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ABSTRACT

Activities to advance the Maydena Sands project continued despite the lingering global 

economic uncertainties which dampen demand for products based on high purity silica 

flour and sand. The recent fall in oil prices and the Australian dollar, if sustained over 

the longer term, could be advantageous to the project’s economics.

Acid leach tests to clear iron stain and the use of coal spirals for the removal of 

carbon/organics from the sand, both showed promising results on which further work 

will be based in 2015.

Geological data digitisation has been completed, with the generation of a digital deposit 

model to assist with quarry planning purposes going forward.  

Environmental Base Line Studies were completed, with no ‘project stoppers’ emerging.  

Marketing activities continued with a focus on East Asia and, to some extent Australia, 

with mixed results.                                                        

Encouraging are the improvements achieved by TasRail and State Governments moves 

towards a solution to mitigate seaborne freight costs for products in and out of 

Tasmania.

Keywords:
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1. INTRODUCTION

This report outlines activities by Maydena Sands Pty. Ltd. during its tenth year of 

tenure of Retention Licence 2/2003, granted for a four year period to 9.01.2008

and then renewed annually to 09.01.2015.

This tenement has its origins in EL 17/1998 of 7sq.km previously held and 

operated by J.J. McDonald &Sons Mining Pty. Ltd.   The current tenement of 

4sq.km is located just south of the sealed Gordon River road approximately 4 km 

west south west of Maydena (pop. 250 approx.) and about 90 km by road from 

Hobart (Fig.1).   There is good access to and within the prospect area.   Power, 

water, housing and basic facilities are readily available from within a short radius 

of the prospect.  The last few years saw the progressive upgrade of the narrow 

gauge New Norfolk-Maydena rail line to passenger standard but only as far as 

the entrance to the Mt Field National Park. After a recent assets review, TasRail

resolved to hand over the Derwent Valley Railway line west of Boyer to tourist 

and heritage operators in a deal yet to be finalised. In this context, mooted 

upgrades to freight standard of the entire stretch are now highly unlikely. An 

alternative rail loading facility, a major freight hub at Brighton, approx. 65km by 

road east of Maydena has been completed and is now fully operational. A 700m 

long gravel airstrip is located 3 km north west of the silica sand deposit.

The primary target for investigation, assessment and eventual exploitation

remains the deposit of silica sand and its silica flour matrix located largely to the 

west of the Eastern Quarry, about 1 km south east of Pine Hill (Fig.2).

The overall aim of the investigations is to determine if a commercially viable 

operation can be established, based on products derived from the silica flour, 

silica sand and silica rock resource in the tenement and on various, changing

economic factors.

In view of the growing use of solar power locally and overseas, interest was also 

maintained in the silica rock potential of the tenement.  This raw material, if of 

sufficiently high quality, is used in the production of high purity silicon metal, an 

essential component of photovoltaic solar cells.  Also of potential interest is the 

coarser, higher purity sand fraction for use in the manufacture of technical glass, 

optical glass and solar cell cover glass with high light transmissivity characteristics.
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2. PREVIOUS WORK

Exploration by Pioneer Silicon Industries Pty. Ltd. in 1988/89 identified a lag 

deposit of hard silica rock at the Western Quarry containing a small resource of 

material deemed suitable for the manufacture of silicon. (Fig.2).  From this, 

approximately 19,500 tonnes of crushed, screened silica rock was produced in 

1991 and 1992 for shipment, of which some10,000 tonnes were consigned to 

Pioneer’s silicon smelter at Electrona and about 9,500 tonnes went to Temco’s 

Bell Bay ferrosilicon plant.  Extraction, by Duggans Pty. Ltd. under M.L.1396 P/M, 

virtually ceased upon closure of the Electrona smelter south of Hobart in 1992, 

although a small parcel of 850 tonnes of silica rock is reported to have been 

mined in 1995.  At the end of the earlier exploration work, a small cutting of white 

silica sand, first exploited in the 1970s by ANM (now Norske Skog), was located 

between Pine Hill and the Styx Road in an area now known as the Eastern 

Quarry Area.  Pioneer investigated this deposit in the vicinity of the Eastern 

Quarry by 23 shallow RC drill holes.   Preliminary estimates suggested a 

resource in the order of some 0.75 – 1.5 million cu. m. of mostly low iron silica 

sand containing about 10% of high quality lump silica.  Pioneer terminated 

operations at Electrona before any of this latter material could be used for silicon 

production.

Assay results from a number of subsequent, excavator generated samples by 

the North West Bay Co. Pty. Ltd. from a number of shallow pits supported the

high quality of the resource and, together with sizing determinations on a bulk 

sample, indicated that the sand might be suitable for the manufacture of table 

ware glass.

During its tenure of EL 17/1998, which contained these deposits, J.J. McDonald 

& Sons Pty. Ltd., using the air core drill sampling method, completed 43 drill 

holes totalling 553 m which outlined a raw material resource of about 6 million 

tonnes of loose silica ranging in size from very coarse to very fine.

The drilling also demonstrated that the deposit is more variable, complex and 

higher in iron oxides and other impurities than previous data suggested.
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Laboratory sizing determinations indicated that the deposit is a possible source of 

silica flour as well as glass sand, while geological mapping and interpretation

pointed to a small resource potential for hard rock silica as well.

Preliminary bench scale beneficiation and bulk sample processing tests,

including acid wash tests on samples of the glass size fraction sand, showed that 

the -250 micron fraction could be upgraded to a high quality product containing 

only about 50ppm Fe2O3 without major environmental impact, with levels of iron

as low as 10ppm a possibility.

Sources of good quality limestone and dolomite were noted in relative proximity 

to the silica sand deposit for eventual acid neutralization uses.

The company’s activities in the marketplace identified the natural silica flour as 

potentially the deposit’s most important component economically. This material 

provided the major focus for ongoing geological, processing and marketing 

activities, though the coarser size sand fractions and the hard-rock silica potential 

remain of interest for future attention under the appropriate market conditions.

In early 2004, EL tenure over the area was converted to a Retention Licence

In late 2004, Directors of J.J. McDonald & Sons Mining Pty. Ltd. formed a new 

holding and operating company, Maydena Sands Pty. Ltd., to which the 

Retention Licence and all of the former company’s interests in the Maydena area 

were transferred in April 2005.

Since then, all activities are being conducted under the new Company name.

Details of past activities and outcomes are provided in reports listed in Sections 7 

and 8 below.
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3. ACTIVITIES FOR PERIOD

These included:

3.1 Work Done

 Geological – all available data was digitised with the aim to generate a 

deposit model.

 Palaeodating – radiocarbon dating undertaken.

 Beneficiation:

First round of acid leach tests completed.

Removal of carbon/organic particles from the silica flour and sand feed 

was investigated using coal spirals.

The applicability of the IPJ (in-line pressure jig) to remove “heavies” from 

the silica sand feed is being investigated and assessed.

 Market related activities:

Ongoing market research and monitoring – silica sand, silica flour, display 

panels, technical glass and polysilicon.

Attendance at several important events including:

 Austrade’s Australia Week in China

 China Glass 2014 – Shanghai – renewing contacts with –

 Cencera Corporation – fused silica

 Innoceram – China – fused silica

 Ruitai Materials – Taiwan/China – silica refractories 
and fused silica

 Sinoma Advanced Materials Co. Ltd. – China – fused 
silica

 Zhanjiang Comefar Mining Industry Co. Ltd. – China –
producer of raw materials for glass.

 JinJing Group Co. Ltd. – China – Silica sand and flour
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 Visit to Wuxi Ding Long Company – Wuxi/China –
mining, trading, manufacturing and warehousing 
company.

