MINISTRY OF ENERGY AND MINERAL RESOURCES

Al Risha Phosphate Project



Al Risha phosphate prospecting project

Introduction

e Location

* Thickness

* Phosphate Quality

* Boreholes Logs

* Geological Resource
* Impurities

e Uranium

e Summary



Al Risha phosphate prospecting project

Introduction

—

e Location

* Thickness

* Phosphate Quality

* Boreholes Logs

* Geological Resource
* Impurities

e Uranium

e Summary



Introduction

The Jordanian Geological Survey team made the first discovery of phosphates in the east of the
Kingdom in 2008, and subsequently published a geological map of the area (1:100,000).

The Ministry of Energy created and conducted a thorough exploration and exploration strategy,
which was launched at the end of 2021.

The study focused on a 3000 km? area that was divided into 120-150 km? exploratory stages.

The preliminary findings from the first stage were very promising in terms of the quality and
thickness of the rock phosphate present.



Al Risha phosphate prospecting project

Introduction

mmmm) - Location

 Thickness

* Phosphate Quality

* Boreholes Logs

* Geological Resource
* Impurities

e Uranium

e Summary



Location

463000 469000 476000 481000 437000 433000 499000 505000 511000 517000 623000 529000 535000 541000 547000 563000
T N W W

N

JORDAN
Iraq A

The study area is located in Al-Ruwaished

area in the eastern part of the Hashemite

Kingdom of Jordan close to borders of two

adjacent countries ; the Kingdom of Saudi

Y

P

e

Arabia and the Republic of Iraq.

MEMR Ph project

pe BoarderLineJordan

‘ | TargetArea_1

T T T T T T T T T T T T LT T T T T T T T T T T T T T T T T T T T T LT T T T T T T T T T
465000 475000 481000 487000 433000 499000 505000 629000 536000 641000 547000 553000

VLCO™ ST W TWOVO ST

rTrrrrrrrry T Ty TR T T NN T T T T T T TN T T T T N I TIT T TN TN T N T NI T TN I NN NN TN N TvrTnaarrror v euneaOaOua

1149000 1155000 1181000 1167000 1173000 1179000 1185000 1191000 ' 1157000 1203000 1209000 1215000

! 3
: <
i /5-
2
g
|
%é

Coordinate System: Palestne 1923 Palestine Bet o—=5—='HUNmWS



Al Risha phosphate prospecting project

* Introduction
e Location
mmmm) + Thickness
* Phosphate Quality
* Boreholes Logs
* Geological Resource
* Impurities
* Uranium

e Summary



Thickness

Zero Overburden
phosphate layer start from
surface

The thickness of the phosphate layers over the promising area

is extended from 1 m to 10 m, with an average 6 m.

It exceeded 10 meters in some wells with an average content
of P,O; exceeds 18 % that marked medium grade according to

the economical phosphate classification.

The thickness of high-quality phosphate, which contains
concentrations of the quality of the ore with (P205 25% to

36%), thicknesses ranged from 4 to 8 meters.

The sedimentary cover over the phosphate layer

(overburden) did not exceed in average 10 meters, which

ranges from zero to 18 meters in some wells.
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Depth & Phosphate Bed
BH. ID Samples ov (m) URC P205 Tep

