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Background in Venezuela

In January 1961, the Ministry of Mines and Hydrocarbons, through the
Directorate of Mines and Geology, carried out a systematic investigation of the
Loma de Hierro nickel deposit in order to establish its economic importance. The
development of this program allowed evaluating untii December 31, 1962
reserves that reached 45,899,943 metric tons of ore with an average grade of
68.1%.

In Venezuela nickel deposits are associated with serpentinized ultrabasic rocks
of the Cordillera de la Costa. All the deposits and manifestations studied are of
the lateritic type.

Following is a summary of nickel locations in Venezuela mentioned in the
geological and mining bibliography:



http://www.pdv.com/lexico/museo/minerales/niquel.htm
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m Mane polarized light (OM) and crossed polars (OMy) optical micrographs of (a-B) the protolith, (c-1) the saprodite hocizon

and (g-h) the imonite horizon, (a-b) Tranumitted Nght optical images of sample A 14, showing well defined grains of enstatite (En)
and fractured forsterite (Fo) crossed by primary serpentine (Sep-1), (c-d) Transmitted light optical images of sample A 1, showing the
formation of Sep-ll in fractures crossing protolith forming minerals. (o-f) Transmitted light optical images of sample 510, showing

previous forsterite and enttatite graing replaced by serpentine and surrounded by magnetite, (g-h) Reflected light optical images of
sampie B-13/14, showing grains of goethite, hematite, and gquarte

Fernandez, Rolando 1978 Extraccion de niquel y cobalto por el proceso de
sulfuracién. Trabajo de ascenso para optar al cargo de Profesor Agregado,
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“The ultrabasic rocks in northern Venezuela form two defined belts along the Cordillera
de la Costa and Serrania del Interior. The northern belt extends from Margarita passing
through the north of Caracas to the west, north of the mountains of Puerto Cabello-
Santa Maria (Yaracuy State); the second strip extends from the Araya-Paria Peninsula, in
a westerly direction, passing through the Santa Lucia basin, Charallave, Loma de Hierro,
Villa de Cura, San Juan de los Morros, Tinaquillo and Cabimba. Outside these two belts,
serpentinized peridotites are found in the Paraguand Peninsula (Cerro Santa Ana) along
the mountainous front of the Serrania del Interior and north of the Yaracuy river valley.

The large masses of Loma de Hierro and Tinaquillo are the only intrusions that have been
systematically studied to determine reserves and content of nickel ores.
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Aragua State, Loma de Hierro Region: the mass of serpentinized peridotite outcrops
about 20 km south of Tejerias, forming a continuous body that extends for more than 21
km in a direction N 70 E, from about 4 km to the west of the Tiara hamlet, up to the
vicinity of Tdcata, with a variable width between 1 and 5 km.

In the area of Loma de Hierro, the lateritic mantle covers an area of more than 600 ha
and delimits the extension of the nickel deposit, whose average thickness is 6.36 m. The
deposit, product of the in situ alteration of peridotite, is similar to the deposits exploited
in Cuba, the Dominican Republic, Brazil, Guatemala, New Caledonia, the Philippine
Islands and the Celebes Islands.

According to the evaluative works carried out throughout the area, the component parts
of the lateritic mass of Loma de Hierro could be clearly differentiated. For cubination
purposes, the lateritic level was divided into four zones based mainly on their physical
characteristics and chemical variation, these zones are:

Zone 1: The upper part of the laterite is a red clayey mantle, with small Goethite-
Limonite concretions and crusts. Despite being very porous, the specific weight of the
material is high due to the iron content that varies between 35 and 45%.

Zone 2: This zone, composed of nickeliferous laterite, is reddish-yellow in color and
underlies Zone 1. The laterite has a high moisture content and low specific gravity. The
nickel has been concentrated by ionic precipitation of the penetration waters, in the
form of Garnierite (hydrated silicate of Magnesium and Nickel) in laterite.

Zone 3: nickeliferous serpentinite, is the part between the base of the nickeliferous
laterite and the upper contact of the weathered portion of the serpentinized peridotite
mass that serves as the base for all lateritic bodies. It is an altered serpentine with a light
greenish color, characterized by the development of fracture systems and a high degree
of porosity. The nickeliferous ore is presented in the form of laminations and filled with
joints and secondary porosities. The material is porous, with a low specific weight, high
Nickel and Magnesium content and low iron content.

