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Utilization Of Reject Phosphate
For Downstream Industries

"Eﬂhﬁ!} - T

SV TR T e

| O 1 INTRODUCTION

@ 43 Million Cubic Meter (A1-A3) Stockpiled ores by production, non Saleable
—in Eshidiya Mine from 1988-until now, and running of mine.

% Based on our mission andin order to fulfill our commitment to environmental
& sustainabilityandmaximizeourcompany'sprofiles.

JPMC has launched a public tender for an investment opportunity to upgrade
(A1-A3) Stockpiled ores resources at Eshidiya Mine on (“BOOT") basis.

®
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0

Yo0'0'0

Annual Feed

3 PROJECT OVERVIEW

ANNUAL PRODUCTION FLOW

£

Annual Production

:

20-25% P205

45-55% TCP

23-26% Si02
2-6% R203

Utilities

Yield 35.0% l

eoee

Q 5,000 m3 per hour, While we will consume 420 m3
per hour by recycling 92% of fresh water
1.6 L per ton

29-34% P205
64-75% TCP

8-10% Si02
<1.5% R203

—

g 31 KWH per ton

O The BOOT period is 20 years

02 MEET OUR VALUES

ENVIRONMENTAL

ES @G SOCIAL

GOVERNANCE

\_

Minimize the

environmental

impact

Remove the

stockpiles of ore

)

SIJE W

4 )
" @
Job

Opportunities

250 direct and
2,000 indirect
employment

N opportunities y

OO

=]

Maximizing
the profit
Earning revenue

by selling the
final product after

N processing y

22
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‘ O 5 FUTURE PROJECTS

s Al-Hasa and Al-Abiad)
Beneficiation Plant

~ Beneficiation Plant at
~ Al-Hasa Mine for to exploit
% 22 million m3 stockpiled
~ = ores and (ROM) with
| capacity 0.5 million ton
" per year during 20 years.J

Eshidiya
Beneficiation
Plant

2 million ton

J

Downstream Industries

\

Add value product.

(P205) Factory

for phosphoric acid
(P205) in Agaba and

= value product.

. Phosphoric Acid )

Establish a joint factory

Eshidiya to produce add

J

O 4 ECONOMIC IMPACTS

RETURNING TO JPMC

++"‘ .
01 Annual .
Revenue 240 Million Dollar

02 Annual Eé

Gross Profit % 140 Million Dollar

DIRECT IMPACTS TO
NATIONAL ECONOMIC

A
A=+
©) /

e

Mining Returns

5%

2

Hard Currency

240

Million Dollar

Taxation

31%
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Unleashing the locked
potential of Jordan’s

metallic minerals sector
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Jordan’s CAT A Sector
Metallic Minerals

ADOPT - Broad Definition of Mining Sector

SIJE W
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SOUTH WESTERN AUSTRALIA

0 600km

oy Gold >30tonnes (>1Moz) ®  Nichkel Greenstone
o Gold >itonne (35273a2) = Copper Granite
o lron

\__ Archacan shield boundary

SIZE COMPARISON OF THE
WESTERN AUSTRALIAN YILGARN SHIELD
TO THE ARABIAN & NUBIAN SHIELDS

Mediterranian /| : IRAN
-  JORDAN e A
Mo, |
EGYPT —
L 5 P
._\‘
.
LA
i SAUDI ARABIA
—) {  ARABIAN
s SHIELD
Lap- NUBIAN
SHIELD
Q
Ariab/Hassai
YEMEN
18° ]
A Gulf of Aden

R
i i\-—/_/;/'/_/y
T

0 600km
| & 2 " p SOMALI

CI.. Gol.d >30onnes (>1Moz) » Copnm'rGo\ldi;illm | Zing
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Figure 1. Distribution of metallic and non-metallic minerals in Jordan [2] [9].
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Jordans CAT A Mineral’s
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Mining Legislation Mines Act
And Requlations

Mining act/ law
Un-availability of regulations are not

online Geological Data . clear.— not up to
internationl standrads

and prctices

No Profit-Sharing Agreements
Reasonable Mineral Royalty Rates -

Know The Rules Before You Start

Apply For Open Ground Based On Graticules
Exploration Tenements Progressing To Mining Licences
Security Of Tenure

No Special Agreements Or MOU Deals
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Cross sectoral interaction to enable
downstream opportunity

......
............................................................................................................................................