T.D TS PH_all | PH+18 Max Min | Average |Max Min | Average
RPh1-BHBHO1 |35 19 9 6 6 20 [342|08 | 246 |74.7|395| 536
RPh1-BHO2A | 16 16 6 4 4 6 |24.7 |15 | 215 |54.0|415| 469 Phosphate Thickness
RPh1-BHO2B | 21 18 5 7 6 9 (312 [20.1| 23.7 |682[439| 518
RPh1-BHO3 |21 21 11| 2 2 8 (264 |04 | 247 |57.7|503| 54.0 18
RPh1-BHO4 |30 30 0 4 3 26 (243 (189 207 |53.1[413| 453
RPh1-BHO5 |31 31 13| 18 17 0 |(31.1[18.0| 266 |68.0[393| 581
RPh1-BHO6 | 15 15 5| 10 10 0 (33802 | 274 |[739[446| 598 16
RPh1-BHO7 |18 18 9 9 6 0 (333216 270 |728[472| 589
RPh1-BHO9 |19 19 13| 4 3 2 24304 | 200 [53.1(433| 473
RPh1-BHIO |14 14 8 5 5 1 [259[05 | 229 [56.6 444 500 14
RPh1-BHI1 |24 24 7 | 12 10 5 |33.3(205| 266 |72.8|448| 580
RPh1-BH12 |20 20 13 7 7 0 (281181 236 |614]09 | 212
RPh1-BH13 |21 21 18| 5 5 2 |250 (04 | 206 |54.6)09 | 186 12
RPh1-BHISA | 9 9 1 8 8 0 (300 [186| 24.8 |656 |40.6| 54.2
RPh1-BHISB |18 18 2 | 15 12 1 [315 188 | 244 |688 |41.1| b53.2
RPh1-BH16 |18 18 12 6 5 0 (338227 295 |739[496| 645 I 10
RPh1-BH17 |24 24 20 1 1 3 |19.0 [19.0 | 19.0 |[415 |415| 415 E
RPh1-BH18 |24 24 13 9 6 2 |31.2 (209 | 250 |682|457| 54.7
RPh1-BH19 |21 21 18| 3 3 0 (220201 212 |481|08 | 163 \V/3
RPh1-BH20 |22 22 11| 11 8 0 |[36.0[20.1| 305 |787[439| 66.7
RPh1-BH21 |29 29 12 14 13 3 (321194 | 247 |[70.1 424 54.0
RPh1-BH22 |25 25 17| 8 8 0 (324|181 245 [70.8[395| 534 6
RPh1-BH23A |18 18 12 3 3 3 274 (204 | 231 446|599 505
RPh1-BH23B |27 27 10| 6 5 11 [27.0 [183| 215 [59.0 |40.0| 47.7
RPh1-BH24 |24 24 5 4 4 15 275|248 | 265 |60.1 542 57.9 4
RPh1-BH25 |24 24 1| 6 5 7 322196 | 26.4 |[70.4 387 54.9
RPh1-BH26 |29 29 1| 4 4 14 [24.8 (228 | 238 |54.2 498 521
RPh1-BH27 |24 24 17| 6 6 1 [25.5 (188 | 215 |[55.7 [41.1| 47.0 2
RPh1-BH28 |27 27 16| 9 8 2 |282 (185 | 223 |61.6 |40.4| 46.2
RPh1-BH29 |29 29 8 6 5 15 [29.7 |19.0 | 256 |64.9 |415| 55.8 l
RPh1-BH30A |15 15 12| 3 3 0 (291|251 269 |636|548| 585 0
RPh1-BH30B | 13 13 7 6 6 0 (303193 255 |[66.2 422 55.7 E g E E g E E é é E é E E % é é E é E é g E é é é é
RPh1-BH30C |25 25 9 [ 12 11 4 (279192 241 |[61.0[420| 52.7 §§§§ggggg
RPh1-BH31A |17 17 0 0 0 17 [11.8 [ 0.4 25 [258]08 5.6 EEEEEEEEEEEEEEEEEEEEEEEééé
RPh1-BH31B |21 21 13| 8 8 0 (346|314 329 |686]|756| 720 é é E é E E E E E é
RPh1-BH32 |29 29 24 2 2 3 282249 266 |616|544| 580
RPh1-BH33 |28 28 17 | 2 2 9 (328 (248 288 |71.7|542| 629
RPh1-BH34 |21 21 21 [25.2 [19.8| 21.8 [55.1 [433 | 496
RPh1-BH35 |30 30 15 [ 12 4 3 [21.9 (205 | 21.0 |[47.9 448 45.0
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Quality of Phosphate

The quality of the phosphate layers was divided according to

RPHLOY

kPw1028
the concentration ratio of (P205)

RPWVOT

The ratios of the impurities to the ratios of phosphorous ;

oxides

LR

The results of more than 15 wells showing average content 25%

of P20s, which is marked as excellent quality according to TCP .

content with an average ratio 55% high grade. Grade

More than 20 medium-quality wells of phosphates, ranged e
280
from 20 to 25% within the initial wells that were drilled. ‘:* G

Note that the maximum value recorded exceeded 36%, which

is equivalent to 80% of the TCP of phosphate grade.
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Depth &

