PerUsa EnviroMet Inc., 228 Pinellas Street, Lakeland, FL 33803-4832, USA  Phone/Fax: (863) 646-5096 E-mail: fsotillo@msn.com

TO: Mr. Marten Walters, President, KEMWorks Technology, Inc.

CC. Mr.Charlie Snyder, General Manager, KEMWorks Technology, Inc.
Mr. Neville Bergin, General Manager, Minemakers Limited.
Mr. Paul Richardson, Resident Manager, Minemakers, Limited.

FROM: Dr. Francisco J. Sotillo, President, PerUsa EnviroMet, Inc.

SUBJECT: Report on Activities Carried Out at Adelaide and Perth, Australia - Mathematical
Model for Feed/Beneficiated Grade, Project No. PN 2039.

DATE: April 1, 2013

SUMMARY

The main purpose of this visit was to review and incorporate to the Mine Blocks model of AMC
the Beneficiation model for the feed-product relationship required by the IHP process. Thus, the
IHP process requirements on P,Os grade (15%), Al,O3 content (<2% Al,O3), and SiO, enough to
reduce the P,Os content to that required by the process, and the overall Al,O3 in the IHP feed to
1.7%. For this purpose, the initial Mine Blocks model was modified by the Beneficiation model
to flag those blocks that may content high Al,Os.

Since the designed beneficiation process was able to reduce kaolinite without significantly
affecting P,Os content, it was necessary to determine indirectly the source of Al,O3 and P,0s that
may affect the feed to the IHP process, crandallite. The development of an Optimized
Beneficiation model, its incorporation to the AMC’s Mine Blocks model, and a control of blocks
based on the requirements of the IHP process was carried out, and tested on the AMC’s Mine
Blocks Model.

In addition, this trip to Australia considered a visit to the laboratory facilities at the University of
South Australia, reviewed of procedures at the lab, established the Conceptual Flowsheets for
both phosphate ore and sand, and suggested potential process improvements.

INTRODUCTION
Upon the request of Mr. Neville Bergin, General Manager Projects Development of Minemakers
Limited, Dr. Francisco J. Sotillo (Paco) of PerUsa EnviroMet Inc. Sub-Contractor of KEMWorks
Technology, Inc. traveled to Australia from March 15 to 24, 2013. Once arrived at Adelaide,
Australia on March 17, 2013, a meeting with Mr. Paul Richardson, Resident Manager,
Minemakers Limited took place to delineate the activities to be carried out, define certain details,
and establish a working schedule that considered:

e Visit the University of South Australia, Adelaide, Australia guided by Dr. Kwan Wong

on Monday; March 18, 2013.
e Travel to Perth, West Australia, Australia on the evening of March 18, 2013.
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e Initial coordination meeting with Mr. Neville Bergin and Mr. Paul Richardson to
determine the working agenda; March 19, 2013.

e Prepare the modified Conceptual Flowsheets for both phosphate ore and sand
beneficiation plants, including modifications, upgrades according to new data, and water
recovery requirements; March 19, 2013.

e Review the General Layout of the Industrial Site with emphasis on the beneficiation
areas, according to the Conceptual Flowsheets; March 19-20, 2013.

e Prepare the corresponding material necessary for AMC-Minemakers Mine Blocks model
and potential working procedure; March 19, 2013.

e AMC-Minemakers Limited meeting to determine the most important parameters to be
considered, Feed-Beneficiated Product relationship, and IHP considerations; March 20,
2013.

e Reevaluate the Feed-Beneficiaion model according to the optimization tests, and Flag
System for the AMC’s Mine Blocks model; Mach 21, 2013.

e Validation of the Flag System for the AMC’s Mine Blocks model, application of the
Beneficiation model to the AMC’s Mine Blocks model, and results considerations; March
22, 2013.

e Return to Lakeland, Florida, USA; March 23-24, 2013.

This brief report will highlight the most important aspects of the beneficiation processes for the
phosphate ore and sand developments, the Beneficiation model modifications, and the
interrelation with the AMC’s Mine Blocks model.

Visit of the University of South Australia — Adelaide Laboratory

This visit was guided by Dr. Kwan Wong with the objective of observing the
scrubbing/desliming/sizing tests, discussing the tests results, showing the raw materials of both
phosphate ore and sand, and discussing potential modifications to the Conceptual Flowsheets for
the beneficiation of the phosphate ore and sand.

Upon observing the scrubbing/desliming/sizing tests, it was concluded that the materials were
handled properly and that the tests were conducted adequately. This resulted in high quality data
for the project, and reproducible results. Technical aspects of the recent results obtained were
discussed, and some potential problems were considered in order to modify the Conceptual
Flowsheets. The following objectives were delineated for the Conceptual Flowsheets
modifications:

Reduce cost.

Increase water recovery and minimized evaporation.

Maximized efficiencies.

Reduce energy consumption.

Potential reduction of Pb on the beneficiated product.

Figure 1 and 2 attached presented the Conceptual Flowsheets for the phosphate ore and sand,
respectively. The following potential modifications were considered:
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Use of a longitudinal single side scraper store - reclaimer.

Potential use of a High Pressure Grinding Roll (HPGR) instead of a SAG mill to take
advantage of the nature of the ore (soft). This may required the use of a secondary
crusher to produce a <55 mm crushed product to feed the HPGR. Testing is required.
Improvement of hydrocyclone efficiency by using Polymer 1111 dispersant (ArrMaz
Custom Chemicals).

Potential chelating of Pb using Custofloat PC-50 (ArrMaz Custom Chemicals) to
improve Pb rejection during beneficiation.

Dewatering cones and high capacity thickeners for water recovery and recycling to
reduce evaporation.

Potential tailing disposal using paste.

Based on the modifications suggested, it was clear that Minemakers Limited required fulfilling
the addressed questions for the Bankable Feasibility Study presented in the Memorandum/e-mail
of Monday, January 18, 2013. Still, some additional aspects needed to be considered:

The capacity of the beneficiation plants with respect to that of the IHP processing units
(181,000 ton/y). Should the beneficiation plants be designed for a larger capacity than
that required (1.72 ton/y of phosphate ore and the corresponding sand beneficiation
capacity, to be defined by JDC requirements), and reduce operating time efficiency?
Select certain pieces of equipment to be considered for future process expansions, so an
initial increase in CAPEX may be compensated by an overall reduce in costs upon the
expansion.

Revisit and select comminution parameters for HPGR.

Grades and particle size distribution of feed materials (ROM, crushed ore, etc.).

LAYOUT OF INDUSTRIAL AREA
Based on the conceptual flowsheets developed, some observations were made on the original
layout of the Industrial Area:

No space was considered for the stockpile of the crushed phosphate ore and reclaiming
system.

It was estimated that at least a 100 m x 200 m extension for the phosphate ore and 100 x
200 m for the sand beneficiation plant were required based on the potential use of transfer
bins (10 m of & x 5 m of H), the returning belt conveyor to the screening and log-washer
area, the use of hydrosizers (about 144 m long x 20 m wide, including expansions), and
the use of a thickener of about 35 m ¢.

Beneficiated silica sand stockpile should be considered Item 22 on Minemakers Limited
layout.

Beneficiated Phosphate ore stockpile should be considered Item 23 on Minemakers Limited
layout.



AMC’s MINE BLOCKS MODEL, FEED-BENEFICIATED PRODUCT MODEL
RELATIONSHIP, FLAGS, AND PARAMETERS
This section corresponded to the calculations and meetings carried out at AMC and Minemakers
Offices. The assistants to the AMC office meetings were:

e Mr. Neville Bergin and Mr. Paul Richardson for Minemakers Limited.

e Dr. Francisco J. Sotillo (Paco) for KEMWorks Technology, Inc.

e Ms. Kelly McCombie for Optimum Capital.

e Mr. David Varcoe and Mr. Jonathan Dry for AMC Consultants.

The coordination with AMC for the development of the Mine Blocks model was carried out in
two stages:

e First meeting was aimed at clarifying the objectives and requirements of the IHP process,
the beneficiated products results, and the corresponding mine blocks.

e Second meeting was aimed at the application of the modified Beneficiation model
incorporating the optimization tests, the effect of crandallite phosphate mineral present in
the ore, and the presence of high Al,O3 clay sources, mainly kaolinite into the AMC’s
Mine Blocks model.

The initial meeting on Wednesday, March 20, 2013 was carried out to inform AMC of the
requirements of IHP process, and the mathematical model developed for the beneficiated
product. This rendered a different concept on the evaluation of the mine blocks, not based on the
cut-off grade concept normally used in mining, but on the supplied of beneficiated phosphate
rock suitable to be fed to the IHP process. Thus, it was considered that the feed (mineral
phosphate ore) — Beneficiated phosphate rock should be based on a phosphate rock feed of P,0s
grade of 15% to 30% with about 4% Al,O3 to produce a beneficiated product of about the same
P,O3 grade, but <2% Al,O3. Therefore, the mine blocks required to achieve this objective were
based mainly on Al,O3 grade to be produced after beneficiation, continuity of blocks, potential
washable Al,O3 (Al,O3 originated from kaolinite, not crandallite), and representation of the total
resources (percentage of resources).

To upgrade the Beneficiation model, a set of 11 intersections was selected considering a range of
P,0s, Al,O3, and SiO, grades of the feed, and Shell 31 Composite from the Mine Blocks model.
The application of the optimized conditions was used to adjust the parameters to the new type of
feed as a first step. Then, a new set of feed-beneficiated product was developed. Since
crandallite was a source of Al,Og3, its presence in significant amounts may be a source of
concern. Therefore, the new mathematical model included a Flag System to blocks with high
crandallite, and its actual Al,O3 content. This Flag System was based on the SiO,/Al,O3 ratio in
the ore since:
e Good correlation between P,Os and SiO, was obtained for the overall deposit.
e SiO, originated by kaolinite was possible to be calculated using Ammtec Mineralogical
Report — Al,Si,05(0OH)s.
e The remaining silica should be originated from other clayed minerals.
e Al,O3 calculated by the Beneficiated Product model based on the Al,O3 in the feed
including the Al,O3 originated by the presence of crandallite.
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e Itisassumed that crandallite did not contain SiO, as reported by Ammtec Mineralogical
report (CaAlz(PO4)2(OH)s.(H20)).

Therefore, by calculating the SiO, originated from all other clayed minerals in relation to the
projected Al,Oj3 in the beneficiated product, the ratio could be:
e SiOy/AlL,03 >0, Al,O5 is related to all other clayed minerals, but crandallite.
e SiOy/Al,03 <0, Al,O3 comes from crandallite; thus Flag the block.
e If Al,O3; of the beneficiated product is calculated to be <2%, it conforms IHP process,
and the flag is removed.

Applying these concepts to the AMC’s Mine Blocks model would also need to consider those
flag blocks containing high Al,O3 for the calculated beneficiated product, but high in P,Os to be
combined with blocks of low Al,O3 and low P,Os to obtain appropriate P,0s, Al,O3, and SiO;
material to be fed to the IHP process, increasing resources significantly. In addition, the AMC’s
Mine Blocks model also included estimated costs of mining and beneficiation as well as costs of
transportation of raw materials and products.

Table 1 showed the application of the Beneficiation model to the 11 Intersection selected of
various feed grades on P,0s and Al,O3, and the Shell 31 of the Main Zone Phosphate deposit to
determine potential resources. The distribution of the beneficiated product according to the
model showed a rejection of 69.57% of Al,O3, 57.52% of Fe,Os, and a recovery of 67.32% of
Si0,, 30.43% of K,0, and 65.04% of P,Os. It was decided that actual laboratory tests be
conducted by Dr. Kwan Wong to validate the Beneficiation model for the 11 Intersections
selected.

Table 1. Variability Analysis of Intersections for Mine Modeling — Beneficiated Product.

| Grade Raw Feed It Grade Product Modeled [IRatio*

Sample || Oxide || ALO; || Fe,05 || Si0, || K;0 | P,0s]| ALO; || Fe,05 || SiO, || K,0% || P,05 [[SiO;/

Hole ID, From-To Numberf| % J % % % | % % || % % % | % % J|AL0;
WNDDO071, 44-45 6 98.53 112 040 4530 0.08 2210 0.49 023 4287 005 2389 1741
WNDDO70, 44.9-46 2 97.81 1.18 069 4740 0.10 20.80 0.52 041  44.89 006 2251 14.26
WNDDO71, 45-46 7 97.89 3.02 085 5450 0.18 16.80 143 050 51.74 010 1825 2.54
WNDD084, 37-38 11 97.17 4.63 063 5930 057 13.50 2.23 037  56.37 031 1475 -0.26
WNDDO071, 41-42 5 96.31 5.07 211 2070 053 29.20 2.45 128 1913 029 3144 017
WNDDO074, 56-57 9 97.32 5.12 0.75 6890 057 9.07 247 044 6563 031 1003 -091
WNDDO078, 32-33 10 96.90 5.84 038 60.60 0.64 12.20 2.83 022 57.63 035 1336 -112
WNDDO071, 40-41 4 94.74 6.47 318 2270 052 26.50 314 194  21.06 028 2857 -1.84
WNDDO074, 47-48 8  95.66 7.28 112 5020 0.53 15.40 354 067 4759 029 1677 -1.80
WNDDO070, 43-43.5 1 95.45 9.46 154 5620 0.90 11.70 4.62 093 53.38 048 1283 -2.32
WNDDO071, 39.6-40 3 9411 1330 092 3740 155 17.90 652 055 3524 082 1942 -249
Composite MPH 4.06 0.66 4276 054 20.70 195 039 4042 029 2240 054
Shell No. 31, 214.1 Mt 4.23 130 4010 041 17.72 2.03 0.78  37.85 023 1923 -431

* K,0 was considered to be recovery as Al,O, for the distribution of the Product.

** Corrected for quartz.

Finally, the application of the Beneficiation model and Flag System to the AMEC’s Mine Blocks
model resulted in 279Mt in resources (not considering the potential combined flag blocks).

5




e

0Ly |
s R
H\'w

¥

Ts Plaat H;8 Tank




PerUsa EnviroMet Inc., 228 Pinellas Street, Lakeland, FL 33803-4832, USA  Phone/Fax: (863) 646-5096 E-mail: fsotillo@msn.com

TO: Mr. Marten Walters, President, KEMWorks Technology, Inc.
CC. Mr. Neville Bergin, General Manager, MINEMAKERS Limited.
FROM: Dr. Francisco J. Sotillo, President, PerUsa EnviroMet, Inc.

SUBJECT: Analysis of Attrition Scrubbing Tests for APH and MPH Composites for the
Development of a Preliminary Mathematical Model for Feed/Beneficiated Grade.

DATE: January 18, 2013

As requested by Minemakers Limited on the Wonarah Phosphate Project discussions and by e-
mail communications (December 18, 2012), the analysis of the Attrition Scrubbing tests for APH
and MPH Composites were conducted to develop a Preliminary Mathematical Model of the
relationship Feed/Beneficiated Grades for all compounds. The information was to be used in the
AMC System and Model for mining optimization.

The summary of data for building the mathematical model for APH Composite and for MPH
Composite samples is showed on Excel Files, KEMWorks-PN2039-K12023 APH AT07_08 09
and KEMWorks-PN2039-K12023 MPH AT34_35 36, respectively. The General Procedure for
the development of the algorithm for each compound analyzed is presented in a bullet form:

e Process the information on the data for APH and MPH composites. (Finished)

e Determine the feed/beneficiated grades relationship for the optimum theoretical attrition
scrubbing, desliming, sizing conditions. (Finished, herein reported).

e Use the data of the Attrition Scrubbing tests as the database for checking, improving and
validation of the empirical relationship for each of the compounds. (Finished, herein
reported).

e Test the mathematical model into the AMC System. (To be carried out by Minemakers).

This is a preliminary approximation to be tested for the limits of accuracy of the AMC System.
If the model performs and looks promising as required for Minemakers’ Mining Optimization
model, we may need to follow a more comprehensive approach and require to run more Attrition
Scrubbing tests using a wider feed grade range of several different areas of the deposit.

Summary of Results

Table 1 presented the summary of the algorithms for each of the compounds analyzed. Since As,
Cd, Zn and U (minor elements) are present in the ore at the ppm level, Pb evaluation was used to
represent the potential relationship of the feed/beneficiated grades to be used in the mining
optimization model for these minor elements.

The evaluation of the results for both APH and MPH Composites showed that the beneficiation
process could be simulated using a polynomial second order equation for all compounds studied
using the main parameters of the Attrition Scrubbing tests performed (rpm, solids contents, and
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scrubbing time). Based on this finding and in technical considerations, the relationship of the
feed/beneficiated grades seemed to follow a linear relationship. Thus, parameters for the
preliminary model were calculated based on linear relationships for each compound considered.
Small differences in the grades obtained for the Model Product compared to those of the actual
analyzed products were encouraging. However, this empirical model is only valid on the range
of feed studied (quite limited). The raw data is shown in the attached excel files, as mentioned
above.

Table 1. Summary of Model Relationships for All Compounds Studied.

Analyzed Model

Compound Deposit Model relationship Feed Grade Product Grade
P»0s, % APH Comp. =1.1360(Feed) + 0.30 20.02 22.74
P,0s, % MPH Comp. =1.0351(Feed) + 0.38 21.01 22.13
Al,O3, % APH Comp. =0.3394(Feed) —0.05 491 1.62
Al,O3, % MPH Comp. =0.4879(Feed) —0.06 4.10 1.94
Fe 03, % APH Comp. =0.7772(Feed) —0.03 0.89 0.66
Fe,03, % MPH Comp. =0.6912(Feed) —0.02 0.66 0.44
SiO, % APH Comp. =0.9806(Feed) —0.21 42.23 41.20
SiO,, % MPH Comp. =1.0749(Feed) —0.03 43.07 45.37
Cao, % APH Comp. =1.1406(Feed) + 0.01 27.13 30.95
Ca0, % MPH Comp. =1.0195(Feed) + 0.01 28.68 29.24
MgO, % APH Comp. =0.3352(Feed) + 0.01 0.47 0.17
MgO, % MPH Comp. = 0.5258(Feed) + 0.01 0.13 0.08
K>0, % APH Comp. =0.3821(Feed) + 0.01 0.47 0.19
K>0, % MPH Comp. = 0.5253(Feed) + 0.01 0.41 0.23
Na,0, % APH Comp. =1.0550(Feed)—0.01 0.10 0.10
Na,0, % MPH Comp. =0.7453(Feed) + 0.01 0.09 0.08
MnO, % APH Comp. =1.1543(Feed) —0.01 0.04 0.04
MnO, % MPH Comp. = 0.8159(Feed) + 0.01 0.02 0.03
TiO,, % APH Comp. =0.4079(Feed) —0.01 0.20 0.07
TiOy, % MPH Comp. =0.6229(Feed) —0.01 0.18 0.10
LOI, % APH Comp. =0.5497(Feed) - 0.01 3.70 2.02
LOI, % MPH Comp. = 0.6485(Feed) + 0.01 2.48 1.62
Pb, ppm APH Comp. =1.0692(Feed) + 16.79 162 190
Pb, ppm MPH Comp. =0.8911(Feed) +8.72 _ 223 _207
Sum, % APH Comp. 100.18 99.78
Sum,% MPH Comp. 100.85 101.28

The sum of compounds includes an estimated of the minor elements in ppm. However, the total
includes compounds expressed as oxides. Therefore, it is expected to be above 100% since the
compounds do not represent the right composition of the ore.
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Recommendation

It is recommended that this preliminary approximation be tested for the limits of accuracy of the
AMC System. If this algorithms show promising results, further tests on a wider range of feed
grades and areas of the deposit should be conducted to improve and validate the mathematical
model.



PerUsa EnviroMet Inc., 228 Pinellas Street, Lakeland, FL 33803-4832, USA  Phone/Fax: (863) 646-5096 E-mail: fsotillo@msn.com

TO: Mr. Marten Walters, President, KEMWorks Technology, Inc.
CC. Mr. Neville Bergin, General Manager, MINEMAKERS Limited.
FROM: Dr. Francisco J. Sotillo, President, PerUsa EnviroMet, Inc.

SUBJECT: Laboratory Tests to Determine the Potential Use of High Pressure Grinding Roll
(HPGR) for MPH Samples from Arruwurra Wonarah Phoshate Project. — JK Tech
Interim Results Analysis

DATE: September 05, 2013

INTRODUCTION

As requested by Minemakers Australia PTY LTD, the analysis of the Interim Test Results of
laboratory tests carried out by JK Tech was performed. These tests were aimed at determining
the feasibility of using High Pressure Grinding Roll (HPGR) on the PFD for the beneficiation of
a composite sample of the Main Zone (MPH), Arruwurra, Wonarah, Phosphate Project,
Composite C:>9% Al,Os.

The data analysis is presented in an Excel File, KEMWorks-PN2069-HPGR Interim Results-09-
05-13. For this analysis, the data are presented as a function of the Rolls Pressure, comparing the
tests results at Low Rolls Speed, 0.38 m/s with those at high Rolls Speed, 0.77 m/s. The
comments, observations, and recommendations are presented in a bullet form for easy following.

COMMENTS AND OBSERVATIONS

In general, the Interim Tests Results showed that the use of HPGR may be possible, the results
being encouraging. Apparently, it is possible to produce an adequate product with low energy
consumption, medium-high throughput, and high ratio of reduction (about 17.5 for Test 6).
Under these conditions, the use of a SAG Grinding Mill may not be necessary due to this high
ratio of reduction obtained using HPGR (modifying the present PFDs). However, in an
Industrial Scale plant a grinding mill may be still required. This piece of equipment may take
advantage of the micro-cracks produced during HPGR crushing significantly reducing the energy
required, and increasing the production of fines (increase in liberation of the mineral species).

The analysis of the data resulted in the following comments and observations:

e The data for the Specific Force obtained for the different Roll Pressures and Rolls Speeds
applied is within the desire range of 2 N/mm?to 6 N/mm?.

e The Specific Comminution Energy is also within the desire range of 1 KWh/t to 4 KWhtt,
the Specific Comminution Energies obtained for the different Roll Pressures and Rolls
Speed applied being in the lower range of energy.

e The Specific Forces and Specific Comminution Energies obtained in these HPGR Tests
confirmed that the selected Rolls Pressures were adequate for this type of phosphate ore.



It was considered that the material may exhibit plastic behavior at low Rolls Speed due
to the presence of clay minerals (high Al,O3). Therefore, it was recommended the use of
high Rolls Speed to enhance the compression mechanism during crushing. The data
obtained in the HPGR Tests confirmed this assumption by showing higher Specific
Forces and Specific Comminution Energies at low Rolls Speed, 0.38 m/s for all Rolls
Pressures applied. In addition, this plasticity was indicated by a larger Working Gap at
low Rolls Speed (Tests 1, 2, and 3) than that obtained at high Rolls Speed (Tests 4, 5, and
6) for all Rolls Pressures applied.

The use high Rolls Speed (0.77 m/s) resulted in higher Measured Throughput than that
obtained at low Rolls Speed (0.38 m/s), the Measured Throughput at high Rolls Speed
Tests almost doubling that of their corresponding Rolls Pressure at low Rolls Speed
Tests.

The effect of high Rolls Speed (0.77 m/s) on the particle size obtained in the HPGR Tests
was shown by a slightly coarser product Pg, than that obtained at low Rolls Speed (0.38
m/s) for all Rolls Pressure tested. This effect was more pronounced at the lowest Rolls
Pressure used (40 bar). As the Rolls Pressure increased, the Pgy difference with that
obtained for the low Rolls Speed decreased. Here, the plasticity of this phosphate ore
may play a role since by doubling the Rolls Speed (from 0.38 m/s to 0.77 m/s), it was
possible to double the Measured Throughput but it did not affect the product Pgq size,
significantly. Thus, a larger time of applied force did not result in significantly finer
product for the same Rolls Pressure tested. Probably, the Specific Force applied
decreased as the retention time in the compression zone increased due to the plasticity of
the material. This comminution behavior is typical of high clays phosphate ores.

Based on energy efficiency, Test 6 was the most promising, the results showing the
lowest Specific Force, Specific Comminution Energy, and Working Gap. Also, Test 6
showed higher Measured Throughput than that obtained at 0.38 m/s of Rolls Speed.

It must be bear in mind that the objective of these tests is to obtain the best Al,O3
liberation with the minimum P,0s losses, and the best grinding efficiency. Thus, Screen
Assays of the crushed products are of utmost importance for the analysis of this
information.

The attrition scrubbing under our Optimized Attrition Scrubbing conditions of the HPGR
Tests products are expected to result in lower Al,O3 grade, higher Al,O3 rejection, and
higher P,Os recovery in the beneficiated product than those obtained in conventional
crushed phosphate ore submitted to our Optimized Attrition Scrubbing Tests.

RECOMMENDATIONS

Attrition Scrubbing Tests and Screen Assays are recommended to be applied first to Test
6 and Test 3, followed by Test 5 and Test 2, and finally to Test 4 and Test 1.

The conditions of the HPGR Test that renders the lowest Al,O3; grade, highest Al,O3
rejection, and highest P,Os recovery in the beneficiated product should be used for
Composite A and B.
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PerUsa EnviroMet Inc., 228 Pinellas Street, Lakeland, FL 33803-4832, USA  Phone/Fax: (863) 646-5096 E-mail: fsotillo@msn.com

TO: Mr. Marten Walters, President, KEMWorks Technology, Inc.
CC. Mr. Neville Bergin, General Manager, MINEMAKERS Limited.
FROM: Dr. Francisco J. Sotillo, President, PerUsa EnviroMet, Inc.

SUBJECT: Laboratory Tests to Determine the Potential Use of High Pressure Grinding Roll
(HPGR) and Attrition Tests 86 to 89 for MPH Samples from Arruwurra Wonarah
Phoshate Project,.Composite C and Duplicates — Data Analysis .

DATE: November 11, 2013

INTRODUCTION

As requested by Minemakers Australia PTY LTD, the analysis of the Interim Test Results of
results of HPGR Test 3 (70 bar Applied Pressure and 0.38 m/s Rolls Speed) and Test 6 (70 bar
Applied Pressure and 0.77 m/s Rolls Speed), and their corresponding Attrition Scrubbing of
HPGR Tests 3 and 6 products (47.5% solids content, 1200 rpm, and 15 minutes) was performed.
The processed information is presented in the following Excel Files:
KEMWorks-PN2069-HPGR Results-K12023SA12.

KEMWorks-PN2069-HPGR Results-K12023SA13.

KEMWorks-PN2069-HPGR Results-K12023SA14.

KEMWorks-PN2069-HPGR Results-K12023SA15.
KEMWorks-PN2069-HPGR-K12023 MPH AT86_87.
KEMWorks-PN2069-HPGR-K12023 MPH AT88 89.

