
Demand for indium in photovoltaic solar
panels

Is indium needed for photovoltaic technology?

Provided by the Springer Nature SharedIt content-sharing initiative The increasing need for indium in

photovoltaic technologies is set to exceed available supply. Current estimates suggest only 25% of global solar

cell dema

 

Will indium production lag behind demand for photovoltaic solar panels?

Boosting this could greatly alleviate supply pressures. Projections indicate that indium production will reach

its peak between 2025 and 2030,while the peak for photovoltaic solar panels due to indium shortages is

anticipated around 2090,with an installed capacity of 1200 GW. Thus,the growth of photovoltaic capacity may

lag behind actual demand.

 

What happens if a photovoltaic system delivers an indium supply?

The system delivers an indium supply (Figure 13 c) resulting in an installed photovoltaic collection

capacity(Figure 13 d). Comparing the curves in Figure 13 b,d indicate what is going on: how the indium

supply falls short of the indium demand by a huge amount. The demand for indium is satisfied until about

2024-2026.

 

Do PV technology choices affect indium and silver demand?

PV technology choices significantly influence indium and silver demand; in most cases the demand for indium

and silver may exceed their available reserves. The impacts of material intensity improvement,recycling,and

material substitution on reducing indium and silver demand are quantified and discussed.

 

Will liquid-crystal displays and photovoltaic panels drive indium future demand?

Indium demand is expected to significantly increase due to its use in liquid-crystal displays and photovoltaic

panels. The results show that these applications could increase indium demand by 2.2-4.2,2.6-7.0,and 6.8-38.3

timesfor the 8.5,14,and 60 TW scenarios,respectively. This could lead to potential shortages as early as the

next decade.

 

Do solar panels use indium?

Many of the different solar panel technologies use indium in small amounts(Tables 1 and 2). The solar

conversion efficiency is expected to reach 35% in the near future (Kopidakis,2023) for the technologies using

indium.

The increasing need for indium in photovoltaic technologies is set to exceed available supply. Current

estimates suggest only 25% of global solar cell demand for indium can be met, posing ...

Results show that liquid-crystal displays and photovoltaic panels will drive indium future demand, increasing
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its current demand by 2.2-4.2, 2.6-7.0, and 6.8-38.3 times for the 8.5, 14, and 60 TW scenarios, ...

The interest upon the recycling of some P/V technologies has been recently raised. Specifically, Deutsche

Solar and First Solar developed innovative treatments for the recycling of crystalline silicon (c-Si) panels, i.e.

polycrystalline silicon (p-Si) and monocrystalline silicon (m-Si), and cadmium-telluride (CdTe) panels,

respectively (Latunussa et al., 2016).

Dutch researchers used dynamic modelling to uncover the demand for silicon-based PV materials used in a

wide range silicon PV technologies, including perovskite-silicon tandem and...

The solar energy sector''s expansion is another significant factor contributing to the rising demand for indium.

It is a critical component in creating photovoltaic cells used in solar panels to convert sunlight into electricity.

Thus, the growing need for renewable energy sources will fuel the growth of solar energy, ultimately affecting

...

The increasing need for indium in photovoltaic technologies is set to exceed available supply. Current

estimates suggest only 25% of global solar cell demand for indium can be met, posing a significant challenge

for the energy transition. ...

gallium for various types of solar PV panels; and platinum in other forms of energy storage (such as fuel cells,

discussed ... Figure 3.4 Total Indium Demand by Energy Technology Through 2050 (2DS, Base Scenario)

Note: 2DS = 2-degree scenario, CCS = carbon capture and storage, PV = photovoltaic. Note: 2DS = 2-degree

scenario, PV = photovoltaic.

This study explores the potential availability and pricing of indium as demand increases, particularly in

thin-film photovoltaic materials. It assesses current production capabilities, ...

A Cu, In, Ga, and Se (CIGS) thin-film solar cell is considered as an excellent second-generation solar cell

because of its strong absorption property, high power conversion efficiency, and tunable band gap [[1], [2],

[3]].Recently, the efficiency of CIGS-based thin-film solar cells grown on glass substrates has been reported to

reach 23.35%, surpassing that of ...

This paper presents the results of analyses of structure, volume and trends of demand for selected major

critical raw materials (CRMs) suitable for the EU''s photovoltaic industry (PV).

PV technology choices significantly influence indium and silver demand; in most cases the demand for indium

and silver may exceed their available reserves. The impacts of ...

Copper indium gallium selenide based solar cells - a review (Ramanujam and Singh, 2017) 2017: CdTe,

Sillicon, CIGS: Top PV market solar cells 2016 (Placzek-Popko, 2017) 2016: Perovskite: The end-of-life of
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perovskite PV (Kadro et al., 2016) 2016: Perovskite: Towards stable and commercially available perovskite

solar cells (Park et al., 2016 ...

The demand for critical minerals in solar technologies is expected to rise significantly as nations accelerate

their deployment of renewable energy. ... particularly in thin-film solar technologies: Indium - A key

component in ... includes all components of a photovoltaic (PV) system aside from the solar panels, such as

wiring, inverters ...