Phosphate Bed

BH. ID Samples ov (m) P20> e
T.D TS PH_all | PH+18 |[Max Min | Average |Max Min | Average
RPh1-BHBHO1 35 19 9 6 6 3421 0.8 24.6 74.7 |39.5 53.6
RPh1-BHO2A 16 16 6 4 4 247 | 1.5 21.5 54.0 |41.5 46.9
RPh1-BH02B 21 18 5 7 6 31.2 |120.1 23.7 68.2 |143.9 51.8
RPh1-BHO03 21 21 11 2 2 2641 04 24.7 57.7 |50.3 54.0
RPh1-BHO4 30 30 0 4 3 24.3 |118.9 20.7 53.1 |41.3 45.3
RPh1-BHO05 31 31 13 18 17 31.1 |18.0 26.6 68.0 [39.3 58.1
RPh1-BHO6 15 15 5 10 10 33.810.2 27.4 73.9 |44.6 59.8
RPh1-BHO7 18 18 9 9 6 33.3 |21.6 27.0 72.8 |47.2 58.9
RPh1-BH09 19 19 13 4 3 243104 20.0 53.1 1433 47.3
RPh1-BH10 14 14 8 5 5 2591 0.5 22.9 56.6 |44.4 50.0
RPh1-BH11 24 24 7 12 10 33.3 120.5 26.6 72.8 |44.8 58.0
RPh1-BH12 20 20 13 7 7 28.1 |18.1 23.6 61.4 | 0.9 21.2
RPh1-BH13 21 21 18 5 5 25.01 04 20.6 54.6 | 0.9 18.6
RPh1-BH15A 9 9 1 8 8 30.0 |18.6 24.8 65.6 |40.6 54.2
RPh1-BH15B 18 18 15 12 31.5 |118.8 24.4 68.8 [41.1 53.2
RPh1-BH16 18 18 12 6 5 33.8 |22.7 29.5 73.9 |149.6 64.5
RPh1-BH17 24 24 20 1 1 19.0 |19.0 19.0 41.5 |41.5 41.5
RPh1-BH18 24 24 13 9 6 31.2 |20.9 25.0 68.2 |45.7 54.7
RPh1-BH19 21 21 18 3 3 22.0 |20.1 21.2 48.1 | 0.8 16.3
RPh1-BH20 22 22 11 11 8 36.0 [20.1 30.5 78.7 |43.9 66.7
RPh1-BH21 29 29 12 14 13 32.1119.4 24.7 70.1 |42.4 54.0
RPh1-BH22 25 25 17 8 8 32.4 118.1 24.5 70.8 |39.5 53.4
RPh1-BH23A 18 18 12 3 3 27.4 120.4 23.1 44.6 |59.9 50.5
RPh1-BH23B 27 27 10 6 5 27.0 118.3 21.5 59.0 |40.0 47.7
RPh1-BH24 24 24 5 4 4 27.5 |124.8 26.5 60.1 |54.2 57.9
RPh1-BH25 24 24 11 6 5 32.2 |19.6 26.4 70.4 |38.7 54.9
RPh1-BH26 29 29 11 4 4 24.8 122.8 23.8 54.2 149.8 52.1
RPh1-BH27 24 24 17 6 6 25.5 118.8 21.5 55.7 |41.1 47.0
RPh1-BH28 27 27 16 9 8 28.2 |18.5 22.3 61.6 |40.4 46.2
RPh1-BH29 29 29 8 6 5 29.7 119.0 25.6 64.9 |41.5 55.8
RPh1-BH30A 15 15 12 3 3 29.1 |25.1 26.9 63.6 |54.8 58.5
RPh1-BH30B 13 13 7 6 6 30.3 |119.3 25.5 66.2 |42.2 55.7
RPh1-BH30C 25 25 9 12 11 27.9 |[19.2 24.1 61.0 |42.0 52.7
RPh1-BH31A 17 17 0 0 0 11.8 | 0.4 2.5 25.8 |1 0.8 5.6
RPh1-BH31B 21 21 13 8 8 34.6 |31.4 329 68.6 | 75.6 72.0
RPh1-BH32 29 29 24 2 2 28.2 |24.9 26.6 61.6 |54.4 58.0
RPh1-BH33 28 28 17 2 2 32.8 |124.8 28.8 71.7 |54.2 62.9
RPh1-BH34 21 21 25.2 119.8 21.8 55.1 |43.3 49.6
RPh1-BH35 30 30 15 12 4 21.9 |20.5 21.0 479 (44.8 45.0
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Traditional Concentrate Quality Guidelines for DH Phosphoric
Acid Production and 18-46-0 DAP Manufacture

