
MACPASS AND GAYNA PROJECTS

Proud member of

Defining a  multi-generational metals district

Germanium: 
A Critical Element in Modern Technologies

Uses & Applications
Germanium’s unique properties 
make it indispensable in various 
high-tech applications:

• Semiconductors
• Electronics
• Fiber Optics
• Infrared Optics
• Solar Panels
• Space Technologies

Unique Characteristics

Semiconductor Properties: 
excellent semiconductor 
properties, making it ideal for use 
in electronics, fiber optics, and 
other advanced technologies.

Transparency to Infrared Light: 
transparent to infrared light with 
high refractive index and low 
optical dispersion properties 
make Germanium highly effective 
for infrared applications such as 
thermal imaging, night vision 
systems, and infrared 
spectroscopy.

Resistance to Cosmic Radiation: 
useful in space technologies, 
such as solar cells, where 
durability and reliability under 
extreme conditions are crucial.

Demand Breakdown by End Use

 
Fiber Optics: 30-35% of global 
germanium demand is driven by the fiber 
optics industry, where germanium is used 
in the production of fiber-optic cables 
essential for telecommunications and 
data transmission.

Infrared Optics: 25-30% of demand 
comes from infrared optics applications, 
including night vision devices, thermal 
imaging cameras, and other infrared 
imaging systems.

Semiconductors and Electronics: 
20-25% of demand is attributed to 
germanium’s use in semiconductors, 
transistors, and other electronic 
components, including high-speed 
integrated circuits and diodes. 
Germanium is also used to improve 
electron flow and thermal conductivity 
in certain semiconductors, particularly as 
the physical limits of silicon are 
approached in some technologies.

Solar Cells: 10-15% of demand is 
associated with high-efficiency solar 
cells, particularly those used in space 
applications, where germanium’s 
resistance to cosmic radiation makes it 
a preferred material over silicon.

Other Uses: The remaining 5-10% of 
demand comes from various other 
applications, such as catalysis in 
chemical processes, phosphors in 
fluorescent lighting, and alloy production.
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Atomic Symbol: Ge
Atomic number: 32
Atomic weight: 72.63
Lustrous, hard, brittle 
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Strategic Importance: 

Germanium is considered a critical material by several 
countries, including Canada and the United States, due 
to its essential role in fiber optics, infrared optics, and 
semiconductor technologies. 
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Global Supply & Market Factors

Primary Sources of Germanium:  

Approximately 85-90% of germanium is extracted as a 
by-product of zinc ore processing, particularly from 
sphalerite, the most common zinc sulfide ore. Coal fly 
ash contributes an additional 5-10% of global supply, 
and recycling accounts for about 30% of the global 
germanium supply. 
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Global Germanium market size 
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*Source: researchandmarkets.com
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Outlook
The demand for germanium is expected to grow, 
driven by the expansion of fiber-optic networks, the 
increasing use of infrared optics in various 
industries, and the continued reliance on 
high-efficiency solar cells in space missions. 
However, the market faces challenges due to 
supply constraints, particularly from China's export 
controls, which underscore the metal's strategic 
importance in the global economy (csis.org).
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Global Production and Refining: China produces 
~94% of germanium, sourced primarily from zinc 
refining and coal ash. Main producers are China, 
Russia, USA, and historically Finland (bgs.ac.uk).

Majors germanium refiners include China, 
Belgium, Canada, Germany and Japan 
(crmalliance.eu).
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Germanium Production and Refining:


