
 

Road map outlines hurdles in next-generation
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vehicles
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Crystal structure for layered transition metal oxide cathode materials, showing
the arrangement of lithium and transition metal cations across separate layers.
Credit: Beth Johnston

The move to electric vehicles calls for a wide range of improvements in
energy and power density, as well as more reliable and cost-effective
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lithium batteries. Next-generation cathodes look to provide such
advances soon. Realizing these new compounds, however, will require
extensive coordination across several scientific disciplines.

Researchers provided a road map for the field to improve on technology
and techniques geared toward identifying new cathodes for electric
vehicles. In APL Materials, scientists from the United Kingdom present
the persistent fundamental challenges of the field.

"This road map not only sets out the direction of research in cathode
materials, but it defines the benchmarks for various cathode chemistries,
each with its unique market value," said author Alisyn Nedoma. "The
state-of-the-art synthetic methods we detail are shaping the emerging
U.K. industry for cathode manufacturing."

The road map outlines the strides in recent years, including protective
coatings and additives that extend battery lifetime and improve ion
transport, approaches to building cathodes optimized for high-density
storage, and delivery of electrode designs resistant to fracture.

The positive economic implications, said Nedoma, are already becoming
apparent.

"British scientists are racing to transform the automotive sector from
fossil-fuel powered vehicles to sustainably powered vehicles by 2030, in
line with the U.K. government's net-zero goals," said Nedoma. "The shift
to battery manufacturing for electric vehicles will save roughly 90,000
car manufacturing jobs in the U.K. alone."

The FutureCat project, designed to discover, develop, and deploy the
next generation of cathode materials, is aimed at researching existing
and emerging cathode chemistries. To date, the Faraday Institution has
invested £330 million into research across the battery sphere.
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Growth, however, poses its own challenges.

"With the increase in battery uptake, the materials utilized in cathodes
need to be considered more judicially," said author Sam Booth. "For
instance, the low abundance of cobalt globally, coupled with increased
demand, is putting pressure on natural resources."

High-nickel cathodes now in development are an option for overcoming
this supply issue, as are cathodes based on manganese and iron.

"Our technoeconomic evaluation of the cathode landscape will inform
government strategies for investing in supply chains, infrastructure, and
continued battery research," Nedoma said. "For the everyday consumer,
this road map lays out the expectations they can have for the lifetime,
power, and safety of the next generation of electric vehicles."

  More information: "Perspectives for next generation lithium-ion
battery cathode materials" APL Materials, 
aip.scitation.org/doi/full/10.1063/5.0051092
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