 TasInvest Forum – focus on Chinese investments in Tasmania –

generated contact with –

 GaoYou Group – silica flour 

 Shandong Qingzhou Micropowder Co. – silica flour, 
silica powder

 China United Assets Appraisal Group – investment

     In addition, Contacts or Meetings with:

 Glass House and Art Glass production centres in Canberra, 
Adelaide  -  silica flour

 James Dodson, Tasmania, Glassblower – Silica flour

 SDI -  Australia – Silica flour

 Danny Wong – China – Glass network product promotion to China

 Quality Minerals & Chemicals – India – Sellers and traders

 BRK Minerals – India – Silica flour (?Trader)

 Bhanwal Mine Chem – India – Supplier of silica products

 Maghsand Porcelain Inc. – Iran – Porcelain manufacturer – not 
relevant

 Alarab Shevczenko – Taiwan – Trader

 Samsung – S.Korea – Silica flour - Exited display panel production

 Shinwon Materials, S.Korea – Silica flour, silica sand

 Piramal Glass Ltd. – Raw materials for glass production to US

 Ozan Tuzcar – Turkey – Silica flour

 SIBELCO - International - Silica flour, silica sand
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 Project Planning:

o Beneficiation and geology-related activities as described above.

o Completed Environmental Base Line Studies.

o Completed topo survey of proposed processing area.

o Occasional update contact with Toll Tasmania re the logistics scene in 
Tasmania.

o Meeting with ANL re logistics, esp. seaborne transport.

o Meeting with TasPorts re port facilities.

o General monitoring of transport logistics systems in Tasmania –
Including TasRail upgrade progress.

o Productivity Commission – Tasmanian Shipping and Freight.

 Community relations:

Occasional contacts with Maydena Development Association.

 Environmental

No action required.

3.2 Statistical Summary

Test Samples generated:

Drill chip check-sample composites : 4 x 5 Kg                                    

Carbon dating : 1 x 10 gm

Acid leach – additional  : 3 x 2 Kg

Acid leach – check samples  : 5 x 30 gm   Kg

Coal Spiral tests :

 :

1 X 70Kg approx

 1 X 130Kg     

IPJ test : 1 X   17Kg
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No. of Samples Analysed :                 26 (approx.)

No. of Analyses :            168 (approx.)

3.3 Expenditure

To Dec 2013 (RL Tenure only) : $983,483.00

Period Jan – Dec 2014

(Including Oct – Dec 2014 Estimate) : $113,956.00 (approx)

Estimated Cumulative Total 

for period of RL Tenure  (to Dec 2014) :       $1,097,439.00 (approx) 

4. RESULTS

4.1 Geological

4.1.1 Data Digitisation

This was one of the major projects undertaken by Melbourne-based AMC 

Consultants for Maydena Sands during the latter half of the year under review.

Based on the new DGA 1994 grid, to date all previous assay and geological data 

relating to the Eastern Quarry sand deposit at Pine Hill has been digitised,

allowing the production of computer-generated, topo-contour based drill hole 

location plans, surface geology plans, geological and assay cross sections, as 

well as a 3-D interactive deposit model.  This should significantly assist with 

quarry layout planning and on-going deposit assessment.  The project is virtually 

completed with a report pending

4.1.2 Radio Carbon Dating

The Geoconservation survey, which was part of the Environmental Base Line 

Studies, identified a near surface occurrence of charcoal-rich silica sand with 

fragments and particles in the sand at GDA co-ordinates 5264052N  466601E 

(MacIntosh 2013)  along the north eastern edge of the deposit.
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Following the suggestion that this material might provide an indication of an age 

of deposition of the silica sand, the minimum of about 10gm of coarse-particle 

charcoal was collected for dating. This proved much more difficult than first 

envisaged. As the material was very friable, a considerable amount of time and 

effort was expended to extract suitably-sized fragments for first stage clean-up, 

including the removal of organic contaminants.

The radiocarbon dating method was selected as the most appropriate approach 

using this material. A brief description of this work, facilitated by P. McIntosh of 

the Forestry Practices Authority of Tasmania, is given in Appendix 1. It was 

undertaken by the Radiocarbon Dating Laboratory, The University of Waikato, NZ

The maximum radiocarbon age obtained using the AMS spectrometer was 

around 40,600 years BP.  This is comparable to the ages of 52,800 yrs BP and 

around 31,600 yrs BP obtained for carbon in two palaeosoil horizons in a 

roadcutting in nearby Maynes Road (McIntosh et al 2012).  It is also considerably 

younger than the maximum 2.6 my BP age suggested by dating pollen from 

material in drill hole 71 (Krummei 2011).

4.1.3 Native Metals and Alloys

Previous mineralogical inspections of the silica sand and flour and derived 

magnetic products indicated the presence of native metals and alloys (Mather in 

Krummei, 1999 and in Krummei, 2002) interpreted at the time to be most likely 

drill-derived contaminants.

SEM scans of silica flour material in 2011 (Krummei, 2012) revealed minute 

traces of native Fe and Ti, as well as alloys of Fe-Ni-Cr and Fe-V-Ti-Ni, the 

origins of which are enigmatic in this setting and in no way drill-related.

Preliminary discussions regarding research into these materials at UTAS/CODES 

were suspended when significant cost escalations were flagged as a result of 

administrative changes affecting the Geology Department at UTAS.
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4.2 Beneficiation

4.2.1 Oxalic Acid Leach Tests 

There were two aspects to the oxalic acid leach tests undertaken this year.

4.2.1.1 Oxalic acid leach tests undertaken on six small variously iron-stained sand 

samples undertaken in 2013 (Krummei 2013) on raw feed ranging from 2.83%

– 0.383% Fe2O3 were successful in reducing iron content to final levels of 20-

30ppm Fe2O3. Though a significant result, the target of 10ppm or less of 

Fe2O3  for was not achieved, possibly due to a leach barrier and perhaps also 

due to minor amounts of residual, iron-bearing, fine carbon particles. The 

leach barrier concept was tested on the +40-250 micron fraction on sample 

101B-1/A which was a subsample of 101B-1 collected from a previously dug 

pit next to drill hole 101 at AGD 1966 co-ordinates 5263882mN 465983mE.In 

previous investigations a particular high intensity wet magnetic separation 

procedure used to clean up the -40-250 micron fraction of sample 101B-1 

yielded an end product assaying 10ppm or less of Fe2O3.

It was decided to investigate if an oxalic acid leach on this material would be 

able to match, or improve on, the results obtained by the high density wet 

magnetic procedure.

The procedures adopted for this test and the results are detailed in Appendix 

2.  Particular attention in this instance was paid to the roll speeds of the 

magnetic units used and the presence or otherwise of black carbon particles.  

The best result obtained was 20ppm Fe2O3 from the bromoform sinks, which 

was short of the target of 10ppm Fe2O3. There was also some indication that 

the removal of carbon specks was of benefit, as evidenced ultimately by the 

low iron content of the bromoform sinks.

4.2.1.2 The second aspect of the leach tests followed on from the results above to 

investigate more closely the effect of removing carbon particle contaminants 

in lowering iron levels in silica flour and sand end products.  Washed and 

deslimed samples TO729-40250 and TO729-250600, both with significant 

residual content of carbon particles were used.  They are the +40-250 micron 

and +250-600 micron fractions respectively of a sub-sample of bulk sample

101B-3  from a pit at drill hole site 101 at AGD 1966 co-ordinates site 
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5263882mN, 465893mE. Each fraction was split into two parts for 

comparative tests.  The procedures and results are described in Appendix 3.  

In either case, iron levels below 20ppm Fe2O3 were not achieved.  However, 

the use of a Superpanner proved effective in removing visible carbon 

particles, which were found to have relatively high iron content.  The result 

was a reduction in iron content of both materials, by 28% in the finer sample 

and by 20% in the coarser sample.  Thus, the removal of carbon and organics 

from the silica feed is desirable to lower the iron content of the end products.  

As there are no Superpanners that can handle commercial quantities of feed, 

enquiries were made about the applicability of other technologies suited to 

remove carbon and organics from the silica sand feed.   It was suggested that 

coal spirals be trialled.  These successfully and effectively separate rock 

waste from coal.

4.2.2 Carbon Removal

Carbon removal from feed results in:

 A better visual product impact

 Further reduction or removal of iron and other metallic contaminants in end 

product

 Expansion of the resource envelope by rendering near-surface, carbon-

bearing material potentially viable.

Use of Coal Spirals was identified as a potentially effective method of achieving 

the above aims. Test facilities were hired at Mineral Technologies, Carrara, 

Queensland – the recognised experts in this field.

Samples for this purpose were obtained from heavily carbon/charcoal 

contaminated material at Site 5264052mN, 466601mE, GDA 1994.  This site also 

provided the charcoal for the radiocarbon dating project described above.

Details of procedures, equipment used and results feature in Appendix 4.
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Best results to date were achieved using a 7-turn spiral, with carbon-free product 

recovery potentially raised from 65% to around 86%, subject to the introduction of 

a desliming and sizing step.  The addition of another bank of 7-turn spirals could 

also further improve recovery of carbon-free product.

