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SMM H1 2026 Review China's  #5<f& XH&#R unifies definition f solid-state batteries, Preciction
The nectuche mass production and price semi-solidsstate periptitivetat batteries by SMM 2026
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Nio's battery supplier, Tianmu Lake Institute of Advanced Energy Storage Technologies
(TIES), announced new 314Ah and 588Ah 'liquid-solid cells." Utilizing a proprietary 'in-
situ solidification' manufacturing process, TIES claims existing lithium-ion battery
factories can be converted to semi-solid battery production with less than 10%
modification. This complies with China's new national standard (effective July 1, 2026),
defining liquid content between 5% and 20% as liquid-solid, offering a groundbreaking

approach to overcome manufacturing cost and scale-up challenges.
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Factorial Energy, in partnership with automotive giant Stellantis, commenced on-road
testing of its solid-state batteries for electric vehicles (EVs) in June 2026. The company
has shipped thousands of automotive-scale solid-state battery cells to global OEM
partners, claiming its FEST® (Factorial Electrolyte System Technology) batteries can
reduce capital expenditure by up to 80% due to compatibility with existing lithium-ion
manufacturing infrastructure. This signifies a major advancement in solid-state battery

commercialization.
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Samsung Electronics Chairman Lee Jae-yong has pledged investment in regional plants
for Samsung SDI's next-generation solid-state batteries and Battery Energy Storage
Systems (BESS), centered in Ulsan. This move supports the South Korean government's
‘Three Mega Projects for Leap Forward' and aims to strengthen Korea's global battery
market leadership and secure its supply chain. Large-scale investment is expected to

accelerate the commercialization of new technologies.
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Research highlights significant challenges regarding the chemical and electrochemical
instability of sulfide solid-state electrolytes (SSEs) when in contact with reductive
anodes. Concurrently, another study demonstrates a pouch cell using a
LiNi0.8Mn0.1C00.102 cathode and solid polymer electrolyte achieved a very high
energy density of 401.1 Wh/kg. These findings provide crucial insights for improving

the performance and stability of all-solid-state batteries.
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Research explored titanium (Ti) doping in garnet-type Li7La3Zr2012 (LLZO) solid
electrolytes to enhance lithium-ion transport and structural stability. Ti-doping was
found to improve the bulk density of LLZO and promote the stabilization of the cubic
phase, which is essential for high performance. This discovery offers guidance for

material design to further boost all-solid-state battery performance.
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First-principles calculations (DFT and AIMD) demonstrated that intentional disordering
of the lithium sublattice in the cubic phase of garnet-type Li7La3Zr2012 (LLZO) solid
electrolyte significantly enhances Li-ion mobility. This led to achieving a high ionic
conductivity of approximately 107 S/cm at room temperature, underscoring the
importance of structural disorder and vacancy design for high-performance garnet-
type solid electrolytes. This is a crucial discovery that accelerates the efficiency and

practical application of all-solid-state batteries.
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A joint research team from Korea Research Institute of Chemical Technology, Yonsei
University, and Sungkyunkwan University developed a groundbreaking technology to
resolve crack issues in sulfide all-solid-state batteries. By applying an "elastic ion-
conductive polymer" within the sulfide solid electrolyte, they successfully extended
stable charge-discharge operation to over 2500 hours, tripling the battery lifespan
compared to conventional designs. This technology significantly improved capacity

retention after 200 cycles from 22% to 75%.
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CATL's sulfide all-solid-state battery (argyrodite LigPSsCl) has reportedly achieved ionic
conductivity comparable to liquid electrolytes (10-25 mS/cm) at room temperature. This
battery is also stated to operate stably across a wide temperature range from -40°C to
100°C and supports 6C fast charging. This technical achievement significantly enhances
the rapid charging performance and reliability of solid-state batteries across diverse

environmental conditions.
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Researchers from Imperial College London and the University of Adelaide have
developed a new battery chemistry, unveiling a fast-charging lithium-ion battery
capable of maintaining over 85% charge in just 6 minutes. This pouch cell achieves an
energy density of 240.4 Wh/kg, with the core technology utilizing interfacial anionic
reduction catalysis to form a LiF-rich solid electrolyte interphase (SEl). This