................................................................................................................................................
. .

......
............................................................................................................................................

................................................................................................................................................
. .

Strategic geographical location to
enable trade

......
............................................................................................................................................

..............................................................................................................................................
. . . .

. . .
..............................................................................................................................................

.........................................................................
. .

.
.........................................................................

.........................................................................
. .

Expand on current mineral
categorization

.
.........................................................................

.........................................................................
. .

Further explore new
mineral viability

.........................................................................

SIJE W

NRA Demoletion?

Geological data?

JSGS - USGS?
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ordan’s Mineral Industry

Minerals & Fatraleum Dangeraus Geological

Mirirg Goods Survey

Environmment

Easy Access To Databases and Information

Safety Investor Cammunity & Abonat LU &
Infarmation Educaton Careers

Online Systems

Homo Coloer Syl

Rayalties Cnline
Systemn for Westarn Austrakan mineral and petroleum producers to alectronically
prepare, bdne snd viaw royvaly returns and proguction repons

m ACCESS

Interactive geclogical map (GeoVIEW.WA)

An ineractive, GIS-hased mapping sysiem Constrict your own gealngical map and
incorparate ofher mineral and petroleum sxploration datasets including mires and
mineral deposits, petroleurn wells, aceve leases, and much more,

Mineral Titles Online (MTO)
Title detaifs of mineral sxploration and mining renemenzs threughout Westsm
Austraha

D Mineral exploration reports (WAMEX)

Exploration regarts and data for public download

=

Online Systems

Emvironmental Assessment and Regulatory System (EARS)
EARS Onlina allows onfine kodgement and tracking of Minaral and Petrcleum
Environmantal Applicatons

Cior | e

Safety Regulation System [SRS)
Acress o edectronic lndpament of documants and deta, inclsding approvals
compliance, vy assesement, bcensing and cemfication managemant

oo § e

Petroleum and Geothermal Infarmation (WARIMS)
Patrodaum explovation database containing non-conficential data on walls,
peophysicel survey niles and ather related exploranon and producon data.

TENGRAPH
A rgmalial emeumy and maging sysbem deplingng S posston of Wesdemn Alstiadsn
mining tenemants &nd patrclaum titkes in relation o other land information

ordan’s Mineral Industry




1. Establishment of a “National Mining Data base”, digitized and updated

N

Revamp the current mining law/requlations with a new investment law for
mining- separate from the energy sector

Revamping the sector fiscal regime/ incentives

Access to capital, mining fund, capital markets, etc..

Education (Qualified Human Capital)

Institutaiolize of the R& D/ innovation

Institutionalize Social Responsibility and Local community development

© N o v~ W

ESG- Should be up to international standard and parcties/Safeguarding

enviromental concernes

9. Infrastrcutre (Logistics), ports, railroads, etc..
10. Utilties cost (water & Elect)
11.Promotion, FDI’s with focus on junior exploartion companies

12.Buidling of simalir industry clusters (mid & Downstream)

40
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If we don’t have a nice story If we don’t have a proper data
to tell.....We have nothing to to tell... We have nothing to
sell...”Ayman Ayyash” sell...” Mining Data”

42
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Size of The mining
activities - Globally “
Upstream”

Currently More than USS$ 12 billion spent globally on exploration
annually, almost nothing of this

Global exploration expenditure is expected to reach $ 25 billion
by 2030.

Access to international financings by junior and intermediate
mining companies to 21.55$ billion in 2021. In 2021, the mining
industry's leading companies invested approximately 71 billion
U.S. dollars.

Globally, there are more than 13,000 active capital projects
in the mining industry, representing 1.18$ trillion in total
investment value, according to Industrial Info’s Business
Intelligence. These are projects that run from the early
exploration stages, through planning, engineering and
construction.

