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fuel-cell stacks can be recovered P1192

Model agreement for stack collection between Bosch

and mobility provider Hylane

» Bosch plans to repurchase and recycle its fuel-cell stacks when their useful
life expires.
The platinum recovered will be used in new Bosch stacks.

» Recycling can save more than 95 percent of the CO, emissions caused by
platinum mining.

Stuttgart, Germany — The Bosch fuel-cell power module is in volume
production. And with that, the technology company’s recycling plan is getting
underway. Fuel cells contain what are known as platinum group metals’
(PGMs) — and circular economy models are a particularly worthwhile way to
recover these valuable raw materials. For example, almost all the platinum in
fuel-cell stacks — at least 95 percent — can be recovered. That is why Bosch
aims to repurchase stacks when their useful life expires. “By recycling, we
can make the stacks more economical and at the same time reduce the
carbon emissions associated with platinum mining,” says Thomas Pauer, the
president of the Bosch Powertrain Solutions division. “We’re already laying
the groundwork for recovering rare raw materials like platinum. Our
estimates suggest that by 2030 at the latest, appreciable numbers of fuel
cells will need recycling,” he adds. Platinum acts as a catalyst in the fuel cell,
accelerating the reaction of hydrogen and oxygen. Recycling platinum can
save more than 95 percent of the carbon emissions associated with platinum
mining.

" Platinum group metals include platinum, palladium, rhodium, ruthenium, osmium, and iridium.
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Bosch develops model agreement with repurchase option for stacks

A first, important step in this direction is an agreement with the mobility provider
Hylane, which provides for the repurchase of fuel-cell stacks by Bosch when
their useful lives expire. Some of the hydrogen trucks leased by the Cologne-
based startup feature Bosch fuel-cell power modules. In the long term, this
model agreement could serve as a blueprint for further Bosch fuel-cell activities,
both mobile and distributed, as well as for electrolysis stacks. “In this way, we
can create predictable and stable supply chains and improve the availability of
resources. Using recycled platinum lets us greatly reduce stacks’ absolute
carbon footprint, since we avoid the emissions that would otherwise occur during
the mining of the metal,” says Thomas Wintrich, head of the mobile fuel-cell
business unit at Bosch.

Under the new model agreement with Hylane, Bosch is guaranteed an option to
repurchase stacks for mobile applications. The stacks themselves will be
recycled by a third-party company. In the subsequent production process, Bosch
will use the platinum recovered for new Hylane stacks. “We’re proud to have
reached this innovative model agreement with Bosch that gives it the option to
repurchase retired fuel-cell stacks. To achieve a sustainable transformation in
mobility, it's important that we consider not only vehicle use on the roads but the
entire vehicle lifecycle as well,” says Sara Schiffer, the managing director of
Hylane.

High demand for platinum in industry

In medicine, the automotive industry, and many other areas, platinum is in
demand as a raw material. In the automotive sector, platinum is used not only in
fuel-cell stacks. In internal combustion engines as well, it is used in exhaust-gas
treatment systems and lambda sensors. According to a 2021 study by the
German Mineral Resources Agency, worldwide platinum demand could increase
by some 20 percent by 2040 compared to 2018 production2. For fuel-cell stacks
in mobile applications, the use of platinum alone accounts for over 80 percent of
the stack’s carbon footprint.

2 German Mineral Resources Agency (DERA) study “Raw Materials for Future Technologies 2021.”
https://www.deutsche-
rohstoffagentur.de/DE/Gemeinsames/Produkte/Downloads/DERA Rohstoffinformationen/rohstoffinformati

onen-50-en.pdf? _blob=publicationFile&v=2
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Bosch is pursuing various approaches to the circular economy

