.2 0.316 0.957 0.958 37.9 

+1700  22.0 0.73 0.011 0.457 6.25 37.7 0.124 0.348 0.24 41.9 

+850  7.0 1.12 0.016 0.611 11.04 34.6 0.185 0.494 0.22 40.3 

+425  6.0 1.75 0.024 0.958 16.78 29.9 0.349 0.745 0.28 38.6 

+212  4.7 1.98 0.039 1.77 21.02 27.6 0.578 0.809 0.26 35.7 

-212  50.6 3.57 0.019 0.485 17.32 20.9 0.273 1.44 0.52 44.4 
 
Summervale - Physical Upgrading by Magnetic Separation  
 
A +2mm size Summervale drill core sample was sieved to obtain +2mm and a -2mm fine size fraction. The fine fraction was then 
subjected to a weak (1000 Gauss) magnetic separation to obtain magnetic and non-magnetic fractions. Nickel was upgraded in the 
magnetic fraction from 1.12% to 1.575% (Table 4). This represented 47.5% of the contained nickel. The results of a similar treatment on 
another section of the drill core are shown in Table 5. 
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Table 4. The variations in the magnetic fraction compositions of Summervale drill core sample SV 56/42-43 

SV 56/42-43  Wt % Al2O3 Co Cr2O3 Fe2O3 MgO MnO Ni Na2O SiO2 

HEAD  -2mm  75.14 4.15 0.056 1.4 38.7 5.41 0.569 1.12 1.225 36.1 

Non-magnetic 54.10 6.03 0.034 0.901 28.27 7.44 0.382 1.025 0.89 44.7 

Magnetic 25.40 1.76 0.126 2.96 77.38 2.51 1.175 1.575 0.2 9.71 
 

Table 5. The variations in the magnetic fraction compositions of Summervale drill core samples SV 56/41-42 

 Weight 
(%) 

Al2O3 Co Cr2O3 Fe2O3 MgO MnO Ni Na2O SiO2 

SV56/41-42m  100 5.73 0.065 1.725 47.38 2.78 0.66 1.17 1.22 30.7 

Magnetic 1nd Pass  12 1.79 0.13 2.72 75.61 1.94 1.055 1.89 0.18 10.7 

Magnetic 2st Pass  21 0.98 0.122 3.08 84.02 2.27 1.005 1.42 0.1 5.41 

άbƻƴ-ƳŀƎƴŜǘƛŎέ  67 7.63 0.038 1.01 28.82 3.28 0.385 0.92 1.12 42.8 

 
The magnetic fraction represents 33 wt% of the sample and 45% of the contained Ni. This fraction would have an average grade of 
1.59% Ni. The non-magnetic fraction with Ni grade of 0.92% would represent 67wt% of the whole sample and 53% of the Ni in the ore.  
 
Low intensity wet magnetic separation on fine particle size samples generated products with grades reaching up to 1.9% nickel. This 
was due to improved liberation of magnetic and non-magnetic fractions from each other. 
 
These findings; based on laboratory-scale tests, were presented in Perth to the delegates of ALTA International Conference on 27 May 
2013. 
 
Benefits of making Ferronickel (pig nickel) by Smelting 
Ferro (or pig) nickel from JRV ores can be produced by smelting and would consume only coal and electrical power. Smelting  also 
leaves all impurities in the slag -  least harmful waste disposal. Alternatively, slag could be poured into moulds to make construction 
materials such as bricks, pavers, tiles, concrete slabs, and panels.  
 
Smelting Test in Germany  
 
Microwave melting tests, aimed at making alloys,  were undertaken  in Germany in October 2012. A JRV  drill core sample, sourced from 
Young (NSW), was sent to JPM Silicon GmbH Laboratories (JPM Silicon) in Braunschweig Germany. JPM Silicon specializes in Microware 
Smelting and Silicon production.  
 
Two scoping tests in Germany showed that the Young nickel/cobalt laterites can be smelted in a microwave furnace to produce a 
mixture of ferronickel/ ferrochrome alloy. The photographs in Fig. 2 ǎƘƻǿ ǘƘŜ ΨǇǊƛƭƭǎΩ ǇǊƻŘǳŎŜŘ ǳǎƛƴƎ ǘƘŜ ƳƛŎǊƻǿŀǾŜ ǎƳŜƭǘƛƴƎ ǇǊƻŎŜǎǎΦ 
Details of the experiments and microwave device must remain confidential. 
 

   
Fig. 2. Ferronickel prills made in Germany in October 2012. 