VvV vV VvV V VY

Global Trend
ENERGY TRANSITION ERA

Shift from Global warming to Global “BOILING”!
COP 28 Consenues to shift from Fossil fuel to Clean energy

Banning of entry ICE cars as early as -2025 Norway

Total production ban of ICE by 2035

Missing link - Energy Storage (high demand for crtical Minerals)
Zero Caron emission by 2050

Jordna CAT “A” minerals fits well
with Global Energy Transition

44



APPENDIX 3: Egyptian Eastern Desert: A World Class Exploration District

GOLD HAS BEEN
MINED IN THE
EASTERN DESERT OF
EGYPT FOR OVER

6000 YEARS

The Egyptzan Eastern Desert s locatad
on the northwest-most bmb of the
worldrentwned Arabean-Nubian Shield,
a ragicly emanging global province far
gold resgurces, Active mining in the
region detes beck to Pharsont times
and has baen recordad all the wey up to
the 207 century, Despite having obvious
potential, demaonstrated by more recent
decovenes, such s the »14 Moz
Sukan gold deposit, the Eastern Desert
hes seen ittla in the way of modarn
exploration and mining, and large areas
remain relgtively underexploned,

>1,000

50

Key Mines, Deposits and Projects of the
Arabian-Nubian Shield
2021

Cobiptinte

e, Black 14, Bock 16 Progcts ;'. B

ka

ARABIAN - NUBIAN SHIELD

Warld-class region hosting: VMS, gold, Cu-Au porphyry,
Cr, I0CG, BIF, REE-Nb-Ta, W-SnMo and Mi sulphide
deposits

One of the largest regions of prospective Neoprotarozaic
crust on Earth

EASTERN DESERT

Interpreted stratigraphic sequence:

- Basement metamorphic complex,

- Ophiolita sequence,

- Metavolcanics/ metasediments, diamictites,/ BIF,
- Metagabbros/diorites,

- Younger Granites [island arc)

- Oider Granites [post-orogenic]

- Dokhan Volcanics

- Hammamat Group sediments

Structurally controlled, vein-hosted gold mineralisation
often spatially associated with Younger Granites

GOLD MINES AND DEPDSITS

Richest area of mineral resources in Egypt, with over
120 known gold deposits and mineral occurrences

Protoush

®AkhGold

! Copper-Gald Porphiyey

O Polyrisetelic WWE (¢ Gold)

- LEGEND

15 Gold Mines

Gurrentiy getive o e

TOTAL INFERRED GOLD
RESOURCE OF OVER

LARGE NUMBER OF
MINES AND
EXPLORATION
PROJECTS WITH A

40 MILLION OUNCES
Larger than the Australian Shield,
spanning 10 countries and 2
continents, the Arabian-Nubian Shield
cantains some of the world's largest
gold deposits
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» NAMC Established in Jan 2024 as an Intitaive by the Private sector
to implement the EMV
) First compnay to go IPO since 2008 with Capital USS 100 million.

» Locatedinjordan, integrated regioanlly with International exposure

» Local, Regional & Intrenational Listing (Amman, Abu Dhabi and
London)

Purpose of international listing is to have access to international
pool of funds and financing and partnering with the right
renowned international mining companies.

Capital USS 100 million

Holding company with multiple standalone companies in various
activities /projects..

SIJE W
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Extremophiles

Thermophiles, which thrive
in hot environments with
temperatures between
55°Cand 121 °C.

Psychrophiles, which thrive
at low temperature
(-2 °C to 20 °C),

Acidophiles and
alkaliphiles, which are
found at extreme

pHs (pH < 4 and pH > 8).

daglol) &unoll woll ol Lijaiay Jlsziwl
Laglgisill alphi g9 (Halophiles)
éuce Liadl @ggunll

T

QA.C.LQ.” A .2 dal=uw

G4 loll ol=ll usonll
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Extremozymes Alcohol
Dehydrogenas (ADH2) Halophiles

ADH2 was overexpressed, using the vector pTA963 and Haloferax
volcanii host.

/

Bacteria Archaea Eucarya
1w rion . S Hr‘lllllr;‘ "
e Methanosarcing i Plasels
Proteohacteris [ Cronarchasota ot} hatophiles
Thermoprofeus COCCUS Ullistes
Purification was performed o o § o \ e O Y
i ili - Crensrenasots e Methang- )
by immobilized metal- oty o ; o~
affinity chromatography - e
(IMAC) using FPLC iy,
“Salt-in"” Strategy

This “salt-in” strateqy is primarily used by extremely halophilic
archaea to balance between the internal and external osmotic
pressure.

