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Kentucky River Properties
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Project Objectives
• Develop, design and demonstrate a pilot-scale processing system 

for the efficient, low-cost and environmentally benign recovery of 
high-value rare earth elements (REEs) from coal and coal 
byproducts.

• Integrate both physical and chemical separation processes;
• Pilot-scale circuit will have a dry solids feed rate of ¼-ton/hr (0.23 

tonne/hr) and will be capable of producing 5 - 7 pounds (2.3 – 3.2 kg) per 
hour of combined concentrates with purity levels of at least 2% total REEs 
by weight;

• Technical and economic feasibility of the proposed system will be fully 
evaluated with respect to separation performance, throughput capacity, 
capital/operating costs, and environmental acceptability.

• The pilot-scale plant will be mobile and evaluated at two different 
locations and multiple feed stocks during the project period.
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Phase 2 Budget Period 2 Schedule

1 2 3 1 2 3 1 2 3

Task Description O N D J F M A M J

1.0 Project Management & Planning . . . . . . . .

2.0 Si te Host Agreements

3.0 Deta i led Sys tems Engineering . .

4.0 Envi ronmental  Controls  Assessment . . . . . . .

5.0 Si te Rehabi l i tation . . . . .

6.0 Bidding & Procurement . . .

7.0 Fabrication & Construction . .

8.0 Insta l lation & Assembly . .

9.0 Systems Safety Ana lys is  & Tra ining

10.0 Startup & Shakedown .

PHASE 2 BUDGET PERIOD 2 (Award to Shakedown/Commissioning)

Q1 Q2Q4
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Phase 2 Budget Period 3 Schedule

Task Description O N D J F M A M J J A S O N D J F M A M J J A S O N D J F M

1.0 Project Management & Planning . . . . . . . . . . . . . . . . . . . .

2.0 Environmenta l  Moni toring & Management . . . . . . . . . . . . . . . . . . . .

3.0 Feedstock Col lection & Preparation

4.0 Exploratory Testing

5.0 Test Plan Revis ion

6.0 Deta i led Parametri c Testing . . . . . .

7.0 Optimization & Val idation

8.0 Provide Spl i t Samples

9.0 Secondary Feedstock Testing . .

10.0 Plant Relocation & Recommiss ioning .

11.0 Model ing & Simulation . . . . . . . . . . . . . . . .

12.0 Sample Analyses . . . . . . . . . . . . . . . . . . .

13.0 Technica l  & Economic Ana lyses . . . . .

14.0 Commercia l i zation Analys is .

15.0 Decomiss ioning & Dispos i tion .

16.0 Phase 2 Summary Report .

PHASE 2 BUDGET PERIOD 3 (Initial Testing to Completion)
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Hydrometallurgy Circuit
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Solvent Extraction Circuit
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Solvent Extraction REE Products
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REEs Content (%)
Sc2O3 0.05
Y2O3 21.05
La2O3 9.11
CeO2 23.32

Pr6O11 4.13
Nd2O3 17.67
Sm2O3 5.62
Eu2O3 1.24
Gd2O3 6.41
Tb2O3 0.89
Dy2O3 4.84
Ho2O3 0.81
Er2O3 1.55
Tm2O3 0.19
Yb2O3 0.92
Lu2O3 0.17
Total 97.97

Selective Precipitation Option

• 80% total REE recovery;
• 52% manganese oxide, 60% copper sulfide and 60% zinc 

sulfide;
• Achieved using a continuous process in a lab environment;
• Patent application submitted.  
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1.00 – Preconcentration (Mine Site)
2.00 – Size Reduction/Liberation
3.00 – Physical Separation
4.00 – Acid Leaching
5.00 – Solvent Extraction & Precipitation
6.00 – Chemical Storage
7.00 – Rare Earth Mineral Concentration

Process Train Layouts
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Construction work in progress…
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1.00 - Preconcentration
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1.00 - Preconcentration
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West Kentucky No. 13 – Bed Strata X-Ray Analysis
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(Elevation View)
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(Elevation View)
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(Elevation View)
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(Elevation View)
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4.00 – Acid Leaching
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4.00 – Acid Leaching
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(Elevation View)

(Simplified Plan View)
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(Elevation View)
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5.00 – Solvent Extraction/Precipitation
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5.00 – Solvent Extraction/Precipitation
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5.00 – Solvent Extraction/Precipitation

(b)
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(Elevation View)

(Simplified Plan View)
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(Elevation View)
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Dotiki – Building Structure



Dotiki – Building Floor Plan
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• Mobile ¼-tph REE pilot-plant will be 
operational by July 2018.

• System will be tested on multiple feed 
stocks at two locations.

• Plant consists of seven distinctly 
different process bays.

• Analyses capabilities will be available 
onsite to improve efficiency of test 
program.

• Aspen will be used for systems 
analyses and a techno-economic study.

Summary