 
JPM Silicon claim that, compared with DC arc technology, microwave technology will save energy and improve manufacturing 
efficiency, which could cut production costs by as much as 50%.   
 
They  further claim that microwave technology is more environmentally friendly and releases less greenhouse gases, with no sulphur 
dioxide emissions, compared with hydrothermal treatment. 
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Microwave heating does present challenges: 
 

¶ Scaling up the technology to a commercial size 

¶ aƻǎǘ ƳƛŎǊƻǿŀǾŜ ǎƳŜƭǘŜǊǎ ƻǇŜǊŀǘŜ ƻƴ ΨōŀǘŎƘΩ ƳƻŘŜ όŀƭǘƘƻǳƎƘ ǘƘŜǊŜ ŀǊŜ ŀǘǘŜƳǇǘǎ ǘƻ ƳŀƪŜ ƻǇŜǊŀǘƛƻƴ Ŏƻƴǘƛƴǳƻǳǎύ 

¶ Optimisation of the microwave smelting may be difficult. 

¶ The conditions inside the microwave furnace are still not fully understood 
 

Nevertheless, Microwave Smelting proved  successful. Testing demonstrated that metallic ferronickel can be produced directly by 
heating Young laterite with or without the addition of fluxing material.  Further tests were performed in May 2013 in Germany, on 
slightly larger size samples.  These tests confirmed the previous findings and produced larger size alloys, as shown in Fig. 3. 
 
 

 
Fig. 3. Metal droplets collected in two occasions from the bottom of the crucibles. 

 
 
Sintering Tests in Germany in May 2013 
 
Microwaves are often used for sintering of various materials in rotary kilns as a quick and clean method compared to gas fired furnaces. 
{ƛƴǘŜǊƛƴƎ ƻŦ Ww±Ωǎ ¸ƻǳƴƎ ƭƛƳƻƴƛǘƛŎ ƻǊŜǎ ǿŀǎ ǘǊƛŀƭƭŜŘ ƛƴ DŜǊƳŀƴȅ ƻƴ ŀƴ ут Ǝ ǎƛȊŜ ǎŀƳǇƭŜ ƳƛȄŜŘ ǿƛǘƘ мо Ǝ ŎƘŀǊŎƻŀƭΦ ¢ƘŜ ƘŜŀǘƛƴƎ was carried 
out under the test conditions shown in Fig. 4.  
A maximum temperature of 950 °C was reached within 12 minutes. The product was largely sintered, but a few metal alloy droplets also 
formed, as shown in Fig. 5.  
 

 
Fig. 4. Experimental data from experiment Young II. 

 
 
Chemical analyses of the samples, before and after heating (Table 6), showed an increase in all element concentrations. This was the 
result of the removal of moisture(molecular water from limonite) and partial reduction of Fe2O3 to FeO and magnetite (Fe3O4). 
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Fig. 5. Slag sticking to the crucible, sintered sponge with alloy at its tip, and small droplets of alloy. 

Sample = Young laterite. 
 

 
 
 

Table 6. The chemical analysis of microwave sintered products made in Germany 

Tests in 
GERMANY 

Al2O3 CaO Cr2O3 FeO MgO Mn3O4 TiO2 Co Ni Cu Na2O SiO2  

% % % % % % % % % % % %  

Young HEAD 9.09 0.14 1.36 46.6 4.0 0.11 0.20 0.037 0.842 0.008 0.08 18.16  

XY2H 10.8 0.58 1.86 61.75 6.30 0.17 0.22 0.065 1.16 0.01 0.12 25.67  

YY-2X 11.1 0.54 2.02 61.24 6.07 0.17 0.20 0.056 1.17 0.01 0.11 25.35  

YA-3 10.8 13.3 1.75 50.30 5.75 0.17 0.21 0.048 0.90 0.01 0.09 24.28  

Y-2 8.0 0.65 1.53 29.85 12.5 0.54 0.58 0.094 1.30 0.01 0.15 48.78  

YOUNG II 
Sintered 10.8 0.32 2.69 55.06 6.39 0.15 0.22 0.055 1.43 0.01 0.08 23.00  

*  This sample contained 14.2% moisture;   Note that the low nickel content (0.9% Ni) of Test YA-3 is due to the dilution effect of Ca-
oxide added to the sample as fluxing material. Similarly, the nickel content would upgrade further if 25 wt% silica was not added as a 
flux to sample Y-2.  
 