4.2.3 IPJ Test

The In-line Pressure Jig Technology was developed by GEKKO of Ballarat, Vic. 

as a simple, low cost method to separate “heavies” such as gold, tin/tungsten 

and ilmenite/rutile in heavy mineral sands from material of lower density.

After scoping discussion, it was thought possible that the method might have 

application to separate contaminants such as iron minerals, chromite, ilmenite,

rutile, chrome spinel, apatite and other “heavies” from the silica sand.

Unfortunately no laboratory IPJ test equipment exists.  Based on past 

experience, GEKKO proposed the use of a Wilfley Table as a proxy. The test 

work and results are set out in Appendix 5.  The results are incomplete and 

ambiguous to date.  Some more work, including assaying, is required for a more 

definitive conclusion.

4.3 Project Planning

4.3.1 Plant Site

The planned topographic contour survey of the proposed plant site was 

completed.  The latter site of 7ha is located in clear-felled coupe 37G, some 

800m north, and downhill, from the silica sand deposit and close to the sealed 

Gordon River Road.  The site has been re-seeded by Forestry Tasmania with 

new re-growth evident.

Steps are being taken to integrate this latest information with a previously 

generated, less detailed contour map of the area produced photogrammetrically.
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4.3.2 Environmental Base Line Studies

Environmental Baseline studies, commenced last year, continued through into 

2014, using SEMF Consultants of Hobart. 

Current status:

 Call back surveys and night spotting, parts of the Flora and Fauna 

Surveys have been completed.  No adverse findings.

 Heritage Surveys – Completed.

o Aboriginal Heritage:  No issues:  AHT approval received.

o   European Heritage:  Minor sites of interest identified – mostly timber 

industry related and confined largely to the NE sector of the 

tenement.  Issues identified are manageable and are not “show 

stoppers”.

4.3.3 Logistics

Rail:

Reliable rail freight facilities remain critical to the Maydena Sands Project so as to 

get product to port and markets beyond.  It was therefore pleasing to note that 

TasRail made substantial progress in 2014 to provide a well integrated, fit-for-

purpose freight network for Tasmania (TasRail, 2014).  Relevant to the Maydena 

Sands Project is the acquisition and commissioning of a fleet of 17 new 

generation locomotives. 120 new intermodal wagons, suitable to carry containers 

have also been commissioned and are now in use. To June 2014, a total of 

37,034 TEU’s were railed, representing an 8% increase in the general container 

freight segment. Track upgrades on prioritised sections from Brighton to Burnie 

were completed.  Four life-expired, major railway bridges on the North West 

coast were replaced in order to improve rail transit times, operational safety and 

reliability.

http://www.pdfonline.com/easypdf/?gad=CLjUiqcCEgjbNejkqKEugRjG27j-AyCw_-AP


13

The intermodal Transport Hub at Brighton secured a major anchor tenant and is 

now fully operational.  This paved the way for the relocation of all rail operations 

from the Hobart rail terminal to Brighton which now offers Maydena Sands a pit-

to-port transport solution.  The result of all these efforts to date is that TasRail is 

well set to become a significant economic enabler for Tasmania.

Ports:

Despite the re-opening of the rail line from Launceston to Bell Bay and the 

refurbishment of the Bell Bay Intermodal Terminal at Georgetown (Krummei 

2013) it is disappointing to note that no significant progress has been achieved to 

secure regular container shipping services from Tasmania to Asia.  The only 

current alternative is trans-shipment via the ports of Burnie and Melbourne. This 

is particularly detrimental to containerised goods because of the added high 

shipping costs across Bass Strait. 

A meeting with ANL indicated that the company might be able to assist with cost 

reductions, but again via the ports of Burnie and Melbourne at this time.

There are indications that the Swire Group of Singapore, recently chosen by the 

Tasmanian Government as its new international shipping partner, may resume 

some manner of service for container shipments to Asia.

But current debate of the matter tends to favour the recommendation of the 

Productivity Commission to extend Freight Equalisation Scheme now in place to 

goods to and from overseas destinations (Productivity Commission 2014).

Road:

Road freight costs will be reviewed about mid 2015 if the fall in oil prices across 

the globe shows signs of becoming a medium to long term feature.  The benefit 

of recent lower oil prices, if sustained, may also be reflected in reduced road and

also rail freight charges.
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4.4 Marketing

The main focus was again on TFT-LCD and other display glass, optical, technical 

and solar cell cover glass and, to a very much lesser extent, on PV polysilicon.

4.4.1 Overview - Polysilicon

The market outlook for high purity silica rock ex Tasmania as a raw material for 

the production of polysilicon for the PV industry remains unattractive and 

uneconomic, with polysilicon spot prices continuing to hover at around a low 

USD$20/kg despite some increase in demand. Further downward pressure on 

polysilicon prices will be exerted in the future by new, efficient and cost effective 

production technologies, such as the high pressure fluidised bed reactor, now 

under trial. There is also a growing risk that polysilicon may be replaced over 

time by perovskite, a potential game-changer in the silicon/PV industry, as it is 

easier and cheaper to produce than polysilicon and a more efficient converter of 

light to electricity. Notably, in China, by end of May 2014, the number of 

polysilicon manufacturers decreased from 80 in 2011 to less than 30.  Chinese 

government policies aimed at the polysilicon industry there may, ultimately, result 

in only around 20 manufacturers of polysilicon. These are some of the factors 

which continue to deter further involvement with silica rock for the polysilicon/PV 

industry and reinforce the ongoing focus on high purity silica flour and sand

products form the silica sand deposit at Pine Hill.

4.4.2 Overview – Display Glass

On a brighter and more encouraging note for silica flour and sand, demand 

growth for TFT-LCD glass substrates is steady, rising slightly in part due to 

increases in the average sizes of TV screens.  Annual glass area capacity growth 

for 2014 is forecast to be around a rather slow 4%, indicating a maturing TFT-

LCD business. But demand in the segment of cover glass for smart phones and 

tablet PCs has continued to grow apace, causing TFT-LCD producers to shift 

production from soda-lime to aluminosilicate glass. These positives reinforce 

Maydena Sands’ ongoing focus on high purity silica flour and sand at Pine Hill.
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4.4.3 Marketing Activities

Austrade

Participation in the Shanghai leg of the Australian Week in China, a part of the 

Australian Government Trade Mission to Asia in April. 2014, (Free Trade 

Agreements signed with Japan and S. Korea and under negotiation with China at 

the time –now signed) did not result in any direct off-take contacts. However, it 

provided good contacts with both China and Australia-based Austrade personnel 

for future approaches and assistance. Associated seminars provided good 

guidelines on doing business in China and with Chinese companies. Contact and 

meeting with Austrade representative in Hobart achieved.

China Glass 2014 – Shanghai

This annual exhibition was a bit smaller and seemingly less well attended than 

previous shows, indicating that the Chinese glass industry is under stress.

New opportunities were identified last year for low iron sand to produce high 

purity glass cullet for the manufacture of fused silica, such as used in rollers etc, 

in the glass industry.  Potentially useful contacts re-established were with:

Cencera Corp., Sonoma Advanced Materials, Ruitai Materials, Innoceram, 

Tongshu (largest LCD glass manufacturer in China), Vesuvius. Concern was 

expressed that our material might be too expensive and would have to compete 

with readily available, cheaper, locally (China) sourced high quality cullet.

Wuxi Ding Long Company was visited in Wuxi to build long-term relationships.

This garnet miner and commodity trader, with warehousing facilities at several 

Chinese ports, remains a useful contact. It also manufactures bulk bags, of which 

a sample was obtained.

Hong Kong-based Zhanjiang Comefar Mining Industry Co. Ltd., which operates

several mines in south east China, indicated interest to buy product or even the 

deposit, among other options. When an indicative price of USD$400/t CIF China

for silica flour was mentioned, the company lost interest and did not resume 

contact. 
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TasInvest

This 3-day event, held in Hobart in November 2014, was structured around the 

Chinese president’s recent visit to Australia and Tasmania and the signing of the 

Australia-China Free Trade Agreement. There were about 300 participants, of 

which some 100 were from China, with investment interest mainly in agriculture, 

aquaculture, tourism, construction and services. Mining did not feature 

prominently and attracted only muted interest.  Language was a serious barrier to 

meaningful discussion, though a few willing interpreters of Chinese background, 

both paid and volunteer, were present to assist.

Three companies, China United Assets Appraisal Group (Australia), Shandong 

Qingzhou Micropowder Co Ltd. and the Guo You Group showed some interest in 

the Maydena silica sands. The latter Group expected a low price of about 

USD$200/tonne for silica flour in the 40-80 micron size range for solar glass.

Also, a potentially useful contact with an apparently competent, Sydney based 

interpreter group eventuated.

Other

Maydena Sands’ portal with the glassglobal marketing platform is reported to 

have recorded some 20,039 search enquiries, though conversion rates to actual 

contacts cannot be gauged.

However, it is clear that the global economic malaise continues to affect this

sector. The number of enquiries received for product during the year for various 

applications were at a reduced rate and frequency and mostly for small quantities 

only. These came from Australia, China, India, Iran, Taiwan, Turkey, S.Korea. Of 

these, the most interesting were from Shinwon Minerals, S.Korea, Sibelco (Asia), 

and SDI, Melbourne. Contact is being maintained with a major company which 

tested the Maydena Sands raw material and concluded that it can be processed 

to a very good quality with the +200 mesh (+75micron) material.  A new lead for 

high purity silica flour and sand emerged, and confirmed, for high quality glass 
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and art glass production by glass artists and glassblowers in mainly SE Australia, 

but for small quantities only, unlikely to exceed 100tpa.

Disappointing is the exit of Samsung from its TFT-LCD production JV with 

Corning in S. Korea early this year.  The JV is now 100% Corning owned.

Details of contacts are provided in Section 3.1.

4.5 Environmental

This year’s activities had no environmental impacts.

4.6 Rehabilitation

No rehabilitation was necessary.

4.7 Community Relations

Occasional contacts with members of the Maydena Development Association 

were maintained.
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5. CONCLUSIONS AND RECOMMENDATIONS

 The global PV polysilicon industry, particularly in China, remains under 

pressure due to persisting low price levels and high production costs.  This 

discourages further interest in high purity silica rock as a feed for polysilicon 

production.

 There appears to have been a slight increase in the demand for high quality 

display glass interpreted to be in part due to higher production of smart 

phones, iPads and tablet PCs which also requires a shift to aluminosilicate 

cover glass.

 Marketing and promotion activities this year again generated several useful 

contacts though the number of enquiries was down year-on-year. 

 Radiocarbon dating yielded a relatively young date of max. 40,600y BP for 

part of the silica sand deposit, suggesting it may not have been heavily 

impacted by recent glacial activity.

 Oxalic acid tests this year, though yielding significant results, again appear to 

have struck a leach barrier at about 20-30ppm Fe2O3, hinting at the possibility 

of a second grade product at about that purity level.

 The iron stained sand in drill holes just west of the Eastern Quarry could be 

test leached.  A successful outcome could increase the resource inventory.

 In-line Pressure Jig test proved inconclusive so far.  Some minor work and 

assays are required to bring the matter to a conclusion.

 The use of coal spirals to remove carbon/organics from the sand was 

successful, though yields of carbon-free material could be improved. This 

possibility should be further tested.
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 Data digitisation produced a deposit model which will be useful for pit layout 

planning.

 The Environmental Base Line Studies were completed and indicated no 

“project stoppers”.  A few minor manageable issues will need to be addressed 

before site development.

 Land transport facilities, especially rail, show significant improvement.  

Seaborne shipping and associated costs remain of concern and has received 

some attention from State Government.
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6. PROPOSED FUTURE ACTIVITIES

 Complete minor work associated with GEKKO’s IPJ tests.

 Expand oxalic acid leach tests to select iron-stained drill chips from holes 

west of Eastern Quarry to add to resource base.

 Conduct further coal spiral tests to maximise carbon-free silica sand and flour 

recovery.

 Continue to encourage and support investigations at/by CODES/UTAS 

researchers into the nature and origin of native metals and alloys found in the 

silica material.

 Progress quarry and process plant design, site layout and capex/opex 

estimates.

 Work towards determining a reliable mine gate, FOB and CIF product price.

 Continue with product awareness and marketing, including attendance at 

China Glass 2015, FPD China Trade Show 2015, Gulf Glass 2015, as well as 

follow-up activity on 2014 market contacts, opportunities and enquiries, with 

the aim to secure off-take arrangements.

 Continue monitoring logistic support systems in Tasmania.

 Maintain contact with State and Local Regulatory Authorities, as well as local 

civic associations, groups and individuals on project related matters.
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MAYDENA SANDS
SAMPLE 101B-1A

21/01/14

1. BACKGROUND
A series of experiments was carried out, aimed at investigating the possibility of using a 
combination of dry magnetic separation and oxalic acid leaching for the removal of iron 
contamination from silica particles from the +45-250 micron fraction contained in mostly heavily 
iron-stained sand intercepts in drill holes 87 and 102 at the Pine Hill silica sand deposit, 
Maydena, Tasmania.
This work involved samples 70312 OX, 70413 ROX, 70210 OX, 70210 ROX, 70311OX and 
70419ROX and was reported in September 2013. Residual iron levels of 30-40 ppm Fe2O3 were 
obtained, which are similar to results obtained in previous investigations using sulphuric acid 
leaching.
However, in a previous investigation, the +40-250 micron fraction of Sample 101B-1, from a 
different area of the same deposit, had been deslimed, washed and then subjected to a particular 
high intensity wet magnetic separation procedure, as a result of which a non-magnetic fraction 
was produced containing only 10 ppm Fe2O3.

2. PROCEDURE
As it is highly desirable that residual Fe2O3 levels be reduced to 10 ppm, it was decided that the 
procedure used in the work involving samples 70312 OX, 70413 ROX, 70210 OX, 70210 ROX, 
70311OX and 70419ROX , should be repeated, using material from sample 101B-1.
Accordingly, a small sub-sample of 101B-1 was obtained and labelled as sample 101B-1A. From 
this sample a +40-250 micron fraction was generated, deslimed, washed and then dried. 
This fraction was then subjected to high intensity magnetic separation using a Reading Dry Roll 
Magnetic Separator at maximum field strength (15,000 gauss). As previous work had indicated 
that a slower roll speed may be beneficial, the sample was split into two fractions.  One fraction 
was separated at 80 rpm roll speed as before (labelled as 80 rpm N/M) and the other at a slower 
60 rpm roll speed (labelled as 60 rpm N/M). 
It was also noticed that the non magnetic fractions in each case contained considerable visual 
organic particles (black dots). It was decided to split off a portion of the 60 rpm N/M fraction 
and to subject this to bromoform sink/float separation at Sg 2.2, in an attempt to remove the 
“black dots”. This appeared to be partially successful, in that most of the “black dots” floated, 
whereas all of the silica particles sank. 

The bromoform sink was recovered, washed with methylated spirits and dried, to produce a 
fraction labelled as “60 rpm N/M Bromoform Sink”.
The three fractions, namely the 80 rpm N/M, the 60 rpm N/M and the 60 rpm N/M Bromoform 
Sink, were then subjected to Oxalic Acid leaching at the optimum conditions established in the 
previous investigation (10% solids, 20 gpl oxalic acid, 5 hour leach duration).
Samples of the +40-250 micron fraction, the 80 rpm N/M, the 60 rpm N/M and the 60 rpm N/M 
B/S, along with the final residue from the leaching of the three fractions (80 rpm N/M, 60 rpm 
N/M and 60 rpm N/M Bromoform Sink), were submitted to ALS for analysis.
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3. RESULTS
The results were as follows:-

4. PREVIOUS WET MAGNETIC TEST RESULTS
The above analyses can then be compared with those obtained from the non-magnetic fraction 
obtained in a previous investigation, by application of a wet magnetic separation procedure only,
to a similar size fraction obtained from a different area of the same deposit.

