POLYMETALLIC PYRRHOTITE KIMBERLITE
" Ni,Co,Cu,PGM,Au,Ag " " DIAMOND "

Magmatic Sulfide Deposits Main Mineral PYRRHOTITE and KIMBERLITE are very difficult exploration targets.
Their discovery can only be determined by " MANTLE-DERIVED INDICATOR MINERALS " method.

COMMON INDICATOR MINERALS OF COMMON INDICATOR MINERALS OF
MAGMATIC SULFIDE DEPOSITE KIMBERLITE/DIAMOND

e Magmatic Ni-Cu Minerals e Chrome-Pyrope Garnet
e Gold grains - Native Copper e Eclogitic Almandine Garnet
e K.I.M Kimberlite Indicator Minerals e Chrome Diopside
e Platinum Group Minerals e Chromite (chrome spinel)
e Sulphide Minerals e [Imenite
#F3 Project Guide e« Metamorphosed Sulphide Minerals e High magnesium Olivine  Strategic and Critical Metals
o Cassiterite - Schellite - Cinnabar Innovation Company




MAGMATIC SULFIDE DEPOSITS
&
POLYMETALLIC PYRRHOTITE

" Pyrrhotite is chemical combination of Iron-Sulphur
and containing Nickel, Cobalt, Copper, PGM, Au, Ag "

e Magmatic Ni,Co,Cu & Precious Metals Sulfide deposits represent extremely challenging
exploration targets.

e The prediction of their location area is generally reliable, but detectingt their exact position
represents the real challenge.

e In conclusion, Magmatic Nickel Sulfide ore bodies remain very difficult exploration targets,
and to this date no completely effective tool (geochemical or geophysical) allow their detection.
e Sudbury - Canada, Norilsk - Russia, Jinchuan - China, Bushveld Igneous Complex - South Africa
and other Magmatic Sulfide Deposite Main Mineral is PYRRHOTITE.

e When Pyrrhotite is affected by surface conditions, sulfur minerals react with water and
oxygen to transform into Iron oxide (Magnetite-Hematite) minerals, which is why it is very
difficult to find in geochemistry and surface surveys.




EARTH & ELEMENT /MINERAL/ROCKS
" Elements form Minerals, Minerals form Rocks "

e Elements were created first in the Universe.
e 118 Elements form Minerals and there are more than 5,000 Minerals on Earth.
e A rock is a solid collection of minerals. There are 155 known rocks.
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GENERAL INFORMATION OF " MANTLE DERIVED MINERALS "

EARTH & PLATE TECTONIC

Pangea, supercontinent that incorporated almost all the landmasses on Earth began to break
apart about 200 million years ago, during the Early Jurassic Epoch (201 million to 174 million
years ago), eventually forming the modern continents and the Atlantic and Indian oceans.

Pangea Super Continent Present Day




EARTH & LAYERS & MANTLE DERIVED MINERALS

The Earth is made up of three different layers: Crust, Mantle and the Core.

CRUST
0-35 km

LITHOSPHERE
35-100 km

ASTHENOSPHERE
100-700 km
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EARTH & MAGMATIC SULFIDE DEPOSITS

3 MAJOR MAGMATIC SULFIDE DEPOSITE OF WORLD
( Ni-Co-Cu-PGM-Au-Ag)

e SUDBURY IGNEOUS COMPLES (SIC) - Canada
e NORIL'SK TUNGUSKA BASIN - Russia

e JINCHUAN Ni-Cu-PGE DEPOSIT - China

ALANYA MASSIF AEX PROJECT
Same Primary Ore Mineral formation

Same Other Ore Mineral formation
Similar Petrographic formation

Similar Geologic formation
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First Magmatic Sulfide Deposit Discovered in the World "Nickeliferous Pyrrhotite" produced from the Sudbury

mines; Enriched with Magnetic Separation by Thomas
Edison and Patented by Edison in 1892.

U HUNG

A view of the Canadian Pacific Railway and the Murray Mine
(from Geological Survey of Canada, Annual Report 1889-1890).
The original discovery site is located where the rail line cuts
through the low ridge in the upper right of the photograph.

