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EPM 12307 

 

1.  INTRODUCTION 

 

This is a 12 Monthly report on the exploration activities on EPM 12049 for the period ended 
15th September 2010.  
 

Austral Dutch Kaolin Pty Ltd (“ADK”) holds the following EPMs in central Queensland:  
EPM 12049,  EPM12898, EPM 12755, and EPM 12307. Former EPM 13662 has been 
relinquished in total to meet relinquishment requirements. ADK also holds MDL 367 
contiguous with EPM 12898. 
 
The EPMs are contiguous and are being treated as a combined project by ADK. Drilling and 
other exploration activities are conducted over the EPMs on an intergrated basis. Reporting 
has been on an individual EPM basis. 
 
Exploration expenditure over the integrated group of tenements is generally reported on a 
pro-rata basis of number of sub-blocks as much of the recent and current exploration activity 
is in the form of off-title laboratory testwork, third party material trials and evaluation, 
technology development, and preliminary development evaluation. Exploration expenditure 
for this tenement has been reported under a separate cover letter. 
 
The EPMs contain drill tested and analysed resources of kaolin and oil shale. The project 
objectives are to find, prove and develop a first class kaolin deposit and production operation, 
with an associated oil shale/alginite development. Regional location of the EPMs  is shown 
in Figure 1. 
 
The EPMs also form a gold exploration target area with potential gold hosting formations and 
conditions, indicated by adjacent gold mining operations at Wirralie, Yandan, and Belyando 
and the occurrence of traces of free gold in silcrete and altered granite in the NW of EPM 
12049. 
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SUMMARY. 

Exploration activities summarized in the table below have been expanded upon in the 
relevation sections of this report. Expenditure Statement has been submitted under a separate 
cover letter. 
 

Item REQUIREMENTS – the following 
must be itemised. 

Yes No Remarks 

1 Drilling and completion activities. 
 

Y  Drilling for 2 tonne bulk 
sample for Korea and for 
resource extensions. 

2 Trenching, costeaning or pitting.  X  

3 Geophysical and geochemical 
surveys. 

 X  

4 Technical evaluation and analysis. Y  Technical analysis and 
evaluation continuing in Korea 

with potentialKorean 
partners. Feasibility 

evaluations continuing for 
both oil shale and kaolin 

resources 

5 Data management or data 
interpretation. 

Y  Employment of TA for 
digitizing of previous drilling 
and analytical data, and 

assisting with data modelling 
and analysis. Detailed drill 

program planning. 

6 Operational and administrative 
expenses, limited to 10% of the total 
expenditure. 

Y   

7 Costs of compliance with native title 
conditions. 

   

8 Allowable costs under a native title 
agreement. 

  N/A 

9 Are there unallowable costs as per 
section 13B (3) of the Mineral 
Resources Regulations No. 4 2008 

Y  Not included in the annual 
statement of expenditure. 

 

 

2.  EXPLORATION ACTIVITIEs for PERIOD ENDED  15
th

 September

 2010 

 

2.1  DRILLING 

 

A program of rotary drill holes was conducted in August – September 2009 to obtain a bulk 
sample for despatch to Korea for bulk testing of new technology for processing oil shale. 
Additional drill holes were completed for extensions  of resource areas. A table of hole 
numbers, coordinates and depths for the drill holes are shown in Table 1. Additional 
resource, geological, and structural information was gained form these holes. 
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Table 1: Drilling Statistics 2009-2010. 

Drilling Statistics 2009- 2010. EPMs 12047, 12898, 12755, 12307, MDL367

Hole Date TD Core Comments

No E N m m

801 25/08/2009 520278 7659816 50 40.9 47.9

802 26/08/2009 520969 7660036 50.5 41.5 50.5 Hole abandoned

803 28/08/2009 521013 7660055 38 Abondoned - stuck in hole

804 28/08/2009 519949 7659864 45

Drill to 45m, stuck in hole, decided to 

ream hole to 6"& take 4" core. Not 

successful. Abandoned.

805 31/08/2009 519327 7659715 60 nil Suspect volcanics started at 30m.

806 31/08/2009 519421 7660019 57 nil Ended in water and gravel.

807 1/09/2009 517559 7653719 60 46 59 513A

808 1/09/2009 517563 7653720 59 46 59 513B

809 1/09/2009 517566 7653721 59 46 59 513C

810 2/09/2009 517570 7653723 59 46 59 513D

811 2/09/2009 517573 7.7E+07 59 nil 513E. No samples, no returns. 

812 2/09/2009 517599 7653718 59 46 59 513F

813 2/09/2009 517604 7653719 59 46 59 513G

814 3/09/2009 517610 7653718 59 46 59 513H

815 3/09/2009 517614 7653721 59 46 59 513I

816 4/09/2009 517617 7653721 48.8

46.5-

48.8 46.67 48.8

513J. Abandoned core hole. Core barrel 

problem

Coords (AMG '66) Oil Shale

Depths (m)

 

 

 

2.2 TRENCHING, COSTEANING or PITTING 

 

None conducted during the period 
 

 

2.3  GEOPHYSICAL and GEOCHEMICAL SURVEYS 

 
No new surveyswere conducted during the period. A study of previous magnetics surveys was 
conducted to establish if there was any relationship between magnetic anomalies and oil shale 
bodies and associated basement relief. No obvious relationship could be established. 
 

 

2.4   TECHNICAL EVALUATION & ANALYSIS 

 

Technical Assessment. 

 
During the 12 Month Period to November 2009, for EPMS 12049, 12898, 12755 & 12307,  
exploration activities included: 
 

* Despatch of oil shale samples to Korea. Despatch of bulk sample by sea to Korea.  
* Results of oil shale testing of 20 kg samples received from Korea. 
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* Preliminary development studies for test plant and trial plant to be located in Australia 
conducted in association with Korean associates. 

* Continuing planning and assessement for Alginite development with Dr Heinz Hekel . 
* MDL application and associated planning and preliminary feasibility for oil shale, 

kaolin and alginite extraction remains under assessment by DME. 
* Kaolin assessment by Kaotech (Dr Andrew White). Summary report is attached 
* Continued digitizing of old drill hole records for remodelling the geology of the 

drilled area using ADK drilling, previous drilling and previous geophysics 
(magnetics). Addition of the new drilling results from 2009. 
 
 

Exploration has included both drilling and field operations and also a very significant 
component of off-site technical analysis of the oil shale and kaolin materials. These technical 
analysis has comprised utilization and development trials of the various commodities 
available on the title.  

 

3. OIL SHALE 
 

3.1 Korean Interests 

 
There were further visits by Korean partners conducting the testing of the Mount Coolon oil 
shale and developing the extraction technology specific to the Mount Coolon oil shale. 
 