Sintering with charcoal generated a magnetic fraction which contained up to 1.43% Ni. The starting sample had a nickel content of 
0.84% Ni. Repeat of sintering tests consistently gave upgrade from initial 0.842% Ni to over 1.0% nickel. This showed that sintering 
could be an easy way of upgrading the nickel content over 1.0%, a prerequisite for cost-effective ferronickel production. 
 
Smelting Tests at Wollongong University 
 
This new development for the treatment of lateritic nickel ores was explored further by performing kilogram scale smelting tests with 
the Advanced Microwave Technologies Pty Ltd at Wollongong University.The aims of the microwave tests at Wollongong University 
were to: 
 

¶ Determine if microwave smelting could be scaled up to treat kilogram size samples 

¶ Identify if the sample to carbon ratio for the limonitic ores could be increased. 

¶ Gain insight about the smelting nature of a variety non-limonitic ores. 

 
The microwave operating systems of JPM in Germany and of AMS at Wollongong differed from each other. In Germany, the smelting 
was done at a single mode cavity where the microwaves were carefully focused on the crucible whereas in Wollongong a resonant 
microwave system was used. In the latter system microwaves were spread to a larger area allowing heating tens of kilograms of sample. 
At single mode cavity system microwave usage efficiency was higher but the mass of sample to be heated was restricted to less than 
hundred grams size. The furnace used at Wollongong is shown in Fig. 6. 
 
The tests were done in insulating material lined terracotta pots as shown in pictures below (Fig. 7). The use of terracotta pots instead of 
highly expensive silica pots was an innovative approach and saved JRV thousands of dollars during the test work. At the end of 
microwave smelting, the alloy sank to the bottom or made small prills ("ball bearings") and recovered by crushing (Fig. 8). The lumps 
and prills ("ball-bearings") were collected easily with a hand magnet. 
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Fig. 6. 100 KW microwave power generator (left) and the microwave furnace (right) at Wollongong University. 

 
 

  
 

 
Fig.7. Insulating material lined terracotta pots before and after heating in the microwave furnace. 

 
The amount of sample used in each test, and the alloys recovered, are shown in Table 7. In these tests, the amount of coal mixed with 
the samples varied from 11 to 17 wt% of the ore. 
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CƛƎΦ уΦ /ǊǳǎƘƛƴƎ ǎƳŜƭǘŜŘ ǇǊƻŘǳŎǘǎ ǿƛǘƘ ƘŀƳƳŜǊ ό¢ƻǇΤ Φ bǳƎƎŜǘǎ ŀƴŘ άōŀƭƭ-ōŜŀǊƛƴƎǎά ƻŦ ŦŜǊǊƻƴƛŎƪŜƭ ŎƻƭƭŜŎǘŜŘ ŦǊƻƳ ŎǊǳǎƘŜŘ ƳŀǘŜǊƛŀƭ 

(Middle and Bottom).  
 
Several of the hand or magnet picked prills were analysed. The results , shown in Table 8 demonstrat that alloys containing up to 10.4% 
Ni can be made from JRV's lateritic ores. Although the nickel grade was approximately half of the market requirements, this product 
contained additional metals (Cr, Si, Mn) that could be advantageous for its use in stainless steel making.   
 

 
 



  
Page 16 

 
  

JERVOIS MINING LIMITED 
5Lw9/¢hw{Ω w9thw¢  
FOR THE YEAR ENDED 30 JUNE 2013 

 
Table 7. List of samples used in microwave smelting their weights and masses of alloy recovered 

ALLOY SAMPLES - Wollongong 

Young Limonitic  
Sample L1  Out of 1073g Young limonite120g nuggets and ""ball bearings"" made 

Young Limonitic  
Sample L4  Out of 1008g Young limonite 100g nuggets and ""ball bearings"" made 

Young Limonitic  
Sample L6  Out of 1007g Young 113g nuggets and ""ball bearings"" made 

Young Limonitic  
Sample L7  Out of 1066g Young limonite 103g nuggets and ""ball bearings"" made 

Young High Grade Sample 
YA301A 

Out of 1153g high-grade limonitic Young ore 80g nuggets and "ball bearings" 
made 

Young High Grade Sample 
YA301AY Same as YA301A; repeat analysis. 