They maintain osmotically equivalent internal concentrations by
accumulating high concentrations of KCl.
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Extreme halophilic alcohol dehydrogenase
mediated highly efficient syntheses of enantiopure

Cite this- Crg. Siovraot Cherm, 2047, 5

18, 5369 aromatic alcoholst
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Diya Alzatadi, 0+ Safaa Alsalrmar?® and Francesca Paradizi (B0

Enzyrmatic syrihess of enantiopure sramatc secondany sicohols {including substituted, heters-aromatc
and bicychic shrectunes) was caried oul wing halophilic alcobal delydrogenase ADHZ from Halolerss wol-
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5% ethanol The afficiency of MvADHZ for the conversion of sromatic ketonss was markedy inlluanesd
Ly the steric and electronic factors ad wedl as bhe solublity of ketones in the reaction medm
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reachon rate caahred by HwADM2, Good comelation was cbhoerved between v (C=0) of metiyl aryl-
kelones s the neachan rate calalyred by HVADHZ, The entyrme calahized the redoctions of ketooe sub-

dirates on the preparalive scale, demonsirating that HADHZ would be a valuable biocatalyst for the
Chirality is a key factor In the safery and efficacy of many drugs

preparation of chirsl arormatic sleahals of pharmaceutieal menss
and thus the production of emandopure drugs has become
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increasingly important [n the pharmaceutical indusry.' Chiral a

ammatic secondary aloohols are widely used in synthetic organic B ba
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Alcohol dehvdrogenases (ADHs, EC 1.1.1.1) are a class of
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dependent enzvmnes that catalyse the reversible reduction of
aldehvdes and ketones to their eomesponding aleoholks." The

consequences arising from the use of any information it contains. m b 2 d g =

slcohol precursors.

agymmetric reduction of the prochiral ketones using ADH iz an
inypeortant tool for the indusrial production of enantiopure aleo-
hols.*" Additionally, ADHMs can accomplish dynamic kinetic
resclution,’ " and derscemization of mcemie abeohols'™* ag
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Biopharmaceuticals Market
Revenue (USD Billion )

900 856.1
800 758.4
672.5
700
596.9
600 530.19
471.39
500 419.5
373.6
400 333.1
4

- 265.
200
100

0

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Source: www.towardshealthcare.co

On 2023, biopharmaceuticals generate revenue of 3735 billion,
making up about %25 of the pharma market.

Quality
Assurance

] T 1l S, I e 3 . ‘
Microbial Culture : Molecular Biology

Biopharmaceutical Industry
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Single use items made
from plastic

o T g L e

Worldwide, approximately 500 billion plastic bags
are used, annually. More than one million bags are
used every day.

@ N T

In Jordan, more than 30 million plastic bags are
thrown every year in Jordan, an average of 584
bags per person”

“Jordan Food and Drug Administration (JFDA) statistics in 2020

SIJE W

Polyhydroxyalkanoates
(PHAs) Bioplasticsis

Alcaligenes eutrophus accumulated intracellularly
as granules (>%380 cell dry weight)

4 N

L

Poly(3-hydroxyalkanoates) [PHA]

R group
— CH; Poly(3-hydroxyalkanoates) PHA
—CH,-CH; Poly(3-hydroxyvalerate) PHV
—(CH,), —CH;  Poly(3-hydroxyhexanoate) PHHex
—(CH,)4—CH;  Poly(3-hydroxyoctanoate) PHO
L — (CH,)¢—CH;  Poly(3-hydroxydecanoate) PHD )

» Polyesters accumulated inside microbial cells as
carbon & energy source storage (like fat in people).

» ~250 different bacteria have been found to produce
some form of PHAs

» Short-chain-length (5-3 Carbons) & medium-chain-
length (6-14 Carbons)

58



Polyhydroxyalkanoates (PHAs)
Bioplastics is the sustainable solution Todays situation

4 N

- Highly resistant polymeric materials.
- No natural degradation (landfill crisis)
- Insufficient performance of recycling systems.