These tests results were part of tests that were aimed at determining the feasibility of using High
Pressure Grinding Roll (HPGR) on the PFD for the beneficiation of a composite sample of the
Main Zone (MPH), Arruwurra, Wonarah, Phosphate Project. For these tests, MPH Phosphate
Ore Composite C:>9% Al,O3 were submitted to HPGR testing program. Test 3 and Test 6
deferred on the Rolls Speed, 0.38 m/s and 0.77 m/s, respectively. The following paragraphs
presented the comments, observations, and recommendations in a bullet form for easy following.

COMMENTS AND OBSERVATIONS

General comments

e As mentioned in previous report (September 05, 2013) for the Interim Tests Results, the
use of HPGR may be possible due to these encouraging results. Thus, a SAG mill could
be replaced.

e Generally, the results showed that the selective grinding of Al,O3; minerals took place
during these tests, P,Os and SiO;being ground at a slower rate than Al,Os.

e Data showed that at 70 bar of Applied Pressure, excessive grinding of P,Os occurred,
increasing P,Os losses.



It was also shown that grinding at slower Rolls Speed was beneficial since Al,O;

rejection was similar at 0.38 m/s and 0.77 m/s of Rolls Speed, but more P,Os was
recovered.

Capacity decreased at slower Rolls Speed and Pg, of the ground product was significantly
affected, 250 pum for Test 3 versus 150 um for Test 6.

It must also bear in mind that Composite C was high in Al,O3 and low in P,Os, which
may increase the overall grindability of the material, resulting in high P,Os losses for 70
bar of Applied Pressure.

Attrition of the HPGR products significantly reduced the particle size demonstrating the
micro-cracking and residual stresses in the particles generated by the Bed Comminution
Mechanism of the HPGR.

In general, the analysis of the results was complicated by the different size fractions
chosen for the HPGR Tests 3 and 6 and those size fractions used for the Attrition
Scrubbing Tests 86 to 89. As a consequence, plotting of the results was a better way to
analyze the information.

The results of Duplicates for both HPGR Tests 3 and 6, and the Attrition Scrubbing Tests
87 and 89 were virtually identical to those of the Original samples studied. However,
average data for the Original and Duplicate tests were used for the analysis.

For this evaluation, we must be aware that the data on Distribution and Grades takes into
consideration the rejection of the +2360-um size fraction and the -38 um or -20-um size
fraction for the HPGR and Attrition tests, respectively for the calculations.

Preliminary Analysis

To put in an appropriate context the data generated on these HPGR tests, Table 1 presented the
Nominal, Fgp, and Pgo values of the Standard MPH Phosphate Ore prepared at different nominal
sizes in comparison with those produced by preparing Composite C at nominal -9-mm feed size.

TABLE 1. NOMINAL, Fgo, AND Pgy VALUES FOR MPH COMPOSITE SAMPLES

Composite Nominal | Ratio of | Particle | Ratio of | Ratio of [ Crushing | Ratio of | Atftrition | Ratio of
MPH Ore Feed Size | Nominal Fgo Fso Nominal /| HPGR | Reduction Pgo Reduction
Type mm Size um Particle Fso Pgo, Um |HPGR, Rgo um  [Attrition, Rgg
Standard -12.7 -- 8900.00 -- 143 -- --
Standard -2 6.35 1410.00 6.31 142 -- -- 550.00 2.56
Composite C, 0.38 m/s -9 141 3152.00 2.82 2.86 250.00 12.61 65.00 3.85
Composite C, 0.77 m/s -9 141 3152.00 2.82 2.86 150.00 21.01 39.00 3.85

This table showed that the feed preparation procedure was quite consistent for the
Standard Phosphate Ore Composites producing the same Ratio of Fgy Sizes than that
obtained for the Nominal Sizes, and the same Ratio of Nominal Sizes to Fgo Sizes for the
Standard MPH Phosphate Ore Composite Samples.

The Ratio of Nominal Sizes of the Standard -12.7 mm to Composite C, -9 mm was only
1.41, but the Ratio of Fgy produced for Composite C was 2.82, and that of Nominal to Fg
for Composite C was 2.86. This data indicated that the preparation procedure of the
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MPH Phosphate Ore, Composite C produced material twice finer than that produced

with the Standard MPH Composite samples, probably due to the presence of higher
A|203.

This is reflected in the HPGR grinding with high reduction ratios. The data in Table 1
clearly showed the effect of plasticity on HPGR comminution since Test 3 (at 0.38 m/s
Rolls Speed) resulted in a much lower Rgy (12.61) than that Rgy (21.01) of Test 6 (0.77
m/s Rolls Speed).

The effect of micro-cracking and residual stresses produced during HPGR comminution
in the Attrition Scrubbing was demonstrated by the increase in the Rgy of both Test 3 and
Test 6 (3.85) with respect to the Attrition of the Standard MPH Phosphate Ore Composite
(2.86). Since Attrition Scrubbing should clean the surfaces and break agglomerates of
particles of different mineralogical species from fines not actually ground, the higher Rg
for attrition of Composite C samples could be attributed to the weakening of the grain
border between different mineral species (micro-cracks).

Consequently, the selection of the operating conditions of the HPGR will have to take
into consideration the Al,O3 content to be able to extrapolate the operating parameters to
MPH Composite A and B to avoid under or over-grinding of the material, and limiting
grinding of P,Os. Under these conditions, it will be possible to obtain the highest
recovery of P,Os with the highest rejection of Al,Og; thus, the lowest Al,O3 grade in the
Phosphate Concentrate.

HPGR Test 3 and Attrition Scrubbing Tests 86 and 87

From the HPGR Test 3 and Duplicate Test plots of Particle Size Distribution (PSD)
Al,03, P,0s, and SiO; Distributions for MPH Phosphate Ore Composite C, the locus of
the curves clearly showed that Al,O3; minerals were preferentially ground resulting in
lower recovery in the 2360x38-um material, 13.42% (84.93% rejection in the -38-um
size fraction); whereas, P,Os recovery on the 2360x38-um size fraction was 38.11%
(55.88% losses in the -38-um material). The SiO; recovery in the 2360x38-um size
fraction being somewhere in between at 29.62% (64.63% rejection in the -38-um size
fraction). SiO, Distribution curve was almost identical to that of the Weight Distribution
(yield), reporting 27.87% yield in the 2360x38-pum size fraction. This demonstrates that
selective grinding of Al,O3 takes place upon using HPGR due to the Bed Comminution
mechanism.

HPGR Test 3 (0.38 m/s Rolls Speed) resulted in a drop in the Al,O3 grade in the
2360x38-um product from a feed grade of 11.95% Al,O3 to a product containing 5.75%
Al,O3, a reduction of 2.08 times, which is the same as that for the Standard MPH
Composite sample submitted to crushing and Attrition (4.10% Al,03 to 1.98% Al,O3).
When the product of the HPGR Test 3 and Duplicate were submitted to our attrition
process as reported in MPH Attrition Tests 86 and 87, respectively, the results were
improved. These tests showed that the locus of the PSD, Al,O3, P,0s, and SiO, for
MPH Phosphate Ore Composite C were in agreement with the concept of selective
grinding with the Al,O3 minerals being preferentially ground with respect to P,Os and
SiO, bearing minerals. The data showed that Al,O3 recovery in the 2360x20-um size
fraction decreased to 9.47% (89.67% of Al,O3 rejected in the -20-um material), the
P,Os recovery in the 2360x20-um product being 35.30% with P,0s losses of 61.26% in
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the -20-um size fraction. SiO, Distribution showed a recovery in the 2360x20-um
material of 31.41% (63.84% rejection in the -20-um size fraction). As in the case of the
HPGR Test 3 results, the locus of the Distributions curves for SiO, was somewhere in
between that of the P,Os and Al,O3, and closer to the locus of the Weight Distribution
curve (yield), showing 27.76% yield in the 2360x20-um size fraction.

MPH Phosphate Attrition Tests 86 and 87 reported a further drop in the Al,O3 grade to
4.09% Al,O3 in the 2360x20-um product from an overall reduction of Al,O3 of 2.93
times from 11.98% Al,Os3 in the feed to the system. These results corresponded to a
better reduction in Al,O3 grade than that obtained for the Standard MPH Phosphate Ore
Composite sample after crushing and attrition (2.08 times).

Even though over-grinding occurred due to the soft MPH Phosphate Ore Composite C
and the high pressure applied (70 bar), the recovery of P,Os (35.30%) was significantly
higher than that of the yield (27.76%) with 84.67% rejection of Al,O3. This also
demonstrated that selective grinding took place, the right HPGR operating conditions
(Applied Pressure and Rolls Speed) requiring to be determined.

In the case of the HPGR Test 6 and Duplicate Test, the PSD, Al,O3, P,Os, and SiO,
locus of the Distribution curves showed similar results than those presented for HPGR
Test 3 and Duplicate. However, Al,O3 minerals were further ground resulting in a
recovery of 12.15% in the 2360x38-um size fraction (86.66% of Al,Oj3 rejection in the -
38-um material). On the other hand, P,Os recovery also decreased but in a smaller
proportion to 35.57% in the 2360x38-um product with P,Os losses of 60.33% in the -
38-um material. Again, SiO, locus of the Distribution curve was in between, and
similar to that of the Weight Distribution (yield). SiO, recovery in the 2360x38-um size
fraction was 28.49% with rejection of SiO; of 67.12% in the -38-pum material.