Young Saprolitic ore 1  Out of 1033g Young Saprolite 94.5g nuggets and ""ball bearings"" made  

  

Summervale Saprolitic 
Sample SCAV 7A  Out of 1063g Summervale Scavenger-7  118g nuggets and ""ball bearings"" made 

Summervale Saprolitic 
Sample SCAV 7B  Out of 1055g Summervale Scavenger-7  55g ""ball bearings"" made 

Summervale Magnetic 
Sample MAG1Y Out of 1050g magnetic fraction >105g metal alloy made 

Syerston 
Sample SY10A/18-19 m  

Approximately 1020g JRV's Syerston scandium ore with little nickel, cobalt and 
platinum group metals gave 89.2g nuggets and "ball bearings". 

 
Table 8. Chemical analysis of alloy samples made from JRV's various lateritic ores 

Wollongong 
Tests 

 

Ni Co Fe Si Cr Mn TOTAL 
SUM  

w/o Fe 

% % % % % % % % 

L 1 4.18 0.327 94.3 0.17 0.40 0.01 99.4 5.1 

L 4 3.8 0.268 83.7 2.95 0.43 0.02 91.2 7.5 

L 6 3.31 0.299 89.2 1.32 0.91 0.02 95.1 5.9 

L 7 3.7 0.317 91.2 0.57 0.57 0.01 96.4 5.2 

4.5 
Average 

3.75 
Average 

0.292      
Average 

5.9 

         

YA301 A 10.4 0.617 76.7 4.95 1.55 0.05 94.3 17.6 

YA301 AY 10.3 0.656 76.6 4.11 1.59 0.05 93.3 16.7 

 
Average 

10.35 
Average 

0.637      
Average 

17.1 

         

SAP 1 4.8 0.414 78.8 2.63 1.04 0.07 87.8 9.0 

         

SCAV 7A 4.85 0.176 79.6 4.1 1.48 0.10 90.3 10.7 

SCAV 7B 4.91 0.194 70.90 1.16 0.78 0.03 78.0 7.05 

6.9 
Average 

4.88 
Average 

0.188      
Average 

8.9 

         

SY10A 
Not 

available         

 NOTE: Al2O3, CaO, MgO, TiO2 and Na2O are all below detection limit; samples also contain 150 to 270 ppm copper. 
 
 
The nickel grades of the alloys could be further increased if a sintered ore was used as a starting material. 
 
In the absence of Al2O3, MgO, Na2O, CaO and K2O, the Si is considered to occur in metallic form as silicon (Sio) or silicon carbide (SiC). 
Electron microscopy tests are needed to determine if Si is silicon metal or silicon carbide. Both Sio and SiC as well as Cr, Mn (and 
vanadium) are desirable additives in making stainless steel, and therefore the JRV's alloy might attract a premium price.  
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In the case of the Summervale sample, the chemical analysis of the magnetite concentrate (MAG 1Y) was made of 90.5% Fe, 3.2% Ni, 
0.4% Cr and up to 2% silicates. The remainder (approximately 4%) is expected to be the carbon incorporated into the iron.  
 
There were difficulties in chemical analysis of alloy samples at ALS Global Lab in Brisbane.According to ALS it was extremely difficult and 
in most cases impossible to digest the alloy samples in acids including hydrofluoric acid. The acid digestion, in almost all cases, left 
behind an undissolved residue as shown in Fig. 8. For this reason the chemical analysis values provided in this report may be lower than 
their real values. 
 
This view is supported by calculations using the analysis of the slag and head samples shown in Table 9, and taking the weights of the 
alloy samples. For example, the estimated nickel content of YA301A would be 15.7% instead of the measured 10.4%, of SCAV 7B 6.9% 
Ni, not 4.9% and L7 4.5%, not 3.7%, indicating in general an 18 to 34% difference. 
 

 
Fig. 8. Undissolved alloys remaining after digestion in strong acid. Picture from ALS Global. 

 
 
Table 9 shows the chemical analysis of head and slag samples. This data show significantly less nickel, iron and more magnesium (and 
silica) in the slag when compared with their starting (Head) material. Chromium and manganese were partitioned similarly between slag 
and the alloy. 
 

Table 9. Chemical analysis of head and slag samples made from JRV's various lateritic ores 

SAMPLE Ni Co Cr Fe Mn Mg Ca Na Sc V Zn 

 ppm ppm ppm % ppm % % % ppm ppm ppm 

YLIM (Head) 5340 408 5830 16.7 1615 6.43 0.92 0.09 28 153 132 

L7SLAG 600 31 6710 6.21 2240 8.67 1.22 0.33 39 188 22 

            

YSAP (Head) 9000 1085 6540 16.7 3920 6.88 0.72 0.10 28 116 254 

            

YSCAV7 (Head) 8980 325 3680 15.9 2290 11.45 0.11 0.15 23 46 153 

SCAV7B SLAG 2940 90 3690 6.48 3030 15.55 0.16 0.33 30 49 4 

            

YA301 (Head) 12200 740 3540 9.44 1630 10.50 0.38 0.06 16 62 240 

YA301A SLAG 3140 154 2520 3.67 1810 16.10 0.55 0.21 20 49 24 

* SiO2 is not available 
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Future Work 
 
 
 

 
Fig. 9. One of the rotary microwave sintering kilns of Wollongong University (NSW). 