5. DISCUSSION OF RESULTS
In the case of the leach tests, the results are inconclusive and once again show the difficulty of 
operating close to the detection limit of the ALS method for Fe2O3 determination.
For example, as in the procedure developed for previous leach tests, the leach solutions was 
analysed for iron by AA at 30 minute intervals during leaching. Leaching was terminated after 
three identical results were obtained, on the assumption that maximum iron removal had 
occurred.
The results were identical in each case, indicating Fe2O3 removal equivalent to 20 ppm on 
original sample had been achieved after 30 minutes, followed by no further extraction.
However, this is not indicated in the ALS results, which show either little or no beneficial effect 
or actual increased iron levels, both from magnetic separation and leaching.
There is some indication that removal of the “black dots” was of benefit, as the result obtained 
from leaching of the bromoform sink at SG 2.2 (20 ppm) is the lowest result obtained in the 
oxalic leach program.
On the other hand, the analysis results from the previous wet magnetic separation tests showed a 
consistently low residual iron content.
Perhaps it may be worthwhile repeating all three leaches, but at much higher solids content, as 
previous results indicate that Fe2O3 removal efficiency will not be reduced, particularly 
considering the stoichiometry (ratio of oxalic acid: iron) used.
The resultant magnification in Fe2O3 readings obtained by AA may throw further light on the 
problem, by giving greater reliability to the readings obtained.
Also the effect of the drying step prior to magnetic separation may need to be considered, in light 
of the results obtained in the wet magnetic tests.
The consistently lower TiO2 levels obtained in the alternative procedure also support the 
inference that some significant difference at magnetic separation may have occurred.

SAMPLE Al2O3

(%)
CaO
(%)

Fe2O3

ppm
MgO
(%)

TiO2

(%)
Na2O
(%)

K2O
(%)

-45+250 u 0.007 0.039 50 0.006 0.003 <0.001 <0.001
80 rpm N/M 0.007 0.034 40 0.006 0.002 <0.001 <0.001
60 rpm N/M 0.005 0.034 30 0.006 0.002 <0.001 <0.001
80 rpm N/M Leach Residue 0.005 0.035 60 0.005 0.002 <0.001 <0.001
60 rpm N/M Leach Residue 0.007 0.036 40 0.006 0.002 <0.001 <0.001
60 rpm N/M Bromoform Sink Leach 
Residue

0.005 0.037 20 0.006 0.002 <0.001 <0.001

SAMPLE Al2O3

(%)
CaO
(%)

Fe2O3

ppm
MgO
(%)

TiO2

(%)
Na2O
(%)

K2O
(%)

B2 N/M 0.004 0.032 10 0.005 <0.001 <0.001 <0.001  Wet Magnetic Tests    
B3 N/M 0.004 0.038 10 0.005 <0.001 <0.001    0.001

http://www.pdfonline.com/easypdf/?gad=CLjUiqcCEgjbNejkqKEugRjG27j-AyCw_-AP


APPENDIX 3

REDUCTION IN IRON CONTENT BY MAGNETIC 

SEPARATION/OXALIC ACID LEACHING

http://www.pdfonline.com/easypdf/?gad=CLjUiqcCEgjbNejkqKEugRjG27j-AyCw_-AP


MAYDENA SANDS PTY LTD

REDUCTION IN IRON CONTENT BY
MAGNETIC SEPARATION/OXALIC ACID LEACHING 

INCLUDING EFFECT OF CARBON REMOVAL BY 
SUPER-PANNING

Samples
T0729-40250 and T0729-250600

June 2014

C.J.Browne

http://www.pdfonline.com/easypdf/?gad=CLjUiqcCEgjbNejkqKEugRjG27j-AyCw_-AP


1. SUMMARY
It has previously been established that carbon particles, often present in sand extracted from the 
Maydena Sands deposit, can be a major source of iron contamination, probably due to the 
presence within and upon the carbon particles of iron oxides and or sulphides.
As low iron content (<20 ppm) is a critical consideration in marketing product from this deposit, 
it is therefore desirable that these carbon particles be removed.
Two samples were received as follows:-

T0729-40250 comprising a 2kg sample of 40-250 µ silica 
T0729-250600 comprising a 2kg sample of 250-6000 µ silica

Both samples contained fine organics including carbon particles.
These samples were split into two fractions.
The first fraction was subjected to the standard procedure used for iron removal, as developed in 
previous test-work using a combination of dry roll magnetic separation at 15,000 gauss and 
oxalic acid leaching.
The second fraction was sent to the ALS laboratory in Burnie (Tas), where both the T0729-
40250 and T0729-250600 samples were passed over a Super-Panner to establish the 
effectiveness of this machine in reducing the carbon content and, hopefully, the iron content of 
the samples.
The Super-Panner tailings from the T0729-250600 sample were then passed over a Belt Magnet 
at 15,000 gauss, to compare its effectiveness with that obtained using the Roll Magnet.
The Super-Panner Concentrates obtained from both T0729-40250 and T0729-250600 and the 
non-magnetic fraction obtained from the T0729-250600 Super-Panner tailings were then 
subjected to the standard oxalic acid leach test.
Treatment of both samples by Roll Magnet/oxalic acid failed once again to reduce the residual 
iron level to below 20 ppm
The Super-Panner proved effective in removal of visual carbon particles, which were found to 
have relatively high iron content. This resulted in a reduction in iron content of both materials, 
by 28% in the case of the finer sample and by 20% in the case of the coarser sample.
In the case of sample T0729-250600, Magnetic separation of the super-panner tailings using the 
Belt Magnet at 15,000 gauss roved equally effective in iron removal to that obtained on the head 
sample at equivalent field strength using the Roll Magnet.
However, once again, oxalic acid leaching of the non-magnetics proved ineffective in reducing 
the iron level to below 20 ppm.
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2. STANDARD TEST PROCEDURE

2.1 Magnetic Separation

A head sample was taken from both T0729-40250 and T07029-250600. Both samples were then 
passed over a Reading Dry Roll Laboratory magnet, using a Field Strength of 15,000 gauss and a 
Roll Speed of 60 rpm.
A sample was taken of the non-magnetic fraction from this procedure in each case.

2.2 Oxalic Acid Leaching

A 10 gram sample of the Non-Magnetic fraction from both T0729-40250 and T0729-250600 was 
taken and leached with 100 ml of 50 gpl oxalic acid (10% Solids) for 4 hours, using the 
beaker/magnetic stirrer method. A sample of both solids and solution were then taken.
A 50 gram sample of the Non-Magnetic fraction from T0729-40250 was also leached with 100 
ml of 50 gpl oxalic acid (50% Solids) for 4 hours, using the beaker/magnetic stirrer method. A 
sample of both solids and solution were then taken.
The purpose of this test was to investigate the effect of increased solids content at constant oxalic 
acid attack strength.

2.3 Results

Test results were as follows:-
CONTENT (%)SAMPLE TYPE

T0729-40250 Al2O3 CaO Fe2O3 MgO TiO2 Na2O K2O
Head 0.004 0.025 0.005 0.004 0.001 0.003   0.001
Non Magnetics 0.006 0.029 0.002 0.005 0.001 0.003 <0.001

Leach Solids 0.006 0.023 0.002 0.004 0.001 0.003   0.001Leach
10% Solids Leach Solution <0.0003 0.0015 0.004 0.0003 0.000 0.005 <0.001

Leach Solids 0.008 0.023 0.002 0.004 0.001 0.003   0.001Leach
50% Solids Leach Solution <0.001 0.002 0.005 0.0002 0.000 0.0002 <0.001

CONTENT (%)SAMPLE TYPE
T0729-250600 Al2O3 CaO Fe2O3 MgO TiO2 Na2O K2O

Head 0.008 0.017 0.005 0.005 0.001 0.009   0.001
Non Magnetics 0.008 0.008 0.003 0.002 0.001 <0.001 <0.001

Leach Solids 0.008 0.008 0.002 0.002 0.001 0.001 <0.001Leach
10% Solids Leach Solution <0.001 0.0001 0.000 0.0003 0.000 <0.001 <0.001

2.4 Conclusions
On face value these results indicate that the Reading Dry Roll magnetic separation procedure 
reduced the iron content of the non-magnetic fraction to 20 ppm and that no further improvement 
was obtained in residual iron content by oxalic acid leaching. However poor balances between 
the iron levels found in the final solids and solutions, compared to the head, once again cast 
doubt on the analytical results reported for iron in solids at these low iron levels.
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3. SUPER-PANNER TESTS

3.1 Sample T0729-40250

3.1.1 Procedure
An approximately 50 gram sample was taken and passed over the Super-Panner. An organic 
fraction, containing what appeared to be essentially all of the carbon particles, immediately 
formed and flowed off the bottom of the super-panner, leaving the silica solids, which then split 
into an identifiably lighter coloured concentrate and a darker coloured tailing. These fractions 
were collected, dried and weighed.
The circuit used and the mass balances established, were as follows:-

3.1.2 Results

Each of the product samples were then analysed and the results were as follows:-

It was observed that the concentrate and tailings samples from the Super-Panner test were 
visually free of carbon particles, whereas a large proportion of visual carbon was observed in the 
organic fraction. 
Weight and percentage distributions of the relevant oxides in the various product fractions were 
calculated as follows:-

CONTENT (%)Fraction Wt %
Al2O3 CaO Fe2O3 MgO TiO2 Na2O K2O

Feed 100.0 0.004 0.025 0.005 0.004 0.001 0.003   0.001
Concentrate   41.7 0.004 0.035 0.004 0.005 0.001 0.001 <0.001
Tail   56.0
Organics     2.3 <0.010 0.090 0.060 0.020 <0.010 0.020 <0.010

Weight Distribution of Components by Fraction (%)Fraction Wt %
Al2O3 CaO Fe2O3 MgO TiO2 Na2O K2O

Feed 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Concentrate   41.7   41.7   60.0   34.0   50.0   50.0   33.3      0.0
Tail (by difference)   56.0   56.0   32.0   38.0   37.5   50.0   50.0 100.0
Organics     2.3     2.3     8.0   28.0   12.5     0.0   16.7      0.0

FEED
(48.82

g)

SUPERPAN
NER

Tail
(27.32 g)

Organic
s

(1.13 g)

Concentrat
e

(20.37 g)
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3.1.3 Oxalic Acid Leach Test
An oxalic acid leach test was conducted on the Super-Panner concentrate sample obtained from 
the above test, using standard conditions of 10% solids, 50 gpl oxalic acid solution and a leach 
time of 4 hours.
The results were as follows:-

CONTENT (%)SAMPLE TYPE
T0729-40250 Al2O3 CaO Fe2O3 MgO TiO2 Na2O K2O

Super-Panner Concentrate 0.004 0.035 0.004 0.005 0.001 0.001 <0.001
Leach Solids 0.004 0.033 0.002 0.004 0.001 0.003   0.001Leach

10% Solids Leach Solution <0.0004 0.002 0.0015 0.0006 0.000 0.009 <0.001

3.1.4 Conclusions
The results indicate that although visual observation indicated that essentially all carbon particles 
were removed by the super-panner and were found to contain considerable iron, only an overall 
28% reduction in iron level in concentrate was achieved.
The concentrate was found to contain elevated levels of Ca and Mg.
Again, oxalic acid leaching reduced the iron level in the concentrate to the familiar 20 ppm 

level?
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3.2 T0729-250600

3.2.1 Procedure

Again, approximately 50 gram of this coarser material was taken and passed over the Super-
Panner and again the organic fraction, containing what appeared to be essentially all of the 
carbon particles, immediately formed and flowed off the bottom of the super-panner, leaving the 
silica solids, which also then split into an identifiably lighter coloured concentrate and a darker 
coloured tailing. These fractions were collected, dried and weighed.
The tailings from this test were then passed over a Belt Magnet at 15,000 Gauss field strength. 
The non-magnetic and magnetic fractions were weighed and the non-magnetic fraction was sent 
for analysis, along with the Super-Panner concentrate and organic fractions.
The circuit used and the mass balances established, were as follows:-

3.2.2 Results
As with the finer material above, the concentrate and tailings samples from the Super-Panner test 
were found to be visually free of carbon particles, whereas a relatively large amount of visual 
carbon was observed in the organic fraction. 
The analysis results were as follows:--

Limited weight and percentage distributions were then calculated as follows:-

CONTENT (%)Fraction Wt %
Al2O3 CaO Fe2O3 MgO TiO2 Na2O K2O

Feed 100.0 0.008 0.017 0.005 0.005 0.001 0.009   0.001
Concentrate   13.5
Tail Magnetics     0.08
Tail Non-Magnetics   85.32 0.006 0.009 0.002 0.003 0.001 0.001   0.001
Organics     1.1 <0.010 0.160 0.090 0.030 0.010 0.010 <0.010

Weight Distribution of Components by Fraction (%)Fraction Wt%
Al2O3 CaO Fe2O3 MgO TiO2 Na2O K2O

Feed 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Concentrate   13.5
Tail Magnetics     0.08
Tail Non-Magnetics   85.32 ?   44.8   34.0   52.0 100.0     9.0    80.0
Organics     1.1 ?   10.6   20.0     6.0     0.0   11.1      0.0

Belt Magnet
(14,500 gauss)

(27.32 g)

SUPERPAN
NER

FEED
(51.18 g)

Magnetics
(0.04 g)N/M 

Tail
(43.62 g)

Concentrate
(6.92 g)

Organic
s

(0.56 g)
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3.2.3 Oxalic Acid Leach Test
As the small quantity of concentrate sample produced from this test was consumed in analysis, 
an oxalic acid leach test was conducted on the Super-Panner Tailings Non-Magnetics, using 
standard conditions of 10% solids, 50 gpl oxalic acid solution and a leach time of 4 hours.
The results were as follows:-

3.2.4 Conclusions
The results indicate that, as with the finer sample, visual observation indicated that essentially all 
carbon particles were removed by the super-panner and although these were found to contain 
considerable iron, the overall iron level in concentrate was only reduced by 20%.
Again, indications were that the concentrate contained elevated levels of Ca and Mg.
Magnetic separation of the tailings using the belt magnet at 15,000 gauss produced similar 
results to those obtained using the Reading roll magnet at equivalent field strength, in that the 
iron level in non-magnetics was 20 ppm.
However oxalic acid leaching of these non-magnetics again failed to reduce the iron level below 
this level.

CONTENT (%)SAMPLE TYPE
T0729-250600 Al2O3 CaO Fe2O3 MgO TiO2 Na2O K2O

Super-Panner Tail Non-Magnetics 0.006 0.009 0.002 0.003 0.001 0.001   0.001
Leach Solids 0.008 0.008 0.002 0.002 0.001 0.001 <0.001Leach

10% Solids Leach Solution <0.001 0.0001 0.000 0.0003 0.000 <0.001 <0.001
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1. SUMMARY

This report describes an investigation undertaken to establish the potential for Coal Spirals to 
extract a carbon-free silica concentrate from highly carbon contaminated material selectively 
obtained from the Maydena Sands deposit.
Mineral Technologies have recognised expertise in this field. 
Model LD-7 spirals were recommended by Mineral Technologies for this investigation. These 
machines are available as a 4-turn version, designed for easily processed material and a more 
advanced 7-turn version for more difficult material.
A test rig featuring full sized models of both versions and designed to operate at commercial 
rates, was available at Mineral technologies laboratories in Carrara Qld. 
An initial test was conducted using the 4-turn version, followed by an analysis of the test results. 
This analysis indicated only moderate success was achieved in particle size definition. It was 
established that around 65% of the feed could be extracted as an essentially carbon free product 
by combination of the concentrate and middling fractions generated in this test.
However the nature of the products from this test suggested that the recovery of carbon-free 
product could be increased by further processing of the tailings by, for example passage of the 
tailings over a second spiral.
A second test was then conducted using the 7-turn version, which provided almost double the 
retention time in the separation zone. A more heavily contaminated sample was chosen for this 
test.
The results from this test indicated that particle size definition was greatly improved, no doubt, 
as a result of this greater retention time. Despite this improvement extraction of a carbon free 
product was only slightly improved at 68%, obtained this time by recovery of the concentrate 
product only.
However it was established that this extraction could be further increased to around 86% by 
recovery of the <90 µ fraction from both the middling and tailing products. However this would 
require an additional process step, perhaps involving either a hydrocyclone or a wet screen. 
The results achieved in all three tests would have been considerably enhanced by the 
introduction of a de-sliming test prior to the spiral.
Over 100 kg of unused sample remains from the latest tests. This quantity of sample is more than 
sufficient to allow a further test run.
It is recommended that this material be de-slimed and that the de-slimed product be retested 
using  the 7-turn LD spiral test rig.
The carbon free fraction generated from this test could then be subjected to the usual magnetic 
separation/procedure, followed by oxalic acid leaching, for comparative purposes.

http://www.pdfonline.com/easypdf/?gad=CLjUiqcCEgjbNejkqKEugRjG27j-AyCw_-AP


2. INTRODUCTION

2.1. Objective
This report is concerned with addressing the presence of varying degrees of carbon 
contamination within the Maydena Sands deposit, as part of a wider investigation into the 
development of a suitable process for extraction of a high purity silica from this deposit, 
Desirable properties of high purity silica include extremely low iron content and an optically 
pleasing appearance, usually expressed as the degree of whiteness
Previous investigations indicated that the presence of these carbon particles can represent a 
significant source of iron contamination in sand extracted from this deposit due to the presence 
within and on the surface of the particles of iron compounds, including iron sulphide.
Carbon contamination is also optically undesirable due to its intense black colour.
It is therefore highly desirable that the particles be removed.