3.2 Sample Testing 

 
Bulk Sample Testing 

 
A bulk sample of some 2.5 tonnes of oil shale was taken from the Mount Coolon oil shale 
beds by rotary air drilling in August/September 2009. A 20 kg sample was air freighted to 
Korea for preliminary testing and a one tonne sample was sent by sea freight.  
The detailed budget for the testwork is shown in the table in Appendix2 

 

Other Sample testing. 

 
During 2009-2010, testing of other oil shale samples was continued. Some of the test results 
are shown in Appendix 3. 
 

3.3 Technology Development 

 
ADK’s Korean partners are proposing a pilot plant in Queensland. If in a few years, the oil 
price goes up, the plans for making the pilot plant and the mining development can be 
expedited.    
 
New technologies(ideas) to handle the carbon dioxide and the dioxin(polutant material 
which can be emitted during the combustion of oil shale residue) have been developed in 
Korea in conjunction with the oil shale treatment process for inclusion in a processing plant 
design.  
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These new technologies are being evaluated to minimize any emissions from oil shale 
processing, and to increase the yield of the shale oil well above the base Fischer Assay yield 
which is used as the standard measurement of oil yield.  
  
 Technology studies being conducted on the Mount Coolon oil shale material by Korean labs 
include: 

• Oil extraction processes – improvements on conventional retorting technology for 
higher recovery 

• Carbon dioxide capture and use/conversion during oil shale processing 

• Potential biological oil extraction 
 

 

3.4 Alginite 

 
The potential for the use of the oil shale particularly the lower grade material as an 
agricultural commodity are continuing with the assistance of Dr. Heinz Hekel. 
There have been no recent reports from field trials being conducted on the material by a 
couple of companies testing the material. 
 
 

4 KAOLIN  

 

4.1 Kaolin Consultants, Kaotech & Dr Andrew White 

 

ADK is using the services of Dr Andrew White and his business Kaotech Geometallurgical 
Services Pty Ltd to advise on sample testing, area selection and potential development of the 
kaolin resources on the tenements at Mount Coolon. The principals of Kaotech have 
extensive, specialist, and international experience in evaluation of kaolin deposits,  kaolin 
processing, and developing kaolin products. 
 
A report from Kaotech is attached in Appendix1  

 

4.2 Sample Testing. 

 

Samples supplied for new testing program. 

Samples of both primary (weathered granite) and secondary (sedimentary deposited) kaolins 
were supplied for testwork by Kaotech. Some of the results are contained in the report in 
Appendix 1 
 
Additional samples were collected from the accumulated sample stock stored at “Olderfleet” 
homestead near Mount Coolon and despatched to Kaotech to continue the testing and 
assessment work.  

 

4.3 Future Testing 

 

Kaotech have provided detailed assessment of the Mount Coolon kaolin with 
recommendations on how it should be tested and treated. Samples from planned exploration 
drilling will be accumulated and sent to Kaotech for further evaluation. The planning 
objectives will be to define areas of best quality from widespaced drilling and testing to 
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concentrate on to bring up a detailed resource of high quality material for potrential 
development.  
 

 

5.    DATA MANAGEMENT &  DATA INTERPRETATION. 

 

5.1 Digitizing of Previous Drilling and Lab Data 

 
The ditizing of  data from earlier drill holes (International Mining Corporation NL) drilled 
duirng the 1980s, has been upgraded with the employment of a technical assistant to assist 
with digitizing and data processing, and evaluation and modelling. 
 
The data is required for detailed planning for oil shale and kaolin modelling and drill 
planning. This will be integrated with the drilling results from the ADK drilling programs and 
laboratory analysis results for both oil shale and kaolin. 
 
Review of the kaolin analysis data from the ADK drill samples has indicated that there may 
be an improvement in high grade kaolin properties suitable for paper grade material further 
down the Tertiary drainage basin in a southerly direction. The next drilling programs will  be 
directed towards testing this model. Increased time in the weathering and leaching processes 
may improve the required properties of the material.   
 
Base maps for planning and modelling have been prepared by computer drafting contractors 
at the Minserve Group. New upgraded maps with later digital data are being prepared. 
 

5.2 Drilling Programs & Resources Status 

 
Detailed locations for drill holes have been planned for core holes and rotary holes. The core 
holes are proposed for the known oil shale resource areas to bring the resources up to at least 
indicated status for feasibility studies. Core samples will be sent to Korea for detailed testing 
by ADK’s Korean associates  at a number of arranged university laboratory facilities. 
  

5.3 Oil Shale Resources at Mount Coolon. 

 
With the current drill hole spacing and spacing of analyses, most of the currently defined oil 
shale resources can only be given an inferred status. It is intended to bring this up to at least 
indicated status in the near future with the proposed drilling.  
 
The locations of the proposed rotary holes to further explore the area between the known oil 
shale bodies have also been planned and coordinates determined. The proposed drill locations 
are shown in Figure 3. 

 

5.4 Present Oil Shale Resources at Mount Coolon 

 

The present resource estimates for the oil shale resources on ADK’s tenements at Mount 
Coolon are some 250,000 million tonnes grading some 125 to 130 litres per tonne of oil on a 
dry Fischer assay basis. 
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The present proposed drilling programs are designed to bring this up to a minimum of 400 
million tonnes of oil shale at indicated resource status.  

 

 

5.5 Results of Korean Processing Technology Trials on Contained Oil Resources 

 

The adaptation of oil shale processing being developed in Korea for specific application to 
the Mount Coolon Oil Shale has shown the potential to increase oil yield by at least 30% 
above standard Fischer Assay results.  This is indicating an increase in potential average 
kerogen/oil yield from 125-130 litres per tonne to 160 litres per tonne or 1 barrel per tonne. 

 

5.6 Kaolin Resources at Mount Coolin 

 
Some billions of tonnes of good quality kaolin resources have been estimated across ADK’s 
Mount Coolon tenements. Samples have been taken for every metre drilled through the 
sedimentary sequence by ADK. Many samples have been processed overseas for kaolin 
properties and quality. Proposed future drilling will help to define areas of high quality kaolin 
for high grade applications such as paper production. The assistance of Dr Andrew White and 
his company Kaotech have provided a proposal for the technical testwork involved. 
 

 

6.  TITLE INFORMATION 

 

6.1 Project Location 

 
The EPMs 12049, 12898,12755, 12307 & MDL 367 are located some190km by road south 
west of the port of Bowen, 200km west of the port city of Mackay, and immediately north of 
the small mining town of Mt Coolon. (Figure 1) The large Burdekin Falls dam is some 25 
kms to the north. 
 

6.2 Title List & Current Sub-block Holdings 

 

The title list and current sub-block holdings are shown in Table 1. 
 
The locations of the EPMs and their sub-block areas are shown in Figure 2. 