Zone 4: this zone includes peridotite with a high degree of more or less variable
serpentinization. It has the initial nickel content, characteristic of peridotite (0.25%). It is
not considered ore.

At Cojedes State, Tinaquillo area: investigations carried out have shown nickel
enrichment in laterites produced from ultrabasic rocks.

The Tinaquillo peridotite is a mass that outcrops to the east of the Tinaquillo town and is
mainly composed of peridotite, serpentinite and metagabbro in contact with acid dikes,
metamorphosed quartzite and bands of pyroxynite and amphibolite. Four types of
materials were considered in the investigation process: entrained lateritic material,
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poorly drained in-situ lateritic material, well-drained in-situ lateritic material, and
serpentinites”.
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Venezuela reported production of 17 000 t 2003, a 9.7% increase from the year
before. Venezuela’s first integrated nickel mine and ferronickel facility was
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constructed by a consortium of foreign investors led by Anglo American (90.5%),
Grupo Federal, International Finance Corporation — IFC and Jordex. The Loma
de Niquel mine is located southwest of Caracas on the banks of the Mesia River.
The deposit contains 34 Mt of mineable reserves that plans to produce 16 000t
nickel (in ferronickel) per annum. The mine’s proximity to nearby deepwater ports
will greatly facilitate production, anticipated to begin in late 2000. 2001's
production is expected to yield 11 000t of ferronickel. Anglo has an 91% interest
in the Loma de Niquel lateritic nickel deposit situated southwest of Caracas.

http://www.mbendi.co.za/indy/ming/nkcb/sal/ve/p0005.htm#5

e Loma de Niguel Nickel Mine, Venezuela

Loma de Niquel Nickel Mine is an operating open pit mine in Venezuela. It mainly
produces nickel and cobalt. In Raw Materials Data you will find production data
for nickel for 5 years, between 2000 and 2004. In Raw Materials Data you will
find production data for nickel for 5 years, between 2000 and 2004. It is
controlled/owned by Anglo American plc

Loma de Niquel Nickel Mine is just one of 17 000 entities to be found in Raw
Materials Data, the mining industry's most extensive database. Below is an
example of what can be pulled out of Raw Materials Data.

http://www.rawmaterialsgroup.com/RMDEntities/L/LOMAbb.htm

e Nickel

Minera Loma de Niquel has control of Loma de Hierro, a nickel and smelting
project that was based on proven and probable ore reserves of 34 million tons
averaging 1.48% nickel, with a 27-year mine life. The accumulated investment up
to day is estimated at some USD 417 million, and an investment of up to USD 83
million is expected in the next four years, with an estimated annual output of 1.2
million MT.

http://strategis.ic.gc.ca/epic/internet/inimr-ri.nsf/en/qr113965e.html
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ANGLO
AMERICAN
Loma de Niquel (Base Metals)

Loma de Niquel is a lateritic nickel deposit discovered in 1941, located 80 km
south-west from Caracas, Venezuela. Anglo American's involvement in this
deposit started in 1992 when an option agreement was entered into.
Shareholding: 91%

Venezuela

http://www.angloamerican.co.uk/ourbusiness/thebusinesses/base/geographicloc
ations/

Future Nickel Supply -
New Production by 2005

(000s of tonnes)

Goro, New Caledonia

Laterite producers, Australia murrin Murrin, Bulong)
Cerro Matoso, Colombia (s4F Billitor)
Falconbndge, Nonway

Loma de Niguel, Venezuela (angio American)
Rustanberg, South Africa {AngloAmerican Flatinum)
Sumitomo, Japan

SLN, New Caledonia/France
Other*

**“Other” includes netchanges to production levels at cther operations
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http://www.inco.com/investorinfo/presentations/pdf/PT inco presentation june 0

2.pdf

Minera Loma de Niquel, C.A.