0 Week 2 Weeks 4 Weeks 6 Weeks

- Biobased, biocompostible and biodegradable (green plastics).
- Produced by living microorganisms.

- Halophiles can accumulate the PHA from cheap carbon sources.

plastics by incineration (generation of toxines)
- CO, generation! Green house gases! Global
- The obtained polymer can be easy recovered by hypo-osmatic shock. warming!

- Halophiles are extremely resilient to contamination (saving energy).
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Bacteriorhodopsin, the photo-active
retinal protein

Alsafadi, D., Khalili F., Juwhari H., Lahlouh B. 2018, Purification and biochemical characterization of
photo-active membrane protein bacteriorhodopsin from Haloarcula marismortui an extreme halophile
from the Dead Sea. International journal of biological macromolecules 118B, 1947-1942

63 -

Production PHA bioplastics from
date palm waste & Dead Sea water

-NMR spectrometry \ Optimization of Trace Elements

e — Characterization of PHA
Molecular Weight

Polyhydroxyalkanoate

Alsafadi D, AlImashgbah, 0, Mansour A, 0qdeh S, (2024) Dead Sea Water as a Sustainable Source for
the Production of Microbial Bioplastics Polyhydroxyalkanoates by Halophiles. International journal of
biological macromolecules (under review)



B-carotene from halophilic microalgae
Dunaliella salina

The worldwide commercial cultivation of Dunaliella to
produce B-carotene is now one of the success stories of
halophile industrial biotechnology

—
-

DERMA-E
Anti-Aging o
Regenerative Night Cream
Vitamin A & Antioxidant Blend
Créme de nuit

<% 201151

2 . - e

Dunaliella Salina Market size was valued
at USD 111.5 million in 2022
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Jordanian Calcium Carbonate

Jordan has one of the high-purity natural deposits of calcium
carbonate.

Though the purity is suitable for use in added-value applications
such as the pharmaceutical industry, its use is currently largely
confined to the construction industry.

The annual production currently exceeds 500k tons.

Versatility of Calcium Carbonate

Building Materials and Construction

Paper, Paints and Coatings

Agricultural and Environmental Treatment
Applications in Plastics Industry
Pharmaceutical Industry

Food Industry

Nutrition Supplements

Production of Calcium Hydrogen Phosphate

The idea of this project is to utilize
the naturally occurring Calcium
Carbonate (CaCo,) in Jordan and
upgrade it to a higher quality level
to be used in the pharmaceutical
excipient and food industry.

The technical and economic
feasibility of the project will be

highlighted.
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Calcium Carbonate
Proposed Project Dietary Supplement

/ \ . . .
Blood removed Calcium Carbonate is a dietary
bzl supplement  most  often

{— ! Dialyzer supplied in tablet form.

— - resnaaysae | CAlCiUM  Carbonate  dietary

AL ~_ | supplement is used to
S— supplement the body’s intake
of calcium from the diet.

/Utilization and upgrading of\
natural Calcium Carbonate

ore in Jordan R It is most often prescribed to
- / Y Usodiivsito pregnant women and persons
Sy eSS undergoing kidney dialysis
- ~ treatment.
Calcium supplements may be used
as a 'phosphate binder' when
4 N N N\ phosphate levels in the blood are
Manufacturing Manufacturing Manufacturing high. g
and supplying and supplying and supplying Kidney disease can cause phosphate [l 1| "wresrs
ready-for- calcium calcium carbonate levels torise. +| CORAL#
compression carbonate for pre-mixed with High phosphate levels can cause CC M | paCALCIUM g
excipients the veterinary other minerals weakened bones and may also SRR !
, increase the risk of a heart attack e aomees
to the industry and supplements and stroke.
pharmaceutical
( Imdustry )L ) U Y, Calcium Carbonate Pharmaceutical Raw Material

The market price of pre-processed Calcium Carbonate that is ready
for compression is around 3,000 USD per ton, and the cost could
be double that when taxes and shipping are added. Native Calcium
Carbonate, on the other hand, is typically less than %5 of the cost
of its processed counterpart.
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Market Size by Excipient Function

M Filler

M Emollients

W Vehicles

M Coatings

¥ Disintegrants

I Flavorants

M Colorants

‘ M Osmotic Agents
Others

Excipients serve various functions within a pharmaceutical
formulation.