2.2. Previous Work
Previous investigations established that the carbon particles do not respond to either magnetic 
separation or oxalic acid leaching. 
However, initial test results obtained by ALS (Burnie), using a Super-Panner, indicated that 
carbon particles may be removed from carbon contaminated Maydena Sands material by the 
unique action of this machine, which features a combination of gravity and float action, with a 
resultant significant  reduction in iron levels.
The achieved carbon removal appeared to be more related to surface activity and the type of 
motion generated by this machine, rather than absolute gravity separation. However, no 
commercial machines of this type exist. It was recommended by ALS that a Coal Spiral be tried, 
as this machine may achieve a similar result.

2.3. Mineral Technologies Recommendation 
This approach was confirmed by further discussion of the Super-Panner results with Mineral 
Technologies (Carrara, Qld), who are recognised experts in the field of mineral processing and 
also manufacture a type of spiral specifically designed for coal purification, known as the LD7 
Series.

2.4. Description of LD7 Coal Spirals
The LD Series features both a standard 4-turn model and a 7-turn model developed for more 
demanding applications, details of which are attached as Appendix Nos 1and 2.  
These machines feature high capacity, with each start designed to process 2-5 tonnes/hr of solids 
at 25-40% pulp density.
It will be seen from this information that these spirals are constructed in nests of 4, 6, 8 or 10 
banks, each bank consisting of either a twin or triple start.

2.5. Availability of Test Rig
A full sized test rig is available at the Carrara site for testing both of these machines.
It was decided that this test rig would be used to assessing the effectiveness of this equipment in 
removal of the carbon particles using bulk samples of relatively high carbon content, selectively 
obtained from the Maydena Sands deposit.

http://www.pdfonline.com/easypdf/?gad=CLjUiqcCEgjbNejkqKEugRjG27j-AyCw_-AP


3. INITIAL TEST (LD 7 4 Turn Spiral)

It was decided that an initial test would be carried out using the basic LD-7 4-turn model. 
Assessment of the results obtained from this test would determine whether a second test should 
be carried out using the more intense 7-turn model.
This test and the results obtained from it are discussed below.

3.1. Description of Test
A single test was conducted by Mineral Technologies, in their Bulk Testing Laboratory at 
Carrara (Qld) using an LD7 4-turn Coal Separation Spiral (see Appendix No 1), with the 
objective of investigating the potential of this device to remove carbon particles from a 70 kg 
bulk sample extracted from the Maydena Sands deposit.
A test rig containing the LD 7 spiral was charged with the bulk sample and the pulp density 
adjusted to 35%. The pulp was then recirculated over a single turn of the spiral at a rate 
equivalent to 1.6 tonne/hr solids for 15 minutes, after which a sample of each of the concentrate, 
middlings and tails fractions was obtained using an automatic sampler.

3.2. Results
The concentrate, middling and tails products obtained from the above test were each  wet 
screened at 250, 150 and 45 microns, to produce four size fractions in each case ( +250µ, 150-
250µ, 45-150µ and -45µ).
All size fractions were then dried and weighed.
The results were as follows:-

Table 1
Product Distribution by Weight

Particle Size
(micron)

Con
(%)

Mid
(%)

Tail
(%)

Total
(%)

+250   9.8 16.3   5.3   31.4
+150-250 14.4 11.3   4.6   30.3
+45-150   1.2   8.9 15.7   25.8
<45   2.2   1.2   9.1   12.5
Total 27.6 37.7 34.7 100.0

Table 2
Product Distribution by Size

Particle Size
(micron)

Con
(%)

Mid
(%)

Tail
(%)

Total
(%)

+250 31.2 51.9 16.9 100.0
+150-250 47.5 37.3 15.2 100.0
+45-150   4.6 34.5 60.9 100.0
<45 17.6   9.6 72.8 100.0
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3.3. Interpretation of Results
From these results the following information was developed.

3.3.1. Feed Size Distribution
By addition of the relevant size fractions found in each of the products of the test, the size 
distribution of the feed was calculated to be 31.4% +250µ, 30.3% 150-250µ, 25.8% 45-150µ and 
12.5%  45µ.

3.3.2. Product Ratios
It was found that distribution of feed to product was relatively even, with 27.6% of the feed 
appearing as a as concentrate, 37.7% as middlings and 34.7% as tailings.

3.3.3. Product Size Distribution
It was also found that 80-85% of the coarser fractions of the feed (>150 µ) was predominantly 
evenly distributed between the concentrate and middling fractions, whereas 80-90% of the finer 
fractions (<150 µ) the finer fractions was distributed across the middling and tailing fractions. 
It should be noted that a high proportion of the <45 µ fraction found in each product consisted of 
dispersed slimes containing considerable carbon and other organics. 
It was further noted that this was easily removable by decantation, suggesting that a desliming 
step involving a hydro-cyclone prior to the spiral would be highly desirable in processing this 
type of feed and would result in more efficient carbon removal.

3.3.4. Carbon Distribution
As there is no apparent analytical method available for determination of carbon content to the 
low levels involved. Thus for assessment of the effectiveness of carbon removal, a sample from 
each size fraction of the concentrate, middlings and tailing product was examined by wet 
panning, for the presence of visible charcoal particles. 
The results of this examination are shown below, in that those size fractions exhibiting visible 
carbon are shown in red colour:-

Table 3
Visible Carbon Contamination

Product
Wt Distribution (%)

Contamination
Wt Distribution (%)

Particle Size
(micron)

Con Mid Tail No 
visible 

C

Visible C

+250 9.8 16.3 5.3 27.1 5.3
+150-250 14.4 11.3 4.6 25.7 4.6
+45-150 1.2 8.9 15.7 10.1 15.7

<45 2.2 1.2 9.1 3.4 9.1
Total 27.6 37.7 34.7 66.3 34.7
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4. FURTHER TEST WORK :- (LD-7 7Turn Spiral)

This work involved a second bulk sample of more severely carbon-contaminated material 
selectively sampled direct from the Maydena Sands deposit. 
Two tests were carried out by myself at Mineral Technologies using the LD-& 7 turn spiral test 
rig at Carrara.
These tests differed only in the splitter positions, which are used to determine the proportion of 
concentrate and middling fractions extracted. 
Each test was conducted using similar pulp density of 35% and a similar feed rate of 1.6
tonne/hr, as used in the initial test on the 4 turn spiral. 
Again, a sample of each of the concentrate, middlings and tails fractions was obtained using an 
automatic sampler after recirculation for 15 minutes. 
These tests differed from the initial test in that products of the tests were de-slimed, by decanting 
and filtering the process water from each product, thus allowing recovery of the slimes as a 
separate size fraction from each product.
This would then allow simulation of either a separate de-sliming operation for each product, or 
of a de-sliming operation on the feed, obtained by bulking the slimes fractions together.

http://www.pdfonline.com/easypdf/?gad=CLjUiqcCEgjbNejkqKEugRjG27j-AyCw_-AP


4.1. TEST No 1

4.1.1. Description of Test
Similar test conditions to those used in the initial test were used, in that the test rig containing the 
7-turn spiral was charged with the bulk sample and the pulp density adjusted to 35%. The pulp 
was then recirculated over a single turn of the spiral at a rate equivalent to 1.6 tonne/hr solids for 
15 minutes, after which a sample of each of the concentrate, middlings and tails fractions was 
obtained using an automatic sampler.  .
This test was carried out using the standard splitter conditions used for the machine in the coal 
industry for maximum coal recovery.

