
RRare metals underpin Japan’s industrial 

base. In particular, they are considered essen-

tial for materials and manufacturing of goods 

such as automobiles and IT products. Rare met-

als, as defined by the Mining Industry Council 

in 1984, are “metals that exist in limited amounts 

on the Earth and are technologically or eco-

nomically difficult to extract.” Thirty-one ores 

are designated as rare metals that are important 

for Japan to secure a stable supply.

Typical examples of rare metals include dys-

prosium (Dy) and neodymium (Nd), which are 

used in the high-performance motors of prod-

ucts such as hybrid vehicles; indium (In), which 

is needed to manufacture the transparent elec-

trodes in LCD TVs; and cerium (Ce), which is 

used to polish high-precision glass.

Japan’s Achilles heel when it comes to se-

curing such rare metals is that it is dependent 

on specific countries for supply of many of its 

materials. Overdependence on a single country 

can lead to shortages of materials and high 

prices if that country decides to impose export 

limits. For instance, the price of dysprosium in-

creased about twenty-three times and that of 

cerium about seventeen times in the one and a 

half years from January 2010 to July 2011.

On assumption of such conditions, in 2006, 

METI adopted four policies: securing overseas 

resources, promoting recycling, developing 

substitute materials, and stockpiling rare met-

als. The organization charged with achieving 

the objective of developing alternative materi-

als is the New Energy and Industrial Technolo-

gy Development Organization (NEDO).

METI and NEDO began their investigations 

Many of the technologies in which Japan is a world leader 

are fields using rare metals like dysprosium, neodymium, 

and indium; for example, hybrid vehicles, electric vehicles, 

LCD TVs, personal computers, cameras and mobile 

phones. However, in recent years, the stable procurement 

of rare metals has grown difficult. Dr. Hiroaki Kurihara 

of the New Energy and Industrial Technology Develop-

ment Organization (NEDO) plays a key role in the Rare 

Metal Substitute Materials Development Project, launched 

in 2007 to establish rare metal substitute materials and 

technologies to reduce rare metal consumption. Masaki 

Uno asked him about his work.
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in 2005 and launched the Rare Metal Substitute 

Materials Development Project in 2007. Re-

searchers working on this project select rare 

metals which might be in short supply in the 

future and conduct research and development 

to establish rare metal substitute materials 

technologies and technologies to reduce rare 

metal consumption.

NEDO’s Dr. Hiroaki Kurihara, who is in-

volved in the project, explains:

“We first conducted risk investiga-

tion and then selected high-risk ele-

ments. As a result, we selected ores 

such as indium, dysprosium, cerium 

and terbium. We target to finish re-

search to put the results into practical 

use in five years. We are pursuing the 

project all the while responding to 

changes such as an increase in budget 

and the addition of new ores. For exam-

ple, the cerium project produced results 

after about two and a half years. Gener-

ally speaking, projects are progressing 

ahead of schedule.”

As for cerium, the project succeeded in halv-

ing consumption of the polishing agent cerium 

oxide (CeO2). A porous urethane resin-polishing 

pad and polishing agent made of cerium oxide 

are usually used to polish glass for LCD TVs 

and hard disks. In the project, researchers de-

veloped an epoxy resin pad with double the pol-

ishing efficiency of a urethane resin pad.  

Dr. Kurihara says, “It was thought that be-

cause epoxy resin is normally hard, it does not 

lend itself to use for polishing pads. So our re-

searchers optimized the resin type, its hardness 

and the amount of air bubbles in it, enabling its 

use as a polishing pad.”

The research also revealed that zirconia 

(ZrO2) and manganese oxide (Mn2O3), which 

have stable supply conditions, can be used as 

substitute materials for cerium oxide. Thus, 

rapid progress is being made in research to es-

tablish cerium substitute materials technolo-

gies and technologies to reduce cerium con-

sumption, and these technologies are expected 

to be commercialized in 2012.

Dr. Kurihara says, “Currently, research 

laboratories have succeeded in reducing con-

sumption of indium and dysprosium by 45% 

and 40%, respectively. Our next challenge is 

to lead the research results to mass produc-

tion technology.”

“Establishing rare metal substitute materi-

als technologies and technologies to reduce 

rare metal consumption is crucial for the future 

of Japan’s industries. And surely, in terms of se-

curing the stable supply of products, this is 

beneficial not only for Japan, but also for the 

entire world.”

Masaki Uno is a freelance writer.

Glass polishing machine used in the Rare Metal Substitute 
Materials Development Project. The machine sandwiches glass 
between two rotating polishing pads, enabling both surfaces to 
be polished simultaneously.
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