 
- It is likely that the existing alloy analyses at a commercial laboratory under estimated the nickel content by 18 to 33%. Therefore, an 
alternate ferronickel analysis method is needed to repeat some of the analyses. 
 
- Perform 10-15-kg scale microwave sintering tests in a reducing atmosphere with the aim of making upgraded feedstock with nickel 
graders reaching 1 to 2%.  
 
- Investigate Microwave sintering in a mildly reducing atmosphere at temperatures between 1000 and 1100 oC and Investigate if the 
ǎƛƴǘŜǊŜŘ ǇǊƻŘǳŎǘ ŎƻǳƭŘ ōŜ ǎƳŜƭǘŜŘ ƛƴ ŀƴ ƛƴŘǳŎǘƛƻƴ ŦǳǊƴŀŎŜ ŀƴŘ ŦŜǊǊƻƴƛŎƪŜƭ ŎƻƴǘŀƛƴƛƴƎ җмл҈ bƛ Ŏŀƴ ōŜ ƳŀŘŜ ŎƻƴǎƛǎǘŜƴǘƭȅΦ 9ǎǘŀōƭish 
realistically the expected recoveries and processing efficiencies, processing costs and capital requirements for both.  
 
- Explore design options and parameters if the Hybrid Smelting Process could be operated at a continuous mode instead of batch mode. 
 
- If the results of hybrid smelting are promising, aim to find a joint venture partner to build/operate a small-pilot size demonstration 
plant, located possibly at Wollongong University, NSW.  
 
- Weigh the economics of being a high-grade stainless steel ingot producer against only a ferronickel (pig nickel) producer in NSW. 
Explore the viability of collaborating with the owners of chromium tenements south and southwest of Young (Gundagai and 
Wallendbeen) and with the owners of manganese deposits near Grenfell (~50 km northwest of Young), Thuddungra (~25 km northwest 
of Young) and Cootamundra (~45 km southwest of Young).  Various high-grade stainless steel compositions are shown in Table 10 to 
show nickel, chromium and manganese are the essential components of high-grade stainless steel. 
 
- Investigate if the slag fraction of the melt could be poured into moulds to make construction materials. 
 
- Identify technologies to recover heat from cooling slag and convert it to electricity.  
 
- Depending on the opportunities that may arise, keep in touch with the nitric acid route of nickel production. Especially focus on 
improving the nitric acid recycling and reducing the power consumption. 
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EXPLORATION IN WESTERN AUSTRALIA  
 

 
 

Western Australian Exploration Activities 
 
Exploration in a number of projects in WA was completed during the year. Geochemical soil sampling surveys were completed on 
Exploration Licence 29/861 at the Mt Ida Gold Project, Exploration Licence 77/1345 at the Lake Giles Project and for the Nalbarra 
Project on Exploration Licence 59/1257 (100% owned by Jervois Mining Limited). A reconnaissance survey with a Spectrometer was 
completed on the Lake Austin Project which is 25 kilometres south west of the gold mining town of Cue in the Murchison Goldfield.   
Exploration focus was on uranium and potash mineralization, but also has potential for palaeochannel placer deposits from nearby gold 
mines. 
 
Tenements surrendered during the year were Exploration Licence 29/652 at Barlee East, Exploration Licences 77/1398, 77/1397, 
77/1460 and 77/1461 at Lake Barlee (100% owned by Goldpride Pty Ltd a wholly owned subsidiary of Jervois Mining Limited), 
Exploration Licence 77/1333 at Barlee West, Exploration Licence 30/388 at Ularring, Exploration Licences 77/1440, 77/1441 at Barlee 
Central, Exploration Licence 77/1884 at Bulga (100% owned by Jervois Mining Limited) and Exploration Licence 59/1576 at Badja (50% 
owned by New Age Exploration Pty Ltd / 50% owned by Jervois Mining Limited). The surrenders were completed in favour of 
exploration projects with higher potential for gold mineralization, copper mineralization and uranium.  
 
