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5TH INTERNATIONAL WORKSHOP ON INDUSTRIAL 
TECHNOLOGY OF RARE METAL

FUTURE DIRECTION OF MALAYSIAN RARE 
EARTH INDUSTRY : FROM ESTABLISHING 
R&D TO HUMAN CAPITAL DEVELOPMENT
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GREEN TECHNOLOGY

ENERGY
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MALAYSIAN SCENARIO ROADMAP VISION 2020

The Goals

Targets US$15,000-20,000 per 
capita by 2020

Meets present

needs without 

compromising 

future generations 

Enables all 

communities to

fully benefit from 

the wealth of the

Country

People 

quality 

of life

HIGH INCOMEHIGH INCOMEHIGH INCOMEHIGH INCOME

INCLUSIVENESSINCLUSIVENESSINCLUSIVENESSINCLUSIVENESS SUSTAINABILITYSUSTAINABILITYSUSTAINABILITYSUSTAINABILITY

CHARACTERISTICS IN 2020
• MARKET LED

• WELL-GOVERNED

• REGIONALLY INTEGRATED

• ENTREPRENURIAL

• INNOVATIVE 
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ETP focuses on:
• 12 National Key 

Economy Areas (NKEAs)

• 131 entry point projects

• 3.3 millions new jobs by 

2020

• 60% are middle & high 

income jobs

HIGH INCOME

HIGH TECH & 
GREEN TECH

RARE

EARTH
6
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Green Economy – Climate Change, 
Alternative and Conservative Energy

Strategic – “Middle East has Oil, China 
has Rare Earth” (Deng Xiao Peng 1987)

Human Capital Development – High 
Technology Experts

7

�National High Technology Research and Development   
Program,  namely Program   863

� the objective of the program is to “gain a foothold in the
world arena; to strive to achieve breakthroughs in
key technical fields that concern the national
economic lifeline and national security; and to achieve
‘leap-frog’ development in key high-tech fields in
which China enjoys relative advantages or should
take strategic positions in order to provide high-
tech support to fulfill strategic objectives in the
implementation of the third step of China’s
modernization process.”

8
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�mainly   meant   to   narrow   the   gap   in 
technology between the developed world  and 
China, which still lags behind in technological 
innovation, although progress is being made.

�focuses   on   biotechnology,   space,   
information,   laser, automation,   energy,   
and   new   materials.

�The use   of   rare   earth   elements   can   be 
found   in   each   one   of   the   areas   in 
which Program 863 focuses.

9

�Professor Xu Guangxian

� in 2009, at the age of 89, won
the 5 million yuan ($730,000)
State Supreme Science and
Technology Prize, China’s =
Nobel Prize.

10
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ARE NOT REALLY RARE ;

WIDELY SPREAD THROUGH OUT THE
EARTH’S CRUST IN SMALL
CONCENTRATIONS;

CANNOT BE MINED ECONOMICALLY.

11

12

Rare Earth Elements
Rare Earth Elements consist of a group of fifteen elements 

known as the Lanthanides. The lanthanides are located in 

block 5d of the periodic table from lanthanum to lutetium
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13

14

Z ELEMENT SYMBOL USE

21 Scandium Sc Aerospace framework, high-intensity street lamps, 

high performance equipment

39 Yttrium Y TV sets, cancer treatment drugs, enhances 

strength of alloys

57 Lanthanum La Camera lenses, battery-electrodes, hydrogen 

storage

58 Cerium Ce Catalytic converters, colored glass, steel 

production

59 Praseodymium Pr Super-strong magnets, welding goggles, lasers

60 Neodymium Nd Extremely strong permanent magnets, 

microphones, electric motors of hybrid 

automobiles, laser

61 Promethium Pm Not usually found in Nature

62 Samarium Sm Cancer treatment, nuclear reactor control rods, X-

ray lasers Ref :Namibia rare earths inc.

LIGHT RARE EARTH AND USAGES
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15

63 Europium Eu
Color TV screens, fluorescent glass, genetic 
screening tests

64 Gadolinium Gd
Shielding in nuclear reactors, nuclear 
marine propulsion, increases durability of 
alloys

65 Terbium Tb TV sets, fuel cells, sonar systems

66 Dysprosium Dy
Commercial lighting, hard disk devices, 
transducers

67 Holmium Ho
Lasers, glass coloring, High-strength 
magnets

68 Erbium Er
Glass colorant, signal amplification for fiber
optic cables, metallurgical uses

69 Thulium Tm
High efficiency lasers, portable x-ray 
machines, high temperature superconductor 

70 Ytterbium Yb
Improves stainless steel, lasers, ground 
monitoring devices

71 Lutetium Lu
Refining petroleum, LED light bulbs, 
integrated circuit manufacturing

HEAVY RARE EARTH AND USAGES

16
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2010
2015

22

$ 3 BILLION

$ 9.2 BILLION

Global Demands :
180,000 metric tonnes

Commodity online, 13th Dec 2011
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The world rare earth resource distribution 

(USGS 2010)

