
July 16, 2013

To: dgorski@trer.com ; bluemtn@sbcglobal.net

Cc: deepak@rdiminerals.com; ebentzen@Lyntek.com

From: tom@rdiminerals.com

SUBJECT: RESULTS OF SCOPING BUCKET STATIC LEACH TEST

Dear Dan,

This memorandum is a summary of the scoping level investigations into the potential for 
heap leaching the Texas Rare Earth ore.  Two separate series of tests were conducted 
on the Red Ryolite sample.  Specifically, the first series was conducted on various crush 
sizes from plus two inch to minus one quarter inch at a 10 gram per liter (gpl) sulfuric 
acid strength.  The second series was conducted on nominal one half inch crushed 
material to evaluate the extraction characteristics using various acid strengths between 
5 and 100 g/l sulfuric acid.

The sample designated “Red Ryolite” was crushed in the RDi large jaw crusher and 
then screened into different size fractions for the “Static Leach Tests” (SLT).  The 
screen analysis is included in Table 1.

Table 1. Screen Analysis of the Crushed Red Ryolite Sample
Size Fraction Inches Weight, %

+ 2 inch 10.3
2 X 1 inch 70.4
1 X ½ inch 10.8
½ X ¼ inch 4.0

- ¼ inch 4.5

A head analysis was run on the whole material.  Selected assays are shown in Table 2.  
Calculated heads are included in Appendix A.
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Table 2. Selected Head Assays 
Element Level Assay (1) Calculated

Y ppm 210 193
Dy ppm 28 29
U ppm 35.3 35.8
Be ppm 19
Ce ppm 71
Nd ppm 29.1
Th ppm 182
Hf ppm 78.6
Zn ppm 580

MnO % 0.065
Note: (1) Based on Bucket Leach Tests SL-1 to SL-5.

The first series was conducted at about 50% solids for 63 days on the various size 
fractions.  The test data are given in Appendices B and the results are summarized in 
Tables 3 and 4.  The test results indicate the following:

1. Comparison of the calculated heads and the assayed heads for the elements of 
interest are similar.  Hence, it is reasonable to conclude that the minerals are 
fairly uniformly distributed in the deposit.

2. Extractions for Yttrium varied from 20.8 to 61.1% for the different sizes with a 
combined extraction of 48.6%.  Extractions for Dysprosium varied from 23.8% to 
57.7% with a combined extraction of 44.5%.

3. The highest extractions for all minerals of interest were in the ½ in X ¼ in size 
fractions.  The extractions dropped significantly in the minus ¼ in size fraction.

4. The acid consumption was reasonable for the coarse size fractions (>1/2 inch) 
and more than doubled for the minus ¼ inch material.

Table 3. Assays of the Different Size Fractions of the Ore

Fraction
Weight, 

%
Yttrium Dysprosium Uranium TREE +Y

Assay Calc. Assay Calc. Assay Calc. Assay Calc.
Combined 100.0 210 193 28 29 35.3 35.8 499 495

+ 2” 10.3 196 28.1 35.4 482
1” X 2” 70.4 191 29.2 35.9 499
½” X 1” 10.8 198 29.1 36.3 489
¼” X ½” 4.0 189 27.9 35.7 470

-¼” 4.5 198 28.7 33.6 500



3

Table 4. Summary of Extractions of Selected Elements

Size Fraction
Weight, 

%

Extraction, % Acid 
Consumption 

Kg/mt
Yttrium

(Y)
Dysprosium

(Dy)
Uranium 

(U)
Thorium 

(Th)
TREE 

+Y
HREE 

+ Y
Combined 100.0 48.6 44.5 12.5 40.8 42.5 44.0 15.2

+ 2” 10.3 32.3 27.5 7.7 22.4 28.0 29.0 13.2
1” X 2” 70.4 50.3 45.6 11.3 39.5 43.1 45.4 12.8
½” X 1” 10.8 61.1 57.3 18.5 56.7 54.4 55.5 18.4
¼” X ½” 4.0 57.6 57.7 22.0 65.5 53.6 52.9 23.8

-¼” 4.5 20.8 23.8 19.3 43.7 27.4 20.9 41.9

Based on these results, it is reasonable to conclude that heap leach could be run 
at nominal 1 inch crush size.

The second series was comprised of bucket static leach tests conducted at various acid 
strengths on nominal ½ inch crushed Red Ryolite ore.  The test data are presented in 
Appendix C and the results are summarized in Tables 5 to 7.  The test results indicate 
the following:

1. The higher acid strengths resulted in higher extractions for the metals of interest.  
Yttrium and dysprosium extractions varied from 24.6% and 21.4% to 84.0% and 
79.4%, respectively.  Total rare earth elements plus yttrium (TREE+Y) and heavy 
rare earth elements plus yttrium (HREE+Y) extractions varied from 24.8% and 
27.3% to 73.4% and 79.9%, respectively.

2. The higher the initial acid concentration in solution, the higher the acid 
consumption in the tests.

3. Acid consumption generally drops off after 18 days of leaching thereby indicating 
that acid consumers in the ore were extracted as shown in Table 2.

4. Aluminum and iron levels in the 25/26 day solutions varied from 0.955 g/l to 3.52 
g/l for aluminum and 0.069 g/l to 1.85 g/l for iron as shown in Table 3.  A very 
distinct break occurred for iron between 10 g/l and 30 g/l acid strength.  The 
aluminum appeared to be consistently increasing with acid concentration.
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Table 5. Summary of Bucket Static Leach Tests

Test 
No.

Acid Strength 
g/l

Extraction, %
Acid 

Consumption
Y Dy U TREE+Y HREE+Y Kg/mt

SL-10 5 24.6 21.4 4.8 24.8 27.3 9.2

SL-6 10 47.4 42.8 13.3 43.3 47.5 13.1

SL-7 30 70.5 64.9 21.2 62.2 68.4 19.4

SL-8 50 77.4 74.8 28.4 67.4 74.1 21.6

SL-9 100 84.0 79.4 30.7 73.4 79.9 29.6

Table 6. Relationship of Acid Strength vs. Acid Consumption

Test No. Acid Strength g/l
Residual Level, g/l

Day 4 Day 11/12 Day 18/19 Day 25/26

10 5 2.50 3.76 3.75 3.76

6 10 6.25 7.50 7.50 8.75

7 30 25.0 26.3 28.8 28.8

8 50 45.0 46.2 48.7 50.0

9 100 91.2 96.2 97.5 100.0

Table 7. Iron and Aluminum Levels in Solution

Test No. Acid Strength g/l
Extraction, % Leachate, g/l

Al Fe Al Fe

10 5 1.4 0.7 0.955 0.069

6 10 2.0 0.9 1.37 0.097

7 30 3.0 5.3 2.07 0.545

8 50 3.8 9.5 2.65 0.966

9 100 5.2 18.7 3.52 1.85

The next phase of the program consisting of preliminary column leach tests on crushed 
rock at two different sulfuric acid strengths was initiated.  The preliminary assay results 
indicate the technical viability of the heap leach process appears to be positive.



5

Please contact me or Deepak Malhotra if you have any questions or comments on this 
report.

Sincerely Yours,

Tom Randall
Senior Project Manager
Resource Development Inc.
11475 W. I-70 Frontage Rd. North
Wheat Ridge, CO 80033
Phone: 303-422-1176
Website: www.rdiminerals.com

Cc: Deepak Malhotra
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