 

 

Table 2.  Title Information 
EPM 

No. 

EPM Name Granted Sub-blocks 

Current Recent Relinquishments 

Expiry Date/ 
Status 

12049 Bungobine 15-Sep-
99 

27 
26 Dec-05 

 

12307 Yacamunda 6-Sep-04 21 
76 29/11/2005 

 

12755 Bungo Two 6-Sep-04 6 
15 29/11/2005 

 

12898 Bungo 
Three 

6-Nov-02 11 
3 3-Oct-05 

 

13662 ADK-1 29-Aug-
02 

0 
27 29-Nov-05 

 

   65  
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6.3 Relinquishments 

 

Austral Dutch Kaolin Pty Ltd has made very substantial relinquishments of all titles including 
the full relinquishment of EPM 13662 to meet DME requirements.  
 
Only the areas around the known deposits have been retained. ADK does not wish to 
relinquish any more area as this will cause problems with resource statements, exploration 
and development planning of the known resources in continuing negotiations with partners. 
 
 

7. GOLD 

 

There are four retained sub-blocks propspective for gold from the north-west corner of the 
original area of EPM 12049. Visible gold was found in two areas. One occurrence was in the 
silcrete cap rock derived from the altered granite found during preliminary field 
reconnaissance. The second was in drill cuttings in the top few metres while drilling into the 
weathered altered granite silcrete cap rock exploring for primary kaolin in the weathered 
granite. The granite phase is a white apparently altered phase of the Joe-De-Little Granite 
(Devonian). 
 
Some of the core material was relogged and submitted for gold analysis. The results were 
indeterminate and indicate that larger samples may be required for proper evaluation.  
 
The tenements held by ADK, EPMs 12049, 12307, 12898 and 12755, and MDL 367 largely 
cover Tertiary Suttor Formation with thicknesses up to 100m and virtually no basement 
occurrences which limits gold exploration potential except for the NW sector of EPM 12049. 

 

 

8. GEOLOGY 

 

8.1 Regional Geology 

 

The EPM applications cover sediments of the Tertiary Suttor Formation lying in a shallow 
fluvial/lacustrine basin considered to be early Miocene in age. The sequence is considered to 
have been deposited in a lacustrine environment of an extensive lakes system developed on a 
presumed Devonian basement of varied topography. The north-western part of the EPM 
covers Carboniferous granite outcrop, Anakie Metamorpics, and Devonian Ukalunda Beds.    

 

The oil shale was originally detected in a gold exploration drill hole on Rutherfords Table to 
the north of the present tenement applications. 
 
The stratigraphic sequence in the area is shown in Table 3. The stratigraphy in Table 3 has 
been updated from previous reports to correspond with that in the notes to the Mount Coolon 
Sheet, 1:250 000 Geological Series, second edition (Hutton et al, 1998) 
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Table 3 

Stratigraphy 

 

Geological Period Sy

m-

bol 

Formation Lithologies 

Quaternary Cz  Sand/soil veneer 

Tertiary Td  Duricrete – mainly silcrete 

Tertiary  
(Early Miocene?)        

Ts Suttor 
Formation 

Claystone (kaolinite) overlying oilshale 
with interbedded kaolinite and lignite, 
basal sandstone and conglomerate 

Carboniferous CP
gi 

Joe-De-Little 
Granite 

Medium grained, biotite-hornblende 
granodiorite, altered granite. 

 D/
Cr 

Mt Rankin 
Beds 

Siliceous tuff, lithic sandstone, siltstone, 
conglomerate, minor volcanics 
fossiliferous. 

 Dk Ukalunda Beds Phyllite, schistose siltstone, sheared 
lithic and feldspathic sandstone, 
silicified quartz sandstone, conglomerate 

Neoproterozoic to 
Early Cambrian 

Pza Anakie 
Metamorphics 

Quartz-mica schist, mica schist, 
hornfels, sandstone. 

 

8.2 Project Geology 

 

The following geological information has been drawn from the reports of previous 
exploration in the area by IMC (d’Auvergne, 1984). 

 

The Suttor Formation forms the main geological unit of interest. At its base, on an irregular 
Devonian/Carboniferous surface are sand and gravel beds with possible deep lead gold 
channel deposits similar to the occurrences at Rutherford’s Table immediately to the north of 
the EPM. These are overlain by impure quartz sandstones and siltstones. These gravel and 
sandstone beds vary in thickness from 0 to 20m thick but may be much thicker in the south 
near Mt Coolon. 
 
The sand and gravel unit grades abruptly upwards into an overlying argillaceous cyclical 
sequence of interbedded  oil shale and kaolinite with some thin lignite bands in the upper part 
of some of the oil shale bed intersections. One cored intersection contained 5m of kaolin 
overlain by 10m of oil shale, then 3m of pure white kaolin, another oil shale horizon of 6m, a 
further 2m of kaolin, and another 10m of oil shale with a pyrite zone at its top. The pyrite 
zone is considered to mark the top of the oil shale sequence. Above the oil shale another 20 to 
30 metres of kaolin have been reported from some drill holes. The argillaceous sequence is 
considered to have a thickness ranging from 15 metres up to 60 to 80 metres.  
 
The uppermost member of the Suttor Formation, overlying the argillaceous kaolin oil shale 
bearing member consists of argillaceous sandstones, sandy claystones and quartz sandstones 
of varying thickness   
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The oil shale in particular shows strong lateral lenticularity with considerable variation often 
from hole to hole indicating a series of  stagnant lakes and ponds in which the predominantly 
algal material has accumulated to form the oil shale. 
 
The lateral continuity and lenticularity of the kaolin beds was not investigated in any detail as 
the oil shale was the only target of exploration at the time.  
 
It is suggested that deposition took place in a shallow structural basin subject to regular 
tectonic modification. 
 

 

9. REFERENCES & REPORTS 

 

d’Auvergne, P., 1984. International Mining Corporation, EPM 3521, Mt Coolon Oil  
 Shale,  Annual Report for the Year Ending 19 June 1984.(Unpublished  
 Mines Dept Record  CR13365A) Aug1984  
Glicksen, M., 1984. Mt Coolon Oil Shales, in d’Auvergne, P., 1984. International   
 Mining Corporation, EPM 3521, Mt Coolon Oil Shale, Annual Report   for 
the Year Ending 19 June 1984.(Unpublished Mines Dept Record   CR13365A) 
Aug1984  
Harben, P.W. & Kuzvart, M., 1996. Industrial Minerals, A Global Geology. Industrial  
 Minerals Information Ltd, Metal Bulletin PLC, London   
Hawley, D & Marosszeky,A., 1992. Reassessment of IMC’s EPM 3882, Bungobine  
 Oil Shale Deposit Mount Coolon. Geoplan Resource Planning July  
 1992. 
Hutton, L.J., Grimes, K.G., Law, S.R., & McLennan, T.P.T., 1998. Queensland   
 1:125,000 Geological Series – Explanatory Notes, Mount Coolon,   
 Second Edition. Sheet SF/55-7. Published by the Department of Mines   and 
Energy, Queensland. 
Pickering, S.M., & Murray, H.H., 1994. Kaolin in (eds) Carr, D.D. et al, Industrial  
 Minerals and Rocks, publ. by Soc. Mining, Metallurgy, & Exploration,  
 Littleton, Colorado.  
Queensland Department of Mines and Energy, 1998. Queensland Minerals and   
 Energy Review, 1997-1998. A Queensland Department of Mines and  
 Energy Publication. 
Smart, J., 1999. Kaolin, Queensland Mineral Commodity Outlook, Queensland   
 Government Mining Journal, August 1999, 6-11. 
 



 Austral Dutch Kaolin Pty Ltd 14 

 
 
 

 

Figure 1 Regional Location Map 
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Figure 2  Block and Sub-block Map 

Retained Sub-blocks 

 

EPM 
12049 

EPM 
12898 

EPM 
12755 

EPM 
12307 

 MDLA 
367 



 Austral Dutch Kaolin Pty Ltd 16 

          FIGURE  3
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Summary 

 
This summary should be read in conjunction with the overview of the parameters for kaolin testing and Kaotech 

Geometallurgical Services Pty Ltd services appended to this report (page 8). 
 
Austral Dutch Kaolin Pty Ltd submitted four drill samples of kaolinitic sediment to Kaotech Pty Ltd for a 
preliminary assessment of the kaolin and its commercial potential.   Of these, sample 730 27-28 had a raw ISO 

brightness of 65.4, and since this was the highest brightness obtained for the samples, this was selected for 
further tests. 
 

De-gritting trials showed that by blunging and settling, effective de-gritting of the sample could be achieved, 
separating quartz sand and kaolin in a 15% solids slurry.  Recovery from the sample was approximately 48% 
kaolin.  The kaolin has a relatively large particle size distribution, from 10µ down to <0.5µ.  The ultra-fine 
component (<0.5µ) has a natural brightness of 81.50 ISO, and when calcined at 980 0 C has a brightness of 84.06 

ISO.   Calcination at 1050  0 C has the potential to take this brightness to the high 80's or low 90's. 
 
It may be feasible to produce an ultra-fine, high brightness, high value kaolin product by calcination.   The sand 
grit includes a significant component of <45µ quartz particles that are likely to have a commercial application as 

high-quality foundry sand.  Further investigations are warranted but rigorous sampling is recommended since the 
samples submitted indicate that there is significant variability in kaolin quality in the deposit.    
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Introduction 

 

1. Geology. 

Two types of kaolin occurrence are present in EPMs 12049, 12307, 12755 and 12898,held by Austral Dutch 

Kaolin Pty Ltd (ADK): sedimentary kaolin (that probably has been further kaolinised by lateritic weathering), 
and kaolinitic weathered granite (kaolinised granite?).  The sedimentary kaolin occurs as part of a lateritic 
profile developed on Tertiary sedimentary basin fill, overlying Devonian and Carboniferous basement. 

 

2.  Prospect size. 

It is clear that within the EPMs that there is a very large tonneage of kaolinitic clay (possibly billions of tonnes). 
 

3.  Previous testing. 

In 2002, ADK had submitted kaolin samples to the leading kaolin producer, Huber Corporation of Georgia, 
USA.  Test results provided by Huber indicated that the kaolins submitted for testing were fined grained, and 
after magnetic separation, ozonation and bleaching had brightnesses ranging from 87 to 88.3%, and after 

calcination, brightnesses ranging from 86.6 to 92.0 (however the test results did not state whether the 
brightnesses were measured on the GE or ISO scales).  Brookdfield viscosities of ~70% solids slurries were 
unacceptably high, although Hercules (high shear) viscosities were acceptable for paper coating.  ADK 

commissioned Kaotech Geometallurgical Service Pty Ltd to carry out a brief review of the Huber test results, 
which resulted in the following findings: 

• Scanning electron microscopy images provided by Huber indicated that the kaolin in the samples had 

not been effectively dis-aggregated into the constituent crystals.  This is a common finding for tests 

carried out by laboratories not familiar with Australian kaolins and their processing. 

• The kaolins contain a significant ultrafine crystal component (<0.5µ), which, if not separated from the 

coarser components is likely to result in unacceptable Brookfield viscosities.   

• It is surmised that the ultrafine component is amenable to calcination, thus resulting in the satisfactory 

calcined brightnesses. 

4.  Sampling.  

No specific sampling of the kaolin has been carried out yet; kaolin samples have mostly been obtained as an 
adjunct to drilling carried out to sample underlying oil shales. 
 

Drill samples: 
ADK submitted 4 drill chip samples to Kaotech for investigation:736-29, 736 15-16, 830 27-28 and 735 24-25.  
The samples ranged from 15kg to 25kg in weight.  The drill samples were obtained several years previously, and 

may have been exposed to sunlight for some time, therefore it is possible that some natural deteriation of 
properties resulted. 
 
Kaolinised granite sample: 

Subsequently, when the results of the tests for the drill chip samples was reported, Austral Dutch Kaolin 
submitted a small specimen of kaolinised granite obtained from outcrop in the north west part of the permits.   
 

Scope of work 

  
ADK commissioned Kaotech Geometallurgical Services P/L to carry out a preliminary assessment of the 

kaolins.   
 
Drill chip samples. 
The drill chip samples were examined and tested as follows: 
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1. The raw kaolin samples were dried and their brightness measured (sample 735 24-25 was not examined 

because it appeared grey in colour  and having low natural brightness). 

2. Sample 730 27-28  was subjected to de-gritting tests. 

3. The de-gritted kaolin from 730 27-28 was dried and its brightness measured. 

4. The sample was then calcined at the maximum Kaotech's muffle furnace could reach, pulverised and 

brightness measured.  

5. A sample of de-gritted 730 27-28 was bleached with sodium dithionite to measure the impact of 

bleaching on brightness. 

Each stage was monitored by microscopy to understand what effect each process step had on mineralogy and 
grainsize. 
 
Kaolinised granite. 

The kaolinised granite outcrop sample was pulverised lightly in a mortar and pestle, and screened at 
<150microns.  Brightness of the <150 micron split was measured.  A smear of this kaolin was examined under a 
high power polarising microscope. Since insufficient sample was provided to enable a brightness measurement 

of de-gritted kaolin, a quick test was carried out to look at the potential of the granite-associated kaolin.  The 
<150micron fraction was mixed with water in a 15% solid by weight slurry using a stab mixer (high speed at 30 
seconds), and allowed to settle.  
 