An ongoing goal of excipient development is to achieve
multifunctionality with a single or a reduced number of
excipients in a formulation.

Excipient Market Overview

The global excipients market is broken down into three major
segments:

- Organic Chemicals
- Inorganic Chemicals
- United States Pharmacopeia (USP) Water

organic @
Inorganic ‘

usP water ()

Calcium salts hold %73.2 of the global inorganic excipients
market.
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Feasibility Study

:
&

Feasibility Study

Technical and Financial Feasibility studies have been
assessedincooperationwithanexpertinthe pharmaceutical
industry as well as in business.

Research studies have been carried out on the modification
of CaCo,

Total Investment Cost (JD)

Item Cost (JD)
Total Fixed Capital Investment 2,000,000
Pre-Operating Expenses 500,000
Working Cost for the first 3 years 3,000,000
Cash Required (to reach sustainable operation) 1,000,000
Total Investment Cost 6,500,000

Rate of Return > %15 Payback Period < 5 Years
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Distribution of 0il Shale

Global Distribution of 0il Shale First Oil Shale Mine in Jordan

s At
¢ /50
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OIL-SHALE DEPOSITS
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0il Shale Deposits in Jordan
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Geological Factors in Oil Shale

1. Exploration results are available from MEMR for selected
areas.

2. Some private companies reached the inferred and indicated
resource.

3. Few companies have reached the measured resource in two
or three concession areas.

Exploration Results

Mineral Resources Mineral Reserves
Inferred

Increasing level of

geological

knowledge and Indicated Probable

confidence

l .

Consideration of mining, processing, metallurgical, economic, marketing, legal,
environmental, infrastructure, social and governmental factors

— the "Medifying Factors® _

N\

Mineral Resources
and Mineral Reserves

4 Exploration Results )
Mineral Resources Mineral Reserves
Inferred
Increasing level of
fe—
geological
confidence
I Measured S I——— Proved
Consideration of mining, processing, metallurgical, economic, marketing, legal,
environmental, infrastructure, social and governmental factors
_ the "Modifying Factors" _
- /

Factors Controlling Mineral Availability

Geological Factors
(Main Factor)

Engineering Factor
(Processing & Mining)

Social Factor

Modifying Factors

Governmental Factor Environmental Factor

Economic Factor

Legal Factor
(including Marketing)
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Modifying Factors in Oil Shale

3. Economic Factor (Market Price)

1. Estimated cost of oil shale mining and shale oil extraction is
35-50 USD/ Barrel,

2. Market price of crude oil (Brent) during the year 2023,

3. Fluctuating crude oil price affects the go/no-go decision for
investment in oil shale industry,

4. Present price of crude oil is encouraging for investment in
oil shale industry.

Brent crude oil prices averaged $19 per barrel less in 2023 than 2022
Brent crude oil daily spot price (2022 and 2023) -—_F"!}

daollars par barrel (b)
3140

¥ | @

8120
3100

580 I

$60

2023 average price: $83/b

540
520

50 - T 4 T T 4 v T T v T T
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Data source: Bloomberg L P

3. Economic Factor (Customers)

1. The local petroleum refineries in Jordan and the Region are
not designed to refine the Jordanian shale oil.

2. The closest refineries which can refine the shale oil are either
in India or China.

3. Logistic problems to export shale oil from Jordan are tedious
and can not be overcome easily.

Modifying Factors in Oil Shale

1. Engieering Factor (Mining Methods)

1. Oil shale can be mined by simple surface mining methods.

2. Jordan has a wide experience in such a mining method.

3. Mining procedures in Jordan do not meet international standards, except
for the Attarat Oil Shale Mining Company (AMCO).

4. Jordan will face a shortage of qualified and experienced personnel
working in this sector.

Engineering Factor (Extraction Methods)

1.