4.1.2. Results
It was also decided to add an extra size fraction by wet screening the concentrate, middling and 
tails products obtained from the above tests at 250, 150, 90 and 45 µ, thus producing six size 
fractions in each case ( +250µ, 150-250µ, 90-150 µ, 45-90µ, -45µ and slimes).
All size fractions were then dried and weighed.

The results were as follows:-
Table 4

Product Distribution by Weight
Particle Size

(micron)
Con

(%)
Mid
(%)

Tail
(%)

Total
(%)

+250 28.2   1.4   0.9   30.5
+150-250 21.4   1.1   0.5   23.0
+90-150 10.0   1.3   1.4   12.7
+45- 90   8.1   3.1   6.5   17.7
<45   0.8   0.9   7.0     8.7
Slimes   7.4     7.4
Total 68.5   7.8 23.7 100.0

Table 5
Product Distribution by Size

Particle Size
(micron)

Con
(%)

Mid
(%)

Tail
(%)

Total
(%)

+250 92.4   4.6   16.9 100.0
+150-250 93.0   4.8   15.2 100.0
+90-150 78.7 10.3   11.0 100.0
+45-90 45.8 17.5   36.7 100.0
<45   9.2 10.3   80.5 100.0
Slimes 100.0 100.0
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4.1.3. Interpretation of Results
From these results the following information was developed.

4.1.3.1. Feed Size Distribution
Addition of the relevant size fractions found in each of the products of the test shows that the 
feed size distribution was similar, but not identical to that of the feed used in the initial test. The 
size distribution of the feed was calculated to be 30.5% +250µ, 23.0% 150-250µ, 12.7% 90-150
µ, 17.7% 45-90µ, 8.7% 45µ and 7.4% slimes.

4.1.3.2. Product Ratios
It was found that distribution of feed to product was considerably more selective than obtained in 
the initial test, with 65.6% of the feed appearing as a as concentrate, 7.8% as middlings and 
23.7% as tailings. 

4.1.3.3. Product Size Distribution
Again it was found that the size distribution amongst the products was considerably different to 
that obtained in the initial test. In this case over 90% of the >150 µ fraction appeared in the 
concentrate, along with 80% of the 90-150 µ fraction and almost 50% of the >45 µ fraction. The 
majority of the slimes fraction reported to the tailing fraction.

4.1.3.4. Carbon Distribution
Again a sample from each size fraction of the concentrate, middlings and tailing product was 
examined by wet panning, for the presence of visible charcoal particles, and the results of this 
examination are shown below, in that those size fractions exhibiting visible carbon are shown in 
red :-

Table 6
Visible Carbon Contamination

These observations indicate that a concentrate, comprising 68.5% of the feed, could be produced 
containing essentially no carbon. A further 17.5% of the feed could be extracted as an essentially 
carbon free fraction by removal of slimes, either pre or post the spiral operation followed by a 
wet sizing operation at around 90 µ, giving an overall potential carbon free product recovery of  
86.0%.

Product 
Wt Distribution (%)

Contamination 
Wt Distribution (%)             

Particle Size
(micron)

Con Mid Tail No 
visible 

C

Visible C

+250 28.2   1.4   0.9    28.2   2.3
+150-250 21.4   1.1   0.5    21.4   1.6
+90-150 10.0   1.3   1.4    10.0   2.7
+45- 90   8.1   3.1   6.5    17.7
<45   0.8   0.9   7.0      8.7
Slimes   7.4   7.4
Total 68.5   7.8 23.7    86.0 14.0
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4.2. TEST No 2

This test was carried out using a wider middling splitter setting, used in the coal industry for 
processing lower grade feed material. All other procedures were identical to those used in Test 
No 1.

4.2.1. Results
As with Test No 1, six size fractions ( +250µ, 150-250µ, 90-150 µ, 45-90µ, -45µ and slimes) 
were produced from each of the concentrate, middling and tail products.
All size fractions were then dried and weighed.
The results were as follows:-

Table 7
Product Distribution by Weight

Particle Size
(micron)

Con
(%)

Mid
(%)

Tail
(%)

Total
(%)

+250 29.4   1.5   1.1   32.0
+150-250 22.0   2.5   0.3   24.8
+90-150   9.8   2.5   0.5   12.8
+45- 90   3.8   7.0   4.2   15.0
<45   0.6   1.4   4.7     6.7
Slimes   8.7     8.7
Total 65.6 14.9 19.5 100.0

Table 8
Product Distribution by Size

Particle Size
(micron)

Con
(%)

Mid
(%)

Tail
(%)

Total
(%)

+250 91.8   4.7     3.5 100.0
+150-250 88.7 10.1     1.2 100.0
+90-150 76.6 19.5     3.9 100.0
+45-90 25.3 46.7   28.0 100.0
<45   9.0 20.9   70.1 100.0
Slimes 100.0 100.0

4.2.2. Interpretation of Results
From these results the following information was developed.

4.2.2.1. Product Ratios
It was found that the product ratios, as shown in Table 7, were affected by the change in splitter 
setting, in that whilst the proportion of concentrate product was similar (65.6%), the proportion 
of middling fraction was almost doubled (14.9%), reflected in a lower volume of tailings 
(19.5%). 
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4.2.2.2. Feed Size Distribution
The feed size distribution, as determined by the totals of each size fraction detected in each 
product, was a reasonable duplication of the results obtained in Test 1.

4.2.2.3. Product Size Distribution
The product size distribution, as shown in Table 8, indicates a slight shift in distribution of the 
<90 µ fraction from tailings to middlings. 

4.2.2.4. Visible Carbon Distribution
Again a sample from each size fraction of the concentrate, middlings and tailing product was 
examined by wet panning for the presence of visible carbon particles.

Those size fractions exhibiting visible carbon were noted and are shown in red as follows:-

Table 9
Visible Carbon Contamination

Product 
Wt Distribution 

(%)

Contamination 
Wt Distribution 

(%)             

Particle Size
(micron)

Con Mid Tail No 
visible 

C

Visible C

+250 29.4   1.5   1.1   29.4    2.6
+150-250 22.0   2.5   0.3   22.0    2.8
+90-150   9.8   2.5   0.5     9.8    3.0
+45- 90   3.8   7.0   4.2   15.0
<45   0.6   1.4   4.7     6.7
Slimes   8.7    8.7
Total 65.6 14.9 19.5   82.9  17.1

These observations indicate slightly inferior results to those obtained in test No 1, in that a 
concentrate, comprising 65.6% of the feed, could be produced containing essentially no carbon. 
A further 17.3% of the feed could be extracted as an essentially carbon free fraction by removal 
of slimes, either pre or post the spiral operation followed by a wet sizing operation at around 90
µ, giving an overall potential carbon free product recovery of  82.9%.
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4.3. DISCUSSION OF RESULTS

In terms of size distribution, the results obtained in the tests using the 7- turn spiral showed that a 
considerable improvement in definition between size fractions could be obtained in that over 
90% of the +150 µ size fraction and around 80% of the 90-150 µ size fraction could be extracted 
as a concentrate, compared to less than 50% using the 4-turn spiral.

In terms of carbon removal efficiency, whilst the results using the 7-turn spiral indicate that the 
recovery of carbon free product could be increased from around 65% to around 86%. 
However this would require extra process steps.

A de-sliming step would be required prior to the spiral operation and a sizing step would be 
required to remove the >90 µ fraction from both the middling and tailings products.

LD-7 7-
turn 

SPIRAL
FEE

Tail Mid

PRODUCT
Hydroclone

slimes

Con

Hydroclone

u/f

0/f

u/f

0/f

TAIL (Reject)
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5. RECOMMENDATIONS

It must be considered that spiral separators represent a cheap high capacity wet separation 
method.

Although the results achieved in these tests are not as conclusive as was perhaps anticipated, 
there is no doubt that the results achieved in all three tests would have been considerably 
enhanced by the introduction of a de-sliming test prior to the spiral.

As more than sufficient unused sample remains from the latest  tests to permit a third test run, it 
is recommended that this material be de-slimed using a hydrocyclone or over a wet table and that 
the de-slimed product be retested using  the 7-turn LD spiral test rig.

The carbon free fraction generated from this test could then be subjected to the usual magnetic 
separation/procedure, followed by oxalic acid leaching, for comparative purposes.
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APPENDIX 5

TESTWORK REPORT – GEKKO
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