Acceptable Range

Phosphate % P,0O¢ 28 to 36%
Calcium weight ratio CaO/P,0O¢ 1.3 t01.6
Magnesium %MgO <0.6%
Iron+Aluminum %Fe,04+Al,0,4 <3.0%
Aluminium % Al,O, 0.5 to 1.5%
MER see next slide 0.03 to 0.1 ratio
Silica — insoluble % SiO, >6%

Silica — soluble %Si0O, <0.8%
Chlorine low/med/high 300/500/1000 ppm
Carbon Dioxide CO,+0Organics <4.5%
Fluorine %F 3t04%
Sodium %Na,O <0.8%
Potassium %K,0 <0.8%

Heavy Metals

Jordanian Phosphate

25-36 %

<0.2 %
<0.78%

<0.55%

3-4%
>0.33%
>0.09 %



XRF Sample Sheet

Bem SID. Fe;0s MnO TiO; CaO KO SO3 P20s SiO; ALOs MgO Na;O F U L.O.I
Wt.% Wt.% W% Wt.% Wt.% Wt.% Wt% | Wi% | Wi% Wt.% Wt.% Wt.% Wt.% Wt.%
1 | RPHI-BH31B-1 082 | <0012 | 0.12 4470 | <0.09 | <0.058 | 0.29 | 16.20 | 1.33 0.85 | <0.33 | <0.51 | <0.0125 | 35.67
2 | RPH1-BH31B-2 035 [ <0012 | 0058 | 4980 | <0.09 | <0.058 | 034 | 957 | 0.62 0.62 | <0.33 | <0.51 | <0.0125 | 38.59
3 | RPHI-BH31B-3 047 | <0012 | 0.075 | 4620 [ <0.09 | 0.72 0.70 | 1450 | 0.76 0.86 | <0.33 | <0.51 | <0.0125 | 35.71
4 | RPHI-BH31B-4 <0.23 |[<0.012 | <0.029 | 51.30 | <0.09 | <0.058 | 0.62 | 942 | <0.55 | <0.21 | <0.33 | <0.51 | <0.0125 | 38.09
5 | RPHI-BH31B-5 <0.23 [[<0.012 | 0.030 | 50.70 | <0.09 | 0.37 1.06 | 9.69 | <0.55 | <0.21 | <0.33 | <0.51 | <0.0125 | 37.34
6 | RPHI-BH31B-6 <023 || <0.012 [ 0.029 | 5140 [ <0.09| 0.19 1.15 | 843 | <0.55 | <0.21 | <0.33 | <0.51 | <0.0125 | 37.99
7 | RPH1-BH31B-7 <023 [|<0.012 [ <0.029 | 54.60 | <0.09 | 0.30 7.06 | 2.01 | <0.55 | <021 | <0.33 | 0.54 | <0.0125 | 35.06
8 | RPHI-BH31B-8 <023 [[<0.012 |<0.029 | 5340 | <0.09 | 0.12 407 | 442 | <0.55 | <0.21 | <0.33 | <0.51 | <0.0125 | 37.05
9 | RPHI-BH31B-9 <0.23 [[<0.012 | <0.029 | 53.10 | <0.09 | 0.17 7.16 | 535 | <055 | <0.21 | <0.33 | 0.63 |<0.0125 | 33.22
10 | RPHI-BH31B-10 <0.23 |[<0.012 | <0.029 | 4950 | <0.09 | 0.19 820 |11.40 | <055 | <021 | <0.33 | 047 |<0.0125 | 29.97
11 | RPHI-BH31B-11 <0.23 [[<0.012 | <0.029| 4220 | <0.09 | 0.38 13.40 | 23.80 | <0.55 [ <0.21 | <0.33 | 1.12 | <0.0125 | 18.62
12 | RPH1-BH31B-12 <0.23 [ <0.012 | <0.029 | 4460 | <0.09 | 0.40 13.90 | 19.90 | <055 | <0.21 | <0.33 | 1.12 | <0.0125 | 19.82
13 | RPH1-BH31B-13 <0.23 ||<0.012 |(<0.029 | 30.70 | <0.09 | 0.27 12.40 [(42.80 [ <0.55 | <0.2]1 | <033 | 094 |<0.0125| 12.69
14 | RPHI-BH31B-14 <0.23 |[<0.0]12 |[<0.029 | 5240 | <0.09 | 1.25 3290 | 2.03 [[<0.55 | <0.21 | <033 | 3.55 [<0.0125| 7.82
15 | RPH1-BH31B-15 <0.23 ||<0.012 |(<0.029 | 52.30 | 0.16 1.15 3260 | 147 |[<0.55 | <021 | 1.28 | 3.65 |<0.0125]| 7.24
16 | RPHI-BH31B-16 <0.23 ||<0.012 |[<0.029 | 52.50 | <0.09 | 1.07 [ 3340 | 246 [|<0.55 | <021 | <033 | 3.62 | <0.0125| 6.90
17 | RPH1-BH31B-17 <0.23 |[<0.012 |[<0.029 | 53.50 [ <0.09 | 1.01 34.60 | 0.51 |[<0.55 | <021 | <0.33 | 4.13 | <0.0125| 6.23
18 | RPHI-BH31B-18 <0.23 ||<0.012 |(<0.029 | 53.20 | <0.09| 099 | 34.10 | 1.02 [|<0.55 | <0.21 | <033 | 4.08 |<0.0125| 6.53
19 | RPHI-BH31B-19 <0.23 ||<0.012 |[<0.029 | 50.50 | <0.09 | 0.88 3140 | 6.10 |[<0.55 | <021 | <033 | 3.51 |<0.0125| 7.46
20 | RPH1-BH31B-20 <0.23 |[<0.012 || <0.029 | 51.10 | <0.09 | 1.07 | 3240 | 462 |[<0.55 | <0.21 | <033 | 3.82 [<0.0125| 6.84
21 | RPH1-BH31B-21 <0.23 ||<0.012 |(<0.029 | 50.30 | <0.09 | 1.04 | 32.10 | 575 [|<0.55 | <021 | 044 | 343 |<0.0125| 6.72