Raw kaolin brightness: 

Using Kaotech's Drick Instruments DRK 103B Brightness/Colour tester the following brightnesses for raw 
kaolin were obtained: 

 

Sample number  % ISO brightness, raw kaolin 

736-29 60.93 

736 15-16 64.6 

730 27-28 65.74 

Kaolinised granite 77 

  

De-gritting: 

Sedimentary kaolin samples: 
Sample 730 27-28, a creamy white powder with a low moisture content (2%) and grit no larger than 2mm., was 

de-gritted to liberate the kaolin for test work.  The laboratory procedure was to treat the sample as an ore sample 
with fine kaolin and grit particles smaller than 45 microns. 
 
2 kg of sample was put in a blunger with 2L water, 4g of Colloid C211 dispersant and 2g Na2CO3 as a pH 

modifier.   
 
The blunger was run for 2 minutes and the contents formed a thick paste, indicative of high percentage of clay 

fines.  An additional 1L of water, 2g C211 and 1g Na2CO3 was added and reblunged for 1 minute.  This gave a 
slurry with an improved (lowered) viscosity with a solids content of 33%.  Settling of fine grit was very slow so 
an additional 1L of water was added.  Solids were now 27% with an improved settle rate of grit, and a pH of 8.9. 
 

Screening through 75 and 45 micron screens was problematical, with the non-vibrating screens being blinded.  
Settling times to remove <45 micron grit were extreme (days) and testing every 22 hours showed drop-out but 
SG readings showed much grit still in suspension. 

 
Another 3g C211 was added, making the final recipe thus: 2kg sample, 4 L water, 9g C211 dispersant and 3g 
buffer. This dropped the solids to approximately 15% @pH 9, allowing the ultra fine grit to settle.  
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These chemical requirements indicate a very fine clay with a large surface area on clay particles. Recovery rates 

(balances) are approximate because much "fiddling" was required, with consequent losses, to make a more 
workable recipe. 
 

Kaolinised granite: 
Settling was rapid and separate layers of grit and kaolin formed in the beaker.  This was decanted and a smear of 
the fine kaolin layer examined under the microscope.    The kaolin in this sample ranges in size from 5 to 20 
microns, and a significant proportion of the kaolin is still in stacked crystals which together with the grit not yet 

removed from the sample would diminish the brightness of the raw kaolin.   
 

Recoveries: 

The following approximated quantities were measured in the de-gritting process: 
 
ROM sample    2000gm 

Total mass of grit   543gm or 27% 
Total mass of kaolin   961 or 48% 
 
Grit: 

1. > 75 microns   Screened ex blunger    33gm 

2. <75 > 45 microns   Screened ex blunger    44gm 

3. <45 microns   Screened ex blunger    21gm. 

4. <<45 microns   23 hours settle @ 15% solids in bucket 330gm. 

5. <<45 microns settle in decant bucket over a period of 3-4 days   115gm 

 while oven drying of product. 
 

 

Conclusion, de-gritting: 

 

The sedimentary kaolin is a typical <45 micron clay and grit, impossible to process by conventional methods, 
but possible by using low solids and V-Sep technology for de-gritting followed by conventional processing. 
 

There was insufficient sample of the kaolinised granite to carry out a de-gritting trial. 
 

Brightness measurements, sedimentary kaolin: 

Pressed powder disks were prepared using a TAPPI specification press, and brightnesses measured on the Drick 
DRK 103B tester.  The following results were obtained: 
 

De-gritted kaolin De-gritted kaolin calcined 980 0 C 

R457  ISO 81.45 R457   ISO 84.06  

 Rx       ISO 93.24 

 Ry       ISO 91.32 

 Rz       ISO 82.91 

 
Yellowness Y1 = 100(RX-Rz) / Ry 
 
  = 100x 1.92/ 82.91 

 
  = 2.32 
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Discussion: 

Identification of possible products and markets. 
 
The potential product/market combinations that might be obtained using the Mt Coolon kaolins as raw material 

are: 
 
a) Paper coating products. 
b) Metakaolin products for concrete/cement applications. 

c) Fruit spray. 
 

a) Paper coating products: 

 
De-gritting, sedimentary kaolin: 
The blunging and dispersion resulted in excellent de-gritting of the raw kaolin.  The "settle in bucket over 3-4 
days" indicates effectively de-gritted kaolin in the size range 5-10µ.    A range of grain size products can be 

obtained from the degritting process and each of these has a potential industrial mineral value.   
 
De-gritting products: 
The sedimentary kaolin contains an extremely fine component, <0.5µ, as well as kaolin in the size range 2-10µ.  

The brightness of the latter is ISO 81.50, which is sufficient to justify further investigations into manufacture of 
coating kaolin product from the raw material.    
 

The extreme fine grain size of some of the kaolin (the <0.5µ fraction)  is already an indicator that calcination 
will produce a high brightness product and this was confirmed by a calcination trial.  The calcination 
temperature was ~ 700 C lower than optimum for calcination tests because of the limitation of Kaotech's muffle 
furnace.  Even so, calcination brought the ISO brightness up to 84.06, without further enhancement.   

 
The grit separated from the raw kaolin includes a component of <45µ quartz sand, which potentially valuable as 
a foundry sand.  

 
The fact that a brightness of 84 was obtained in this preliminary test indicates that more detailed investigation is 
justified of the Mt Coolon kaolins.. The goal would be to establish whether selective mining and/or processing 
will produce a competitive coating kaolin product.  Kaotech also considers that the ultrafine (<0.5µ fraction) of 

the kaolin may have special applications such as calcination, that are worth investigating by ADK.  If further 
tests are contemplated, a rigorous approach to sampling will be justified, since the amount of variation in the 
samples submitted for examination indicates that the raw kaolin is highly variable, or contaminated during 

drilling, or both.  
 
Kaolinised granite: 
The raw brightness of the kaolin in the kaolinised granite is significantly higher than that of the sedimentary 

kaolin, and within the range where coating applications for a processed kaolin are worth further investigation.   
 
The crystal size of the granite-associated kaolin is coarser than that of the de-gritted sedimentary kaolin.  It is 

possible that blunging will delaminate the crystal stacks in the kaolin from the kaolinised granite, or if it doesn't 
a separate delamination process will.   A blend of delaminated kaolin and the ultrafine component of the 
sedimentary kaolin may result in a high brightness coating kaolin with very good viscosity and coverage 
properties.    Therefore further study of the kaolins with the aim of producing a coating product is justified. The 

other Australian kaolins known to Kaotech are uniformly very fine grained, therefore this blending possibility is 
so far unique in Australia. 
 

b) Meta kaolin: 

 
Metakaolin is kaolin heated to between 750 and 8500 C, and its principal use is as an additive to cement for the 
purpose of substantially increasing the compressive strength of the cured cement product (commonly by a factor 

of 2).  At present metakaolin is being sold in small (10kg) packages at a rate of A$6000.00 per tonne, imported 
from the US.  Kaotech has been advised by its contacts in the cement industry that if metakaolin could be sold 
into the market for less than A$400.00 per tonne the market for this product would be substantial.  
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c) Fruit spray. 

