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Overall Strategies

Human Resource

• Training of metallurgist on pot grate 

induration 

• Capacitated researchers on extractive 

metallurgy on Nickel, Iron, Copper and 

Chromite

• Capacitated researchers on the 

extraction of critical elements (valuable 

metals, Rare Earth Elements (REE) and 

other Trace Elements) from ores/slag

Laboratory Facilities / Services

• Center for Ironmaking Testing and 

Training Facility

• Integrated ironmaking facility to 

produce engineering materials

• Copper production facility to produce 

semi-finished products for industrial 

application

R&D Technologies

< Php 20 M>

Determination of 

Co and REE in 

metallic minerals

Capacitated 

Geologists on 

LIBS on the  

geological 

characterization 

of Co and REEs in 

metallic minerals 

Human Recourse

• At least 30 metallurgists capacitated on extractive metallurgy and 

extraction of REE from iron, nickel and copper

• At least 2 trained on pot grate testing and fired pellet characterization

• At least 2 geologists capacitated on the application of LIBS in the 

geochemical characterization of critical elements

R&D Technologies

• 15 Technologies available on the value-addition of metallic minerals 

(copper, nickel, iron, chromite and manganese)

S&T Policies

• Research outputs as guidelines in the establishment of ironmaking, copper 

production facilities and extraction of critical elements  in the Philippines

NICKEL

1. Nickel Pig Iron (NPI)/ Ferronickel as 

intermediate products for different 

industrial application 

2. Extraction of critical elements for 

emerging technology application

3. Clean battery-grade Ni, Co and Li 

materials for batteries and energy 

storage application 

IRON

1. Ironmaking from different iron ores

2. Critical elements (REE, Vanadium, 

Titanium, etc) for emerging 

technology application 

COPPER

1. Innovative extraction of copper from 

sulfiide and oxide ores

2. Refining of copper to 99.9999% purity

Facilities / Services

• Center for ironmaking testing and training facility

• Available laboratories for the following: 

1. Production of nickel pig iron (NPI) / ferronickel

2. Refining of pig iron to engineering materials

3. Copper extraction methods

4. Refining of copper to 6Ns purity 

5. Extraction of critical elements from metallic ores

6. Clean Nickel Sulphate and metallic powder for EV-

battery application 

Overall Outcomes

CHROMITE and MANGANESE

1. Alloying material for the production of

stainless steel 

VISION:

Innovative 

technologies for 

metallic minerals to 

produce 

competitive 

intermediate 

products for 

industrial 

applications 

GOLD

1. Innovative extraction of gold (refractory 

gold)

2022

2026
2027

< Php 30 M>

Value-adding of 

Nickel Laterite 

Ores 

- Extraction of 

Critical Elements 

from Nickel ores 

(Laterite)

< Php 30 M>
Value-adding of 

Nickel (Laterite 

Ores) 

- Refining of 

Nickel Pig Iron to 

Engineering 

Materials 

- Sc recovery 

from pig iron slag

< Php 100 M>

Value-adding 

of Copper 

-Copper 

Production 

from 

Oxides/Sulfide 

Ores

- 6Ns Copper 

cathode

Value-adding 

of Nickel Ores

-Extraction of 

Ni for battery 

application

< Php 50 M>

Value-adding 

of Iron 

-Pellets for 

Ironmaking

- Extraction of 

V from 

magnetite 

sand/slag

Value-adding 

of Chromite 

< Php 40 M>

Value-adding 

of Copper

- Copper 

Production 

from 

Oxides/Sulfide 

Ores (bench 

scale)

- 6Ns Copper 

cathode 

(bench scale)

< Php 40 M>

Value-adding 

of Nickel 

(Saprolite 

Ores)

-Production of 

Ferronickel

< Php 50 M>

Extraction of 

critical 

elements from 

other metallic 

minerals for 

emerging 

technology 

application

Extraction 

method for 

critical elements 

from Nickel 

laterite ores

Capacitated 

metallurgists  on 

critical elements 

extraction from 

laterite ores

Technology to 

produce and 

refine pig iron for 

engineering 

application 

Extraction 

method for Sc 

from pig iron slag

Capacitated 

metallurgist on 

extractive 

metallurgy and 

extraction  Sc 

Innovative 

technologies to 

produce (1) copper 

from oxide/sulfide 

ores and 6Ns 

copper cathodes

Extraction method 

for Ni from laterite 

ores 

Capacitated 

metallurgists  on Ni 

extraction from 

laterite ores

Technology for 

ironmaking 

(pellets)

Training Center 

for Ironmaking

Testing facility for 

iron for 

ironmaking

Technology on 

chromite  

Technology for 

the recovery of 

copper from 

copper ores and 

production of 

6Ns copper 

cathodes

Capacitated 

metallurgists on 

copper 

recovery/puifica

tin of copper

Technology for 

the production 

of ferronickel

Capacitated 

metallurgists on 

ferronickel 

production

Technology for 

the extraction of 

critical elements 

Capacitated 

metallurgists on 

the extraction of 

critical elements