breakthrough has the potential to dramatically reduce electric vehicle charging times.
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A technology has been developed to suppress lithium dendrite growth and stabilize
electrode interfaces by incorporating LiBF, into a sulfohalide (Li3SCI) framework. This
LSC@BF solid electrolyte maintained a high ionic conductivity of 432 x 107*S cm™ at
room temperature, enabling stable lithium plating/stripping for over 800 hours. This
achievement is a significant contribution to improving the safety and lifespan of high-

energy-density lithium metal batteries.
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Research by Yan et al. (Journal of Colloid and Interface Science, 2026) presented a
three-stage pressure optimization protocol for assembling sulfide all-solid-state
batteries: electrolyte pre-pressing (375 MPa), final compression after composite
cathode addition (625 MPa), and operating pressure during cycling (125 MPa). This
achieved an ionic conductivity of 1.54 mS/cm, initial capacity of 120 mAh/g, and 97%
capacity retention over 50 cycles for LPSCl and LGPS electrolytes, significantly

mitigating microcracks and delamination.
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Coating Li1.3Al0.3Ti1.7(PO4)3 (LATP) solid electrolytes with reduced graphene oxide
(rGO) significantly enhanced the surface stability of the composite solid electrolyte. This
technology effectively prevents Ti** reduction upon contact with lithium metal anodes.
Consequently, an ionic conductivity of 6.02 x 107> S cm™ at 25°C and stable lithium
plating/stripping for over 1000 hours were achieved, leading to a capacity of 125
mAh/g at a 0.3C rate in Li-LFP full cells. This marks a crucial advance in high-stability all-

solid-state battery development.
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Researchers at Caltech have developed 3D electrodes using cobalt-free, mechanically
enhanced LFP and a carbon matrix. This new design improves current lithium-ion
battery performance and aims for true all-solid-state batteries by integrating polymer
or polymer-based electrolytes in the future. This marks a significant step towards

developing more sustainable and safer batteries.
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Lactone electrolytes, widely used in solid polymer electrolytes for sodium-ion batteries,
show clear advantages in high-voltage operation but are noted for low ionic
conductivity and forming unstable solid electrolyte interphases (SEl). These challenges
hinder performance improvement and practical application of sodium-ion batteries,

necessitating solutions through future R&D.
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400Wh/kg, 1100 cycles
. via lithium metal route
320-480Whfkg via
sllicon-based route

Ganfeng Lithium announced it is developing two main routes for all-solid-state battery
technology. The lithium metal anode route has yielded cells achieving 400 Wh/kg
energy density and over 1100 cycles, with small-batch production of 500 Wh/kg 10Ah
cells already realized. The silicon-based anode route offers a product portfolio ranging
from 320-480 Wh/kg, with 320 Wh/kg cells demonstrating over 1000 cycles. These

achievements mark significant progress towards solid-state battery commercialization.
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QuantumScape's QSE-5 all-solid-state cell (B-sample prototype) has demonstrated high
performance with a gravimetric energy density of 301 Wh/kg and a volumetric energy
density of 844 Wh/L. This anode-free lithium metal design, featuring a solid ceramic
separator, aims for extended operation (over 3.5-4 hours under high load, over 7-8
hours under light load) and fast charging for robotics applications. This marks a

significant advance toward commercializing solid-state battery technology.
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The US Department of Energy (DOE), through its FY23 AMMTO Battery Manufacturing
Lab Call, provided a total of $16 million to address key barriers in large-scale domestic
solid-state battery production. This funding supports the development of advanced
tooling, precision manufacturing techniques, and process technologies required for
pilot-scale mass production. Notably, national labs like ORNL, NREL, and SLAC, along
with private firm Solid Power, are collaborating to accelerate solid-state battery

commercialization through public-private partnerships.
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The crucial role of uniaxial pressing in manufacturing garnet-type Li7La3Zr2012 (LLZO)
solid electrolyte 'green pellets' has been emphasized. Uniaxial pressing is essential for
establishing uniform density gradients and intimate particle contact, forming the
foundation for achieving high ionic conductivity and excellent mechanical strength in
subsequent high-temperature sintering. This is a vital initial manufacturing step for

realizing high-performance all-solid-state batteries.
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