Exploration Licence Application 29/861ς Mt Ida Project 
100% Jervois Mining Ltd 
 
In early July 2012, Jervois Mining Limited returned to exploring for gold, pegging Exploration Licence 29/861 in the Mt Ida Greenstone 
Belt. 
 
The historical production from Mt Ida was over 290,000 ounces of gold from underground mines, while the nearby Timoni Gold Mine 
(Copperfield) produced over 260,000 ounces of gold and Bottle Creek has a recorded production of 39,000 ounces of gold. 
 
The tenement was pegged following studies of previous work done by Delta Gold Limited in the mid 1990Ωǎ ǎƘƻǿƛƴƎ ǘƘŜ ǇǊŜǎŜƴŎŜ ƻŦ ǘƘŜ 
Bottle Creek Shear with convergence of the Mt Ida Fault.  The Mt Ida Fault is a major lineament that has been the source of many gold 
discoveries along its 200 kilometer strike length. 
 
A geochemical soil sampling programme was completed during the June quarter.  The programme was undertaken on grid lines 200 
meters apart, with samples taken at 25 meter intervals, 389 samples were taken.  The work resulted in a number of subtle gold 
anomalies as shown on the topographic map below. 
The work was encouraging and an auger soil drilling program has been proposed to drill through the alluvium and transported soil to 
test the anomalies. 
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The nature of the colluvium and alluvium soils encountered in the survey generally lead to subtle anomalies as shown with sample lines 
200m apart.  Further work is warranted using a mobile auger rig between the lines to complete the west side of the tenement. The 
difficulty in accessing the ground was due to the thick scrub and trees.  
 
Exploration Licence 59/1257 - Nalbarra Project 
100% JERVOIS MINING LIMITED  
 
Following a discrete assay result of 0.23ppm (230 ppb) gold from samples being tested for uranium, it was decided to expand 
exploration at the Nalbarra Project to include gold. Commercial grades of gold have occurred upstream of the Nalbarra Project at 
Curara Well Gold Mine and at Kirkalocka. The Nalbarra Project covers a large palaeo-channel system that may have been enriched with 
gold from the Kirkalocka Greenstone belt a few kilometres east and upstream of the project.  Gold is known to occur in palaeo-channels 
as placer deposits downstream from gold mineralization.  The distance from the Curara Gold Mine to the edge of Project area is 
approximately 12 kilometres.  The length of the palaeo-channel trunk valley system is over 30 kilometres and therefore represents a 
substantial target for gold mineralization. The granites which surround the greenstone belt are a source of uranium mineralization. 
 
A soil geochemical survey has been completed to cover the trunk valley drainage system. 
 
The lines of sample are 2 kilometres long with samples taken at 50 meter intervals along the lines. The lines are 500 meters apart. 
Nineteen hundred and sixty eight samples were taken and assayed for gold (Au ppb), uranium (U ppm) and vanadium (V ppm). 
 
The results indicated that a gold anomaly does not occur along the drainage system. However the samples were also assayed for 
uranium (U) and vanadium (V). Assays indicated that uranium mineralization was apparent in a wide zone at the eastern end of the 
survey. Downstream to the west the mineralization appears to have become more focused. The drainage pattern changes from a series 
of playa lakes to subsurface drainage in carbonates.  A constriction of flow is important in the development of carnotite mineralization 
which is a uranium, vanadium carbonate mineral. Vanadium is commonly present in greenstones (basalts) which is present to the 
upstream of the trunk valley and granitic rock which surrounds the trunk valley. 
 
Constriction features of subsurface drainage are faults, breccia zones or quartz veins, pegmatites or other granitic intrusives.  Work 
confirms that drilling should be done on some of the high background radioactive areas.  
 
An application to extend the tenement life was made so that exploration can continue on this project.  
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 A geochemical soil survey was completed during the June quarter on the grid lines designed to cover the area between previous work.  
The sample lines are 250m apart and samples were taken at 25m intervals along the lines.  As the material being sampled was, alluvial 
(stream), lacustrine (lake) or aeolian (windblown) or a combination of these different types of sediments again a subtle anomalous 
surface expression was expected. 
 
The results were combined with the previous assays taken north and south of the current survey to provide the plan below that 
indicates that the drainage system has an anomalous gold signature that warrants follow up work. 
 
It is recommend that an air core drilling program across the drainage system, to test for palaeo-placer gold mineralization at the base of 
the drainage system, be implemented when funds are available. 