Bosch has set itself the target of saving 15 percent of the CO; emitted in the
upstream and downstream value chain (known as Scope 33) by 2030. The
company is working on, developing, and researching various solutions and takes
an integrated approach to the circular economy. For instance, Bosch
researchers have developed solutions that recover platinum in an eco-friendlier
way than before. For these processes, it has filed for more than 20 patent
families. And not only at the end of the product lifecycle is resource conservation
the focus: in the future, it is planned to use digital twins to monitor the service life
and function of the components in fuel cells and in electrolysis stacks during
operation. This will allow maintenance, repair, and recycling to be planned in
advance. Bosch is also involved in battery recycling, supplying pioneering
technology: Europe’s first fully automated system for discharging and

disassembling battery modules, featuring Bosch industrial technology, is being
built on the premises of Battery Lifecycle Company, a subsidiary of Remondis, in
Magdeburg, Germany. Meanwhile, as part of its Bosch eXchange program, the
Automotive Aftermarket division has been reconditioning parts such as used
starter and alternator units for decades — an attractive alternative for workshops
looking for high-quality repairs in line with the current value of the vehicle. In
certain product areas in household appliances and power tools, Bosch relies on
the use of recycled materials in packaging and product housings.
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About Bosch

Having established a presence in North America in 1906, today the Bosch Group
employs 37,000 associates in more than 100 locations in the region (as of Dec.
31, 2022). Bosch generated consolidated sales of $15.1 billion in the U.S.,
Canada, and Mexico in 2022. For more information visit www.bosch.us,
www.bosch.ca and www.bosch.mx.

3 Scope 3 emissions correspond to all other indirect emissions generated in a company’s value chain
(source: Greenhouse Gas Protocol Corporate Accounting and Reporting Standard.
https://ghgprotocol.org/sites/default/files/standards/Corporate-Value-Chain-Accounting-Reporing-
Standard 041613 _2.pdf; p. 5). Roughly 90 percent of Scope 3 emissions occur during the product use
phase. This is due, among other things, to the durability of our products (source: Bosch Sustainability
Report, p. 54.) https://assets.bosch.com/media/global/sustainability/reporting_and data/2022/bosch-
sustainability-report-2022.pdf
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The Bosch Group is a leading global supplier of technology and services. It
employs roughly 421,000 associates worldwide (as of December 31, 2022). The
company generated sales of $93.1 billion in 2022. Its operations are divided into
four business sectors: Mobility Solutions, Industrial Technology, Consumer
Goods, and Energy and Building Technology. As a leading loT provider, Bosch
offers innovative solutions for smart homes, Industry 4.0, and connected
mobility. Bosch is pursuing a vision of mobility that is sustainable, safe, and
exciting. It uses its expertise in sensor technology, software, and services, as
well as its own loT cloud, to offer its customers connected, cross-domain
solutions from a single source. The Bosch Group’s strategic objective is to
facilitate connected living with products and solutions that either contain artificial
intelligence (Al) or have been developed or manufactured with its help. Bosch
improves quality of life worldwide with products and services that are innovative
and spark enthusiasm. In short, Bosch creates technology that is “Invented for
life.” The Bosch Group comprises Robert Bosch GmbH and its roughly 470
subsidiary and regional companies in over 60 countries. Including sales and
service partners, Bosch’s global manufacturing, engineering, and sales network
covers nearly every country in the world. With its more than 400 locations
worldwide, the Bosch Group has been carbon neutral since the first quarter of
2020. The basis for the company’s future growth is its innovative strength. At 136
locations across the globe, Bosch employs some 85,500 associates in research
and development, of which nearly 44,000 are software engineers.

The company was set up in Stuttgart in 1886 by Robert Bosch (1861-1942) as
“Workshop for Precision Mechanics and Electrical Engineering.” The special
ownership structure of Robert Bosch GmbH guarantees the entrepreneurial
freedom of the Bosch Group, making it possible for the company to plan over the
long term and to undertake significant upfront investments in the safeguarding of
its future. Ninety-four percent of the share capital of Robert Bosch GmbH is held
by Robert Bosch Stiftung GmbH, a charitable foundation. The remaining shares
are held by Robert Bosch GmbH and by a corporation owned by the Bosch
family. The majority of voting rights are held by Robert Bosch

Industrietreuhand KG, an industrial trust. The entrepreneurial ownership
functions are carried out by the trust.

Additional information is available online at www.bosch.com,
www.iot.bosch.com, www.bosch-press.com, www.twitter.com/BoschPress

Exchange rate: 1 EUR =1.0538
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