1. No full flagged oil shale industry is available.

2. No local extraction technology.

3. The available technologies are tied with know-how patents.

4. Properties of the shale oil are inconvenient with many unwanted
impurities.

5. Extracted shale oil quantities are limited to low quantities.

6. Extraction of some impurities is difficult and not feasible.

7. No compatible refineries in Jordan and the Region which can process
the extracted shale oil.

2. Environmental Factor

1. Oil Shale deposits in Jordan occur in remote areas away from main
cities and residential areas.

2. Environmental impact assessment of oil shale mining and oil
extraction is needed.

3. Environmental impact assessment of shale oil refining and use is needed.

3. Economic Factor (Capital Cost)

1. Capital cost of investment in oil shale mining and shale oil extraction
is very high (1-2 billion USD).
2. Capital cost of building a shale oil refinery is very high (1-2 billion USD).
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Modifying Factors in Oil Shale

4. Legal Factor

1. MoU and Concession Agreements between Government of
Jordan and the investors are very tight.

2. Investment laws must consider investment in oil shale
differently.

5. Governmental Factor

1. Utilization of energy from the Jordanian shale oil is suggested
to become a strategic decision.

2. Government of Jordan (GoJ) does not encourage investors to
tackle oil shale challenging problems.

3. GoJ is not participating as a co-partner in the oil shale
industry.

4. GoJ needs to facilitate take-off agreements for the shale oil.
5. No oil shale R&D centers in Jordan.

6. Number of highly qualified experts in the oil shale industry in
Jordan is modest.

6. Social Factor

1. In order to succeed, Go) and investors must incorporate the
local communities in the oil shale industry,

2. Scholarships and training courses for the local population has
to start before any work takes place on the ground.
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Uranium: Powering the Cleanest
Source of Energy

URANIUM

A KEY ELEMENT TO ACHIEVE A NET-ZERQ
CARBON FUTURE

The world s moving towards nel-zera
carbon enargy, As populations and anangy
naeds rise, enargy sources of the future
need to be both clean and sustainabie.

Which energy source
is the cleanest?

Tannes
*

_Nuclear- 3

Uranium Market Price Going Up

Uranium Price (USD/Ib)

2020 2021 2022 2023 May 06 2024

CO,-Equivalent Emissions
Per Gigawatt-Hour of Electricity

SEILL \5\9 9xiljgull yua=i
6aclg dyjloiiuwl &n )9

YUl 2on0 .3 aleuw

ol=dl jua,ll
gxiljgull yya=i s
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Uranium-Hosted Deposits in Jordan

» Carbonate-hostd deposits:

Central Jordan (Current Project)
Mafraq

Ruwayshid

Al-Risha

» Phosphorite-hosted deposits:
Wadi Al-Bahiyyah

Hasa-Qatrana

Wadi Sahab Alabyad

» Sandstone-hosted deposits:
Dana
Dubaydib (REE)

Gamma Intensity Map & Uranium Polentail Areas

______

3 Wadi B,lhq-n . E\ngm Arsa
4 Sanap Eiabiad - Shediyya Area

[

Uranium Abundance in Jordan

» Approximately 260 000 tons of uranium are in Jordan lands
» Average grade in all exploration areas:
100-200 ppm (U308)
» Deposit type in all explored areas: Surficial
» Production method in all explored areas: Open Pit

40000t U308

(Central Jordan)

80000t U308

(Wadi Al Bahiyya,
Sahb El Abyad, 30000t U308

Bayer, Mafraq) Eshidiyya

\ 30 000t U308
, (Hasa-Qatrana)




CJUP Implementation Party

» Jordan Uranium Mining Company (JUMCO) is established in
2013.

» It is private company which is owned by the Government of
Jordan

» JUMCO is the commercial arm of the government for uranium
mining.

» Main objective: mining of uranium and any other associated
elements.
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Uranium Exploration in Central Jordan

(Extensive Exploration works (2009-2018):
Geological mapping
Radiometric mapping
5,703 boreholes drilled
9200 trenches excavated

Chemical assay of 120,000 samples

X el Bopuor by B Pl 1 vy sy

s teTratmal Mo [y AT

Uranium

2022

Resources,
Production
and Demand

Location of CJUP

(» Location: Central Jordan
50-100 km south of Amman
» Licensed area ~ 667 km?
» Eight exploration blocks:
SN: Siwaqa North
SS: Siwaqa South
KZ: Khan Azabib
AT: Attarat
JB: Jabal Al-Baidah
RQ: Rujm Oiyal
RS: Rujm Al-Sheed