Direccion: Autopista Regional del Centro, Km. 54, nueva via a Tiara.
Sector Las Tejerias. Edo. Miranda
Tiara - La Victoria 117 Venezuela
Miranda

Contacto: Lic. Glenda Lozada
Correo-E: glenda.lozadalmldn.com.ve
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LOMA DE NIQUEL classification:

‘S R [__vap__f satelite J[ _Hybrid

HERE

http://www.infomine.com/companiesproperties/map/googlemapproperty.asp?pid=
24473

e Venezuelaincreases the production of nickel at Loma de Niquel

https://news.metal.com/newscontent/100067919/venezuela-increases-the-
production-of-nickel-at-loma-de-niquel/

e Nickel Mine in Loma de Hierro, Venezuela | EJAtlas

https://www.ejatlas.org/conflict/loma-de-hierro
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e Venezuelarestarts nickel output at asset taken over from Anglo

https://www.reuters.com/article/venezuela-mining-nickel-
iIdUKLB6NOU13KI120141217

e Nickel Ore in Venezuela

https://oec.world/en/profile/bilateral-product/nickel-ore/reporter/ven

e SOME GEOCHEMICAL ASPECTS ABOUT THE GENESIS OF THE
NICKEL DEPOSIT LOMA DE HIERRO (VENEZUELA). IVAN JURKOVIC

http://31.147.204.208/clanci/1964 Jurkovic 216.pdf

e Venezuela nickel mine to produce 18 000 t this year (2003)

https://www.miningweekly.com/article/venezuela-nickel-mine-to-produce-
18-000-t-this-year-2003-03-12
e Mining Sector 2016

http://www.eoicaracas.gov.in/docs/Mining%20Sector.pdf

e Loma De Hierro Nickel Prospect. Ocumare del Tuy, Venezuela

https://fthediggings.com/mines/usqs10068465

e A green process for recovering nickel from nickeliferous laterite ores

https://www.sciencedirect.com/science/article/abs/pii/S1003632610600143

e Geology, geochemistry and mineralogy of the Loma de Hierro Ni-
laterite deposit, Venezuela

http://diposit.ub.edu/dspace/bitstream/2445/134888/1/681784.pdf
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e Minera Loma de Niquel

https://rafay.com/en/proyecto/minera-loma-de-niquel/

e Venezuela: Mining, Minerals and Fuel Resources

https://www.azomining.com/Article.aspx?ArticlelD=73

e Relationship between Venezuela and Korea

http://www.venezuelaemb.or.kr/english/e economy.asp

e OPTIMIZATION OF NICKEL EXTRACTION FROM LATERITIC ORE IN
HYDROCHLORIC ACID SOLUTION WITH HYDROGEN PEROXIDE BY
TAGUCHI METHOD

https://dergipark.org.tr/tr/download/article-file/400084

e Dutch firm advances Venezuela slag-to-nickel project

https://www.argusmedia.com/en/news/1900603-dutch-firm-
advances-venezuela-slagtonickel-project

e Venezuelareinicia produccion de niquel en unidad expropiada a
minera Anglo American

https://www.reuters.com/article/negocios-mineria-venezuela-
niguel-ldLTAKBNOJV2RW?20141217

e Los impactos socioambientales de la minera Loma de Niguel en las
comunidades de Tiara y Altagracia de la Montafa

https://www.ecopoliticavenezuela.orq/2018/01/18/mapa-de-
conflictos-socio-ambientales-los-impactos-socioambientales-de-
la-minera-loma-de-niguel-en-las-comunidades-de-tiara-y-
altagracia-de-la-montana/
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e INVERSION RUSA INCREMENTARA PRODUCCION DE NIQUEL EN
VENEZUELA

https://www.ghm.com.ve/inversion-rusa-incrementara-produccion-de-
niguel-en-venezuela/

o Empresa rusa TexLiBeTmeT quiere invertir en Venezuela para producir
niquel

https://lwww.vtv.gob.ve/rusa-
%D1%82%D0%B5%D1%85%D1%86%D0%B2%D0%B5%D1%82%D0%B C%D
0%B5%D1%82-inversion-venezuela-produccion-niquel/

e Niquel 2006

https:/lwww.igme.es/PanoramaMinero/Historico/2005 06/NIQUEL05.pdf
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e Rusiainteresada en invertir en la produccion de niquel en Venezuela

https://www.ntn24.com/america-latina/venezuela/rusia-interesada-en-
invertir-en-la-produccion-de-niqguel-en-venezuela-106066

e |Instalada planta recuperadora de niquel en alianza productiva entre
Venezuelay Holanda

http://www.minci.gob.ve/instalada-planta-recuperadora-de-niquel-en-
alianza-productiva-entre-venezuela-y-holanda/

e Serecuperara 5.000 toneladas de niquel en Venezuela

https://www.mineria-pa.com/noticias/se-recuperara-5-000-toneladas-niquel-
venezuela/
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