 
The application of fine (<2 µ) kaolin as a fruit spray in a water base to prevent insect bites and sunburn of fruit is 
in its infancy in Australia, but is now widely used in the USA. Very fine grained kaolin crystals are mixed into a 
water based slurry and sprayed onto fruit, and the kaolin coating inhibits insect bites, reduces sunburn and 

bacterial and airborne fungal infections.  The advantages of kaolin as a fruit spray are that it is chemically inert, 
non toxic (or even beneficial as a food additive), and low cost.  The Mt Coolon site is not far from a major fruit 
and vegetable growing district in the Burdekin delta irrigation district and development of a market for Mt 

Coolon kaolin as a fruit spray is worth pursuing.  
 
The likely market for the ultrafine grit component in the sedimentary kaolin as a foundry sand has already been 
mentioned.   

 

 

RECOMMENDATIONS: 

 
Strategy: 

 
The strategy is basically to add as much value to the kaolin potential of the Mt Coolon EPMs as possible with 
the intent of building a knowledge of the potential kaolin products and markets to the point where it becomes an 
attractive investment for development. 

 
The steps to be taken to implement this strategy are: 
 

• Collect a suite of 50 or so samples from existing drill samples stored onsite for further testing. 

• Sample and carry out an assessment of the kaolin in granite.  

• Carry out laboratory scale testing:  

◦ to obtain a reliable set of quality parameters for the potential products.t 

◦ to obtain samples for initial product development and sales. 

• Identify and make contact with customers for each of the potential products.  

 

 
 
 
 

 
 

Kaotech Geometallurgical Services 
 

 

Kaolin is our speciality 
 
 
Principals:   

Andrew White BSc(Hons) PhD FAIG, FSEG, AAPG, GAICD. 
45 years experience in exploration, mine project assessment and mineral processing, 29 years experience in 
kaolin assessment, testing and processing.   

Roger Main SME, TAAPI. 
40 years experience in process engineering, 25 years experience in kaolin assessment, testing, kaolin process 
plant design, construction and processing. 
 

What do we do? 
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Kaotech Geometallurgical Services (KGS) was established to provide an expert, 

independent assessment capability for coating-grade kaolin, unbiassed by traditional 
processing technologies developed for kaolins in a particular province.  Based on our research 
into kaolins in Australia, we offer the technology and experience for an independent, 
investigative assessment of kaolins anywhere in the world.  The assessments we can provide 
range from preliminary characterisation and identification of possible market applications for 
any particular kaolin, through to pilot plant design and testing and assistance with process 
plant design. 
 

 

Kaolin 

 
Kaolin is a very common mineral found in rocks and the regolith.  It is a non toxic, white, chemically stable and 

inert member of the clay mineral family, and in its crystalline state is composed of stacks of flat, sheet-like six-
sided (hexagonal) crystals.  Kaolin has a wide range of physical properties that determine its ultimate 
commercial use.  Kaolin as a raw as-mined mineral or as a processed mineral has a very wide range of industrial 

applications.  In increasing order of value per tonne of product, the major areas of kaolin use are as a filler and 
or extender, utilising the white colour and inert chemical nature of kaolin, ceramics that utilise the firing 
characteristics of kaolin in the manufacture of a whole range of ceramics, and compounds used to coat paper and 
cardboard to achieve different qualities for printing and appearance.  Kaolin is also used in pharmaceuticals, as a 

substitute for titanium dioxide in paints, as a cement and plaster additive, and as an ionic filter.   
 

Coating grade kaolins 

The high-value-per-tonne paper and cardboard coating applications for kaolin demands unique physical 
properties that are only satisfied by kaolin formed under specific, rare geological conditions.   
 

Coating grade kaolin parameters 

The principal parameters for assesment of a coating kaolin are: 
• Brightness. 

• Whiteness or colour. 

• Particle size distribution. 

• Low-shear and high shear rheological behaviour of a kaolin when mixed in a slurry. 

• Abrasive character of the kaolin slurry. 

• Opacity and covering capacity as a coating agent. 

• Ink absorption and gloss properties of the kaolin when applied as a component of a 
paper or cardboard coating. 

 
Kaolins can generally be characterised in the raw state as having potential application in the coating industry by 

virtue of their natural high brightness, whiteness and particle size distribution.   
 

Testing kaolin 

 

Assessment of a coating kaolin resource is heavily influenced by the nature of the coating 
process and the requirements of paper manufacturers in meeting paper quality specifications.  
Measurement of kaolin properties is according to standards provided by TAPPI - the 
Technical Association of the Pulp and Paper Industry 

 

De-grittting 

Most kaolin deposits contain impurities of some kind.  The most common impurity is quartz 
grains, but micas, titanium and iron oxides and iron hydroxides are also common and often 
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deleterious to product quality.  The first and often most critical step in assessment of a kaolin 
is de-gritting: determining how best to disaggregate the kaolin and separate the clay from 
coarser impurity particles.  In some kaolins it is also possible to remove impurities other than 
quartz grains during de-gritting. 
 
Initial measurements of brightness and color are normally made on raw kaolin to indicate 
potential end use.  Optimisation of the de-gritting process is then carried out in conjunction 
with ongoing monitoring of brightness, color, PSD, low and high shear rheology, and 
abrasive index.   

 
Further improvements in coating properties of de-gritted kaolin may be made by removal of 
impurities by centrifuging, high gradient magnetic separation or bleaching, and particle size 
distribution in some kaolins may be optimised by a process known as delamination (which 
involves mechanically breaking apart the kaolin crystals). 
 

KGS Capabilities 

 

Laboratory process testing 
KGS offers bench scale testing for de-gritting using blungers (including blunger design), 
settling  and/or centrifuging, bleaching and delamination. 

 

 

 

Laboratory measurement services 
KGS offers a full laboratory measurement service for determination of the following: 
  

� Optimisation of de-gritting and dispersion. 

� Mineralogical characterisation of impurities. 

� Particle size distribution (PSD). 

� Brightness (ISO). 

� Low-shear (Brookfield) viscosity. 

� High-shear (Hercules) viscosity to 4400 rpm. 

� Opacity. 

� Color. 

� Hunter whiteness. 

� Ink absorption (for coated paper samples). 

 
In addition, KGS can assist with estimation of resources that comply with the JORC Code. 
 