(WT: Wadi Maghar

< T
RQ ‘_;N_L
SS
AT
WM

\

MASSA ﬁ:\’

b

ESSmEtan of Mins il Resouroes
e TOAR Fabrary

Gishus me of

Central Jordan Uranium Project:
Estimation of Mineral Resources,
& 2014 April

o

ﬁ}lﬂ&l; Report

The jordaiian U l'.IIIII;IlI Mining
Company (IUMC0)

Inferred category Indicated category | Measured category |

42,000 tons of U,04in Central Jordan (Average grade: 150 ppm; Cutoff grade: 94 ppm)

LEGEND

] central Jordan Exploration Area
] JuMCO Exploration BLOCKS

HUMAN ENVIRONMENT MAR{

LEGEND

iy

e e e e

P

P e e 7=

P

T T

T

Bl JUMCO Exploration Camp 5:““:‘;‘!_“?-1“
[ Urban areas ;‘::L.
B Military training areas EE

Bl Military Areas TRk
Cement Factory E:‘f;::
Bl Cuamies g g

[ ] Fence EE}EW““
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1 Prison % By
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Uranium Pilot Plant in Operation

»Pilot Production of uranium yellowcake in form
of Uranium Peroxide and Sodium Diuranate.

91 -

Uranium Extraction in Central Jordan
(2013 - Present)

» Lab, semi-pilot & pilot-scale hydrometallurgical tests.
» U Recovery 90% ; Yellowcake purity 297%.

e T LR s
el L O

Dynamic runs Column Lab scale  Semi-Pilot Scale

Lab & semi-

: Pilot-plant
pilot scale

(running) (running)

Commercial scale

(in planning)
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Uranium Production Phases

8M ton ore:1000 ton/year

160 ton: 20 kg

Heap leaching cells:
- 400 heap leach cells

Pilot-Plant: cribs
- one heap cell:

(50%50%6 m)
Commercial production
(In future)

Semi Pilot-Plant: &
meter columns

* | Lab Scale: 2 meter
columns

\ 4
Lab Scale: dynamic leach WE dare h ere

2013 2015 2016 2020 2025

Separation of Associated Elements

» R&D activities to produce V,0, as by product to

enhance project profitability

After adding V,0, before drying V,0, after drying
ammonium ammonium
chloride chloride

Uranium Production (Pilot-Plant)

wnn

world nuclear news
Celbebraling 15 yoars

Energy 8 Environment | Mew Muclear | Regulation 8 Safety | Nuclear Policies | Corporate |

Jordan announces uranium production
13 May 2022

< Sha

The Jordan Uranium Mining Company (JUMCO) has announced the production of 20 kg of yellowcake
from 160 tonnes of uranium ore at a newly operational processing facility.

Uranyl Peroxide
Total = 45 kg 17.1 kg 715 g Total =1.313 kg

Sodium Diuranate

11.8kg
10.5 kg 468¢g

5.6 kg
130 g

March May Nov May Jan Feb
2016 2022 2022 2023 2020 2021
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Attractive Work Stream:
Uranium from Phosphates

Available online at www.sciencedirect.com

ScienceDirect

CrossMark

ELSEVIER Procedia Engineering 83 (2014) 265 - 269

Ewald Schnug *. Nils Haneklaus

Uranium, the hidden treasure in phosphates

Procedia
Engineering

www.elseviercomflocate/procedia

“SYMPHOS 20137, 2nd Infernational Symposium on Innovation and Technology in the Phosphate Industry

Technical University Braunschwerg - Focully 2 Life Saiences, Pockelssirafe 14, D-38100 Brounschwerg, Germany

Seeking for Investors

Regional

»United Arab Emirates: Barakah Plant (four NNPs)

»Saudi Arabia

maanen P valea

dasge wlld yp el goseilld S, b
Saudi Arabian Mining Company

International

K3 B TUEESRAS y e

China National Nuclear Corporation ROSATOM

RIGIIHNY < ) KAZATOVPROM

NATIONAL ATOMIC COMPANY

orano
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