UUNITED STATES PATENT OFFICE.

THOMAS A. EDISON, OF LLEWELLYN PARK, NEW JERSEY.

METHOD OF MAGNETIC-ORE SEPARATION.

SPECIFICATION forming part of Letters Patent No. 485,842, dated Novembar 8, 1892.
Application Eled Joly 30, 1892, Sesfal Wa 440,637, (Na specimez)

To all whom it may concern:
Be it known that I, THOMAS A. EDISON, &

yn Park, in the county of Essex and
of New Jersey, have invented a certain new
and useful Improvement in Treat Ores,
{Case No. 958,) of which the followi
specification.

The objoct of this inveation is to produce
an effective and economical method for the
treatmentof low-grade nickeliferous pyritous
ores, so as to recover the nickel therefrom
and also the cobalt, gold, copper, and other
metals or metallic ores that may be present.

agnetic py-

o

usually is to : ess extent, the nickel
is not distributed generally throughout the
whole body of the pyrrhotite, but certain
erystals aro pure pyrrhotite or magnetic py-
rites, while other er; 1ls have some of the
iron replaced by n and sometimes by
cobalt, and that the crystals containing the
nickel or cobalt are considerably-less mag-
netic th the pure pyrrhotite.

Incarry out myinventionI proceed asfol-
lows,assumingtheoretoc in nickeliferous
pyrrhotite or magnetic pyrites, chalco-pyrites
or copper pyrites, with gold, &e: I first grind
the whole of the crude ore, 20 as to eliminate
the pyrrhotite, gold, &c., from the worthless
gangue. Theecrushed ore isthen concentrated

iggingorvanniogorbyanyotherappropri-
centrating method, thas giving a con-
centrate containing the nickeliferous pyrrho-
tite, gold, blende,and galena withoutany ma-
terial guantity of quartz or other worthles
matter. This coucentrate is then passed
throngh a magnetic separator which is
of working wetores, or the concentrate isdried
and passed thros rnetic separator
adapted to work dry The maguetism is

soregulated that only the particlesof magnetic |

pyrites which: contain no nickel or cobalt are
acted upon, the magnetism being too weak to
draw away the less magnetic or nickeliferous
pyrrhotite. After the pure pyrrhotite has
thus been separated the remainder of the
concentrate is run through a more powerful
magnetie separator, which withdrmaws the

nickeliferous pyrrhotite, leaving all the other
ornon-magneticmaterials. Thenickeliferous
pyrrhotite whi is obtained in this way,
although small in quantity compared with
the whole amount of ore, will be sufliciently
rich to be put into a matte by the regular
methods. The remainder of the concentrate
is then roasted in a closed cylinder with
slight accessof air, if desirable, to render the
copper pyrites magnetic, when the magnetic
copper pyri may be withdrawn from the
rest of the material by a mnagnetic separator,
as explained in my patent, No.465,250. After
the copper pyrites have been withdrawn from
the concentrate the remainder, containing
the gold, silver,zine, lead, &c., of the original
ore, is worked in the wet way or matted and
worked clectrolytically, as will be well under-
stood.

What I claim is— 7

1. The process of separatling nickeliferous
from non-nickeliferous pyrrhotite where both
occur in the same ore, consisting in subjeet-

| ing the erushed material to a magnetic action

of such strength that, due o the difference in
magnetic capacity of the nickeliferous and
non-nickeliferous pyrrhotite, the non-nick
iferous pyrrhotite will be acted upon m
netically, while the nickeliferous pyrrhotite
will not Le thus acted upon, substantially as
set forth.

The process of treating ores containing
nickeliferous and non-nickeliferous pyrrho-
tite, consisting in first crushing the ore to free
the particles of pyrites from the gangue and
other metals, passing the material through a
magunetic separator of fficient strength to
withdraw all the ma. ites, and then
passiog the magnetic pyrites through an-

| other magnetic separator having a snflicient

strength to act upon the non-nickeliferous

| pyrrhotite, but not upon the nickeliferous pyr-

rhotite, substantially as set forth.
Thisspecification signed and witnessed this
9th day of Jaly, 1832,

THO: EDISON.
Wituesses:
RICHARD N. DYER,
EUGENE CONEAN,




The Big Nickel Monument, Copper Cliff, Sudbury.