Pilot plant design and operation 
 
KGS has extensive experience in design, construction and operation of pilot plant testing facilities for kaolin 

processing. 
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Introduction to kaolin in paper manufacture and measurement of coating 

properties 
 

The role of coating grade kaolins in paper manufacture 

In the manufacture of paper and coated board, a white coating is imparted to a cellulose fibre 

base to impart an even, opaque surface for printing.  The process involves the spreading of 
the coating formulation on a sheet of cellulose mat travelling on a fast-moving conveyor.  The 
coating formulation is spread over the cellulose mat rotating on a drum and excess pigment is 
removed by a wiping blade, leaving a thin smooth layer of formulation spread evenly over the 
cellulose sheet.  To achieve this the coating formulation must “flow like water” under the 
high shear stress of the wiping blades, or an unacceptable uneven distribution of coating 
results.  The formulation must also have acceptable viscosity at low shear stress so that it 
pours readily.  The viscosity measurements are commonly referred to by the manufacture of 
the instruments that measure the parameter: Hercules (high speed) and Brookfield (low 

speed) viscosities respectively. 
 

The viscosity or rheological flow characteristics of kaolin in a slurry comprising 70% solids, 
30% water plus dispersants is one of several critical properties in determining whether or not 
the kaolin is a suitable paper coating material.  If a coating formulation does not have 
acceptable high shear viscosity it will not be suitable for coating applications.  The main 
substitute for kaolin in paper coating is precipitated calcium carbonate (PCC), which is used 

in amounts up to 50% of the solids content of coating formulations, especially for the 
manufacture of lightweight coated paper. However, PCC has poor rheological properties in 
slurry and kaolin products form an ideal additive to PCC formulations to provide good 
rheology and gloss.  The viscosity of the mix is mostly dependent on the kaolin component.  
The special viscosity properties of coating grade kaolin are determined by its degree of 
crystallinity and range of crystal or particle sizes.   
 

Whilst kaolin itself is a very common mineral, kaolins that provide viscosities appropriate for 
coating are quite rare.  The bulk of commercial coating grade kaolins are produced from only 
two geographic locations, Georgia (USA) and Amazonia (Brazil).  Cornwall (UK) supplied 
coating grade kaolins for many decades but these deposits are now worked out.   
 

If a kaolin has the right viscosity properties it must still meet other qualities before it can be 
considered a coating grade kaolin.  These properties are brightness, (as measured against a 

standard) and shade of colour, abrasive index (usually a function of how much abrasive fine 
quartz is contained in the processed kaolin), opacity or covering capability of the kaolin 
coating, whether or not the kaolin can impart a gloss to paper, and  ink absorption.  Raw, as-
mined kaolins are almost never suitable for coating; raw kaolin is normally processed to 
enhance several of the qualities in the kaolin in order to meet consumer (paper manufacturer) 
specifications.  Kaolin processing is universally carried out using high quality fresh water as a 
process medium, and the availability of sufficient high quality process water is an important 
factor in the economics of kaolin production.. 
 

Other factors 

Brightness 
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Brightness is measured against a standard (magnesium oxide) and there are two 
measurements normally used, GE and ISO.  There is no means to calibrate one method with 
the other, since the instruments for each depend on different light measuring geometries.  
Generally GE brightness is one or two percent higher than ISO brightness (for example a GE 
brightness of 86% will be approximately 84% ISO).  Colour is partly a function of brightness, 
but colour influences the value of a coating product.  In general, coating kaolins with a yellow 
or red tint are less desirable than kaolins with a blue tint.  The bulk of the kaolin coating 
market is supplied with kaolins with the following brightness ranges: 
 

� Filler grade: ISO Brightness <86%.  

� Standard brightness No 1 coating grade: ISO Brightness >86%.  

� Premium brightness coating grade: ISO Brightness >88%. 

 

Particle size distribution:   

One reason kaolin is favoured as a coating medium is that it occurs naturally as flat crystals; 
in coating quality kaolin the size range of the crystals allows thorough coverage and provides 
opacity (achieved by the crystals laying flat on the cellulose fibre sheet that forms the paper 
base).  Finer crystal size generally results in greater coverage and opacity.  Ultrafine  kaolins 
(90% particles < minus 2 micron) typically impart a desirable gloss finish to paper and are 

therefore used for manufacture of the highest quality paper.  The advantage kaolin has over 
other minerals is that it is already in a crystalline form that achieves coverage and opacity in 
coating paper; other minerals mostly require fine grinding to achieve appropriate particle size 
and this process is expensive.  There are several types of instruments used to measure particle 
size distribution in kaolins.  Particle sizes for Georgia kaolins are classified as follows: 
 

Ultra fine    90% of particles <2 microns 
Fine    80-90% particles <2 microns 

Intermediate   79-80% particles <2 microns 
Coarse    40-65% particles <2 microns 
Very coarse   Less than 40% particles <2 microns. 
 
Four primary size fractions of coating grade kaolin are marketed, although the grades of 
product also have minimum brightness and whiteness properties:  Individual producers attach 
proprietory brand names to products in each range, but the grades essentially are: 
 

Standard No. 2 coating grade 80% < 2 micron 
Standard No. 1 coating grade 90% < 2 micron 
Premium fine product 95%< 2 micron 
Ultrafine product 98% < 2 microns 
Mining is a relatively small component in the cost of producing kaolin.  Kaolin is mined by 
open pit, using scrapers or excavator/truck.  Careful grade control, selective mining and 
contamination control are features of kaolin mining.  In both Brazil and Georgia, it is 

common for raw kaolin to be mined, then blunged and de-gritted at the mine site, and the 
resulting de-gritted kaolin slurry pumped by pipeline to a processing plant some distance 
from the mine. 
The de-gritting process in several instances is the most important step in optimising and 
enhancing the coating properties of a particular kaolin, and this is one of the particular areas 

of expertise that KMS offers.  De-gritted kaolin is processed to enhance viscosities, 
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brightness, colour and other paper coating qualities.  Processing involves some or all of the 
following steps, depending on the quality of the ore and the product desired: 

• Blunging of raw crude to a slurry of around 40% solids. 

• De-gritting with cyclones and/or settling tanks and/or centrifuges. 

• Size separation with cyclones or centrifuges. 

• Centrifuging to remove impurities and improve brightness and colour. 

• High gradient magnetic separation to remove paramagnetic impurities and thus 
improve brightness and colour. 

• Bleaching/leaching to increase whiteness and brightness. 

• Filtering to de-water, using filter presses, rotary drum or membrane filters. 

• Drying in ovens (pelletised or lump kaolin product) or spray driers (powder kaolin 
product) or shipped as a slurry. 