Uncertainty i equieet):

4l
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Logs

A geophysical logs was performed for the phosphate wells,
where the results of the laboratory analysis of the ratio of

P20s were compared with gamma radiation spectroscopy. .
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Geological resource

The initial resource was estimated at 650 million cubic meters of phosphate in the study area within

an area of 70 km?2 of medium and high quality phosphate as estimated of a primary geological

resource.
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Impurities

The rock phosphate in the Risha area is characterized by the ZZ? ’

low percentage of clay impurities, which were calculated 2 0:06

through the ratios of total aluminum, iron and magnesium %005 \

oxides to the ratios of phosphorous oxide. é olua i

Impurities Oxides = (Fe,0,+Al,0,+Mg0) / P,O. g 003 ~.‘h,.

The results for the percentage of these impurities were very EU-OZ

few, and sometimes reached less than 0.04%, which is a low 0.01

percentage globally, which pushes this crude to be suitable for 0

the manufacture of phosphorous acids and various : 5 . 15P205%20 . . .

manufacturing industries.
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Uranium in phosphate rock

The results showed that the percentages of uranium Code

range from 56 to 117 parts per million, which are good Rph1BH2B-7

results for uranium to form a by-product during the

Rph1BH15A-7

manufacturing industries, noting that countries such as
China extract uranium from rock phosphate within
concentrations that do not exceed 70 parts per million
Rph1BH18-18
(70 g / metric ton of phosphate). .Preliminary results
indicate the presence of high concentrations of uranium,
approximately one kilogram per 10  tons of phosphate Rph1BH24-6

ore.14 out of 20 samples had a uranium concentration

Rph1BH27-18

of more than 70 ppm
Rph1BH29-13
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Summary

Total of 40 wells were drilled from 46 identified wells, the thickness of which ranged between 25 and 35 meters, with a total length of

more than 1000 meters, more than 960 samples were collected and analyzed (cutting samples).

* The results of thickness analysis of phosphates of medium and high quality grade showed between 4 to 8 meters, with a maximum limit

of more than 10 meters, with high concentrations of phosphate.

* Adecrease in the associated clay impurities that did not exceed 0.1% in total, which is much less than the global minimum required for

phosphate processing industries.

* The average sedimentary cover in the study area was within 10 meters in all the wells that were drilled While the grade concentration

rates ranged from 25% to 36% for di phosphorous penta oxide P,Og

e The proportions of associated radioactive metals, according to the analysis of samples at the Atomic Energy Commission, ranged from

56 to 117 grams per ton of uranium, in addition to accompanying concentrations of thorium.

« The initial geological reserve is estimated at 650 million metric tons of phosphate ore within the area of 70 km 2 that has been

completed so far.