Discovery of the Sudbury Nickel Deposits

The significance of Sudbury's m’dl’aaﬁc Railwmm wough the
dmmggommtionof the Canadian L
area in the 1880s. Blacksmith Tom Flanagan, Mm"* e o

from some reddish rock nearby in 1883. ysis Ak
rock revealed copper-nickel sulphide and the Murray Mine was
subsequently established at the site. Ore W were m Y
discovered in abundance throughout the Sudbury area. .
Entrepreneur Samuel ], Ritchie founded the Canadian ?

Company at Copper Cliff in 1886. Gapitahziug og

breakthroughs in metal-refining, Ritchie opened up an ind

and military market for nickel-steel alloys. With the - |

establishment of corporations like International Nickel 5
_— el in 1902
- u;udmeofthf::l Mines in 1928, Sudbury bmm the -

Ontario Heri
Hmrqumn,magm:yo(the Gowmmcntofcmia




" NORNICKEL " The Norilsk Nickel Group is Russia’s leading Metals and Mining company, the largest Palladium and
refined Nickel producer in the world and one of the biggest Platinum producers

Dudinka

" 80 YEARS OF NORNICKEL "
1935 The USSR Goverment resolved to build Norilsk Plant. 1942 The first produced. 1994 Norilsk Nickel's were privatised.




The Jinchuan Ni-Cu-PGE deposit is one of the three largest magmatic Ni deposits in the world.
Disseminated, Net-textured, Cu-rich sulphide ores and Massive sulphide ores are the most important ore types.

Jinchuan Group



https://sci-hub.se/10.1002/gj.3180

EARTH & MAGMATIC SULFIDE DEPOSITS

In most magmatic sulfide deposits, Platinum group
elements (PGE) are found both within the structure
of the base metal sulfides (BMS), Pyrrhotite (Po),
Pentlandite (Pn), Chalcopyrite (Ccp) and Cubanite
(Cbn) and as platinum-group minerals (PGM).
Tellurium, As, Bi, Sb and Sn (TABS) are essential
elements in many of these PGM.
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https://sci-hub.se/10.1007/s00126-019-00926-z

EARTH & MANTLE

SUBDUCTION

e Possible structure of the Earth at

SIBERIAN SUPERPLUME

the Permian- Triassic transition Rttty EASTER- TYPE HOTSPOTS

IN FE-NICU-PGE FPOTENTIALLY LOW NICKELIFEROUS
NLEE AU PGES

e The presence of a whole-mantle
subduction funnel under Laurasia,
which might stimulate focused
ascent of the Cu-Ni-PG rich mantle
plume (green) in the geometric
centre of the continent.

FTUNGUSKA POSSIBLY MORE THAN
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Noril’sk-Talnakh Cu-Ni-PGE deposits:

A revised tectonic model

Alexander Yakubchuk - Anatoly Nikishin
https://spiral.imperial.ac.uk/bitstream/10044/1/80518/6/hoggard_etal_2020_base_metals.pdf



https://spiral.imperial.ac.uk/bitstream/10044/1/80518/6/hoggard_etal_2020_base_metals.pdf

Global distribution of sediment-hosted metals controlled by craton edge stability
Mark ]. Hoggard, Karol Czarnota, Fred D. Richards, David L. Huston, A. Lynton Jaques & Sia Ghelichkhan

Nature Geoscience Published:29 June 2020

Sustainable development and the transition to a clean-energy economy drives ever-increasing demand for
base metals, substantially outstripping the discovery rate of new deposits and necessitating dramatic
improvements in exploration success.

Rifting of the continents has formed widespread sedimentary basins, some of which contain large quantities
of copper, lead and zinc. Despite over a century of research, the geological structure responsible for the
spatial distribution of such fertile regions remains enigmatic.

Here, we use statistical tests to compare deposit locations with new maps of lithospheric thickness, which
outline the base of tectonic plates.

We find that 85% of sediment-hosted base metals, including all giant deposits (>10 megatonnes of metal),
occur within 200 kilometres of the transition between thick and thin lithosphere.

Rifting in this setting produces greater subsidence and lower basal heat flow, enlarging the depth extent of
hydrothermal circulation available for forming giant deposits. Given that mineralization ages span the past
two billion years, this observation implies long-term lithospheric edge stability and a genetic link between
deep Earth processes and near-surface hydrothermal mineral systems.

This discovery provides an unprecedented global framework for identifying fertile regions for targeted
mineral exploration, reducing the search space for new deposits by two-thirds on this lithospheric thickness

criterion alone.
https://www.nature.com/articles/s41561-020-0593-2



https://www.nature.com/articles/s41561-020-0593-2#auth-Mark_J_-Hoggard
https://www.nature.com/articles/s41561-020-0593-2#auth-Karol-Czarnota
https://www.nature.com/articles/s41561-020-0593-2#auth-Fred_D_-Richards
https://www.nature.com/articles/s41561-020-0593-2#auth-David_L_-Huston
https://www.nature.com/articles/s41561-020-0593-2#auth-A__Lynton-Jaques
https://www.nature.com/articles/s41561-020-0593-2#auth-Sia-Ghelichkhan
https://www.nature.com/ngeo
https://www.nature.com/articles/s41561-020-0593-2#article-info
https://www.nature.com/articles/s41561-020-0593-2
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Alanya Massif AEX #F3 Pyrrhotite-Pentlandite-Chalcopyrite-Cobaltoan Arsenopyrite-Gold




EARTH & Precious 8 Metals
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Precious Metals Price
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KIMBERLITE & DIAMOND

e Natural diamonds form and are preserved in a high pressure

environment present in nature at depths of over 120 kilometres. .

e Regional Setting of Primary Diamond Deposits“Clifford’s Rule”,
states that diamondiferous kimberlites are almost exclusively
foundin regions underlain by Archaean craton, that is
continental crust older than 2.5 billion years in age.

e In Africa, Russia and Canada, all of the significantly
diamondiferous kimberlites are “on-craton’”.

e During the Exploration and Development period, the most
important indicator mineral is Cr-Diopside.

e As aresult of SEM/EDS chemical analysis of Cr-Diopsides; St
"on-craton” determination, how many kilometers deep the
Kimberlites originate, P/T determinations and whether the
Kimberlites contain diamonds are determined.

ASTHENOSPHERE

1 gamnet
B harzburgite

eclogite

'? @ melts

¢ diamonds




Isparta Angle - Geotherm

Isparta Angle — On Craton

Isparta Angle - Alanya Massif

. FIpKI .

ESPARTA ANGLE RAMSAY'S (1992) CLASSIFICATION DIAGRAM

On-Craton & Precambrian Age
1000-1250 C° Temperature
40-50 Kbar Pressure

One Micro Diamond
Hundreds of Natural Moissanite
Thousands of Indicator Minerals

; LANG B ) & FRKADI 23

| abel# LAl : -32480HD
00005400 ct - ) STUB A-204
B.W.0.2

LL.I..L.LLI.J.LLI 0.1 MM

PLATE 1 — Photograph of a Recovered Microdiamond PLATE 4b — Photograph of a Moissanite

C.F. Mineral Research Limited Work Order : IA80 03 March 2010




Kimberlite Terminology
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The story of the modern Diamond market begins on the African continent,
with the 1866 discovery of Diamonds in Kimberley, South Africa.




First Polymetallic Pyrrhotite First Diamond
Discovery in Turkey Discovery in Turkey

U AEX #F3/FM

PYRRHOTITE 4C

AEX Alanya Laboratories November 2019 Charles Fipke Mineral Research Limited-Canada

Prepared by: Olgun Komiircu
Mantle-Derived Minerals
Geosciences Multidisciplinary Engineering




Conventional Green Mining

High Technology Green Metals

www.aexmetal.com