Depending on the raw kaolin, and how well its response to various process steps is 
understood and managed, an increase in brightness of up to 4% from the raw kaolin 
brightness can be expected as a result of processing.  Improvement of colour mostly follows 
the increase in brightness, and removal of impurities and ultrafine particles tend to improve 
viscosity.  Scale of processing tends to be modular, plant capacity being determined by the 
throughput capacity of key plant items such as high gradient magnetic separators.  There are 
some economies of scale to be obtained, and the advent of new filtering and centrifuging 
technology offers the potential to  optimise slurry densities and throughput rates in each of the 

stages of kaolin processing, and for some kaolins, by-pass the high gradient magnetic 
separation process.  
Kaolin finer than 0.5microns is amenable to calcination (heating to ~1050 degrees centigrade 
in rotary kilns) to produce very high whiteness product for the high end of the premium grade 
coating market. 
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APPENDIX 2 

 
Budget for developing the new process using Mt. Coolon oil shale 

Items Contents Budget(AUD) Remarks 

Sample 

Analysis 

Proximate Analysis 25,000 General Analysis excluding 

connate water analysis  Ultimate Analysis 

Mineral Analysis 

Moisture Analysis 

(Connate Water Included) 

Kerogen 

Analysis 

Boiling Point 150,000 Comparing with kerogen made 

by conventional retorting  

API “ 

Viscosity “ 

Heavy Metal(Ni, V Included) Refinery Condition Analysis 

Ultimate Analysis Including Water 

SARA(Saturated Aromatic 

Resin Asphaltene) Analysis 

Comparing with kerogen made 

by conventional retorting 

Maltene-Asphaltene Analysis  “ 

Kerogen 

Distillation 

Analysis 

Light Oil for Extraction  250,000 For Design Parameter of 

Extractor 

Light Kerogen For Design to Recover High 

Quality Oil  

Heavy Kerogen For Design to Recover Fuel Oil 

Bitumen For Asphalt Application 

Residue 

Analysis 

Proximate Analysis 25,000 Residue Volatile Components 

Mineral Analysis  

Reinforcing Agent for Asphalt Rubber Asphalt Application 

Drying 

Analysis of 

Oil Shale 

Atmosphere Drying 50,000 35℃ Drying in Outdoor 

Condition 

Forced Heating Steam Drying in Pilot 

Connate Water Removal Heat Medium Pre-drying 

Condition 

Extraction 

Analysis 

Kerogen Yield Increase 400,000 Comparing with Conventional 

Retorting 

Pressure Effects Yield Increase 

Temperature Effects “ 

Residence Time Effects “ 

Particle Size Effects “ 

Solvent(Light Oil from 

Kerogen) Ratio for Kerogen 

Extraction 

“ 

Kerogen 

Separation 

Separation Test 200,000 Kerogen Recovery   

Temperature Effects “ 
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Residue Volatile Analysis Minimizing Volatile in Residue 

Pressure 

Control 

Extraction Pressure 

Test 

200,000 Mechanical and Chemical Vapor 

Control 

Total  1,250,000  

1. For shale oil extraction and kerogen separation to design the new process, small scaled key facilities 

should be needed. The budget of key facilities is included in each item. 

2. For the development analysis, the hardware experiments are also needed.  
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APPENDIX 3 

 

 

 

OIL SHALE TESTING REPORT 
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1. Drying Test  

 

1.1 Drying Test 1  35 ℃ Drying 

 
* In the atmosphere of more than 2 hrs, more than 30% of moisture may be 
   decrease. (Considering Mt. Coolon climate condition) 

* Before the operation, the atmosphere drying should be necessary.  
* After drying of 10 hrs, the drying weight % was about 5% in case of drying  

  of 5 hrs at 105 ℃.(Total weight decrease : 39.85%)   
 

 
 

1.2  Dry Test (2)  105 ℃℃℃℃ Drying 

Time 

(hr) 
1 2 3 

Accumulated 

weight decrease 

(%) 
40.4 40.7 40.8 

 

* In the drying of 105℃, most of water except for connate water was  

   removed within 1hr.  
* In the atmospheric condition, 30% of water in the oil shale can be removed.       
* On the other hand, only 10% of water can be removed by heating method.  

 

Time 

(hr) 
2 4 6 8 10 

Accumulated weight 

decrease  (%) 
29.69 33.56 33.61 33.79 34.16 
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2. Retorting Results  

2.1 Retorting Results (1) 
 

 
  

  

 
 
 

 
 

 
  
 

2.2  Retorting Results(2) 

 

 
 

 

Total Liquid Product 

Residue Gas 
Type Shale Oil Water 

Mt.Coolon  9 % 8 % 62.9 % 20.2 % 

USA 14.6 % 0.9 % 74.0 % 21.1 % 

SV : Setting Temp. 

PV : Outer Temp. 

Furnace : Inner 

Temp 

Mt Coolon U

.S. 

 

1) By retorting, 9% of shale oil was produced. 
2) 8% of connate water is included in dried sample 
3) Gas composition is high a little. 
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2.3  Retorting Results (3) 

 
• Retorting test by using two samples of Mt. Coolon and USA were proceeded in the same reactor  

   under the same heating condition 

• Heating temperature of Mt. Coolon sample is lower than that of USA because the connate water deprives 

sample of heating energy.  

• Oil accumulation weight of Mt. Coolon sample includes connate water.  
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3. Boiling Point Distribution 
 
 
 

 
 
 
 

 
 
 

 
 
 
 

 
 
 

 
 
 
 

 
 
 

 
 
 
 

 
 
 

 
 

� Boiling point distribution of Mt. Coolon shale oil is higher than that of USA.  

�  Contents of non-condensable gas is higher than that of USA.  

�  Accordingly the portion of non-condensable gas may be converted into the portion of oil.   
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4. Non-condensable Gas Composition 

 

 

 

 
 

 

 Componen

t  
RT  Area  Composition 

H2 2.65  249.90  0.03  

O2 9.17  14437.00  6.70  

CO  11.70  13504.20  15.87  

CH4 17.07  9660.20  15.30  

CO2 20.54  79288.20  45.22  

C2H6 1.29  9715.00  3.11  

C2H4 1.61  5505.00  1.80  

C3H8 2.57  8136.00  1.88  

C3H6 5.54  8928.00  2.09  

Others              8.01  

Total             100  

 
 

 
 

 

5. Yield Increase for New Process 
 

 

1. Yield by Fischer Assay Retorting   9.0% 
 
2. Extraction Test for New Process 
    Yield of Recovered Kerogen  About 10g (More than 10%)  
 
 

a) Because of connate water, this yield of extraction method was calculated by carbon 
residues of two samples.  

b) By normal process, the yield increase may be expected as about 20%.    

 

 

         Mt.   Coolon 

Oil Shale 

Use of GC by TCD, 

FID 