By using 0.77 m/s Rolls Speed in the HPGR Test 6, the Al,O3 grade drop to 5.51%
Al,O3 in the 2360x38-um product from a feed of 12.08% Al,O3; thus, a reduction of
2.32 times. This is higher than the reduction in Al,O3; grade obtained by the Standard
System (2.08 times).

The Attrition process was applied to the HPGR Test 6 and its Duplicate as shown in the
results of Attrition Tests 88 and 89, respectively. Here, the locus of the curves for the
PSD, Al,O3, P,0s, and SiO, Distributions showed that selective grinding of Al,O3
minerals resulted in a recovery of 9.40% of Al,O3 for the 2360x20-pum product with a
rejection of 89.96% of Al,Os; in the -20-um size fraction. P,Os recovery in the
2360x20-pum product was decreased to 34.59% with an increase in losses to 62.74% in
the -20-pum size fraction. SiO, recovery in the 2360x20-pum product was 31.41% with
higher rejection in the -20-um material of 64.83% than that obtained for Tests 86 and
87, indicating additional grinding of this material, but with similar Weight Distribution
(yield) of 27.63% in the 2360x20-pum product, and 69.42% in the -20-um size fraction.
The Al,O3 grade for the HPGR Attrition Tests 88 an 89 resulted in 4.11% Al,O3 grade
for the 2360x20-pum size fraction, and a reduction of Al,O3 grade of 2.93 times. Thus, a
marginal improvement over those reductions in Al,O3; obtained for HPGR + Attrition
Test 86 and 87, but superior than that for the Standard MPH Phosphate Ore Composite
samples.

Further over-grinding of Composite C sample using 0.77 m/s Rolls Speed at 70 bar of

Applied Pressure resulted in a lower P,Os recovery (34.59%) than that obtained for 0.38
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m/s Rolls Speed (35.30%) on the 2360x20-um size fraction. On the other hand, a
marginal increase in Al,O3 in the -20-um was observed from 89.67% to 89.96% for 0.38
m/s and 0.77 m/s Rolls Speed, respectively with almost the same vyields, 27.76% for
0.38 m/s Rolls Speed, and 27.63% for 0.77 m/s Rolls Speed.

RECOMMENDATIONS

For Composite C (soft phosphate ore), the use of 0.38 m/s Rolls Speed shows an
advantage, producing higher P,Os recovery and Al,O3 rejection in the 2360x20-pum
product.

Processing of HPGR Tests 1 and 4 results should be carried out next followed by HPGR
Tests 2 and 5 to determine the effect of applied pressure. However, all data are required
to try to determine the best operating conditions for HPGR to be used for Composite A
and Composite B.

Since the operating conditions of the HPGR crushing (Applied Pressure and Rolls Speed)
depends on the hardness of the ore (Al,O; content), it is of utmost importance to
determine the Fgos of Composites A and B prepared at Nominal size -9 mm for the HPGR
tests, and compare them with the Standard and Composite C. This requires to correlate
P,Os recovery and Al,O3 rejection with the Applied Pressure and Rolls Speed to be used
for HPGR testing of Composite A and B.
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SUBJECT: Screen Analysis and Assays of the HPGR Head Samples for Composite A, B, and
C for MPH Samples from Arruwurra Wonarah Phosphate Project-Data Analysis.

DATE: March 05, 2014

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

e The analysis of the data on the particle size distributions (PSD) and screen assays of the
HPGR Head Samples of Composite A, B, and C indicated that the Model prepared could
predict the HPGR + Attrition Scrubbing results for MPH Phosphate Ore for Composites
A and B.

e The data analysis confirmed that selective grinding occurred due to the difference in
hardness of the mineral species. The data indicated the P,Os bearing minerals were the
hardest, followed by SiO, bearing minerals, Al,O3 bearing minerals being the softest.

e The Head Samples data supported the selected HPGR operating conditions chosen to
carry out the comminution tests for Composite A and B: 40 bars of Applied Pressure
and 0.77 m/s of Rolls Speed.

INTRODUCTION
Following recommendations on the report of January 27, 2014, screen analysis and assays of the
Head Samples of Composites A, B, and C were carried out to validate the Model prepared to
predict the results of the HPGR + Attrition Scrubbing on Composite A and B from data obtained
from HPGR + Attrition Scrubbing of Composite C. Moreover, these tests were suggested to
confirm the HPGR operating conditions selected to be used for Composites A and B. The
following Excel Files were prepared on screen analysis of Composite A, B, and C; and screen
assays of Composite A, Composite B and Composite C, respectively:

o KEMWorks-PN2069-K12013 HPGR Comp A-C Head Sizing-1.

o KEMWorks-PN2069-K12023SA20.

o KEMWorks-PN2069-K12023SA21.

e KEMWorks-PN2069-K12023SA22.
As in previous reports, a bullet form for easy following is presented in the following paragraphs.

SCREEN ANALYSIS
e Screen analyses of the HPGR Head Samples are presented in Figures 1 and 2, and in
Table 5. The data included for completion the Head Samples chemical analysis obtained
from the Screen Assays. Composite A reported 2.65% Al,03 and 22.82% P,0s,
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Composite B analyzed 5.49% Al,O; and 16.26% P,Os and Composite C reported
11.87% Al,O3 and 6.04% P,0s.

e The data showed that the higher the P,Os content and the lower the Al,O3 content, the
lower the value of the Ratio of Fgy and the Ratio of Nominal/Fg indicating that a
stronger-harder phosphate ore will be submitted to HPGR comminution.

e Knowing that the Standard process produces 63.45% of P,Os recovery and 69.82% of
Al,Ogrejection at about 1.42 Ratio of Nominal/Fg, larger ratio should result in better
liberation under similar conditions; thus, improved results. This is in agreement with the
concept of the effect of Al,O3 and P,Os contents on the hardness of the ore.

e Since selective comminution of Al,O3; bearing minerals by P,Os and SiO, bearing
minerals was demonstrated in previous reports, it is expected that the results predicted by
the Model be achieved.

TABLE 5. NOMINAL, Fg;, AND Pgy VALUES FOR MPH COMPOSITE SAMPLES
TEST 4

Composite Nominal | Ratio of | Particle | Ratio of | Ratio of |Crushing [ Ratioof | Attrition| Ratio of Head Grades

MPH Ore Feed Size| Nominal | Fg Fgo  [Nominal/{ HPGR | Reduction| Pg [ Reduction | P,O5 [AlO;
Type mm Size um | Particle | Fgo | Pgo, UM [HPGR,Rgo| pm  |Attrition, Rep| % %

Standard -12.7 - 1890000 -- 143 - - - -

Standard -2 6.35 | 141000 631 | 142 - - 550.00 2.56 208 | 41
Composite A 05 | 134 659000 135 [ 144 282 | 2.65
Composite B 05 | 134 552000 161 [ 172 16.26 | 5.49

Composite C,0.77mis[ -95 | 134 |362500| 246 | 262 | 39500 [ 9.8 95.00 4.16 6.25 | 1187

FIGURE 1. PARTICLESIZEDISTRIBUTIONSFOR COMPOSITESA, B,
AND C OF MPH PHOSPHATE ORE OF MINEMAKERS
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FIGURE 2. CORRELATION OFGRADES OFP205
AND AL203WITHRATIO OFREDUCTION FOR
HPGR HEAD SAMPLES OFMPH PHOSPHATE ORE
OF MINEMAKERS
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Figure 2 showed that there was clear proportionality of the Head Samples Ratio of
Nominal/Fgy with the P,Os and Al,O3; Head Samples grades, validating the basis for the
applied Model. Moreover, this information confirmed the HPGR operating
conditions selected 40 bars of Applied Pressure and 0.77 m /s of Rolls Speed.

SCREEN ASSAYS

Composite A

Composite A Head Samples analyzed 2.65% Al,O3 and 22.82% P,0s. Clearly, this
composite corresponded to the hardest phosphate ore since only 10.01% by weight
reported to the -38-um size fraction. Moreover, Al,O3; material concentrated in this size
fraction, resulting in 8.27% Al,O3 with 18.86% P,0s. Thus, 31.19% of Al,Og3 is present
in the -38-um size fraction containing only 8.27% of P,0s.