China, 36m tonne, 

36.52% 

CIS, 19m tonne, 

19.27% 

Brazil, 0.048m 
tonne, 0.05% 

Australia, 5.4m 

tonne, 5.48% 

Others, 22.0m 

tonne, 22.32% 

US, 13.0m tonne, 

13.19%

Malaysia, 0.03m 

tonne, 0.03% 
India, 3.1m tonne, 

3.14% 

23

The world rare earth supply in 2009 

(USGS 2010)

China 94.23%

Brazil 0.47%US 1.24%Estonia 1.82%
Malaysia 
0.28%

India 
1.97%

24
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World Mine Production and Reserves (2012 Estimates)

Country
Production
(Metric Ton)

Reserves
(Metric Ton)

United States 7,000 13,000,000

Australia 4,000 1,600,000

Brazil 300 36,000

China 95,000 55,000,000

India 2,800 3,100,000

Malaysia 350 30,000

Other countries not available 41,000,000

World total (rounded) 110,000 110,000,000

Ref :Hobart King, Geology.com

26

30,000 –
43,000 tons 

of RE 
deposit 

OPPORTUNITY FOR MALAYSIA

High tech 
companies 
to Malaysia 
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PERSPECTIVES FROM

27

Enhance the environment, safety and 
health aspects

Undertake a national exercise to map 
the potential rare earths deposits

Incentivise the upstream mining and 
extraction of rare earths

28
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Incentivise investments in the
downstream manufacturing of rare-earth
based products

Build the key competence in human
capital for the entire value chain of the
rare earths business

29

Strengthen the legal and regulatory
framework to enable the effective
functioning of the rare earths business

Undertake coordinated, comprehensive
and continual public awareness program
& community engagement

30
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Initiated 
by 

Academy 
Sciences of 
Malaysia

main objective : to provide the necessary
information for the policy makers or
investors to make an informed decision on
establishing industries in mining, in
processing or in downstream industries using
rare earths metals

31

32

Supply and 
demand

Mapping of 
resources

Upstream, 
midstream & 
downstream 

sector

Human capital
Economic & 

social impacts
Establishing 

local industries
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33

Semi-skilled
Highly-
skilled

Researchers

industries

Universities 
R&D centers

34

FOREIGN 
DIRECT 

INVESTMENT

~ to  FDI are 
1.5%  and 2.5%

NATIONAL 
INCOME

~ to GDP are 
1.0%

EMPLOYMENT

~ to employment 
are 0.040%

GOVERNMENT 

REVENUE

to be substantial 

only after 2020

Economic impacts 2015 -2010
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Mining industry;

Processing – midstream (separation and 
refining);

Downstream Application – Catalyst, Magnet, 
Automotive;

Safety, Health and Environment.

35

36

RARE EARTH PROCESS & SUPPLY CHAIN
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37

Establish resource
Develop 

understanding of the 
mineralogy

Scoping study

38

Processing –
beneficiation, extraction 

& separation

Environmental 
approach

Letters of intent

Definitive feasibility 
study & funding

Engineering, 
procurement & 
construction

Commissioning & 
startup
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� 401 paper published since 1971 from various local 
universities; USM, UKM, UM, UTM, UPM and etc
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RESEARCH WORK BASED ON PAPERS 
PUBLISHED IN MALAYSIA

FUNDAMENTAL [231]

• Characterization
• Spectroscopy
• Luminescence prop
• Superconducting prop
• Thermal studies
• Elastic prop
• Optical prop

APPLICATIONS [153]

• Laser
• Sensor
• Catalyst
• Solid fuel cell
• Biomedical
• OLED

TECHNOLOGY [6]

• Separation and 
extraction

ENVIROMENTAL [11]

• Distributions
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1) FUNDAMENTAL STUDIES IN RARE EARTH CHEMISTRY FOR 
DESIGN AND OPERATION PURPOSES;

2) ALTERNATIVE SEPARATION METHODS AND TECHNIQUES IN 
RARE EARTH PROCESSING PLANT;

3) FLEXIBLE, MODULAR DESIGN AND OPERATION OF RARE 
EARTH PROCESSING PILOT PLANT;

4) OPTIMIZATION IN THE SEPARATION OF RARE EARTH 
ELEMENTS VIA OPTIMAL SEQUENCE;

5) PROCESS SIMULATION OF RARE EARTH PROCESSES;

6) DATA MONITORING AND ANALYSIS OF AEROSOL 
MONITORING SYSTEM [AMS];

7) APPLICATION OF RARE EARTH IN VARIOUS INDUSTRIES;

8) RECYCLING OF RARE EARTH METALS FROM VARIOUS 
SOURCES.
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SCOPES AND OBJECTIVES – set the boundary limit;

DESIGN PHILOSOPHY – modular, flexible, specific application, 
fixed etc.

THE PROCESS – based on the above 2 aspects;

UNIT OPERATION - techniques and methods;

FLOWRATES – size

OPERATION PHILOSOPHY

SUPPORTING RESOURCES

LOCATION
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KARLSRUHE 
INSTITUTE 

TECHNOLOGY, 
GERMANY

PEKING UNIVERSITY, 
CHINA

MALAYSIAN LOCAL 
UNIVERSITIES : UKM; 

UTP; UTAR; and 
UTEM.

UNIVERSITY OF 
QUEENSLAND, 
AUSTRALIA

UMP
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51