The increasing need for indium in photovoltaic technologies is set to exceed available supply. Current

estimates suggest only 25% of global solar cell demand for indium can be met, posing a significant challenge

for the energy transition. Using the WORLD7 model, ...

China is among the largest solar Photovoltaic markets around the world, accounting for around 50% of the

world''s consumption of solar energy in 2018. APAC has accounted for a significant portion of the thin layer

solar PV market due to the growing implementation of solar Photovoltaic panels in commercial, utility-scale,

and residential ...

The use of thin-film copper indium gallium (di)selenide (CIGS) and cadmium-telluride (CdTe) in solar

technologies has grown rapidly in recent years, leading to an increased ...

Indium tin oxide, an electrical conductive film used to make LCD displays and photovoltaic panels, accounts

for 45% of all indium usage. Other uses include specialty alloys, microchips and semiconductors. Sustainable

...

The use of thin-film copper indium gallium (di)selenide (CIGS) and cadmium-telluride (CdTe) in solar

technologies has grown rapidly in recent years, leading to an increased demand for gallium, indium, and

tellurium  the coming years, recycling these elements from end-of-life photovoltaic (PV) modules may be an

important part of their overall supply, but little is known ...

In 2024, solar PV demand is expected to total 125.2 gigawatts around the world. The United States has started

a process to implement taxes on solar products from China and Taiwan, which has ...

This case study explores the manufacture and use of Thin Film Photovoltaic (TFPV) panels to generate

carbon-free electricity. Solar electricity emits no CO2and is classed as a renewable energy source. TPFV

panels have potential advantages over conventional solar panels, and molybdenum is a key component in the

manufacture of several different ...

Pre-concentration and recovery of silver and indium from crystalline silicon and copper indium selenide

photovoltaic panels. Author links open ... refer to a necessity for recovering valuable materials, such as Ag

from waste P/V panels, due to its high demand over the past ten years (20-30% higher compared to the annual
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mine ...

Solar PV modules, commonly known as solar panels, are essential for a clean and digital economy. ... The

projected growth in demand for solar panels in Canada and worldwide represents a significant opportunity for

domestic industrial development. ... Canada is also among the top global producers of indium -- a critical

mineral used in some ...

Indium has emerged as a strategic metal for high-tech and renewable industries, being catalogued as a critical

material to foster a greener future. Nevertheless, its global sustainability is not well addressed. Here, using

dynamic substance flow analysis, we study the indium industry evolution between 2010 and 2020 and estimate

its future demand in the ...

The EU''s demand for selected critical raw materials used in the photovoltaic industry ... (CIgs) in thin-film

solar PV cells, indium-tin oxide (ITo) for transparent conductive oxide (TCo) layer in thin-film technology

Boron (B) boron doped (p-type) Si wafer silicon (c-Si) solar PV panels Phosphorus (P) phosphorus doped

(n-type) Si wafer ...

Indium demand from CIGS solar cells for selected energy demand has been modeled. The developed model is

dynamic. It has been shown that indium demand can be ...

Solar Panels and Photovoltaic Cells. Indium is used in the production of thin-film solar cells, where it serves

as a conductive layer that helps improve the efficiency of the cells. As the demand for renewable energy

grows, driven by global sustainability efforts and policies to combat climate change, the use of indium in the

solar energy ...

Swedish researchers at the Chalmers University of Technology have developed a recovery method for

recycling 100% of the silver and about 85% of the indium contained in thin-film solar cells in an

environmentally friendly, room temperature process. &quot;The problem is that the demand for indium and

silver is high, and increased production is accompanied...

Demand for aluminum and copper will likely be robust no matter which way solar PV evolves, but for some

minerals, the direction the technology takes has bigger consequences. For example, almost all (97 percent) of

the ...

for its solar panels, it could result in a significant reduction in material demand of nearly 25% (Fig. S4 online).

Nevertheless, even with the total recycling of EoL solar panels, the demand for gal-lium, indium, selenium,

and tellurium will not meet its supply if only Chinese production is considered. Recycling alone cannot

An upsurge took place in the field of photovoltaic systems during the early 1990 s. Germany and Japan were

the first countries to deeply search in this field [6].As part of the universal efforts of expanding the notion of
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renewable/clean energy application, the usage of PV systems has risen drastically presenting a great market

potential [7].Solar cells are expected ...

Solar PV panels will probably lose efficiency over time, whereby the operational life is 20-30 years at least [7,

13, 16]. The International Renewable Energy Agency (IRENA) estimated that at the end of 2016, there were

around 250,000 metric tonnes of ...

Despite these advantages, CIGS solar panels are less efficient at converting electricity than their more rigid

silicon-based counterparts. As such, CIGS only make up about 2% of the solar panel market. This is expected

to climb as researchers continue to improve the efficiency of solar cells with copper-indium-gallium-selenide

semiconductor ...

The growing demand for indium in photovoltaic technologies will exceed the available supply. Current

estimates suggest that only 25 % of global indium demand in solar cells can be met, posing a major challenge

to the energy transition. The main obstacle to indium supply is its availability, mining capacity and the

necessary infrastructure.
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