Again, the +2360-um size fraction of the Composite A Head Sample showed a hard
phosphate ore as indicated by 59.87% by weight in this size fraction. This material was
low in Al,O; (1.82%) and high in P,Os (22.97%). Therefore, it appeared that after
submitting Composite A to HPGR most of the +2360-um material will report to the
product (2360x38 um). In the +2360-um size fraction, 41.01% of Al,O3 with 60.26% of
P,Os was reported, P,Os being expected to be recovered in the 2360x38-um size fraction
after comminution in a HPGR.



e Product size, 2360x38 pum corresponded to 30.11% by weight with 2.45% Al,O3 and
23.85% P,0s. This size fraction contained 27.80% of Al,O3 and 31.46% of P,0s. After
HPGR comminution, it is expected to reduce Al,O3 below 2.00%, the Al,O3 reporting in
the -38-um size fraction; whereas, most of the P,Os content remaining in the product,
2360%x38 pm.

e Consequently, it is expected above 90% of the Al,O3; being reported in the -38-um size
fraction with a total recovered in the 2360x38-um size fraction of P,Os of about 87%.

e Figure 3 presented the Distributions of Al,Os3, P,Os, and SiO, for Composite A. These
Distributions showed that the weight Retained (PSD) was dominated by the P,Os and
SiO, bearing minerals species (same locus of the curve); whereas, the Al,O;
corresponded to a different locus, indicating that Al,O; bearing minerals will be
preferentially comminuted by the harder material (P,Os and SiO;). The locus of the
Grade Distribution Curves showed that P,Os was slightly higher in grade in the 2360x38-
pm size fraction decreasing in grade in the -38-um size fraction. SiO, grade increased in
the +2360 um and -38-um size fractions; whereas, Al,O3 was flat for all size fractions
increasing only at -38 pum.

FIGURE 3. DISTRIBUTIONS OFPARTICLE SIZE, Al203,P205, ANDSiO2 FOR
HPGR HEAD SAMPLE FOR MPH PHOSPHATE ORE COMPOSITE A
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Composite B

e Composite B Head Sample behaved similar than Composite A. This composite reported
5.49% Al,O3 and 16.26% P,Os and higher weight fraction retained in the -38um,
22.37%; thus, a medium-hard phosphate ore. As expected, Al,O3 concentrated in the -



38-um size fraction, reporting 12.04% Al,03 and 12.76% P,0s corresponding to 49.05%
of Al,O3 content and 17.55% of P,0Os content.

The +2360-pum size fraction corresponded to 44.45% by weight of the material with
higher Al,O3 (3.30%) and lower P,Os (16.32%) than those observed for Composite A.
Again, it is assumed that by submitting this size fraction to HPGR comminution most of
the material will report to the Product, 2360x38 um. The +2360-um material contained
26.74% of Al,O3 and 44.62% of P,Os that it is expected to be recovered in the 2360x38-
pm size fraction after HPGR comminution.

The Product size fraction, 2360x38 um, was 33.18% by weight, similar than that reported
for the Composite A, which may indicate that the +2360-pum material may trend to report
in the 2360x38 um after comminution. 2360x38-um material analyzed 4.01% Al,O3; and
18.54% P,0s, containing 24.21% of Al,O3 and 37.82% of P,Os similar values than those
of the Standard process. Thus, it is expected that Al,O3 grade will drop below 2.00%, the
Al,O3 reporting in the -38-um size fraction; whereas, the P,Os remaining in the 2360x38-
pm size fraction.

It is expected that about 92% of Al,O3 being reported in the -38-um size fraction and
above 82% of P,0Os being recovered in the 2360x38 pm.

Figure 4 presented the Distributions of Al,Os, P,Os, and SiO, for Composite B. Similar
to Composite A, the Distributions Curves showed that the PSD and the SiO; Distribution
shared the same locus; whereas, the locus of the P,Os Distribution Curve was slightly
above the PSD, indicating that the phosphate bearing minerals were the hardest species
(coarser material), the Al,O3 bearing minerals being the softest (finer material). Thus, it
was expected that the Al,O3 bearing minerals will be preferentially ground by the harder
P,Os and SiO, bearing minerals. The Grade Distribution Curves showed that P,Os grade
remained almost constant from 2360x200 pm, increasing at 200x75 pm, and decreasing
in the -75-um size range. SiO, decreased in grade from 8000 pm to 106 pum, increasing
at -106-um size fraction. Al,O3 grade increased in the size fraction 1700x150 pm,
increasing again in the -38-um size fraction.

WEIGHT RETAINED, AL203, P205,AND SiO2
GRADESAND DISTRIBUTION, percent
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FIGURE 4. DISTRIBUTIONSOFPARTICLE SIZE, AlI203,P205, AND SiO2 FOR
HPGR HEAD SAMPLE FOR MPH PHOSPHATE ORE COMPOSITEB
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Composite C

HPGR effect on Composite C has been analyzed in previous reports (January 27, 2014).
However, Composite C Head Sample showed some important information that needed to
be addressed. First, it was found that the Pgy for Composite C was 3625 um instead of
3152 um reported by JK Tech. Since the difference corresponded to a coarser Head
sample, the results clearly demonstrated that Composite C was the softest phosphate ore
producing even large Ratio of Nominal/Fg than those already reported, and that selective
comminution of Al,O3 bearing minerals occurred, P,Os bearing minerals being ground at
a slower rate. Therefore, Composite C Head Sample reported 11.87% Al,O3 and 6.04%
P,0s, the -38-um size fraction weight being 42.32%. Composite C Al,O3 grade in the -
38-um size fraction was 16.43% and that of P,Os was 3.88%. This corresponded to
58.58% of Al,O3; and 27.19% of P,Os contents.

Composite C +2360-um size fraction corresponded to 26.93% by weight with 8.08%
Al;O3 and 8.09% P,0s. The size fraction contained 18.33% of Al,O3 and 36.74% of
P20s.

The 2360x38-um size fraction reported 30.74% by weight analyzing 8.92% Al,O3 and
7.21% P,0s, corresponding to 23.10% of Al,O3 and 36.72% of P,0s.

Figure 5 presented the Distributions of Al,O3, P,0s, and SiO, for Composite C. The
Distributions Curves showed that the locus of the P,Os Distribution Curve corresponded
to a much coarser product than that of other minerals. The PSD and SiO; locus of the
Distribution Curves were identical; whereas, the locus of the Al,O3 Distribution showed
the finest material in the phosphate ore. In the case of the Grade Distribution Curves, it
was clear that SiO, grade decreased in the 8000x4000-um size fraction, maintaining a
constant grade for the 400x200-um size range, the SiO; grade increasing in the -200-pum
fine fraction. P,0s grade increased from 800x500-um, level off from 500x200 um, and
decreased in the -200-um size fraction. Al,O3 grade increased in the 800x400-um range,
decreased from 400x38 um, and increased again in the -38-um size fraction.

FIGURE5.DISTRIBUTIONSOFPARTICLE SIZE, Al203,P205, ANDSiO2 FOR
HPGR HEAD SAMPLE FOR MPH PHOSPHATE ORE COMPOSITEC
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K12023 SIZE-ASSAY RESULTS (Composite C HPGR Test 3 Product)

PRODUCT WEIGHTWEIGHT ASSAY DISTRIBUTION, %
g %  ALO; CaO Fe,0; K,O MgO MnO Na,O P05 SiO, TiO, As Cd Pb Zn U LOI ALO; CaO Fe,05 K,0O MgO MnO NaO P,0s SiO, TiO, As Cd Pb Zn U LOI
% % % % % % % % % %  ppm ppm ppm ppm ppm %

Product Size +3350 pm Fr 20.95 249 327 656 631 027 0.14 0.05 002 491 ##H### 015 150 044 194 188 13 271 069 210 444 052 051 575 0.82 204 304 063 213 229 227 280 171 124
Product Size +2360 pm Fr 21.25 2,53  3.82 922 339 031 0.8 0.02 003 685 ##### 0.16 0.02 060 182 178 19 274 081 299 242 061 066 233 124 289 297 068 003 316 216 269 254 127
Product Size +1700 pm Fr 2026~ 2.41 522 ##### 456 048 027 0.03 003 7.85 ##### 021 390 0.69 207 183 21 383 1.06 326 3.10 089 095 334 119 316 2,62 085 534 347 234 264 268 1.69
Product Size +1180 um Fr 26.73  3.18  6.75 ##### 454 0.65 038 0.05 0.04 820 ##### 028 090 072 219 262 22 419 181 441 407 160 1.76 734 209 435 327 149 1.63 478 327 498 370 244
Product Size +850 pm Fra 20.91 249 7.05 #### 485 0.68 041 0.06 0.04 8.67 ##H## 029 1.00 081 257 218 25 461 148 371 340 131 148 689 1.63 3.60 248 121 141 420 3.00 324 329 210
Product Size +600 um Fra 17.89  2.13  6.87 ##### 456 0.66 041 0.06 0.04 8.67 ##### 028 470 081 277 210 25 470 123 321 274 108 127 589 140 308 198 1.00 569 360 277 267 281 183
Product Size +425 pm Fra 16.43 1.96  7.01 ##### 466  0.66 042 0.07 0.04 9.19 ##### 028 4.60 079 298 200 25 465 115 316 257 100 120 631 128 300 1.90 092 511 322 274 234 258 1.66
Product Size +300 pm Fra 13.19 1.57 658 ##### 454 0.60 038 0.07 0.04 9.63 #H### 026 050 086 300 211 26 458 087 264 201 073 087 507 1.03 252 151 068 045 282 221 198 216 131
Product Size +212 pm Fra 18.43  2.19  6.90 ##### 424 0.65 043 0.08 0.04 ##H#H# #i## 029 270 085 321 205 25 453 127 366 262 110 137 809 144 367 211 1.07 337 389 331 269 290 1.82
Product Size +150 um Fra 16.13 1.92 638 ##### 375 0.62 045 0.06 0.04 9.63 #HH## 029 350 067 300 242 23 426 1.03 318 203 092 126 531 126 308 191 093 382 268 271 277 233 150
Product Size +106 pm Fra 15.90 1.89 544 #### 331 050 036 0.05 0.04 921 ##### 026 020 0.64 289 156 23 383 087 306 1.77 073 099 436 124 291 195 082 022 253 257 176 230 133
Product Size +75 pm Frac 17.04 ~ 2.03  4.60 #### 274 042 027 0.04 0.15 874 ##### 025 020 054 266 133 21 320 079 308 157 066 080 374 499 295 221 085 023 228 253 161 225 119
Product Size +53 um Frac 32.86 391 3.82 801 193 036 020 0.02 003 6.08 #i#### 028 020 044 175 107 16 240 126 402 213 109 114 361 192 396 477 184 044 359 321 250 331 172
Product Size +38 ym Frac 18.18  2.16 4.17 632 190 043 024 0.01 0.04 481 ##HH## 041 430 033 149 93 14 249 076 176 1.6 072 076 1.00 142 1.73 274 149 529 149 151 120 1.60 099
Product Size -38 pm Fract ###### 67.13 #i### 647 338 1.68 0.87 0.01 007 510 ##H### 076 170 040 201 160 18 635 8492 5576 6398 87.06 8499 3096 77.05 57.07 64.54 8554 6485 56.00 6338 64.14 6385 77.94
(Calculated Head) I I I R I I S I S S A R R R (213) (167)  (19) i S HIEEE SR IR BRI I SR R SRR IR IR SR R A

Assayed Head




K12023 SIZE-ASSAY RESULTS Duplicate (Composite C HPGR Test 3 Product)

PRODUCT WEIGHTWEIGHT ASSAY DISTRIBUTION, %
g %  ALO; CaO Fe,0O; KO0 MgO MnO Na,0O P,0s SiO, TiO, As Cd Pb Zn U LOI ALO; CaO Fe0O; K,O MgO MnO Na,O P05 SiO, TiO, As Cd Pb Zn U LOI
% % % % % % % % % % ppm ppm ppm ppm ppm %

Product Size +3350 pm Fr 17.95 2.14 421 565 491 028 0.12 0.01 0.02 4.86 #### 015 210 043 143 119 14 280 075 157 298 047 038 1.07 081 175 263 054 398 188 147 1.63 150 1.11
Product Size +2360 pm Fr 21.43 2.55 445 ### 341 038 0.19 0.01 0.03 7.83 ##### 017 020 063 197 163 21 303 094 349 247 076 072 127 146 336 287 073 045 330 241 266 269 143
Product Size +1700 pm Fr 22.07 2.63 501 #### 399 047 027 001 0.03 7.78 ##### 021 1.00 066 198 149 22 347 109 359 298 097 106 131 1.50 344 287 092 233 356 250 251 290 1.69
Product Size +1180 pm Fr 26.29 313 670 ##H# 496 063 037 0.04 0.04 8.04 ##HH## 027 550 074 230 195 24 439 174 428 441 1.54 172 624 238 423 322 141 1525 475 345 391 377 254
Product Size +850 pm Fra 20.88 249 7.07 #### 473 067 041 0.07 0.04 8.65 ##### 028 330 082 230 201 25 465 146 373 334 130 152 868 189 361 248 1.17 727 418 274 320 312 214
Product Size +600 pm Fra 17.84 212 7.5 ### 465 068 042 0.06 0.04 895 ##### 028 1.10 086 291 207 27 476 126 332 281 113 133 636 162 320 207 100 207 375 29 281 288 1.87
Product Size +425 pm Fra 15.98 1.90 698 ####H# 4.65 0.64 040 0.08 0.04 926 ##### 027 240 088 295 218 27 465 110 311 251 095 113 759 145 296 184 086 404 343 269 266 258 164
Product Size +300 pm Fra 13.27 1.58  6.66 ###H# 458 059 037 0.08 0.04 9.65 ###H## 026 020 084 329 195 27 450 087 270 206 073 0.87 630 120 256 153 069 028 272 249 197 214 132
Product Size +212 pm Fra 16.91 2.01 643 ##### 423 056 036  0.08 0.04 9.96 #### 027 200 083 314 189 26 431 1.08 355 242 088 1.08 803 153 337 192 091 357 343 303 244 262 161
Product Size +150 pm Fra 15.56 1.85  6.04 ##H# 374 056 039 006 0.04 9.51 ###H## 026 120 070 303 165 24 407 093 314 197 081 1.08 554 141 29 185 081 197 266 269 196 223 140
Product Size +106 pm Fra 16.12 1.92 506 ##### 320 046 032 0.05 0.04 944 ##### 025 210 068 305 146 24 365 081 303 175 069 091 479 146 305 198 080 357 268 28l 1.79 231 1.30
Product Size +75 um Frac 17.43 2.07 445 ### 276 041 024 0.04 0.04 8.67 ###H## 024 020 057 271 133 21 305 077 314 163 067 074 414 158 3.02 229 083 037 243 270 177 218 117
Product Size +53 um Frac 33.07 394 397 771 199 039 022 002 004 589 ##### 030 020 036 176 94 16 249 130 395 223 120 129 393 300 390 488 198 070 291 332 237 316 181
Product Size +38 um Frac 18.92 225 445 659 199 046 025 001 0.04 505 ##### 041 020 035 153 98 15 257 083 193 127 081 084 112 1.71 191 286 155 040 1.62 165 141 1.69  1.07
Product Size -38 pm Fract ###### 67.42 ##### 633 340 1.65 0.85 0.01 0.06 5.00 #### 076 090 041 195 155 19 624 8505 5548 65.17 87.08 8533 33.63 77.00 56.68 64.71 8581 53.77 56.71 63.08 66.92 6424 7791
(Calculated Head) HEHIH S R SRR B B B R B B R R G s (208)  (156)  (20) #AHEH W B SRR B RHEEE R BRI R B B R AR R R AR B

Assayed Head




K12023 SIZE-ASSAY RESULTS (Composite C HPGR Test 6 Product)

PRODUCT WEIGHTWEIGHT ASSAY DISTRIBUTION, %
g %  ALO; CaO Fe,0O; KO0 MgO MnO Na,0O P,0s SiO, TiO, As Cd Pb Zn U LOI ALO; CaO Fe0O; K,O MgO MnO Na,O P05 SiO, TiO, As Cd Pb Zn U LOI
% % % % % % % % % % ppm ppm ppm ppm ppm %

Product Size +3350 pm Fr 15.16 1.80 3.48 ####H# 509 031 0.15 0.13 0.02 790 ##### 013 440 1.03 418 217 26 226 053 243 255 044 040 981 068 233 223 038 960 359 356 247 232 073
Product Size +2360 pm Fr 16.92 2.01 398 887 408 033 0.6 0.03 0.03 6.64 ##H### 017 020 056 168 189 19 3.00 067 226 228 052 048 253 114 218 234 055 049 218 1.60 241 1.89  1.08
Product Size +1700 pm Fr 18.27 2.17 481 ####H# 485 042 023 0.04 0.03 795 #### 021 120 071 196 182 23 349 088 294 293 071 074 364 123 282 238 074 315 298 201 250 247 136
Product Size +1180 pm Fr 22.88 272 615 ##H# 526 057 031 0.06 0.04 8.13 ##HH## 026 3.00 072 229 209 26 427 140 3.60 398 121 125 683 206 361 283 115 988 379 295 360 349 2.09
Product Size +850 pm Fra 18.78 223 638 ##### 517 058 034 0.07 0.03 853 ##### 025 210 083 238 252 26 439 120 326 321 1.01 .13 654 127 311 223 090 568 358 251 356 287 1.76
Product Size +600 pm Fra 15.44 1.84 627 ###H# 483 054 032 007 0.03 9.17 ##### 027 210 089 262 215 27 466 097 265 247 077 087 538 104 275 181 080 467 3.16 227 250 245 154
Product Size +425 pm Fra 14.77 176 6.12 ####H# 483 052 031 0.08 0.04 9.70 ##### 025 ##HH 090 234 222 29 459 090 287 236 071 081 588 133 278 173 071 2125 3.06 194 247 252 145
Product Size +300 pm Fra 11.87 141 572 #### 462 049 028 0.09 0.04 9.86 ##### 024 020 096 323 233 28 442 068 235 181 054 059 532 107 227 138 055 034 262 216 208 195 112
Product Size +212 pm Fra 16.63 1.98  6.00 ####H# 441 050 031  0.09 0.04 ##### #### 027 390 086 332 207 28 458 1.00 342 243 077 091 745 150 324 190 086 933 329 310 259 274 1.63
Product Size +150 pm Fra 16.12 1.92 559 ###H# 383 049 033 0.07 0.04 9.82 ###H## 027 590 073 304 172 25 435 090 321 204 073 094 562 145 3.07 190 084 1369 271 276 209 237 150
Product Size +106 pm Fra 15.35 1.82 484 ###H# 341 042 027 005 0.04 942 ##### 026 020 069 387 153 23 385 074 29 173 060 073 382 138 281 1.92 077 044 244 334 177 207 126
Product Size +75 um Frac 17.47 2.08 423 ### 276 037 021 0.04 0.04 890 ###H## 026 120 057 262 126 22 323 074 315 160 060 065 348 1.57 302 228 087 3.02 229 257 166 226 121
Product Size +53 um Frac 36.07 429 376 792 201 035 0.19 0.02 0.04 6.01 #H### 031 020 040 173 94 16 277 135 430 240 117 121 359 325 421 525 215 1.04 332 351 255 339 213
Product Size +38 um Frac 15.59 1.85 408 675 204 041 022 001 0.04 512 ##### 042 020 036 153 104 15 3.02 063 159 1.05 059 061 078 140 155 228 126 045 129 134 122 137 101
Product Size -38 pm Fract ###### 70.13  ##### 6.64 344 1.64 085 0.01 0.06 526 #### 077 020 044 194 150 19 636 8742 59.01 67.15 89.64 88.67 2936 79.63 6025 67.56 87.46 1698 59.70 6436 66.56 6585 80.14
(Calculated Head) HEHIHT S IR SRR R B B R B B SRR R R s (211) (158)  (20) #AHEE W B SRR B RHEEE R BRI S B B R AR R R AR B

Assayed Head




K12023 SIZE-ASSAY RESULTS Duplicate (Composite C HPGR Test 6 Product)

PRODUCT WEIGHTWEIGHT ASSAY DISTRIBUTION, %
g %  ALO; CaO Fe,0O; KO0 MgO MnO Na,0O P,0s SiO, TiO, As Cd Pb Zn U LOI ALO; CaO Fe0O; K,O MgO MnO Na,O P05 SiO, TiO, As Cd Pb Zn U LOI
% % % % % % % % % % ppm ppm ppm ppm ppm %

Product Size +3350 pum Fr 11.71 140 346 788 208 027 0.2 001 003 6.12 #### 013 060 043 126 72 16 226 040 143 084 029 024 066 1.02 141 173 030 032 1.07 084 0.63 111 057
Product Size +2360 pm Fr 17.86 2.14 441 823 418 036 0.17 0.03 0.03 647 ##### 017 320 051 163 158 21 300 077 227 256 059 052 3.00 156 228 248 059 257 193 166 210 223 115
Product Size +1700 pm Fr 17.77 213 522 ##### 406 049 027 0.03 0.07 7.67 ##### 021 210 252 225 699 23 349 091 282 248 080 081 299 382 269 232 073 1.68 949 228 922 243 134
Product Size +1180 pm Fr 24.67 295  6.66 ##H# 495 063 034 005 0.05 7.78 ###H## 026 450 074 223 197 24 427 161 387 419 142 142 692 358 379 3.07 125 499 387 313 361 351 227
Product Size +850 pm Fra 19.56 234 6.62 ###H# 489 0.62 036 0.06 0.04 8.65 ####H 025 6.60 083 257 228 27 439 127 349 328 111 120 6.58 227 334 234 095 581 344 286 331 313 185
Product Size +600 pm Fra 16.84 2.01 683 ###H# 489 0.64 038 0.07 0.04 8.69 ###H## 027 270 087 284 214 28 466 1.12 3.05 283 098 1.09 6.61 196 289 199 089 204 310 273 268 280 1.69
Product Size +425 pm Fra 15.56 1.86  6.68 ####H# 498 0.61 036 0.09 0.06 9.07 #### 025 330 094 300 238 28 459 1.02 293 266 087 095 785 271 278 183 076 231 310 266 275 259 154
Product Size +300 pm Fra 11.90 142 632 ##H# 472 055 033 009 0.05 9.63 ##### 024 340 092 320 217 28 442 073 237 193 060 067 600 1.73 226 139 056 1.82 232 217 192 198 113
Product Size +212 pm Fra 16.80 201  6.62 ##### 450 059 038 0.08 0.04 9.68 ####E 027 390 085 324 191 28 458 1.09 341 259 091 1.08 7.54 195 321 193 088 295 3.03 310 238 279 166
Product Size +150 pm Fra 17.01 2.03 625 ###H# 398 059 042 0.06 0.04 933 ##H## 027 310 069 302 160 25 435 104 332 232 092 121 572 198 313 202 090 237 249 293 202 252 159
Product Size +106 pm Fra 15.84 1.89 552 ####H# 349 050 035 0.05 0.04 9.14 ##### 026 350 071 284 145 24 385 085 305 190 072 094 444 184 286 199 080 249 238 256 171 226 131
Product Size +75 pm Frac 18.56 222 475 ##H# 290 043 028 0.04 0.04 841 ###H## 026 3.00 051 262 110 22 323 08 326 185 073 088 416 216 308 243 094 250 201 277 152 242 129
Product Size +53 um Frac 37.25 445 447 767 221 045 026 0.02 0.04 582 ##H##H 031 020 036 169 91 16 277 1.63 442 282 153 164 418 433 428 545 225 034 284 359 252 354 222
Product Size +38 um Frac 16.01 191 514 659 226 054 032 001 0.04 502 ##### 042 020 039 155 112 15 3.02 080 1.63 124 079 087 09 186 1.5 235 131 014 132 141 133 143  1.04
Product Size -38 pm Fract ###### 6922 ##### 6.55 335 1.66 0.88 0.01 0.04 529 ##### 077 260 047 198 145 19 636 8591 5867 66.52 8776 8647 3245 6724 6042 66.68 8689 67.67 57.63 6530 6232 6527 7933
(Calculated Head) HEHIH I R SRR B B B R B B R R R s (210) (161)  (20) #AHEE R B SRR B RHIEEE R BRI S B B R AR R R AR B

Assayed Head




KYSPY Investments
Sizing Data and Results

DATE 4/10/2013
PROJECT K12023
SAMPLE Composite C - HPGR Test 3
IEQUIPMENT
[PULP DENSITY
Grind Time Sizing 1 Grind Time Duplicate
Size Weight Retained Cumulative Wt. Size ‘Weight Retained Cumulative Wt.
pm g %o Passing, % Hm g Yo Passing, %
4000 14.00 1.67 98.33 4000 11.89 1.42 98.58
3350 6.95 0.83 97.51 3350 6.06 0.72 97.86
2360 21.25 2.53 94.98 2360 21.43 2.55 95.31
1700 20.26 2.41 92.57 1700 22.07 2.63 92.68
1180 26.73 3.18 89.38 1180 26.29 3.13 89.55
850 20.91 2.49 86.90 850 20.88 2.49 87.07
600 17.89 2.13 84.77 600 17.84 2.12 84.95
425 16.43 1.96 82.81 425 15.98 1.90 83.04
300 13.19 1.57 81.24 300 13.27 1.58 81.46
212 18.43 2.19 79.05 212 16.91 2.01 79.45
150 16.13 1.92 77.13 150 15.56 1.85 77.60
106 15.90 1.89 75.23 106 16.12 1.92 75.68
75 17.04 2.03 73.21 75 17.43 2.08 73.60
53 32.86 3.91 69.29 53 33.07 3.94 69.67
38 18.18 2.16 67.13 38 18.92 2.25 67.41
-38 564.00 67.13 -38 566.28 67.41
Total 840.15 100.00 Total 840.00 100.00
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KYSPY Investments
Sizing Data and Results

DATE 4/10/2013
PROJECT K12023
SAMPLE Composite C - HPGR Test 6
EQUIPMENT
PULP DENSITY
[Grind Time ]Sizing 1 Grind Time |Duplicate
Size Weight Retained Cumulative Wt. Size Weight Retained Cumulative Wt.
Hm g % Passing, % Hum g % Passing, %
4000 8.99 1.07 98.93 4000 5.47 0.65 99.35
3350 6.17 0.73 98.20 3350 6.24 0.74 98.61
2360 16.92 2.01 96.18 2360 17.86 2.13 96.48
1700 18.27 2.18 94.01 1700 17.77 2.12 94.36
1180 22.88 2.72 91.28 1180 24.67 2.94 91.43
850 18.78 2.24 89.05 850 19.56 2.33 89.10
600 15.44 1.84 87.21 600 16.84 2.00 87.09
425 14.77 1.76 85.45 425 15.56 1.85 85.24
300 11.87 1.41 84.04 300 11.90 1.42 83.83
212 16.63 1.98 82.06 212 16.80 2.00 81.83
150 16.12 1.92 80.14 150 17.01 2.03 79.80
106 15.35 1.83 78.31 106 15.84 1.89 7791
75 17.47 2.08 76.23 75 18.56 2.21 75.70
53 36.07 4.29 71.94 53 37.25 4.43 71.27
38 15.59 1.86 70.08 38 16.01 1.91 69.36
-38 588.68 70.08 -38 582.66 69.36
Total 840.00 100.00 Total 840.00 100.00
100 M
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